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Computing facility and user interfaces

Loredana Focsa, Jean-Marc Nicolas, Jacques Descloitre
And the ICARE team
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lcare Thematic Center (1/3)

Steering
Committee
( N
|
|
Expert Research Data and Services
Laboratories Center
o (LOA, IPSL) J. Descloitres
Chief CNES
Scientist Coordinator
F.M. Bréon T. Barroso / A. Lifermann
\ J
Users
Committee
Users
l_ Community

e Umw. rsité ' Rtk
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LrsErver & comprendne

= |CARE is a structure created in
2003 to coordinate research and
observations within a specific
thematic perimeter: about aerosols,

clouds, water cycle, radiative = =
transfer in the atmosphere._ o=
e

= |ts key mission is to provu%fm g
products and services to
international scientific commumt

ICARE governance is : CNES,
CNRS/INSU,University of Lille and
Nord-Pas-de-Calais Regional
Counci
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lcare Thematic Center (2/3)

=" |CARE activities :

. Provide development services and tools

. Develop and maintain computing facilities (hardware, software, distribution services)

. Level 2 and 3 ground segment for current (PARASOL) or future missions (Megha-Tropique)

= Some ICARE Services : ? 2

= operational processing

rh

. data collection from other providers
. archive and distribution

. science code development

. visualization and analysis tools

. documentation and user support

" [CARE’s key concept is a symbiotic relationship between research labs and the Data and Services
Center

12" Workshop on Meteorological Operational Systems 4



l—a: : e IL_Irll]wt‘rﬂii’[é ; '
&;lf‘.ié\ cnes INSU gl
\

Dbserver & comprendrne =y Aoy

lcare Thematic Center (3/3)

A relatively small unit based on a development team and an operations team :

Jacques Descloitres Anne Priem
Chef de Projet Resp. de gestion
IR CNRS Al CDD E
Development team Operations team
i Nicolas Henriot Bruno Six P Jean-Marc Nicolas =
Ingénieur Dév. Ingénieur Dév. P Resp. d’Exploitation —
'|  Anne Vermeulen Nicolas Pascal Lo Sylvain Neut Loredana Foj
Projet Géomon Ingénieur Dév. Ingénieur Expl. Resp. services util. |
James Manley Nicolas Thomas - Geoffrey Letessier Henri Meurdesoif
: - . 4ni b Tech. d’Expl. ’ itati
| Ingénieur Dév. Ingénieur Dev. N p Tech. d’Exploitation
'|  Manuel Saunier P
Ingénieur Dev.

______________________________________________________________________________________________________
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Hardware Architecture (1/2)

(backup)
I W o e = — 1
23 opggggins sewers
| E ".’
' = : : | ! r 28 servers
28 bi- li
AT 122 tapeb oy | 28 PPIOCGeRrs owx server] 56 CRU
15 storage arrays % backup fjprary | , . 146 cores
1033 Hard Disks = 1:"32!4 Gb Fiper Chémn Webgerver !
1 km optical fiber — " e et !
storage system @ | Icare users
( 500 Tb) SA Itci:hs sQ r
e ﬁ | Nagios
2x4FC TEF | Control
switch | | | INTER
2 SVC nodes | I
& I I Science teams

_— e e e e e e e e

CGTD ICARE

—

Internet access
1 Gb/s symetric

1
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Hardware Architecture (2/2)
SAN Storage System heterogeneous : IBM and Dell/EMC?

13 IBM System Storage Disk Arrays DS4000,
DS4700, DS4800 —

irr

2 Dell/EMC (CX3-20 and CX4-246)

2 IBM BladeCenter with 20 servers-bas
5 IBM Xseries

_12 I I

th Workshop on Meteorological Operational Systems 7
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Storage clustering using IBM solution GPFS (General Parallel File System

Two distinct high-performance storage
clusters are connected using GPFS
throught network.

