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Talk Outline

�The organisation and mission of EDG/WP8

� O v erv iew  of the ev ol u tion of the EDG A p p l ic ations Testb ed 2 0 0 2 - 3

� O v erv iew  of the Task  F orc e ac tiv ities w ith H EP ex p eriments and 
their ac c omp l ishments

� U se c ase anal y sis map p ing H EPC A L  to EDG

� M ain l essons l earned and rec ommendations for fu tu re p roj ec ts

� A  forw ard l ook  to EDG rel ease 2  and c o- w ork ing EDG/L C G
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EDG Structure

�Six middleware work areas:

� Job submission/control

� D a ta  ma na g e me nt

� I nf orma tion a nd  monitoring

� F a bric ma na g e me nt

� M a ss S tora g e

� N e tw ork ing

� T h ree- y ear p roj ec t ,  2 0 0 1 - 0 3

� C u rren t  release 1 . 4 ,  exp ec t  2 . 0  in  M ay

� T h ree ap p lic at ion  g rou p s:

� H E P  ( W P 8 )

� E a rth  obse rv a tion

� B iome d ica l

� T est b ed op erat ion
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Mission and Organisation  of WP8

� To capture the requirements of the experiments, to assist in interfacing  
experiment softw are to E D G  mid d l ew are, to ev al uate functional ity  and  
performance, and  g iv e feed b ack  to mid d l ew are d ev el opers and  report to 
the E U

� A l so inv ol v ed  in g eneric testing , architecture, ed ucation etc.

� 5  ‘ L oose C annons’ …  ful l  time peopl e hel ping  al l  experiments ( w ere k ey  
memb ers of the Task  F orces for A TL A S  and  C M S )

�2-3  representativ es from each experiment

� ALICE, ATLAS, CMS, LH Cb

� B a B a r , D0 (since Sep 2002)

�Most recent report ‘Evaluation of D atag rid A pplication T estb ed  d uring  
P roj ect Y ear 2 ’ availab le now  ( EU  d eliverab le D 8 . 3 )

� This talk su m m ar ise s the  ke y  p o in ts o f  the  r e p o r t
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The EDG Applications Testb ed

� The t es t b ed ha s  b een  r u n n i n g  c o n t i n u o u s l y  s i n c e N o v em b er  2 0 0 1

� F i v e c o r e s i t es :  C E R N ,  C N A F ,  L y o n ,  N I K H E F ,  R A L

� Now growing rapidly: c u rre nt ly arou nd 1 5  s it e s ,  9 0 0  C P U s ,  1 0  T b  of  dis k  in 

S t orage  E le m e nt s  ( plu s  loc al s t orage ) . A ls o M as s  S t orage  S ys t e m s  at  C E R N,  

L yon,  R A L  and S A R A .

� K ey  d a t es :

� F e b  2 0 0 2 , re le as e  1 . 1  wit h  b as ic  f u nc t ionalit y

� A pril 2 0 0 2 , re le as e  1 . 2 : f irs t  produ c t ion re le as e ,  u s e d f or A T L A S  t e s t s  in A u gu s t

� Nov  2 0 0 2  - F e b  2 0 0 3 , release 1.3/1.4: bug fixes incorporating a new Globus 

v ersion,  stability  m uch  im prov ed . U sed  for C M S  stress test,  and  recently  A L I C E  

and L H C b prod uction tests.

� M ay  2 0 0 3, release 2 .0  expected  with  m aj or new functionality ,  application testbed  

expected  to m erge with  L C G 1 ( th e L H C  C om puting Grid  testbed )
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Middleware in T es t b ed 1

�Basic G l o b u s se r v ice s: G r id F T P ,  M D S ,  R e p l ica C at al o g ,  j o b  m an ag e r

� J o b  su b m issio n : su b m it  a j o b  scr ip t  t o  a R e so u r ce  Br o k e r  w h ich  
d isp at ch e s t h e  j o b  t o  a su it ab l e  sit e ,  u sin g  m at ch m ak in g  
in f o r m at io n  p u b l ish e d  in  M D S .  U se s C o n d o r -G .

� D at a m an ag e m e n t : t o o l s t o  co p y  f il e s w it h  G r id F T P  an d  r e g ist e r  
t h e m  in  t h e  R e p l ica C at al o g s.  I n t e r f ace d  w it h  t h e  j o b  su b m issio n  
t o o l s t o  al l o w  j o b s t o  b e  st e e r e d  t o  sit e s w it h  acce ss t o  t h e ir  in p u t  
f il e s.

