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= of int.eu.grid

:ﬁ'—'ﬁ" Outline

129 project
4 Accounting
» Apel
» Portal
» New developments for parallel & interactive jobs
» Waiting time accounting
4 Monitoring
» New SAM tests
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. _g int.eu.qgrid
:['"-':TEE int.eu.grid overview

d Interactive and parallel grid computing

d OpenMPI & PACXMPI intracluster & intercluster support
A Different schedulers (PBS & SGE)

d Interactive jobs, based on the glogin agent

4 i2glogin which allow interactive parallel jobs.

d Migrating Desktop: Graphical interface with advanced
visualization capabilities to show up the results of the
simulations in real time

4 ... Stay for the next presentation
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|r|t eu.qgrid

e

Accounting

d How, what, who, when...

O “Provide quantitative information primarily statistical in nature,
about users, sites, and VOs, that is intended to be useful and enrich

our understanding of the utilisation of grid resources by the
different agents.”

0 Based on the CESGA developments for EGEE:
» Global Accounting portal
» Regional Accounting portal
= Accounting enforcement
= Site managers support

O Additional develps. to cover parallelism & interactivity
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. |r|t eu.grid

ﬁ = APEL: Architecture

Information is gathered from each site job’s accounting into

a central repository R-GMA (Relational Grid Monitoring
Architecture).

‘ EGEE SITE GOC Site
EGEE SITE Job Records In via RGMA
MON
1 Record per Grid
- r Job (Millions of
_______ records expectad)
............... Join et 5oL QUERY TO
& R Accouniting Server
1 Query / Hour
Summary data
M — refreshed every
AcLr (Max
A records about
100K per yesr)
e HOME PAGE
Data On-Dremand Accounting Pages based on SOL
Sources querles to summary data stored In GOCDE
Messages
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The information is stored using the schema proposed by the Open Grid

int.e-u.gru:l

APEL: LcgRecords Table

Forum'’s Usage Record Working Group.

/}CESA

Colurnn Marne

©COCCOCOOOCCOC OO COCOOOCOCOCOOOCCPOPOCC

Fecordldentity
ExacutingSite
LocalJohlD
LCGJoblD
LocalUsedD
LCGUzerD
LCGUser/O
ElapsedTime
BazeCpuTime
ElapsedTimeSeconds
BaseCpuTimeSeconds
StarfTime
StopTime
StarTimelUTC
StopTimelJTC
StartTimeEpoch
StopTimeEpoch
ExacutingCE
MemaoryFeal
kemorAirtual
Specintz000
SpecFloat2000
EventDate
EwventTime
MeasurementDate
MeasurementTime

D atatype
& WARCHAR(2EE)
& WARCHAR(ED)
& WARCHAR(ED)
& WARCHAR(2EE)
2 WVARCHAR(E)
& WARCHAR(25E)
& WARCHAR(2EE)
2 VARCHAR(IN)
& WARCHAR(ID
% INTEGER
& INTEGER
& WARCHAR(IN
& WARCHAR(IN)
& WARCHAR(IN)
2 WVARCHAR(IN)
o INTEGER
% INTEGER
2 WVARCHAR(E)
= INTEGER
% INTEGER
& INTEGER
% INTEGER
"2 DATE
72 TIME
2 DATE
& TIME

LA SL SN

Flags

[ BINARY
L] BINARY
L] BINARY
[ BiNaRyY
[ BINARY
L] BINARY
[ BiMaRy
[ BINARY
L] BINARY
] UNSIGNED
[ UNSIGNED
L] BINARY
L] BINARY
[ BiNaRyY
[ BINARY
[] UNSIGNED
[ UNSIGNED
[ BINARY
[] UNSIGNED
] UNSIGNED
[ UNSIGNED
[] UNSIGNED

Default Value

HULL

H B B EHH B
H EHEEE B

HULL

L] ZEROF ™

[ ZERDF| [

L] ZEROF

[ ZEROF ™

L] ZEROF)

L] ZEROF ™

[ ZEROF) @

L] ZEROF) @
'0000-00-00"
'00:00:00"
'0000-00-00"
'00:00:00"
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. =-__-:’?|= Monthly Summarization

d Information is updated hourly from R-GMA servers.
d Data is stored in local database.
d And data is summarized by a monthly basis.