GPFS allows large filesystems (many
PetaB) and servers shared access

¢ TN,

2 configurations : ,
-> Direct access (FiberChannel) : > intomet (user)
all disks are SAN-attached to all nodes .
-> Network Access : nodes not s
directly attached to the disk can access
FS using NSD(Network Shared Disk)
server

430 TB available on 33 filesystems

The tapes are used for backup only (IBM
TS3310 LTO 3 with 3 drives, 122 storage
slots) ~800 LTO3

12" Workshop on Meteorological Operational Systems 8
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Exponential storage volume for last four
years
Up to 1 PetaB in 2011

|

1 000,0

&00.0

&00,0

To

400,00

ARRERAN | 10 E

200,0

12/2004 05/2005% 12/2005 06/2006 09/2006 012007 04/2007 o09/2002 a1/2010

Evolution of storage capacity of ICARE archive

ﬁ
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390 registered users at ICARE

2%
2%
2%
3%

4%

43%

4%

20%

B FR
M us
1IN
H CN
B GB
O cA
WP
[ DE
MEG
EF
M others

_—
m Free registration = f“?-j
m But every user should be ¥ it —
registered e

m All users can access aII N e———
datasets (including MODIS%
CALIPSO, PARASOL, AMSU, ...
m Access data from ftp / web or
user server.

ﬁ
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Data Holdings (1/4)

A-Train:
PARASOL/POLDER-3
Aqua/MODIS
CALIPSO/CALIOP

: CALIPSO/IIR

il CALIPSO/WFC Geostationary:
CloudSat/CPR MSG/SEVIRI

Aura/OMI METEOSAT-7 Microwave:
GOES-E Aqua/AMSR-E
GOES-W TRMM/TMI
GOES-SA DMSP/SSMI
MTSAT DMSP/SSMI/S N
FY-2C METOP/AMSU-A cloud Classification (NWC
METOP/AMSU-B/MHS

Ancillary: NOAA/AMSU-A
ECMWEF NOAA/AMSU-B

: GMAO Megha-Tropiques/SAPHIR

cloupsar Megha-Tropiques/MADRAS

Megha-Tropiques/ScaRaB

ﬁ
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No operator — a fully automated system developed at ICARE. 110 data se!s !rom over !U

satellite missions collected from 15 distant data providers
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Data Holdings (3/4)

32 processing algorithms in operation

91 derived products and 54 associated “quicklook” produced by 40 processing code
———————— s SEET R

PARASOL

\____ MSG aerosol

| RrRASOL 1 (L1/L21L3) 450 0.03 (merQ <28

capsowoms 1112w 0w __--
IR inter-etal. 2 (L1_c) 6.50 (SAF_NWC  1(t2) 2040
\———— - w0 e
g)ﬁ:_elgtllzn 1(L2) ‘ Geo2hdf ‘ 1(L1_c) 2000 ‘ 12.00

| Caliop-Cloudsat 1(L2) 6.00

‘ EPSAT SG 3 (L2/3)

12t Workshop on Meteorological Operational Syste3s
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Data Holdings (4)

All data sets are available online by FTP, WEB and SSH
MODIS is the most voluminous of all data sets of Icare archive
Total volume per mission is variable, ~ 300 TB archived / distributed today —

A

Volume des données produites

100 To 1 O BrROWSE
O oata

woT [ r

1To o i | 1 B e

100 & ]

uck ”
100 1 (il e teenes (el Izt =l T |||||rI|
Lo L3 &= A~ o ey e e oy B o A o Ly M Ly D Ly O Lo A L e B
SESS $55% S958 5855 75548 555" F88 52 58
S FFTE FF S ST &£ 5SS B EES L3 S & -
3 = S5 £T 5 & & & g & P = g =
PR oy s Q. oa B ey [ =
=% g e & & E-
= S
- 3

« Les données présentées, ci-dessus, concernent les versions courantes
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Production and Storage Mechanism
Processing —
rocessing scheduling Sl?lvgdnllj?ia:‘ldg
' . e |
Processing >
‘ instances (30) ﬂg\tmlgea?sm =
| ~ =
v T =
rchiveTable . :
h‘ 1 Start / Stop
i Control

Obiects Archive data
u— Metadata extr. |— imd“CtS iroducts
N Y,

Distribution data catalogue/ Access Control
12" Workshop on Meteorological Operational Systems 15
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IStribution Services

ICARE developed various distribution services with primary focus on:

» Data search and access
= Online archive
= FTP access for most products
= Automatic product catalogue

= Query interface y——
= Distant computing resources for registered users (SSH aceess)ﬁ?
= Visualization and analysis tools aﬂ.

