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Review of WP1 WMS architecture

�WP1 WMS architecture reviewed

� To apply the “lessons” learned and addressing the 
shortc om ings em erged w ith the f irst release of  the 
sof tw are,  in partic u lar

� To increase the reliability problems

� To ad d ress the scalability problems

� To su pport new  f u nc tionalities

� To f av or interoperab ility w ith other G rid f ram ew ork s,  
b y allow ing ex ploiting W P 1  m odu les ( e. g.  R B )  also 
“outside” the EDG WMS
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WP1 WMS 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.jdl

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 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

UI

Log 
Monitor

Logging &
Bookkeeping

Network
Server

Job Contr.
-

CondorG

Workload
Manager

Computing
Element

RB node

LM: parses CondorG log
file (where CondorG logs
info about jobs) and notifies LB
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Addressing reliability and scalability

�No more a monolithic long- liv ed  p roces s

� Some functionalities (e.g. matchmaking) delegated to p luggab le 

modules

� L ess ex p osed to memor y  leaks (coming not only  fr om E D G  softw ar e)

�No more mu ltip le j ob  inf o rep os itories

� N o mor e j ob  status inconsistencies w hich caused p r ob lems

� A lso imp r ov ement fr om a user  p er sp ectiv e (e.g j ob  status not 

O utp utR eady ,  b ut it w as p ossib le to r etr iev e outp ut sandb ox )

� R eliab le commu nications  among comp onents

� D one v ia the file sy stem (fileq ueues)

� F or  ex amp le j ob s ar e not lost if the tar get entity  is temp or ar y  dow n:  

w hen it r estar ts it gets and “ p r ocess”  the j ob s
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Addressing reliability and scalability

�No more STL string problems on SMP machines

� Which caused problems to the RB and required the cleaning of internal 

databases and loss of all activ e j obs

� WP 1 sw built w ith gcc 3 . 2

� I ntegration of  new er ( v .  6 . 5 . 1 ) C ond orG ( d eploy ed  v ia V D T)

� Better j ob submission sy stem

� N o more ‘ max  5 1 2  concurrent j obs’  limit

� A ctually  still some issues to address ( already  in touch w ith C ondor 

dev elopers)
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Other improvements w rt rel ea se 1 . x

�Security of sandbox files

� Not possible anymore to access sandbox files of other users

� D one v ia a patched g ridftp serv er and v ia a proper g rid- mapfile in the 
“ R B  node”

� A ddressed disk  sp ace m g m t p roblem  on th e “ R B  node”

� C ould g et completely filled w ith sandbox files

� P roblem addressed:

� WMS admin can specify a maximum size for the input sandbox (if greater: job refused)

� WMS can also specify a percentage of disk: if free disk less than this value, new jobs 
refused

� Also possible to rely on disk quota (WMS admin can set disk quota for the various users)
� Also possible to rely on “dynamic” disk quota (WMS admin can not set disk quota for the 

various users: when a job is submitted, its quota is automatically increased of a certain 
amount of space, which is released when job completes)

� A lso possible to run from time to time ( e. g .  v ia a cron j ob)  a purg er, 
w h i c h  c l e a n s  “ o l d ”  s a n d b o x  d i r e c t o r i e s  ( c o n f i g u r a b l e  p o l i c i e s )
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Other improvements w rt rel ea se 1 . x

�Improvements in LB

� No more one LB server per “RB”, but possible to have more LB servers 

� Could be useful in case of LB overloaded 

� Extended querying capabilities

� E.g. Give me all jobs marked as ‘XYZ’ (user tag) and running on CE1 or C'E2
� Necessary to create custom indices

� LB server refuses to process a query which would not utilize any index to prevent 
overloading the underlying database engine 

� R- G M A  interf aces

� LB server cap able of feeding  t h e R - G M A  infrast ruct ure w it h  not ificat ions on 
j ob st at e ch ang es

�Proxy renewal

� F ixed ( v ery silly)  pro blem  o f  release 1  ( renew ed pro xy w as to o  sh o rt)

� Reliable pro xy renew al serv ice ( do esn’ t f o rget abo ut registered pro xies 
in case o f  serv ice restart)  
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Other improvements w rt rel ea se 1 . x

