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The Astro-Wise Information system

From Sevass to Wise technologies

Data about data
Edwin A. Valentijn

Prof Astronomical Information Technology

Target- OmegaCEN —Kapteyn -

University of Groningen
SciOPS ESAC 12 Sept 2013

OmegaCEN

Target


http://www.rug.nl/corporate

A Historical Digression: Speed of Light EU-_L Iid

Consorfiam

Speed (kmv's)
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299900 -

299800 J

299700

Interesting interplay
between theory, observation
and technology
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Target  The measurements we are to perform with Euclid are no less important or profound



arGet Petabytes and beyond
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All Current Paranal
>/ Instruments 4%

OmegaCAM 24%

VIRCAM 72%

Mark Neeser



fistates

Byte

le+00 1
2e+00 2
Je+d2 256
Je+04 65536
2e+07 16777216
4e+09 4294967296
1099511627770
281474976710656
72057594037927936
18446744073709551616

pre Big Bang

Big Bang
Machu Pichu

Mega
Giga
Tera

Peta

Bi




] R e Universe

fistates Byte

le+00 1 pre Big Bang
2e+00 2 Big Bang
3e+02 256 Machu Pichu
fe+04 65536

2e+07 16777216 Mega

de+H)3 4294967296 Giga

1e+12 1099511627776 Tera

Je+ld 281474976710656

Je+ld 720575954037927936 Peta

2e+19 13446744073709551616 100 Peta

128 3e+38 340282360692093846324633740607431768211456

2536 le+77 115795208923731619542357098500868 /9075853 2699846006506405640359457534007913125639936
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ATLAS
VPHAS+
KIDS

VHS
VIKING
VIDEO
UltraVISTA
VIDEO
VVV
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Earlier:

SDSS
CFHT-D
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£ o | | ] Astro-VWISE - Home

fry astro-wise

publications
Science and technical publications

i

g

=

team
Organizational structure, telephone
numbers eic.

events archive

Archive of past meetings, presentations
efc.

(co-ordinator) OmegaCEN - NOVA at Kapteyn Institute, Groningen - NL

mailing lists

News

IzsUe5

An on-going project which started from a FP5 RTD programme funded by the EC Action "Enhancing Access to Research Infrastructures”™

web services

Astro-WISE Online

Overall storage and user statistics
Online storage: 1.6 PB (=1600 TB)
Mumber of files stored: 10717913
Database accounts: 156

Total queries’; 5149280167

1 . .
sum for all datahases since their last restart

Status of services at Astro-WISE nodes

*e

Lipdated: 24 Sep 2011 (1:42:02

*e
*e
*e
*e
*e



Astro-WISE information
system— fully datacentric

All data beyond pixel data is Metadata

all pixel data <—>data servers "
all Metadata <—> database J—

compute clusters / GRIDs all I/O to db
e all components scalable
e all components EU distributed
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AstroWise -> Wise

WIS E)

' E;i’:‘iﬁ;ij & * 64 bit identifyer
: :

g A e Terabytes of pointers

Yo
e Extreme datalineage

++

e Modeling
dependencies

e Distributed

Experimental Astronomy
Volume 35 januari 2013
Topical issue on AstroWise
19 papers 389 pages




Central role db

All I/O via db ; metadata; sources

Objects persistent in db

data server access via global filename (key) in db
Security

(parallel)processing

Webservers

Synchronized real time National Nodes



VST - Virtual Survey Telescope

Leiden
Miinchen
Napoli
Paris

| Users "

e, s T

HPC (RC)

Gﬂle_w‘ﬂf?ﬂ Astro —Mse"{:nmpiie Server

Compute Server
Parallel Pipeline (Python) = =
Oracle Client —
FileServer Client (Python) = %
Switching Hub
AWE Monitor
WAN MI Pipeline (Python)
— Oracle Client
FileServer Client (Python)
NAS (OmegaCEN) RAC (OmegaCEN)
— — |= =
i | W g F} 5
ol B ol P
FileServer Server (Pythaon) Oracle Server

£ 2003 Astro—Wike
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Ik Target processing:

a arGet
++ the make metaphor
awe> targethot=HotPixelMap.get(date='2003-02-14', chip='A5382')

> class HotPixelMap(ProcessTarget):
> > def self.make()

VYV VYV

> class ProcessTarget():

> > def get(date, chip) # if not exist/up-to-date then make()
> > def exist() # does the target exist?

> > def uptodate() # is each dependency up to date?

YV VY



Zheel 10 Peta byte Target testbed
with IBM GPFS

 Tiered storage system — 4 levels
e Data about Big Data - GPFS

e 400 Million files — big and small
e Research collaboration -> Upgrades

— Performance: hardware, software, design

. . GPFS 1A
Uz s 2 (i Disk space: 100TE

. . GPFS 1B
Tier A 20 - 40 Ghit/s Dizgk space: 100TE

Target Storage Cluster 1

Tier system GPFS 1A Tier system GPFS 1B Tier A Tier A

Replicate factar: 2 Replicate factar: 2 20 - A0 Ghitds 20 - A0 Ghit/s
2 % metadata 2 ¥ metadata




File Edit Wew History Bookmarks Tools Help

b l: @ http:/fquality. astro-wise, org/QualityWISEfobject_str=RegriddedFramefobiect_id=4454 1A6C30045502E0407D .7 - '

Quality of REGRIDDEDFRAME:

Done

Sci-EVALENTYN-WFl——#842-cod50-Reqr—5ci-34566.3131050-£36 144096 5b5eTE Shd Dbdec PdbE e 59521 3d52b. fits