� F ab r ic m an ag e m e n t : al l o w s au t o m at e d  co n f ig u r at io n  an d  u p d at e  o f  
G r id  cl u st e r s

� V O  m an ag e m e n t : V O  m e m b e r sh ip  l ist s in  L D A P  se r v e r s,  u se r s ar e  
m ap p e d  t o  an o n y m o u s V O -b ase d  “ p o o l  acco u n t s”
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Resumé o f  ex p er i men t  D C  use o f  E D G - see 
ex p er i men t  t a l k s el sew h er e a t  C H E P
� ATLAS were first, in August 2002. Th e 

a im  wa s to  rep ea t p a rt o f th e D a ta  

C h a l l enge. F o und   two  serio us p ro b l em s 

wh ic h  were fix ed  in 1 .3

� C M S stress test p ro d uc tio n N o v - D ec  

2002 – fo und  m o re p ro b l em s in a rea  o f 

j o b  sub m issio n a nd  R C  h a nd l ing – l ed  

to  1 .4 .x

� ALICE started on Mar 4: production of 
5,000 central Pb-Pb events - 9 TB; 40,000 
output files; 120k CPU hours

� Progressing with similar efficiency levels to 
CMS

� About 5% done by Mar 14

� “Pull”  architecture

� LHCb started mid Feb

� ~70K events for physics

� Like ALICE, using a pull architecture

� BaBar/D0

� Have so far done small scale tests

� Larger scale planned with EDG 2

�
� �

�
�

�
�

�
�

�
	



�

�

Time – 2 1  d a y s
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Use Case Analysis

�EDG release 1.4 has been evaluated against the HEPCAL Use Cases

� O f  the 43  Use Cases:

� 6 are fully implemented

� 1 2  are larg ely s atis fied,  b ut w ith  s o me res tric tio ns  o r c o mplic atio ns

� 9  are partially implemented,  b ut h av e s ig nific ant mis s ing  features

� 1 6 are no t implemented

� M issing f unc tio nality  is m ainly  in:

� V irtual data ( no t c o ns idered b y E D G )

� A uth o ris atio n,  j o b  c o ntro l and o ptimis atio n ( ex pec ted fo r releas e 2 )

� M etadata c atalo g ues ( s o me s uppo rt fro m middlew are,  needs  dis c us s io n 

b etw een ex periments  and dev elo pers  ab o ut us ag e)
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Lessons Learnt - G eneral

Many problems and limitations found, but also a lot of progress. W e 
h av e a v ery good relationsh ip w ith  th e middlew are and testbed
groups.

� H av ing real users on an operating testbed on a fairly large sc ale is 
v ital – many problems emerged w h ic h  h ad not been seen in loc al 
testing.

� P roblems w ith  c onfiguration are at least as important as bugs -
integrating th e middlew are into a w ork ing system tak es as long as 
w riting it!

� G rids need different w ays of th ink ing by users and system 
managers. A  j ob must run anyw h ere it lands. S ites are not uniform 
so  j obs sh ould mak e as few  demands as possible.
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Job Submission

�Limitations with the versions of Globus and Condor-G used:

� 512 concurrent jobs /Resource Broker

� M a x  subm i ssi on ra tes of  10 0 0  jobs/h r

� M a x  20  concurrent users

� W ork ed with multip le brok ers and within rate limits

�Can be very  sensitive to p oor or inc orrec t information from 
I nformation P roviders,  or p rop ag ation delay s

� Resource d i scov ery  m a y  not w ork 

� Resource ra nki ng  a l g ori th m s a re error p rone

� Bl a ck h ol es – “ a l l  jobs g o to RA L ”

� T he j ob submission c hain is c omp lex  and frag ile

� S ing le j obs only ,  no sp litting ,  dep endenc ies or c hec k p ointing
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Information Systems and Monitoring

�It has not been possible to arrive at a stable, hierarchical, dynam ic 
system  based on M D S

� System jammed up with increasing query rate and hence could not giv e 

reliab le inf ormation to clients such as R B

� U sed work arounds ( static list of  sites,  then a f ix ed datab ase L D A P  

b ack end) .  W ork s,  b ut not really satisf actory.  N ew R -G M A  sof tware due 

in release 2 .

