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SKAO Mission

“The SKAQO’s mission is to build
and operate cutting-edge radio
telescopes to transform our
understanding of the Universe,
and deliver benefits to society

through global collaboration
and innovation.”
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ENGAGE SKA Goals:

Continue to support National and International Agencies in the
Pre-Construction Phase of the SKA

Foster Science Presence and Human Capacitation, presence in
SKA Working Groups

Maximize the non-astronomy industry opportunities from SKA,
including Big Data, Energy Efficiency etc.

Foster regional research/industry connections to broader Global
linkages — establish long-term tech Demonstrators in PT

Provide an industry-led catalyst for informing national strategy
regarding Big Data, Energy and Environmental sensors

Develop SKA industry consortia develop example for future
industry consortia-building (Research - Innovation - Market)




2012. ENGAGE SKA -> develops PPP
2015 ENGAGE SKA selected for “Roteiro”

* The only Astronomy RI at the National

Roadmap

* Radiastronomy training

2017 ENGAGE SKA awarded 3.8M€ (2017-2021)

RNCA compute node -> Tier 2
Engage industry in Pre-construction
Strong DevOPS culture

 Aligned with national/regional roadmaps

2019- PT SKA White Book

 Mapping SKA Book contributions

 Science updates / Industry update

* Growing Participation
* The biggest participation in SWGs of

current PT astronomy projects.

* 2020 — SKA ratification (P
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SKA -

2019; PT - Founding Signatory Member of IGO
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SKA Regional Centres Network (SRCNet)
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Exploring the Universe with the world's largest

ENGAGE ° .°

SKAO s SRCWGs SKA -

SRCs AGILE Teams (2022-%*)

1 Olive team — Convergence HPC & Cloud

 Federation of Openstack and requiremenst with JPSRC
[ Collaboration with Coral team (SPSRC) on Cloud services
O *interrupted in late 2023.

1 Moving FWD soon (HPC@UE lead)

O PT : 1.5% SKA data; 10Pb /year (+2029)




Oblivion Supercomputer
An RNCA node @UE (2022)

Exploring the Universe with the world's largest radio telescope
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4 Design targets

Item Target

Role PTSRC production node from end of 2028 and Chair/RNCA HPC

Management HPE Performance Cluster Manager for every node (head, CPU compute, CPU+GPU, storage,
Kubernetes)

SKA live data 15 PB ODP/ADP to hold and process (16 PB pool)

HPC user data ~3 PB HDD + ~0.6 PB NVMe flash

Live backup ~5 PB usable, separate servers, continuously synchronised

Cru ~4 X OBLIVION cores, high memory (1152 GB per node, 9 GB/core indicative; 3 TB fat
subset)

CPU+GPU AMD Instinct MI300A partition next to the data, GPU-aware MPI; GPUs as accelerators for
SKA pipelines (priority) and Chair data processing / ML, not LLM training

Interconnect InfiniBand HDR200, fat-tree at 1:1 or 1:2 (two options)

Kubernetes Highly available control plane, N+2 workers, redundant ingress

Cost cap ~5 Me hardware + fabric

OBLIVION today: 3168 cores, 304 TFlops, 3 PB; 5 GB/core on the 58 Skylake nodes, 7 GB/core on the Ice
Lake nodes. VISION (16 A100 today, new advanced node incoming) remains the Chair’s large-scale AI / LLM
training facility.



12 SRC-only minimum configuration

SKAO fixes no per-node hardware size: an SRC contributes what its country pledges to SRCNet. What is fixed
is the service stack and its reliability (certification). The smallest machine that runs PTSRC alone, without the
HPC Chair workload, is shown in Figure 7.

Block Minimum Why
Head 1 HPCM admin + 1 Slurm controller/login ~ users enter mainly via CANFAR and the
Kubernetes services
Kubernetes 3 control-plane, 4 workers (N+1), 2 ingress, mandatory SRCNet services (Rucio RSE,
2 data movers, 1 perfSONAR Gatekeeper, SODA, PrepareData, CANFAR, TIAM,
monitoring) with redundancy
BeeGFS 2 metadata (buddy mirror), 1 flash, 5-6 SKA data lake and RSE PISRCUEVORADISK; grows
HDD servers, ~4-5 PB usable in steps with the pledge
Backup 1-2 servers, ~0.5-1 PB must-keep and PTSRC-only data; Rucio-managed
data is replicated at other SRCs
CPU 16 X 1152 GB + 4 x 3 TB, ~2560 cores ADP generation and user analysis; fat nodes for the
largest imaging (§5.2.1)
GPU 0, or 2 MI300A nodes (option) not required by SRCNet; GPU gridding and ML
Network HDR200 single tier (3—4 switches) or 100 ~35 endpoints, no spine layer

