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= GRID simulation

= Simulation tool — Ptolemy (Berkeley)
= Simulation architecture

= Simulation software environment

= Some results




GRID simulation
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Why GRID simulation:

. Validating grid architecture and scalability

System resources planning (storage
size,network throughput, processing power)

Simulating different job placement and file
transfer scheduling scenarios

GRID services tuning

Designing and testing of user strategies (how
to efficiently use the system)
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Modeling and simulation
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* Top-down or Bottom-up ?

= Simulated system is very large and
complex (and still evolving)

= Appropriately high degree of abstraction

" Focusing on the Grid key components
= Storage elements
= Network
= Computing elements

= Method : Discrete event simulation (DES)
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DES tool - Ptolemy
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= Ptolemy Classic (Berkley)

= Pros:
+ Fast (C++), stable

* Good DE library (component and messaging
system)

+» Free , source code available

= Cons:
» Complicated (CPP, TCL,PL(Ptolemy language),...)
» Resulting simulation needs Ptolemy installation
» Ask other Ptolemy users




preprocessing

C++

compiling

Ptolemy customization

DE engine
C++ source
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AliEn DES model & DE components

Job
generation
(simplified JDL)

Message
dispatcher

Network
file transfer
simulation
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Network file transfer calculation component

@Iinks with capacity ( C1,..CL )

N streams , every
stream has a
predefined transfer
route r7c {1,...,L}

Every stream has equal priority

Network as a set of
links shared by Stream bandwidth allocation must conform to:

changeable number
of data streams Z ¢z (x) = Cl

v;3l
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MSS

Level 2

tape units
RW-access times,
throughputs

Storage elements




Software environment

AlEnSIim
System 7 simulation
configuration 2\& application
(Ptolemy C++)
Java GUI I
(system configuration ) Simulation
editor, job description, File catalog results & System
visualization) el 1 state dump
Y
Results ‘\ /
MySQL database
— File catalog (directories)
GRID system Simulation results
configuration system state dump

/
\
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File Look & Feel

Java GUI - grid configuration

Themes Tool Tips

simcon par|[cE| se| FTD cE- =S| FTD- >sE| Fra 36| Lan] Link | Task | TRAN] visual

LDAP import | SetLan

o | - e | = | x| || El
CEld} | narrne maxlobs | artive hiost | LAR | bandwicth | execut:
1 403 |Alice FZKPBS 250 1|alice.fzk. de fzk.de Loo0|Exl
2 404 | Alice:: Catania;:PBS &0 1{gridd12.ctinfn.it ct.infn.it 1,000(EX1
E 407 |Alice: LBL:: L5F 100 1| pdsflx002 nersc NErsc. gow 1,000|/EX1
4 405 | Alice CCINZPZBOS 200 1cowalidB.in2p2 1 in2p3.fr 1,000 EX1
5 413 | Alice; CHAF PBS 200 liwn-04-10-16-2  cr.cnaf.infn.it 1,000|EX1
& 416 | Alice! 5SRCE DATAGRID 3 1|dgrid-1.srce.hr srce.hr 1Lo0o0|Exl
7 45 1| Alice::Bari.:PBS B 1 alicegrid2 . ba.infy ba.infr.it 1,000|/EX1
8 448 | Alice;:Torino: LCG 200 1 vi-alien.to.infr.it to.infr.it 1,000|/EX1
4 447 | Alice . CEEMN: LCG BOO 1Inll75.cern.ch cern.ch 1,000|/EX1
10 428 | Alice;: Cyfronet (PBS 20 1llzeusos ouf-kr.ec oyf-kredu.pl Loo0|Exl
11 422 |Alice::Prague: . FBY 36 1|golias.farm.partin farm. particle.cz 1,o00|Ex]
12 420 Alice O5CPBS 40 1 alice.osc.edu osc.edu 1,000|/EX1
12 401 | Alice: [INR. PBS 20 1 lxpubQ2. jinrru jinr.ru 1,000|/EX1
14 400 | Alice:: Tarino: PBS &0 1|alifarmol.ta.infn ta.infn.it 1,000(EX1
15 399 Alice; Padova: L5F 20 Olpcalice2 4. pd.infr poinfh.it Loog|Exl
1a 402 | Alice G5l LSF 1& QO lxt=04. gsi.de asi.de 1,000|/EX1
17 411 | Alice: CCINZPZBOSTest 10 Olcowalids indp3 f in2p3.fr 1,000 EX1
18 408 | Alice . CEEN:  LXSHARE 200 O Eplus00s cern.c cern.ch 1,000|/EX1
13 406 | Alice; CapeTown.  PBY 20 2lgop3 . phyuct.ac phyeuct. ac.za Loo0|Exl
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r Simulation |/ Data tables rSEhematic view r Visual data |