� M onitoring / debu g g ing  inf orm ation is lim ited so f ar

� W e need to develop a set of  m onitoring  tools f or all system  aspects
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Data Management

�Replica Catalog

� Jammed with many concurrent  accesses

� W ith l ong  f il e names ( ~ 1 0 0 -2 0 0  b ytes)  there was a p ractical  l imit of  

~ 2 0 0 0  entries

� H ard to use more than one catal og ue in the current system

� N o consistency check ing  ag ainst disk  content

� S ing l e p oint of  f ail ure

� N ew distrib uted catal og ue ( R L S )  in rel ease 2

�Replica M an agem en t

� C op ying  was error p rone with l ong  ( 1 -2  G b )  f il es ( ~ 9 0 %  ef f iciency)

� F aul t tol erance is imp ortant:  error conditions shoul d l eav e thing s in a 

consistent state
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Use of Mass Storage (CASTOR, HPSS)

�EDG uses Gr i d F T P  f o r  f i l e r ep l i c a t i o n ,  C A S T O R  a n d  H P S S  use R F I O

� I n t er i m  so l ut i o n :

� Disk file names have a static mapping to the MSS

� R eplica Management command s can stage files to and  fr om MSS

� N o d isk space management

�Go o d  en o ug h  f o r  n o w , b ut  a  b et t er  l o n g - t er m  so l ut i o n  i s n eed ed

� A  G r id F T P  inter face to C A ST O R  is now  availab le

� T he E DG  MSS solu tion ( Stor age E lement)  w ill b e availab le in r elease 2
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Virtual Organisation (VO) Management

�Current system works fairly well, but has many limitations

� V O  serv ers are a sing le p oint of failure

� N o authorisation/ ac c ounting / aud iting / …

� EDG has no security work package! (but there is a security group)

� N ew sof tware (V O M S / L C A S ) in rel ease 2

� E x p eriments will also need  to g ain ex p erienc e about how a V O  
should  be run
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User View of the Testbed

�Site configuration is very complex,  th ere is usually one w ay to get it 
righ t and  many w ays to b e w rong!  L C F G  ( th e fab ric management 
system)  is a big h elp in ensuring uniform configuration,  b ut can’ t b e 
used  at all sites.

�Services sh ould  fail gracefully w h en th ey h it resource limits.  T h e 
G rid  must b e rob ust against failures and  misconfiguration.

� M any H E P  experiments ( and  th e E D G  mid d lew are at th e moment)  
req uire outb ound  I P  connectivity from w ork er nod es,  b ut many 
farms th ese d ays h ave “ I nternet F ree Z ones” .  V arious solutions are 
possib le,  d iscussion is need ed .
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Other Issues

�Documentation – E DG  h as  th ous and s  of  p ag es  of  d ocumentation,  
b ut it can b e v er y  h ar d  to f ind  w h at y ou w ant

�Dev el op ment of  us er - f r iend l y  p or tal s  to s er v ices

� Several projects underway, but no standard approach yet

� H ow  d o w e d is tr ib ute th e ex p er iment ap p l ication s of tw ar e?

� I nter op er ab il ity  – is  it p os s ib l e to us e mul tip l e G r id s  op er ated  b y  
d if f er ent or g anis ations ?

� S cal ing – can w e mak e a w or k ing  G r id  w ith  h und r ed s  of  s ites ?
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A Forward Look to EDG 2/LCG 1

�Release 2 will have major new f u nc t ionalit y :

� New Globus/Condor releases via VDT, including GLUE schema

� Use of VDT + GLUE is a major step forwards in US/Europe inter- operab il ity

� Resource Broker re-en g i n eered  f or i m p rov ed  st a b i l i t y  a n d  t h roug h p ut

� N ew  R-G M A  i n f orm a t i on  a n d  m on i t ori n g  sy st em  t o rep l a ce M D S

� N ew  S t ora g e E l em en t  m a n a g er

� N ew  Rep l i ca  M a n a g er/ O p t i m i ser w i t h  a  d i st ri b ut ed  Rep l i ca  C a t a l og ue

�From July 2003 the EDG Application Testbed will be synonymous 
with the L C G-1  prototype

�EDG/ W P 8  are now work ing  tog ether with L C G in sev eral areas –
req uirements,  testing ,  interf acing  ex periments to L C G middleware
( EDG 2 +  V DT)
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Summary & Future Work

� The past year has seen major progress in the use by the experiments of  
E D G  mid d l ew are f or physic s prod uc tion on an expand ing testbed -
pioneering tests by A TL A S  +  real  prod uc tion by C M S ,  and  now  A L I C E  and  
L H C b

� W P 8  has f ormed  the v ital  brid ge betw een users and  mid d l ew are,  both 
by generic  testing and  by inv ol v ement in Task  F orc es

� A nd  has been a k ey f ac tor in the mov e f rom R / D  to a ‘ prod uc tion’  
c ul ture

� There is strong strong interest f rom running experiments ( B aB ar  and  D 0 )  
to use E D G  mid d l ew are

� W e hav e had  exc el l ent w ork ing rel ations w ith the Testbed  and  M id d l ew are 
groups in E D G ,  and  this is c ontinuing into L C G

� W e f oresee intense testing of  the L C G  mid d l ew are c ombining ef f orts f rom 
L C G ,  E D G  and  the experiments, and  al so in user support and  ed uc ation 
ac tiv ities
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