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Science highlights
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Technical highlights
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LOFAR-IT

On INAF joined LOFAR and established the consortium LOFAR-IT
Italy became full member of LOFAR with immediate access of to the KSPs
Guaranteed time of observation (33 h/cycle)

Italy is involved in the technological development leading the upgrade to and a LOFAR
2.0 station will be installed in Medicina (BO)
The realization of an effective to support the analysis and archiving of

LOFAR data is ongoing (Becciani+Taffoni talk)

Proposed location of
LOFAR station at Medicina
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Calibration challenge
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Data challenge

observed
 HETDEX

frequency 120-168 MHz

resolution 5”

rms 100 wJy/beam

FoV 6.4 deg2 (Shimwell+17,19)




Data challenge

observed

S ° frequency 120-168 MHz

' * resolution 5”

* rms 100 uJy/beam

* FoV 64 deg2 (Shimwell+17,19)

LOFAR “raw data”: 16 TB (8 hr obs)



Data challenge

observed

Sl ° frequency 120-168 MHz
= ° resolution 5”

* rms 100 uJy/beam

* FoV 64 deg2 (Shimwell+17,19)

LOFAR “raw data”: 16 TB (8 hr obs)

Pre-Factor :

Data volume - 300-400 GB If co-observed with LoTSS, the

D RAM -~ 200 GB s Survey KSP can run it for youl
t -12 hr (SURFsara, Juelich, Poznan)



Data challenge

observed

S ° frequency 120-168 MHz
==l ° resolution5”

* rms 100 uJy/beam

* FoV 64 deg2 (Shimwell+17,19)

LOFAR “raw data”: 16 TB (8 hr obs)

Pre-Factor :

Data volume - 300-400 GB If co-observed with LoTSS, the

D RAM -~ 200 GB s Survey KSP can run it for youl
t -12 hr (SURFsara, Juelich, Poznan)

Initial-Subtraction
Pre- | Data volume -~ 300-400 GB
DD RAM - 300-400 GB

t - few days




Data challenge

observed

S ° frequency 120-168 MHz
==l ° resolution5”

* rms 100 uJy/beam

* FoV 64 deg2 (Shimwell+17,19)

LOFAR “raw data”: 16 TB (8 hr obs)

Pre-Factor
Data volume - 300-400 GB If co-observed with LoTSS, the
D RAM -~ 200 GB s Survey KSP can run it for youl
t -12 hr (SURFsara, Juelich, Poznan)

Initial-Subtraction
Pre- | Data volume - 300-400 GB

DD RAM - 300-400 GB
t - few days
Factor
DD Data volume - few TB
RAM - 50 GB

t - weeks
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D]D)

DD

Data challenge

observed

S ° frequency 120-168 MHz

* resolution 5”
* rms 100 uJy/beam
. FOV 64 deg2 (Shimwell+17,19)

LOFAR “raw data”: 16 TB (8 hr obs)

Initial-Subtraction
Data volume - 300-400 GB
RAM - 300-400 GB
t - few days

Factor
Data volume - few TB
RAM - 50 GB
t ~ weeks

Pre-Factor
Data volume - 300-400 GB
RAM - 200 GB
t~12hr

If co-observed with LoTSS, the

© Survey KSP can run it for you!
(SURFsara, Juelich, Poznan)

ddf-pipeline (DDFacet+killMS)
Data volume - 3 TB
RAM - 200 GB
t ~ 1 week
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Data challenge

observed

S ° frequency 120-168 MHz
==l ° resolution5”

* rms 100 uJy/beam

* FoV 64 deg2 (Shimwell+17,19)

LOFAR “raw data”: 16 TB (8 hr obs)

Pre-Factor
Data volume - 300-400 GB If co-observed with LoTSS, the
RAM - 200 GB © Survey KSP can run it for you!
t - 12 hr (SURFsara, Juelich, Poznan)
Initial-Subtraction -
Data volume - 300-400 GB
RAM - 300-400 GB
t - few days ddf-pipeline (DDFacet+killMS)
Data volume - 3 TB
Factor RAM - 200 GB
Data volume - few TB t - 1 week