- —

= Browse imagery for all products

» Browse-and-order approach
= Visualization tools to display collocated products over the same grid
» 213 products archived and distributed — 53 associated “quicklook” products
» 390 registered users
. ~1TB distributed each month

12" Workshop on Meteorological Operational Systems 16
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Distribution Services (2/3)

Online catalogue of all products distributed by ICARE

» Synoptic information about current product version, last update, and last data received

» Calendar layout for each product, with indication of daily data availability

= Direct access to online archive

» The catalogue is updated automaticaly

ICARE Distribution Catalogue

CALIOP CAL_LID_L1 C3 product availatility

s Mot ettt M 1Al
Senso Product Proguct Description February 2038 Jamary 2008 Decembar 2007 Novembar 2007 bt
u o R . Bu Ma Tu We Th Fr Sa Su Mo Tu We Th Fr 8a Su Mo Tu We Th Fr Sa Bu Mo Tu We Th Fr Sa Vemerhem D Alithies
0. iE 12348 1 P
sz 24as8zea 8188 wuR || 23088 7& oz aew 1CARE Dala Archive Browser
ooz 101132 13 14 1518 13 14 13 (38 3F 18 2@ 9 1017 12 13 14 18 12 1AM =W
— 53 AT 18 19 [# 21 22 23 TR o [ 18 10 @ 2 2 1610 02 M
T 24 25 26 2T 28 29 Zunnean DB BWLELEB 2520 IC ZE ZB 30 TA = PAR
T
aid diares s bkl inres s bl ierw s Gk e ars b L] Ll Madilied
RB3
PR_ATM
CAL_LID_LY Desedar 2007 ‘Baptambar 20T August 2007 by 00T
= Su Mo Tu 'We Th Fr Sa Sw Mo Tu We Th Fr Sa Su Ma Ty We Th Fr Sa Su Ma Tu 5a
P 1022408 e 1 102 34 1 501
ST Il gmuRr 2248818 B8z anu (R
Hor OtkmGLay 141648 17 38 1920 8101112 131438 12 13 1418 1817 4 45 18 AT 14 1820 21
Sekma Ly I T B 18 17 18 19 1021 &R 1 2 23 24 23 @8 2T
0skmCLay 2829 303 2324 242 272020 -] i 2030 M
08kmCPro =
CAL_BR_L1 wierw 33 tahie Yiew 33 mdie Wiew B3 cane Wi 3 D
" CALWR_L2 —
EPH Jor 2007 T Aoen 2007 March DT
WFC_L1_1Z5m 1 Su Mo Tu We Th Fr Sa u e Th Fr Sa Su Ma Tu Ve Th Fr Sa Su Mo Tu We Th Fr Sa
WFC WRG_LA_fKm 12 123248 12324881 i2a
e 3 2 r &1 8 2 MR ERCIETRIREFEERT ] 488 7 8910
— 10 11 32 13 14 1314 15 16 17 18 38 18 18 1718 1820 21 1142 1314 15 18 7
il EEETRTEETE ma @@ MAB 22 2428 wara 1818 2021 222324
EEECLDCUASS) | MMz WDN wamen an 285 rze WA M
nnnnnn 2B-FLIHR
N GO M 35 Ty Ve 35 (800 Vs g5 a0k e a0
2B-TAU J

Product Version

Catalogue

1

2

Product Daily
Avalilibility

Product Catalogue
and Web Access

th Workshop on Meteorological Operational Systems
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Distribution Services (3/3)

Search and order for A-train products

) ICARE - Mozilla Firefox
Fichier Edition Affichage Historique Marque-pages Outils Aide

CI"'IE

INSU e

Dbsereer & o

SO

sficine

Umw*mw . '
Lille1

E&-»-& (2% [0 http://www.icare.univ-lillel.fr/projets/focsa/web/order/

[=[p] G-

|database

f? Release Notes [ Fedora Project | 1Red Hat | Free Content

Cloud-Aerosol-Water-Radiation Interactions

IPmd t selec

Q) PARASOL

F Q) CALIOP

l I' o) IR
1@y WFC
l F O) CLOUDSAT

- [Ci@) MODIS
l M@y POLDERL

- ["1@) POLDER2
- Ti@) MULTI_SENSOR

- @) AMSU

i C
i connfinates foryoura
Wy use yourmo usc (0 scleet @ region nn the map!!
5
{

Terminé

2]

Multi-sensor,
multi-product
selection

Date and

time selec@}

- —

Spatial
selection
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Visualisation Services (1/4)

MSG/SEVIRI aerosols
browser :

« True-color L1 composite R
(0.6, 0.8, 1.6 microns) "

