650 registered users

2 TB stored software/data out of 4 TB available in enea.it AFS cell

Examples and case studies

* Running FLUENT on ENEA GRID

* Support to department experimental research:
 Biotechnology
 Electron microscopy

 Nuclear fusion research
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diike s O EREN

st AVSIExpress DL Envi Abaqus... Quadrics... Gambit... | Matlab
erm - -
Gsharp PY-WAVE VIP Ansys QSW Linux... Fluent.../\Mathematica
Linux Intel... | Shadow.. N FDSIONE

Specific host... Host type or model... custom... \

= | = | = NEdit xlsmon \Ep\
Submit... xsbatch [ Exit N

Press <Shift+ left button mouse> to emulate the third button

A FLUENT case can be
run from a dedicated GUI
for submission

o~

LSF Dptions

e

Fleent vershon

Auenl Optings

gt fio Pl Matform (par, LSF Gueus
T small_1om - |
Loap | cLear |
Run batch | Hunlnh:rnﬂwl slsbatch Exit

L~

LSF Options

following argument passed to fluent,
following argument passed to cortex,

-0 filename.%J - output file s Bl I R T

-driver

-w “done(idjob)” - start after idjob T

[ gl | opengl | null | pex | sbe | x11 | xgl 1,

zets the graphics driver (available drivers wary by platform?,
show enviromment variables,

run without gui o graphics.

-gu run without gui,
—gr run without graphics,
. . . -help  this listing,
—u e—mal userl - Ou u —I I lal -i journal read the specified journal file,
-hocheck dizable checks for valid license file and server,
-post  run a post-processing-only executable,

-b begintime - job start time i
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-project x

write project x start and end times to license log,
list all releases,

zpecify release x,

list all versions,

specify version =,

no execute,

following argument passed to fluent host,
load mpp from host x,

manually spawn compute nodes,

following argument passed to fluent node.
specify communicator x,

specify root path x to Fluent.Inc,
soecifu_nunher of orocessors x.



Monitoring job status by xlsbatch (LSF)

xlsbatch information
Jobid

Users

Job status

Queues

Submission host

Run host

Submission time
Submission command

Job status:

M runhing

B done

o exit

B zombi

W pending
B suspended

H unknown
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| INFO Failties G0 ENER

Rterm

| AVS{Express |

DL

Envi

| Abaqus.. | Quadrics.. | Gambit. | Matlab

Gsharp

| PV-WAVE

VIP

An s¥S QSW Linux... Fluent... Mathematica |

Specific host...

=]

Host type or model...

=]

Linux Intel... | Shadow.. | FUSIONE

Custom...

=

Press <=Shift +left button mouse> to emulate the third button

LSF Batch

- Console

NEdit xlsmon |  Help

i ‘Submit... | sxishaich | Exit

108857 georgios RUM L

arge alxddp. frascati.enea.1t  sp3 1. frascati.enea. it

File Job Queue User Parameter Options
BEEEEE \ /
Job_Id User Stat Queue From Host Exec Host V éub_'

spd_1. frascati. enea. it
spd_1. frascati. enea. it
2pd_1. frascati. enea. it
=p3_1. frascati enea. it
sp3_1 frascatil enea it
sp3_1. frascati.enea. it
sp3 1. frascati.enea. it

=

==
—= — —= — — =
» > [ » 3 L » o I
397L 397H 3975 ParE BarEpw3
] » [ L » 3
ParL ParLpwd Parl Parlpw3 Parl
L [ r | L L
Parlpwl ParW ParWpul Seql Seqi
L L L L EIES
Seqs o_compiler fast interactive large

| ¥

‘ | Upclating done.

Updated 10:03:42



Monitoring host status by xlsmon (LSF)

INFO Fatilites (@ EHER

term | AvsiExpress| DL Abaqus... | Quadrics.. | Gambit... Matiab |
er s — P SA——— — — e — —
Gsharp PY-WAVE | Ansys QSW Linux...| Fluent.. | Mathematica
! LinuxIntel... | Shadow.. | F
Specific host... Host type or model... Custom...
e g
= ] = \ = | xlsmon /
wlsbatch

Press «<Shift+ left button mouse> to emulate the third button

Status of sp3-1 host using
xIsmon utility

zp3_1,frazcati,enea, it (status: busyd

15-zec CPU queue length
1-min CPU queue length

15-min CPU queue length
1-min CPU utilization

1-min paging rate
1-min disk I/0 rate
Humber of login user
[nteractive idle time 1.9 min
fvailable Atmp space
fivailable swap space
Available memory
quadrics

tEmpuork

L] 1001

15272H

7
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Clus ‘<¥ Monitor

unavail

@ok @ak

achille,casaccia.enea.it  aiace,cazaccia,enes, it

21397 . frascati,enea, it

I~

Apr 4 17:31:04: <bwg frascatieneait= status changed from <busy=to <ok=
Apr 4 17:31:04: = N(ascati.enea.it= status changed from <busy= to <ok=
Apr 417:31:22, cati.eneait= status changed from <busy= 10 <ok=.

H = 7/

L




3D CFD Simulation on Aircraft Axial Turbin Stage with Wake &

Temperature contours on
Stator blades & Cp
experimental data comparison *°

0 0.01
x(m)
Secondary flow prevision and

3D Path Lines analysis

Vortex Shedding Analysis on Turbine Blades [FLUENT]

Large Eddy Simulation
(LES) provides high
resonable results on wake

analysis and turbine
sTage performance.

I \

e T
W WA VA WA T

vy Y

|+ isolated stator -+ stage stator

Mesh: 1 million cells
CPU Time: 6000 hours
Elapsed Time:

525 hours on
12 IBM SP3 platforms

“a
b |
A

Temperature & wakes
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interactions




Mesh: 600,000 cells . .
CPU Time: 960 hours CED Analysis of a fluid dumper [FLUENT]
Elapsed Time: 130 hours
on 8 Linux platforms I

Secondary flux

5.008-01 5.20er0)

28tert
2.36e-01
1.89e-01

[ l Primary Flux

Centours

Path Lines Color] +
: Pressure losses
= Punto di progetto (apertura
Contours of vel valV()la)

3000000 .
2500000

= 2000000 /./

o

g— 1500000

n 1000000 /

Path Lines Colared by Yelocity Magnitude (n/oh riug%égd‘, zLuEnSZ] g 500000 Y
= 0
0 0.2 0.4 06 08 1 1.2
Conteurs of Veloeity Magnitude [m/s) B BT osone riu%‘zegd' ZLUEUSZ]
i velocity (m/s)

o?nvlo fino-a 3 mm
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FLUENT performance on different platforms in ENEA GRID

FLUENT Performance Rating on ENEA's Grid Computing #CPU | GHz
= Campus03 AIX
| moe Sp3-1| 16 | .375
s //; gy Sp4-1| 32 | 1.1
Eiﬂjéced Ostro 16 1.3
Pace 8 1.3
;100 | Linux
Uig. 5 C..03 3
= : bw g | 1.8
Aratlel cpy mbe,-16 32 FE IRIX
g Onyx. 8 0.4
Scaling with #CPU & platform type t(;gucgr:; g%;m;a ,hgeggas
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ENEA GRID and experimental facilities

DNA Sequence
system
( ABI Prism 3700)
Trisaia

ENEA GRID

Controlled Nuclear Fusion:
FTU
Frascati Tokamak Upgrade
Video Acquisition

Electronic Microscope
(Brindisi)
300 Kev
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