Calurnn M arme D atatype Mol | M Flags Default Y alue
ExecutingSite & WARCHARED v L BINARY
LCGUservO 5OWARCHARGED) o L BINARY
@ Mjohs % INTEGER L] UNSIGMNED [ ZEROFILL
@ SumCPLU %, DECIMALD.D) L] UNSIGNED [ ZEROFILL
@ MNormSumCPU 2, DECIMALO.D) O] UNSIGNED [ ZEROFILL
@ SumWCT & DECIMAL 0,0 U] UNMSIGNED [ ZEROFILL
@ NormSumwicT %, DECIMALO.D) O] UNSIGNED [ ZEROFILL
borth % INTEGER v O] UNSIGNED [ ZEROFILL 0
“Year % INTEGER v L] UNSIGNED [ ZEROFILL 0
% RecordStart A DATE
@ RecordEnd “J DATE

/ j CESCA Ibergrid 08, Porto, 13 May 2008 7



int.e-u.gru:l

.
e 1

New Parallel & Interactive job
Accounting Portal. I

eg

129 View

Hierarchical Tree

~ @129

- @i Production
& BIFI
& CESGA-I2G
& CYFRONET-12G
&1cm
& IFCA-I12G
@& NSAS-12G
& LIPI2G-Lisbon
@& PSNC-12G

I gl Development

Developed by /7 s

http://acct.i2g.cesga.es

}CES A

VO MANAGER \

/ CES A

SITE ADMIN Vi

VO MEMBER v

12g View -> Production

| Mumber of jobs v |

Start year. Start month: End year End manth: | 11 v
Show data for: as a function of:
-

[JExclude imain, imon and itest YOs jobs information

Production Total number of jobs by PARALLEL TYPE and DATE.
December 2006 - November 2007 .

#.  Print Page

The following table shows the distribution of Total number of jobs grouped by PARALLEL TYPE and
DATE.

MPICH 0 0 0 0 0 n] 35 0 0 0 0 0 35 0.02%
OPENMPI a a 44 286 a1 18 2408 13,551 4,739 5851 1,276 737 29,011 16.90%
OTHER PARALLEL 0 0 0 0 0 u] 0 0 2755 0 0 0 2,755 1.60%
PACX-MPI 0 0 0 0 0 n] 0 o 1,121 0 2517 1819 5457 3.18%
PLAIN 0 0 0 0 0 n] 0 o 1417 0 5779 0 7,796 4.19%
SEQUENTIAL 0 0 104 12670 15,201 17,160 18,286 8470 5625 15945 22914 £.564 127,229 T4.11%

0 0 148 12,856 15,252 17,168 20,729 22,021 19,707 21,796 32,486
0.00% 0.00% 0.09% 7.49% 8.88% 10.00% 12.07% 12.83% 11.48% 12.70% 18.92% 5.55%

Ibergrid 08, Porto, 13 May 2008

9,520 171,683

Click here for a csv dump of this table



3 ""E?i’i-‘. o New Parallel & Interactive job
Accounting Portal. New user interface

Datato |

Start month: 12 v | Endyear | 2007 v Endmonth: | 11

Surn CPU
Marm. Sum Elapsed UMBER  w as a function of. | SITE hd
Sum Elapsed

scale: | LINEAR ~

imain VO: =k : ot and itest Y(Os jobs information

Data to
graph:

Mumber of jobs v

Period: Start year: | 2006 v | Startronth: | 12 v | Endyear | 2007 v | End month: | 11w

LG Show data for: | NODE NUMEBER w as a function of: [ SITE v

OATE
Chart: Type: | ACCUMBAR + scale; | LINEAR

K|

L EILRYHI [ |Exclude imain, imon and itest Os jobs infarmation PARALLEL TYPE
JOB TYFE

INTERACTIVE
LLODE MUMBER

d For “Waiting Times” and “Number of jobs”+(Parallel type, Job
Type, Interactive, Node Number) data is collected from RBs.