Proceszing Detailz

ro previons commenis DSname: SWGWSIIOES projecs W

1: valid . [Enter comment har | Subimit

IS E- 5
creation_date 2008-04-10 07:31:.02 DATE_DEE SoE01E OB BERVER -
is_valid MID_DEE EXFTHE 122517 %
Privileges Do “31-3544 5808 Fiter 2242
Image Statiztice Details L FTeEE
mean +8.327e+01 SN
median +5.887e+01
stdev +2 945e+03
min -5.036e+06
max +3.72Te+06
Local &=trometry Detailz H
creation_date 2008-04-10 07: 3042 b i
is_walid
SEEING 0.856
SIG_DRA :
IMEAN_DRA -0.001
IMEAN_DDEC 0.002
Photomatry Details -
creation_date 2008-03-25 20:15:06
s valid
auaity_iags |
zeropoint 24755 &
Zp_origin derived - i
-|;1a1 Il’rgeg —— @ @ | AstrometricParamesters _ _



File Edit View History Bookmarks Tools Help

6 - c ' I: @ http:/fquality. astro-wise  org/Quality WISE?object_str=RegriddedFramefobject_id=445A146C20043502E04070 5.7 - '

| r—————— I )
B -
Photometry Detailz
creation_date 2008-03-25 20:15:06
is_vatid [
quality_flags
zeropoint 24 759 - it
zp_origin derived i B
AztrometricParameters
num_sources [N e e PhotometricParameters
Eﬂtiﬂctiﬂ'ﬂ E'EEE -:-I' - II.I:III Rl =ai-0 Pl wmi bl
ext_error 0.000 . R o T
. E RS
ey i
it
H
: B TR LR
T
lluminatiocnCorrection
T
L
T
%
i
FEF Aniswaope lor Sha-vi
i TRR BLIT a o s "y Tl g iredsd e ]
k!
- 4 A1
okl ) oy
'}
- '.- - § v
i . . .:."I_-'."&:;-""l.l:. ’ ll-’l;lIHI'-
2 . WA e ¥] TIENpp
Fas . - .c .
Target !

Done
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SLID=4147
SID=0
RA=11.3289
DEC=-29.3984
K=1T65 ¥ =54

SLID=136151
SID=27
RA=9.5151
DEC=-28931
H=B83 Y=45

SLID=136151
SID=29
RA=0.6049
DEC=-28.9023
XK=538 ¥=12%6

SLID=136151
SID=28
RA=0. 8784
DEC=-28.904]
K=247 ¥Y=96

SLID=4147
SID=40
Ra=11.4650
DEC=-29.3785
X=284 Y=187




Most distant quasars in the universe
KiDS QSO at z~5.8 in 5 months
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VIKING & KiDS

7 high-z QSOs
to date
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Query-Driven Visualization o

. - %
Bridging the gaps between | university of
Processing, Archiving and Analyzing groningen
H. Buddelmeijer, buddel@astro.rug.nl :iﬂ:ﬂ::::T::::TP
Kapteyn Astronomical Institute, University of Groningen kapteyn astronomical

institute

Traditional 'Pushing' Approach

1 Raw Archive 2 Processing 3 Storage

Query-Driven 'Pulling' Approach

4 Raw Archive 3 Processing 2 Storage 1 Analysis

& - |-

n'




e Astro-WISE — LOFAR LTA

16 results for UvMeasurement

IBM- Blue Gene/P

Project

Type startT
1 6

5 Petabyte/year
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Jarle Brinc

Hnma| Contact = Help usurawjhnncnmann| project [NM| Preforences Tahlm:| Manual SQL

Welcome to the MuseWise DBView Web Service

The fiollowing table lists the versions of MuseWise components

Componaent  Version
Muse-WISE verson  0.03.01
MuUsewlse varsion 1.58

QL version w0.0.1

musap version 0.06.00

CFL wersian D.5

Flease choose a table category to start querying

+ All 1ables

+ Raw Frames

« External Products

« Processed Calibration Products
= Processed Science Products




data centric apprc

vs Planck — see Anna Gregorio

D

\ [ Processmg & \ / Processing & |
Iﬂ-’l-#
Storage & Lccal Archlve \Storage & Local Archwea

{ Processing &
‘Storage & Local Archlve

__.’
; Processmg & .".I
- Storage & Local Archwe

\

Metadata

-\ EMA repository
I"f Processmg & EI (including mirroring & backup) .-
\Storage & Local Archive/ :

- Repository
 ESAC + RUG

j B " N

f Processmg & \
/, 'Storage & Local Archlve;

Processmg & \
Sto rage & Local Archlve

\\

-

_ ___/

> Data Product (image) transfer between SDC's
Metadata update
Query/Metadata




arGet

98199 100 101 102 103 104
[ I TR TR [ RIS S

’ h..f“ "9\
LHPL e
2 HB0 o NS

| | Bt e

| #gez i A




—

— i
arGet

summary

Big Data
— Data centric approach
— Data about data

e Extreme data lineage -64 bit pointers for everything
— distribution
— 500 Million file systems
— Terabytes of pointers in databases

e Further R&D on

— (distributed) visualisation
— Visual analystics



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Peta -100 Peta
	The Universe
	Slide Number 6
	ESO public surveys
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Astro-WISE information system– fully datacentric
	AstroWise -> Wise
	Central role db
	Slide Number 15
	TARGET diagram 
	Target processing:�++ the make metaphor
	10 Peta byte Target testbed with IBM           GPFS
	Quality view (a)
	Quality view
	Extreme data lineage 
	Most distant quasars in the universe�KiDS QSO at z~5.8 in 5 months 
	KiDS: first results
	Query-driven visualisation
	Astro-WISE – LOFAR LTA
	MuseWise�Jarle Brinchmann
	Euclid Archive System�data centric approach�vs Planck – see Anna Gregorio
	Wise 
	summary

