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SKA SRC
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SKA SRC o o
Digital sampling in

interferometry

BBC analog output Mark 4/VLBA code
(mv)
Sign (S) Mag (M)
>220 1 1
0220 1 0
0—->-220 0 1
<-220 0 0

+Threshold
0

-Threshold
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SKA SRC

Array of antennas

B | Corelator

the voltage samples from the antennas are first Fourier transformed into the frequency domain,
then are cross-multiplied pairwise and integrated over time

.MS or .FITS file

VISIBILITIES

Matteo Stagni - IRA - INAF



SKA SRC

SKA-TEL-SKO-0001818
Author: Breen, Bolton, Chrysostomou

( Planning, Scheduling & ] !
L Observation Execution |
([ Data Processing (inc. QA) for E
generation of Observation-Level
L Data Products (OLDP) =
: S
| o
: e
Long Term o
Preservation §
| A g
7 - =
OLDP combination to generate !
| Project-level Data Products (PLDP) | |
( Delivery of OLDPs and PLDPs to SRCs ]
) . d a——
| : )
User-led data discovery, analysis and Advanced Data 2.
! Product generation a
. o
I g
| [nd
'8 g
| Inclusion of ADPs into SKA archive ] >
. >

Swimlanes represent responsibilities according to SKAO
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SKA SRC

SKA-TEL-SKO-0001818
Author: Breen, Bolton, Chrysostomou

* Image Products 1: Image Cubes

« Image Products 2: uv Grids METADATA

e Calibrated Visibilities

* Local Sky Model (LSM) Catalogue ‘\
« Imaging Transient Source Catalogue V HEAVY (100S OF GBYTES)

* Pulsar Timing Solutions

* Transient Buffer Data '

» Sieved Pulsar and Transient Candidates ' LIGHT (10S OF GBYTES)
» Science Alerts Catalogue

» Science Product Catalogue
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European VLBI

Matteo Stagni - IRA - INAF
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SKA Members ‘ African Partner Countries

*SKA Observatory founding members

The SKA Observatory is being established as an Intergovernmental Organisation, taking over from the SKA Organisation.
It will undertake the construction and operation of the SKA telescopes.

Matteo Stagni - IRA - INAF




SKA SRC
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SKA SRC

Data Transfer Nodes (DTN)

Border Router
—n.nn...nn.. Enterprise Border
perfSONAR ] Router/Firewall

WAN

Clean,
High-bandwidth
WAN path

access to Science
DMZ resources

perfS@NAR

Per-service
security policy
control points
High performance Latency WAN Path
Data Transfer Node -
with high-speed storage ~ Low Latency LAN Path
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SKA SRC

@) SKAVRF domain
- SKA VRF aggregator network
€ Regional R&E network

E ESRC site

NORDUNet
NORDIC

ourtesy Richard Hughes-Jones
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Telescope

100 Gby {100 Gb
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SKA SRC

» Abstraction layer simplifies

e | ack of documentation for
management

deployment

» Agnostic about protocols and

type of storage  Still in heavy development

- Easy replica of data » Certificates tied (GRID alike)

Matteo Stagni - IRA - INAF .



SKA SRC

SRC Architecture

GARR 100G

Automated procedures

r Interaction
- Router 100G FW 10G User Interactio

SRC management

DTN | DTN
| Cache | Cache

Eth Switch 100G DATA Eth SWITCH 10G
USERS

Computing
g Node

B0 RE

FC 16 Gby

Nx 100 PBy
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Bologna Tecnopolo

Meccanica Sarti %

\ v
s

p) Vialdella
~IManifatturalRarking

CINECA

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile

» INFN

I N A F ISTITUTO NAZIONALE DI ASTROFISICA
NATIONAL INSTITUTE FOR ASTROPHYSICS ;1 . )
Istituto Nazionale di Fisica Nucleare
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SKA SRC Bologna Tecnopolo

Italian SRC to see the light between 2023-2024
Hosted by CINECA on the Tecnopolo site "Botte C2"
GARR connection to be expected at 100 Gbit/s ©
Present funds available to acquire

- 4 racks of computing nodes with local nvme/ssd

- 3 PB network storage
- 18 PB tape library

The forecast of data usage when SKA fully oprational would be 10 PB
on disks and 100 PB on tape

Further computing resources are expected to be avilable through

«Centro Nazionale»

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile

o
INAF ‘ srmure Mo o INFN
.

Istituto Nazionale di Fisica Nucleare
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Sud Africa — IDIA/ ILIFU
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Sud Africa — IDIA/ ILIFU