�Other typical rel.  1  pro b lem s  f ix ed

� CE chosen in a random way among the CEs which meet al l  the 

req u irements and hav e the same b est rank

� N o more J S S p arser stu ck  � statu s of  j ob s don’t u p dated

� The problem was in PSQL, not used anymore 

�Other fixes and improvements

� M u c h b etter stab il ity  sou g ht in ou r internal  tests 

� B u t diffic u l t for u s to perform stress tests in ou r smal l  W P 1  testb ed

� Prepared to address problems we will find when performing the real 

integrated stress tests on the real big testbed
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Other improvements/changes

�Integration with WP2 software

� Interaction with WP2 RLS (instead of the “old” RC to have the log ical �

p hy sical file nam e m ap p ing s)

� Possib le to rely  on the WP2 g etA ccessCost as J D L rank

� I.e. g et A c c es s C o s t f i n d s  t h e b es t  C E  a m o n g  t h e o n es  m eet i n g  a l l  t h e 

r eq u i r em en t s  ( t a k i n g  i n t o  a c c o u n t  d a t a  l o c a t i o n )

�Integration with R-G M A  ( wrt Inf orm ation S erv ic es )  c om p l etel y  
trans p arent f or W P 1  s w ( v ia G IN ,  G O U T  m ec hanis m s )

� N ew G l u e s c hem a

� � JDL expressions must rely on this new IS schema
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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

� P r e s e nt e d at  t h e  E D G r e vie w

� 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”

�Output data upload and registration

� Possible to trigger (via proper JDL attribute) automatic data upload an d 

registration  at j ob completion
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New functionalities introduced

�Support for parallel MPI jobs 

� Parallel jobs within single C E s

� G ri d  ac c oun ti n g  serv i c es 

� J u st f or ec onom ic  ac c ou nting f or G rid  U ser and  R esou rc es 

� The users pay for resource usage while the resources earn virtual cred its 

ex ecuting user j ob s

� No integration with “brokering” module

�Support for interactive jobs 

� J obs  running on s ome C E  worker node where a c hannel to the 

s ubmitting ( U I )  node is  av ailable f or the s tandard s treams  ( by  

integrating the C ondor B y p as s  s of tware)
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Interactive Jobs
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Pillow Process

Console Agent

UI

edg- j o b - s u b m i t  j o b i n t . j dl
jobint.jdl
[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

� Hooks in place for other 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

� Use of job c h ec k p oi n t i n g a n d  D A G M a n m ec h a n i sm s

� O r i g i n a l  job p a r t i t i on ed  i n  su b- jobs w h i c h  c a n  be ex ec u t ed  i n  p a r a l l el

� A t  t h e en d  ea c h  su b- job m u st  sa v e a  fi n a l  st a t e,  t h en  r et r i ev ed  by  a  job a g g r eg a t or , r esp on si bl e t o 
c ol l ec t  t h e r esu l t s of t h e su b- jobs a n d  p r od u c e t h e ov er a l l  ou t p u t

� Integration of Grid Accounting with “matchmaking” module

� B a sed  u p on  a  c om p u t a t i on a l  ec on om y  m od el

� User s p a y  i n  or d er  t o ex ec u t e t h ei r  jobs on  t h e r esou r c es a n d  t h e ow n er  of t h e r esou r c es ea r n  
c r ed i t s by  ex ec u t i n g  t h e u ser  jobs

� T o h a v e a  n ea r l y  st a bl e eq u i l i br i u m  a bl e t o sa t i sfy  t h e n eed s of bot h  r esou r c e ` p r od u c er s'  a n d  
` c on su m er s'

� Adv ance res erv ation and co- allocation

� G l obu s G A R A  ba sed  a p p r oa c h

� Development of these new functionalities already started (most of this software 
already in a g ood shape)
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Conclusions

�Revised WMS architecture 

� 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 su p p ort new  f u nctional ities

� APIs, Interactive jobs, Job ch eck p ointing , G ang m atch ing , …

� Hooks to support other functionalities planned to be integrated later 

� D AG m an, Job p artitioning , R esou rce reservation and  co-al l ocation, …


