A Multi-tiered Storage System for Radio Astronomy

Chen Wul, Andreas Wicenec!, Dave Pallot?, and Alessio Checcucci®

LICRAR/University of Western Australia

2ICRAR/Curtin University
{chen.wu, andreas.wicenec!(@uwa.edu.au

Archiving simulation throughput Data Capture (Online Processing — Tier 0)
1400 | | | | | | | |
i | Wide A Remote NGAS
1200 r\lletewo:r?(al :> errsl?ar?/e rs J
1000 |- | & |
=
0 800 _ Local NGAS Data Network\
2 Servers | q
< ]
= 600 | - Metadata Network %
E el
'_qé 400 - i * Plugin-based e s >
* Multi-threaded
% _ o proguier |:> DataCaptureMgr » Throughput-oriented ,
o A - 1Gbps bandwidth for commissioning =-=--83---  Fault-tolerant {
o 200 - B - 12 clients / 4 servers on 6 / 2 Fornax nodes -- -@-- - | '.. .' o Adtechen ol ot
= g C - aggregated data producing rate for 12 clients ------- Sul Bl * File handling o
D - 12 clients / 4 servers on 6 iDataplex / 1 Supermicro 0 /I\ A Single Process x Australia P O
E - 12 clients / 2 servers on 6 iDataplex / 1 Supermicro —6— l | "} Moatrons ' ‘
0 F - 24 clients / 4 servers on 6 / 1 Fornax nodes ---#--- | I [ - - - 8
G - 24 clients / 4 servers on 24 / 2 Fornax nodes =4~ In-memory Y __ | NGAS P TN £
H - 24 clients / 4 12/2F des . 2o ing A : » S
200 | |- 24 lients | 4 servers on 28 Forax nodes — —+ - Buffer _[ etaHandier | ) P Ak | cient B : L
| | | | J- aggregated data procljucing rate for I24 clients | ;.:;:.. D20 ;.K‘- “c:.::.g"'
16 24 32 40 48 56 64 72 \ A HDD | | Ramdisk SSDl -~ / Ta
Simulated data rate per client - MB/s R — - ——— 4 3
-
\\ 'I - -~
\ ’ [ ] [ [ [
\ / | E—— The Murchison Widefield Array (MWA) is a next-
Online - generation radio telescope, generating raw data
ProcesSiNg | continuously at 5 GB/s. The entire MWA archive
| gAY consists of dataflow and storage sub-systems
distributed across three tiers.
e ———— 1/10Gbps ~ 400 MB/s At Tier 0, (MRO - Murchison Radio Observatory,
- o o o
¥ 4 Western Australia), station beam data is processed
N 1 Gbps Virrored archive online, producing “visibility” streams at an
,’ aggregated rate of ~400 MB/s. The visibility data is
I/ Staging archive AARNet instantly captured in the online archive facility.
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At Tier 1 (Perth, 700 km south of MRO), the staging
archive ingests visibility splits from Tier 0 (through
fibre-optic WAN transfer) and handles them over to
both long-term archiving and offline processing. A
hierarchical storage management (HSM) system is
deployed, which leverages our research in data
access pattern analysis to migrate data across the
storage hiearchy. A data-intensive GPU-cluster
(Fornax) is used for offline data processing, which
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i i At Tier 2 (MIT, USA), the mirrored archive facility
Catalog| VO-Table subscribes to specific data products with Tier 1, and
continuously ingests updated data steams of
S~o relevant data types on a regular basis.
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