File Edit View Run Kernel Tabs Settings Help

* C [Z Launcher + “
[P] Notebook

(@)

o =

’ Filter files by name Q
- 3
-/
. Name - Last Modified ﬁ A A A A
- B8 jive5ab 7 months ago
" Python 3 ASTRO-GPU ASTRO-PY3 ASTRO-PY3 ASTRO-R
* M jive5ab-2.... 3 years ago (Python 3.8)
8 tsunami-u... 3 years ago
™ a.out 3 years ago . .
[ Certificato... 3 years ago ’ ’
O hostcert.p... 3 years ago A A
CASA-5.5 CASA-6 HI_IM PY3 katcal (public) katcal_py3
[ hostkey.pem 3 years ago (public)
0 iperf3 31.3 4 years ago No properties to inspect.
O jive5ab-2.... 5 years ago
O jupyterhub... 3 years ago K K P P Q
O jupyterhub... 3 years ago
KERN-2 KERN-5 PY2 PY3 R4.0.3
O jupyterhub... 7 months ago
O jupyterhub... 7 months ago
O jupyterhub... 6 months ago
O jupyterhub... 15 days ago : ; : ; : ; |
jupyterhub... d
B jupyterhu seconds ago SF-PY2 SF-PY3 SIMBA TraP
O jupyterhub... 3 years ago
O jupyterhub... 3 years ago
O jupyterhub... 3 years ago Console
O libiperf.so.... 4 years ago
O telnet 3 years ago
Simple 1 0 £ Mem:118.11/7168.00 MB Launcher
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Sud Africa — IDIA/ ILIFU

. ,'ul”

ceph
ceph
ceph
ceph

1001T /scratch3
50T /users
150T /ilifu
2.7P /idia



Sud Africa — IDIA/ ILIFU

[transfer.ilifu.ac.za]
B ~110 Mbit/s rsync native protocol - ilifu -> IRA Bo

16 hops
mtu 8992
through Amsterdam DTN
Nvme 14 TB

10 Gbit/s network

Matteo Stagni - IRA - INAF


http://transfer.ilifu.ac.za/

Australia - Pawsey

T —

| E‘ ' | , < \
iSh\cacia OYJEERstorage

Caat 2 VAN |

L) ~J |
| ‘.‘

*60 PB of usable space
available for
researchers via the S3
protocol.

*5256 Hard Disk drives
*438 Nvme drives

219 storage nodes
*12 metadata nodes
«24 service nodes

Matteo Stagni - IRA - INAF

MAKERS



Australia - Pawsey

pawsey e ska-data-transfer v & mstagni
Project v
Project / Compute / Overview
API Access
Compute v OVGWIGW
instances L jmit Summary
Images ~ Compute
Key Pairs
Server Groups
Volumes > Instances VCPUs RAM
Used 1 of 2 Used 8 of 16 Used 32GB of 64GB
Network >
Volume
Orchestration > '
Obiject Store >
Identity >
Volumes Volume Snapshots Volume Storage
Used 1 of 12 Used 0 of 10 Used 100GB of 180GB
Network
Floating IPs Security Groups Security Group Rules Networks Ports Routers

Matteo Stagni - IRA - INAF




Australia - Pawsey

[acacia.pawsey.org.au]
~100 Mbit/s minio pawsey ->bo
~ 9 Gbit/s parallel transfers with 100 Mbit/s cap on files

mtu 9000
through London

Nvme 14 TB
10 Gbit/s network

Matteo Stagni - IRA - INAF



Australia - Pawsey
MINIO

Load percentage INAF - eVLBI IRA Bologna -- PoP Bologna-Gobetti Close
0%
0-1% G Traffic: INAF - eVLBI IRA Bologna -- PoP Bologna-Gobetti [Day]
1-10%
a— 10-20% =i
-— 20-30% : g
30-40% . e
G 40-50% § 56
G 50-60% 4:‘ 46
60-70% a 36
a——— 70-80% 26
e 50-90% 16
N 50-100% e d
Sat 18:00 Sun 00:00 Sun 06:00 Sun 12:00 Sun 18:00 Mon 00:00 Mon 06:00 Mon 12:00
B Input Max In: 16.09 Mbps Av In: 120.76 kbps Last In: 14.78 Mbps
output traffic B Output Max Out: 9.03 Gbps  Av Out: 58.73 Mbps  Last Out: 8.52 Gbps
T 15.10 pm 24/10/22
access
User Click to change the time scale.
(e View on GINS.
Router
Core/PoP Drag this box or double click to close.

Router
Edge

Switch
PoP L2

Service

lﬂlllll?

X _ Kins
CNR - ISTEC Faenza (Ra) UNI-Bologna - Johns HoP

rx1.bo3.garr.net UNI-Bologna

CNR - IMEM Parma

CREA - Bologna (& at

UNI-Modena - sede di Reggio Emilia

Matteo Stagni - IRA - INAF




Australia - Pawsey
MINIO

mc |s acacia/transfertest/
[2022-04-08 11:25:32 UTC] 9.9GiB STANDARD pippo.dat

mc Is acacia/transfertest --json

{

"status": "success",

"type": "file",

"lastModified": "2022-04-08T11:25:32.025Z",

"size": 10590617600,

"key": "pippo.dat”,

"etag": "d1af9b82b41be520cc6cb8ef48754475-632",
"url": "https://acacia.pawsey.org.au/transfertest/",
"versionOrdinal": 1,

"storageClass": "STANDARD"
}
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Plan B

Onde radeo Onde radio

J \J

Antenna ? Antenna

. Frogquenza intermedia
Radio-frequenza Radio frequenza

Registraton
Su nastro
Oscillatore locale ——ﬁ) Mixer magnetico Mixer ﬁ Oscillatore locale

[ QO QP l

Orologio atomico [ l Orologio atomico
& ﬁ Correlatore * _‘

QO = QO
VNN

Frange & interferenza
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Grazie!
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