O All other cases data comes from R-GMA servers.
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. |r|t eu.qgrid

. !?i’i‘ New Parallel & Interactive job
Accounting Portal II- Job type

Proﬂuction Total number of jobs by JOB T"r'-P-E a.nd VO I
December 2006 - November 2007
7o
65000 | JOB TYPE |ibrainlicesgalienvmodlifusion| ihep |imain | imon [iplanciitest | itut |iusct
oo g;ﬂc”he“t”' 6420 21 33817 2,856 6,727 39,964 36460 342 57 & 120 126,790 73.85%
sm— ;g;gue' 0 7 46 722 5,330 26,579 11,615 6§ 4 97 33 44,439 25.88%
— Interactives 0 0 13 30 0 374 0 0 37 0 0O 454 0.26%

] Total 6,420 28 33,876 3,608 12,057 66,917 48,075 348 98 103 153 171,683

) 45000
:E, ] Gl e 3.74%  0.02% 19.73% 2.10% 7.02% 38.98% 28.00% 0.20% 0.06% 0.06% 0.09%
w 40000 ) )
° 1 Click here for a csv dump of this table
= 35000
£ ] E Interactives
S 30007 [ Parallel Batch
?3 ] B Sequential Batch
2 25004
200003
15000]
10000]
000

T
2 .
ﬁ& 6;5& {5;55\ e \,sﬂ\o & * Q@S‘F}L \'@‘é- ¥ \a‘?
& ke

(£) CESEA '12g View': Production / njobs / 2006:12-2007:11 / JOB TYPE-WO / ACCBAR-LIN /i 2007-11-08 11:53 UTE
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. |r|t eu.qgrid

.u L !’f'ﬁ= New Parallel & Interactive job Accounting
Portal III — Number of nodes per job

Total number of jobs run by NODE NUMBER and SITE

NODE . SITE NOT .

1 £,843 9,555 13,876 9,655 61.644 7444 10.524 1.639 6.077 127.257 74.12%
2 2 461 7 5,753 1,093 Production Total number of jobs by NODE NUMBER and SITE
3 0 453 378 ] December 2006 - November 2007
4 2474 3,580 1,547 3,947 70000+
[ 0 i} E ] ]
8 1,355 1,288 1472 1 55000
10 0 ] 0 ] ]
1 31 i 0 0 B
12 0 i} 0 ] 55000
17 0 i} 0 ] ]
18 28 i} 0 ] 500004
22 0 1 0 ] ] H o
24 0 0 0 ] .§ 5000 W z4
50 0 i} 0 ] = b O zz
g 40000 M 13
Total 13,192 15,194 23,031 14,696 €| ° 3 =P
[Ancr ) 7.68% 8.85% 13.41% 8.56% 3 _g,; 3scm- W 2
L e §.
o au:m—: O 10
- ] Os
S 2500 Oe
; 4
2[1203—: | 3
I Oz
15::03—: W
10000
000
0_'
& (el rbo = (e (e o ]
& S L e «C?;b & & & S
& o o v:)?g
< qE-"\ : § &
o & v &
@) 5 &
(C) CESGA '12g View': Preduction / njobs / 2006:12-2007:11 / NOBE NUMBER-SITE / A.OCBAIEG-:'LIN Li 2007-11-08 12:03 UTC
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. .ﬂ int.eu.grid

=i

i

long_fields
jobid
event
nare
[walue]

imm

¥

event_codes
% [event
event_name
event_type

/}CESA

events
F | jobid

? event

" |code

~ |prog

" |hast

T kime_stamp

| userid

T usec

| llevel]

| arrived

Resource Broker’'s Database

short_fields
jobid
event
nare
[walue]

1w

jobs

% | jobid
dg_johid
userid
aclid

states
jobid
skatus
se0
ink_skakus
WErsian
parent_job
R
: server_state
prefix
namme:
[walue]

- status_tags

acls
2 | aclid
[wvalue]
refont

jobid
sen
Nare
[wvalue]

LISErs

% [userid
cert_subj

Ibergrid 08, Porto, 13 May 2008
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|r|t eu.qgrid

”-=-!?|= RB’s data gathering process

d Resource Broker data query & transformation:
» Waiting time.
d Job requirements information extraction:
» JobType.
» Interactive Agent.
» Parallel Type.
» NodeNumber.
» Virtual Organization.
» Executing Site.

4 Insertion in local database “JobRequirements” table.
d Monthly Summarization in "SumNJobsRB " table.

/ } CESCA Ibergrid 08, Porto, 13 May 2008 13



* "..':?ﬁ‘ “JobRequirements” table schema

d Data gathered from all Resource Brokers.

d Job requirements are parsed and transformed into a
suitable database field format.

d Data is stored in local mySQL database.