Java GUI - job description
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PARAM | CE|SE | FTD || CLC || LAN | LAMLINE | ]G || FG || FileType

i name | split | ouwtSEID1 |  outfileldsl |  ouwtSEIDZ |  outFilelds2 | events |
1l phasel-cent FEODUCTION:RUMN:EVENT |CERM:: Castor 12,2456 7,  |CEEM :scratch |25,26,27, 28, |1-500
Zlphazel-perl PECODUCTIONEUMN:EVENT |CERM:: Castor 12,2456 7, |CEREM scratch  |25,26,27,28,... |1-500
4/phasel-pers PEODUCTION:EUMN:EVENT |CERM:: Castor 1,2,2,4,5,6,7,  |CEEM::scratch  |25,26,27,28,.. |1-500

S phasel-pers PEQDUCTION:EUMN:EVENT |CERM::Castor 1,2,3,4,5,6,7,.  |CEEM::scratch  |25,26,27.28,... |1-500

& phasel-perd FEQDUCTION:EUMN:EVENT |CERM::Castor 1,2,2,4,5.6,7,.  |CEEM::scratch  |25,26,27.28,... |[1-500
Jphasel-pers PEODUCTION:EUMN:EVENT |CERM:: Castor 12,245 6,7,  |CEREM scratch  |25,26,27,28,... |1-500
Z|phased FILE 17,920 1



Java GUI - grid visualization(control)
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cldcern:Lechls

CCINZP3: gwaljo 1] | h‘\
/ qTorino:; I

5RCE: datagrid

13




/4|

¢ CICE
[ jobs done
[ joks failed
D jobs sawing

0 jobs unring
@ CIFTD

[ file transfers
D loc. copy
D clean loc. copy

D fail loc. copy
& [JsE

[ nFtsno
D nFtR.Cy
[ out

[ L1:files
D L1l:size
[ L2:files
B L size
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Results example (jobs running

Visual data |
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L-Jan 2-]an

3-lan

4-Jan

S-lan

W CERM:LXSHARE

G-Jan

7-lan

g-lan

9-Jan

N

L1o-Jan
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] ALL

1 CCINZP3:EQS
[l CERMN:LCG

[[] CERN:LCGLest
[¥] CERN:zLXSHARE
[l CNAF:PES

[l CataniazPES
[C] FZK:PES

[ FZK=SCProd

[_] HoustonzPES
[C] LEL:LSF

[[] OSC:PES
[l PadovazLSF
[C] SUNY:LSF
[l TorinozLCG
[_l TorinozPES
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Some performance testing results

i Simulation of Alice PDCIII-Phase I:

= 104000 jobs execution , output is 3.8mil files (36 per
job)
= 15 sites (total 2100 CPU)

= central storage at CERN::Castor(MSS) &
CERN::scratch

* Simulated real time: 10days

= Simulation time (P4-2GHz):
| N].h

Simulation time

ySQL(fil
catalog)
60%

15

Network
20%
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Future work ?

" Test and enhance component models

= Identify and use different system measuring
* Network — throughput
+ SE (MSS) : throughput, R/W access times

= Optimize,optimize, ...

s Faster real system (more computing elements) <->
slower simulation

= Simulate and compare with Alice data
processing PDCIII phase I -phase III
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