RAM - 50 GB

t ~ weeks Tasse+15,18, van Weeren+16, Williams+16, de Gasperin+19



LOFAR-IT computing

Name

lofarl

lofar2

lofar3

lofard

lofar5

lofaré

Storage

Name RAM CPU

lofarnas0 | 32G | Intel Xeon Silver 4108

UniTO

3 FAT nodes on OCCAM

4 x Intel Xeon (12 core) RAM 768 GB DDR4,

1SSD 800GB, 1HDD 2TB, 2x10Gbit Ethernet

CPU

Intel Xeon
E5-2640 v4

Intel Xeon
Gold 6130

Intel Xeon
Gold 6130

Intel Xeon
Gold 6130

Intel Xeon
Gold 6130

AMD EPYC
7401

Cores Clock

1 x 8/16  1800/3000 10GbE

50 ->150 TB NAS

Cores

2 X
10/20

2 X
16/32
2 X
16/32
2 X
16/32
2 X
16/32
2 X
24/48

Data Net

12 x 10TB RAID6

OACT

CPU Type

4x Intel(R) Xeon(R) CPU
E5-4627 v3 @ 2.60GHz

4x Intel(R) Xeon(R) CPU
E5-4627 v3 @ 2.60GHz

4x Intel(R) Xeon(R) Gold
5118 CPU @ 2.30GHz

OATS

CPU Type

2 cpu INTEL Westmere
E5620 @ 2.40GHz

4x Intel(R) Xeon(R) CPU
E5-4627 v3 @ 2.60GHz

1x Intel(R) Xeon(R) GE5620
@ 2.40GHz

OWwWer

100%
running

Testing



LOFAR-IT computing

I RA Name

lofarl
lofar2
lofar3

lofard

A. Bonafede’s
ERC

lofar5

lofaré

Storage

Name RAM CPU

RAM

512G

384G

384G

384G

384G

384G

lofarnas0 | 32G | Intel Xeon Silver 4108

UniTO

CPU

Intel Xeon

Cores

2 X

E5-2640 v4 10/20

Intel Xeon
Gold 6130

Intel Xeon
Gold 6130

Intel Xeon
Gold 6130

Intel Xeon
Gold 6130

AMD EPYC
7401

Cores

1 x 8/16  1800/3000 10GbE

2 X
16/32

2 X
16/32
2 X
16/32
2 X
16/32
2 X
24/48

Clock Data Net

3 FAT nodes on OCCAM

4 x Intel Xeon (12 core) RAM 768 GB DDR4,

1SSD 800GB, 1HDD 2TB, 2x10Gbit Ethernet

50 ->150 TB NAS

OACT

CPU Type

4x Intel(R) Xeon(R) CPU
E5-4627 v3 @ 2.60GHz

4x Intel(R) Xeon(R) CPU
E5-4627 v3 @ 2.60GHz

4x Intel(R) Xeon(R) Gold
5118 CPU @ 2.30GHz

Storage Disk
12 x 10TB RAID6

OATS

CPU Type

2 cpu INTEL Westmere
E5620 @ 2.40GHz

4x Intel(R) Xeon(R) CPU
E5-4627 v3 @ 2.60GHz

1x Intel(R) Xeon(R) GE5620
@ 2.40GHz

OWwWer

100%
running

Testing




Current status

Notable computing power

Not many users at the moment

-1 user per node no queues

nodes are not
overloaded

This doesn’t mean that the computer power cannot be increased!!!

Different kind of use: science + benchmarks + developing

* All the software is installed in a singularity image maintained by F. Bedosti
(IRA): easily portable, needs to be re-generated at each software update

* Clearly, only a fraction of the data can be backed-up



First LOFAR-IT school

The first Italian LOFAR School 2019 (- |

B 11Jun2019,13:00 —» 14 Jun 2019, 16:00 Europe/Rome

indico.ced.inaf.it/event/9

Description

-30 participants (students, Post-Docs, staff, new members of the KSP)

Scientific talks + hands-on sessions by LOFAR expert users
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A large field

Image size: 25900 x 25900 pixel?