Column Mame D atatype Mol | " Flags Default Y alue

@ dg_johid & WARCHAR(ZEE) W [ BINARY

@ “irualOrganisation o WARCHAR45) v [ ] BIMNARY

@ ParallelType & WARCHAR4R) v [ ] BINaRY "SEQUEMNTIAL
@ MNodeMumber & INTEGER v Ml UNSIGNED [ ZEROFILL 1

@ Processors & INTEGER o ¥ UMSIGNED [ ZEROFILL 1

@ ExecutingSite & WARCHARRD L] BINARY

@ fime_stamp “J DATETIME v '0000-00-00 a0:00:00°
@ Interactivesgent & WARBCHAR4R) L1 BINARY 'BATCH'

@ SubmitingSite & WARCHARED) L] BINARY Ll

@ BEventDate A DATE v 'aono-no-oot

@ WaltingTime > INTEGER v Wl UNSIGMNED [ ZEROFILL 1

/ j CESCA Ibergrid 08, Porto, 13 May 2008 14



. |r|t eu.qgrid

s !Ti‘ JobRequirements Gathered Data

dg_jobid YirualOrg... | FarallelType NodeMumber  ExecutingSite time_stamp Interactivesgent EwventDate YWaltingTime | S
YmlCERVEtZcra..  iman SEQUERMTIAL 1 LIPI2G-Lishon 2007-08-07 12:10:31 BATCH 2007-08-07 289~
YmdHMT1Tuzd...  imon SEQUEMTIAL 1 FZEA2G 2007-08-1307:10:28 BATCH 2007-08-13 364
YmlnDEDOcA..  imain COFPEMNMPI 2 LIPI2G-Lisbon 2007-09-1215:16:49 BATCH 2007-09-12 432
Y ThtAgbsPd.  imain CPEMNKMPI ¢ CYFROMETHZG 2007-10-2010:16:40 BATCH 2007-10-20 197

P YmrhdRoxdTg..  imain SEQUEMTIAL 1 CESGA-ZG 2007-11-0511:30:65 2007-11-05 133
“auBlw?RET..  imaon COFPEMNMPI ¢ CYFROMNETHZG 2007-08-1218:11:02 2007-08-12 140
“Ymaygw_8dghl.  imain DPEMNKMPI ¢ CYFROMETHZG 2007-09-05 01:16:4A 2007-09-05 171
YmflSarzPYC..  imaon CFPEMNMPI 2 IFCA-ZG 2007-07-1905:11:149 2007-07-19 101
ritPnddnyPwd.. imain SEQUENTIAL 1 LIPI2G-Lisbon 2007-07-24 01:15:57 2007-07-24 193
YmiIFDbl_JGRyi...  imon OPEMNKMPI ¢ CYFROMETHZG 2007-09-28 08:11:08 2007-09-24 a6
Ymo2jgF2remB..  imon SEQUENTIAL 1 ICh 2007-08-1118:10:33 2007-08-11 134
YmseqbwDBIOR. . imain FACHAAF 3 BIFI 2007-11-0519:17:23 2007-11-05 352
“roweQlzlDWWRm..  ifusion SEQUEMTIAL 1 SITENOT AWALIAE.. 2007-10-31 130012 2007-10-11 193
YmeBdSGxghl..  imain SEQUENTIAL 1 CYFROMETHZG 2007-08-07 12:16:10 2007-08-07 239
Yn0QAjnzltwaAlz . imon SEQUERMTIAL 1 CESGAAZG 2007-09-06 23:10:21 2007-09-06 175
Y2 36EWHCEOL..  imain SEQUEMTIAL 1 LIPI2G-Lisbon 2007-08-29 21:16:01 2007-05-249 432
“nhgoehkghFE..  imain SEQUENTIAL 1 LIPI2G-Lisbon 2007-07-1316:16:05 2007-07-13 26y
Yn?ClKenDF6yk. .. imon SEQUEMTIAL 1 LIPI2G-Lishon 2007-07-16 00:10:29 2007-07-16 23k
“nFclblciCkZhx...  imain CFPEMNMPI 2 ICh 2007-08-09 04:17:05 2007-08-09 72
YiHpHRDIFZA...  imain COFPEMNMPI 2 ICH 2007-10-2018:16:52 Z007-10-20 75
Y ChhGBRR? . ibrain SEQUEMTIAL 1 CESGAIZG 2007-11-07 08:31:00 2007-11-07 a7
YO AIpSye..  imain CFPEMNMPI 2 BIFI 2007-10-01 09:17:00 2007-10-01 139
“hidchek7oxdd, . iman CFEMNKMPI ¢ FZEA2G 2007-08-27 03:11:10 2007-08-27 196
Yr_gvDFMosz..  imain CFEMNKMPI 2 BIFI 2007-06-27 22:17:10 2007-06-27 154