= Aerosol optical thickness

(charge) and angstrom Bain salction
coefficient (~ particle size) v
« For each slot and daily ENEY EYENE

Cloud-Aerosol-Water-Radiation Interactions

MSG/Seviri Browses Online Products

2007/04/04 12:00 UTC Daily average

False-color Aerosol Optical Depth | Angstrom Exponent Aerosol Optical Angstrom

Depth Exponent

o

- 15 [ 16 | 17 | 1B |19 | 20 |21
synthesis SN
25 | 30

« Zooming capabilities - »

Slot Selection:

12200 x| [ Alslots

. -
-
:
A Ve
}
= ]
b gl
s I
= QTS b LI i
2P A T
wl okt 'y | &)
|=r T ) i
‘u 59
') b >
e T [

_1
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Visualisation Services (2/4)

CALIPSO (Lidar + VIS and
TIR camera) :

« Calendar, orbit and scene
selection

= Lidar profile + VIS/TIR

. .
CA!\mng!tQ_lgd Backscotter 532nm

source : CAL_LID_L1-YaolStage 1-42—00.2008 -08 —0ETO0—47 — 452ZM. hdf
_ saftware w21

DO /06 /05
From 00:47:46 to 0048116 UTC

Heighk {km}

{54.26,26.68) {53.21;26.15) {52.16:25.686) {51.10:25.19) (50.05;24.73)

{55.31;27.20)
caie, Data; CNES/NaSs — Imags: I04RE (Lotitude ; Langitude)
IIR

IR level 1 Brightness Temperature 8.65um

source @ CALIIR_L1—Prov—41—11.2008—06—06T00—47 —45ZN. hdf Bo0a 0606
— 345 softwara @ w2, 4.1 Fram DO:47:46 to 00:49:16 UTC
£ —
i
£ 0
a
E]
w1 345

{52.16;25.68) {51.10;25.19) (50.05;24.73)

EA]

{53.21;28.15)

Flrbibiirden + Lnmnib

{55.31;27.20) {54.26;26.68)

(km.sr)~
1.00E-01

1.00E—-02

1.00E-0%

1.00E—04

= invalid
raissing

P>

330K

200K

mminvalid

You are here:

June | 2009 ~|

Home

LID L1
@ Backscatter532
iir
IIR_L1

BT _08 65
BT_10_60

BT 1205
BTD_08_12
BTD_10_12
IIR_L2 Swath
BT_08_65
BT_10_60

BT 12 05

oom0O®™

e’ P

Background Product
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Visualisation Services (3/4)

POLDER/PARASOL browser Zooming on each orbit 24

(centered)

Youare here:  Home /Parasol s Browse

PARASOL Browse Online Products

[ Cloud Cor 02 pressure

I_ Cloud Mean SW Albedo

-
Date selection: Diate: (H/122008  Level 1 : Version _ Date: (4122008 Cloud Cover : Version _ S
2008 -] [ April | ' : e
| S
ES April 2008 ==
. e
- —
Calendar selection R ER T =
NERERER e —
for the three LN TRETE =
13)14)15[16 |17 |18 (19 ——
POLDER sensorg S E EYPI sl
27 26 |28 | =0 i
s o
Product selection: LKAl 200 =z
|7 Levd 1 Click for higher resolution and individual orbit selection Click for higher resolution
Date: /122008  Cloud Shortwave Albedo Monthly Mean @ Version K Date: (/122008  Fine Mode AOT 865nm Monthly Mean over land-ocean : Vi
Daily Products

Physical e

I_ Cloud Cover

parameter ~ D=
se I e Ctl on r A:;tm!cwnumt :;::

[ 868 nm Optical Thickness over ocean

[™ Angstrom Cocfficient over ocean

COlick for higher resolution Click fu

I— Fine Mode AOT 863nm over ooean

2008053
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Multi-sensor visualisation
interfaces :

L1/L2/L3 satellite data

Models / analysis data

Satellite overpath

In-situ data (aerosols
measurements from AERONET)

Yo

Ny

-
— |
Zooming capabilities —
. . . 2
X vs'Y plotting availability |
Under development : ————
Access to real data in user- S
friendly formats (HDF, NetCDF)
Projection issues
[ Apply Zoom selection |
ds |[ Zeom || Fullimag

_ 12" Workshop on Meteorological Operational Systems 22
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For more information and
all ICARE data and services access:

ﬁ
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