A large field

Image size: 25900 x 25900 pixel’

Intensive RAM usage (only lofari@ira.inaf)



A large field

Image size: 25900 x 25900 pixel?
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A large field

Image size: 25900 x 25900 pixel?
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A large field

Image size: 25900 x 25900 pixel?
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A large field

Image size: 25900 x 25900 pixel?

o o oar o oararaar

aaaaaaaaa

e e I T S T S IS B i /]
R e e i T
e e e AT

L e e e A e e

e e e e el e e e
== 2= 2= 22 2=

L HIEL oo TR o U o I o I TR o TR o, L o |

Bl el B Bl B Bl Bl Bl Bl B

ud s S TN S

P P P e P ) P P |

e Hs o S o [T Rl ™ HRE s M HIE o hels |

B WZ.__ AP sE__wE. P WL NE.__ MR mE__ %

e B ot I g R - ol W LY = B i - e T o B <= ]
Al e B B o T e B O e = e o |

——mre|essarsesersaresErssea e s e
=2 2K 5 = 2| =, == == == =
e o Do o000 o o

e e [ e e i e I o b e Bl o |

Intensive RAM usage (only lofari@ira.inaf)

el Bl ] ] ] Bl e Bl Bl e |

b B e e T~ ol g TR R o B - ¢ O e T |

t>1day

This is just imaging (DDFacet)!



Galactic fields

Credit: LOFAR Surveys KSP.




Processing of LoTSS fields

DR2 processing status at 2019-06-11 13:03:23

DR2
Complete
Proprietary
Running
In progress
Failed
Ready
Observed

LOTS S p rO Ce SSi n g i S do n e i n He rts’ D Status RA Dec Gall  Galb ~ User  Cluster Node Location Priority  Start End

/local/work/botteon
2019-05-19  2019-05-26
Lol55 9 012746 06:35:38

Leiden and Bologna

P021+26 Archived 21.9547 26.0955 133046 -36.0607 botteon Bologna lofar3.ira.inaf.it

/local/work/botteon
P024+19 Archived 24,0133 18.5829 137.458  -43.0269 botteon Bologna lofar.ira.inaf.it /LoTSS-DR2/P024+19 02:06:59 04:24:49
. FverF /local/work/botteon 2019-03-29  2019-04-07
P035+34 Archived 35.3638 337394 143.58 -25.4975 botteon Bologna lofar2.ira.inaf.it /LoTSS-DR2/P035+34 20:37:52 02:59:28

/local/work/botteon

« P re_ F acto re d” are re tri eve d fro m P177+17 Archived 177.421 17.1058 244822  72.5629 botteon Bologna lofar2.ira.inaf.it /DLF(;;/?;}%W

P177:42  Achived 177803 422069 158234 botteon  Bologna lofarzirainafit  /1ocl/work/botteon 2019:03:29  2019-03-29

SURFsara/Juelich/Pozan e

P180+22 Archived 180.436 221417 234.067 77.6642 botteon Bologna lofar3.ira.inaf.it /dranoel/LOTSS
/P180+22

/local/work/botteon 2019-04-28  2019-05-11
/LoTSS-DR2/P200+37 17:12:09 06:22:39

: liradata/irafs5 2018-09-04
l S l ] n t -, 7_ 9 ays P248:65  Archived 248111 651831 966622 388135  bofteon Bologna lofar2irainafit  /dranoel/LOTSS n 08:00:00
1/P248+65 fiil

liradata/irafss 2018-09-13
P320+23 Archived 320.593 23.0569 726872 -188184 botteon Bologna lofar2.ira.inaf.it /dranoel/LOTSS o ca.
/P3204+23 LooRa

P200+37 Archived 200.333 37.3059 930132  78.0285 botteon Bologna lofar2.ira.inaf.it

/local/work/botteon 2019-05-13  2019-05-28

P354+01 Archived 354.778 0.757995 880523 -57.1328 botteon  Bologna lofarl.ira.inaf.it /LoTSS-DR2/P354401 23:45:00 01:57:42

Products uploaded in Leiden
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