4 “n vl nfe imain CIEF MNhAF o F7EANG onnN7-11-n3 n4-17n% 2NN2-11-n4 942 4
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it

Waiting Time. Weighted average I

SITE NOT mghted
- CESGA-I2G|CYFRONET- IZGIFCA 12G|IISAS126{LIPI2G Lisbon[PSNC-26| 11 F MO T “

ibrain 114 113 6.37%
icesga EI 111 EI EI EI EI EI D 1,109 503 4.40%
ienvmod 102 125 127 205 3a9 39 0 0 486 388 5.31%
ifusion 193 125 178 0 108 5] 0 451 245 241 4.98%
ihep 0 0 249 0 471 a 0 0 259 337 3.53%
imain 304 271 15934 39 a7y 631 342 280 303 562 17.62%
imon 3 226 289 158 326 107 2T 524 3a3 241 9.39%
iplanck 201 154 1356 0 1,378 a 165 0 172 1,099 7.97%
itest 1,044 251 0 1905 0 34 233 0 192 362 14.31%
itut 214 115 214 0 GG 33 395 0 123 374 6.32%
iusct 0 3874 203 0 0 a 241 0 1167 1,172 19.79%

W?'iﬂ:‘;"" 313 244 848 266 376 368 296 479 284 403

N ET ] 8.62% 19.36% 14.65% 9.52% 13.72% 16.43%

Y. Njobs(VO,Site)-WT(VO,Site)
WT( Site) =22

Y. Njobs(VO,Site)
v VO V Site
WT(VO,Site)- Njobs( VO, Site)
WT: Y Sites, VO
Y. Njobs(VO,Site)
V Site, VO
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. .ﬂ int.eu.grid

r =1

Production Average waiting times by VO and SITE
December 2006 - November 2007

Waiting Time. Weighted average I1I

4000
3500
“ 3000+
= 4
=
5 ]
g i
- 25:0_' M ibrain
@ 1 O icesga
% ] O ierwmod
S oo O ifusion
S ] O ihep
el 4 O imain
el .
S 1 E imon
x -
: 15:0_ M iplanck
E 5 B itest
5 ] M itut
LS 1000 O iusct
sn_
o

Q;‘Q\ @?’G @.—be' d& a2 Qgi(: §<\ &P’G &
ég Gl&@ «L? & P qu'(?) & ?\Ff
&\P‘

(C) CESGA '12g View': Production / wiimes / 2006:12-2007:11 / VO-SITE / GRBAR-LIN / i @ 2007-11-10 21:42 UTC

Production Average waiting times by VO and SITE
December 2006 - November 2007

W iusct
M itut
@ itest
E iplanck
O imon
O imain
O ihep
O ifusion
H ienvmod
O icesga
W ibrain

Average waiting tines in seconds

0—- T T
(c] o (c] (c] & o
& 9 5 & &
qu‘ «L? \\@f &09 & ?ﬁ
g v S

(C) CESGA 'I2g View': Production / wiimes / 2006:12-2007:11 / VO-5SITE / ACCBAR-LIM / i 2 2007-11-10 21:41 UTC

//CESA
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|r|t eu.qgrid

s I?ﬁ‘ Monitoring

O Monitoring is proactive service that contributes to the detection
and isolation of infrastructure problems:

p= Site administrators need to know infrastructure status to solve any
possible trouble.

= Users need reliability that is accomplished through proactive
monitoring.

O Service Availability Monitoring (SAM) Environment .
O GridIce servers (Production and Development).

/ J CESGA Ibergrid 08, Porto, 13 May 2008 18



. L:.?Ig o SAM Monitoring

4 The Infrastructure is monitored with SAME
framework.

hree VOS. 43 Aplicaciones Lugares Sistema @0 9 ] = S @ & ivie odenov. 13:07 [9]
F I SAMIEE007) 110811207 10\ Moz a|Firero
"  — 2T 2 IT0S - L2 0/ 10 -TIEE LR =]
File Edit View History Bookmarks Tools Help
o . 5] fronet pllizg- o7 &%) [G] [%)
-

. . Service Availibility
| m a | n Monitoring (Interactive
Grid)

ihep
» Three sensors:

BDI = VOs: Sorting Order.
- op eugrid - |imon |+ | NodeName ~
~  sBDII site main
itest
- FTS File Tr: Service | [ || |ipanck
iusct
gLite mputing Elems ibrain
c | LFC Glob: -]
Done sam.cyfronet.pl &
RB (=] (9 tsPamfor.. J(& [Urizg] ][ [Microsof.. ][ [Applicat.. |(@ [5AM .. ](@ [Tests det... | @ [Doc_APL.. (@ sam—20.. |BINN &

» Tests are executed hourly.

/ } CESCA Ibergrid 08, Porto, 13 May 2008 19


https://sam.cyfronet.pl/i2g-sam/sam.py?

= of int.eu.grid
':r"fﬁi" New SAM Tests

d New tests have been developed

» MPI job submission.
ask for 2 nodes, computes pi.

» PACX MPI job submission.
ask for 3 nodes,.

» Interactive jobs with i2glogin.
d A daily version executed at 2:30 ask for 8 nodes
(openmpi and pacx-mpi).
d Application (VO) oriented tests
» Not only services, but real application testing

/ } CESCA Ibergrid 08, Porto, 13 May 2008 20



int.eu

i

- o

=i

.gru:l

QApIicaciones Lugares Sistema io L;A]

SAM Portal

[ [ Z0% ¥ mar 19 de feb, 18:40 =) 3 =

File Edit Wiew History Bookmarks Tools Help
<EI - - @ ﬁ_“ ||_| https:fsam . cyfronet plji2g-samjsam.py?sensors=CE&regions=int.eu.grid&wvo=imon&order 3|'| [}] -v| u\]
[i CESGA - Mail- Login # RT Login [~ CESGA Groupware C Cesgawiki [ Ganglia [Glizg - GridicE [ saM W wikipedia
L | | Bl i | | . . MPI Job CT [«]
|~ show imoen critical tests subject has failed mpt Js submission
I ERROR | and problem is S Interactive Job
i ogin js r—
Sort by: | NodenName x| localized sraied submission
GFAL
gfal Information CT
ShowSensorTests I System
imon
No RegionName SiteName NodeName Status
rm swdir mpi-pacx js is mpi js glogin js gfal
1 int. eu. grid bifi ce-ieqg.bifi.unizar.es OK ok ok ok ok ok error ok =
2 | int.eu.grid cesga-i2g ce.i2g.cesga.es OK ok ok ok ok ok ok ok
3 int.eu.grid | cvfronet-i2g ce.i2g.cyf-kredu.pl OK ok ok ok ok ok ok ok
4 | int.eu.grid lip-lisbon cel2.lip.pt ERROR | na na error error | error error na
5 | int.eu.grid icm iZ2ce.polgrid.pl OK ok ok ok ok ok ok ok
6 | int.eu.grid | lipi2g-lisbon i2g-ce0l .lip.pt ERROR | ok ok ok ok ok ok error
7 | int.eu.grid iisas-i2g i2gce.ui.savba.sk OK ok ok ok ok ok ok ok
8 int.eu.grid ifca-i2g i2gcell .ifca.es OK ok ok error ok ok ok ok
9 int.eu.grid fzk-i2g iwrcel.fzk.de ERROR | na na error error ok ok na I
10 | int.eu.grid psnc-i2g-2 sequoia-2.man.poznan.pl OK ok ok ok ok ok error ok
Done sam.cyfronet.pl g
(=) (& [pgrade] |[ = [Fondo Tecnol... |[1Z] [08021105124.. |[¢} [i2g-tecnicofo... || @ [2003_ceitpdf.. |[ () [monitor_and_... || @ saAm-- 2008/0... |[@ =

//CESA
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= of int.eu.grid

:!"I"'-ff.i=i= Opportunity for improvements

d System level accounting

 Resource reservation accounting
» Important for parallel jobs
» Efficiency accounting (already implemented)

d Automatic SLAs monitoring and negotiation
d Normalization

/ j CESCA Ibergrid 08, Porto, 13 May 2008 22



//3 CESCA

Thanks! Questions?
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