GbE only; management Ethernet; existing
100 GbE RCTS
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SRCNet users | WAN 100 GbE
CANFAR, SODA, IAM RCTS (FCCN) / GEANT
(https) (existing circuit)

' '

100 GbE service network: Kubernetes east—west, ingress, data movers, perfSONAR

Data movers X2

Head x2 K8s workers x4 erfSONAR %1
. K8s control x3 . RSE P
HPCM admm oted HA N+1; ingress X2 xrootd/WebDAV latency +
Slurm + login Gatekeeper, SODA Rucio/FTS bandwidth
InfiniBand HDR20o0, single tier (3—4 switches) — ~35 endpoints
Meta x2 +

CPU x=zo0 MI3oo0A x=2 HDD x5-6 Backup xi1-2
16 x 1152 GB (option) . ﬂaﬁhdd X1 ~4-5 PB ~0.5-1 PB
4 x 3 TB fat GPU gridding, ML v N{Fﬁ‘”“f /ska/* (RSE) must-keep only

e

BeeGFS (PTSRC-UEVORA-DISK)

One HPCM-built machine, ~35 nodes, 4-5 racks, ~35-50 kW; ~1.2-1.6 Me (1.4-1.9 Me with MI300A).
All SRCNet mandatory services kept with redundancy; storage grows in HDD-server steps with the pledge.
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Two identities, one plant

SKA production (PTSRC)

Chair / RNCA HPC

Identity SKAQO IAM HPC-UE / RNCA accounts

Entry Science Gateway, CANFAR, SODA, Execution Login nodes, Slurm, CANFAR/Jupyter data
APIT interface

Data Rucio RSE /ska/products, /ska/scratch, /hpc/home, /hpc/scratch, /hpc/collections
/ska/homes

CPU+GPU ska-gpu partition, priority and reserved windows ~gpu partition on the same nodes when SKA is
during ingest/ADP campaigns idle: GPU-accelerated codes and data-processing

ML. LLM / large Al training stays on VISION
CPU ska partition, pledged SRC hours hpc partition, RNCA / Chair queues
Idle policy SRCNet allows back-fill of pledged compute when idle backill partition on CPU and CPU+GPU

campaigns are idle

nodes, pre-emptible by ska / ska-gpu

I[solation is by identity, Slurm partitions/QoS and filesystem namespaces/quotas. /ska/products is

writable only by the Rucio/PrepareData service identities and the ska / ska-gpu production accounts, never by
an ordinary HPC job.



Science Gateway / SKAO [AM HPC-UE / RNCA identity
SKAQ users (PTSRC) Chair and RNCA users

l Services and data interface plane l

Kubernetes data interface — CANFAR / Jupyter /| SODA / PrepareData / visualisation
browse and process the SKA datalake and the Chair science data collection

lslurmrestd /| Execution API sch

----»| Head nodes: HN1 HPCM admin (+ HNI-5 standby) HN2/HN3 Slurm controllers (HA, sharmrestd) Login %3 |-

HPC operations plane

InfiniBand HDR=z00 fat-tree (1:1 or 1:2 on CPU leaves)

CPU compute CPU+GPU partition Kubernetes plane Storage
96 nodes, 1152 GE / 3 TB 4 nodes = 4 MI300A 3 control, 6 workers, 2 ingress BeeGFS pools A/ B / C
ska, hpc, fat, idle ska-gpu first, gpu 4 data movers, 2 monitoring (Design B: + Ceph)

A A ' | '
1 1 | . |
X X . Data plane: storage |
| | 1 1

| HPE Performance Cluster Manager (HPCM) builds the machine: node images, provisioning, add/remove nodes in everv group
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SKA Observatory Data movers Pool B | | CPU+GPU
other SRCs ~ —4| Rucio/ FTS Jska/products BeeCES afil::h . ska-gpus .-
via 100 GbE WAN integrity checks (BeeGFS HDD) PP MIZ00A !
I
1. |
mount, no copy o |
I I
| :
User write back to /ska/products [ ADP written back I
Gateway, PrepareData registered in Rudo :
SODA { provenance (REQ 10) I
I
I
1
I

Combining CPU and GPU work

1. Inside one MI3o00A node 2. Across partitions 3. Staged pipeline
24 CPU cores | CDNA 3 GPU ] CPU ranks GPU ranks Cru last GPU
| I high-mem nodes MI300A stage stage
128 GB HBEMS3, shared one MFPI job ever HDEZO00D (--het-job} Slurm dependencies / Execution AFI

Figure 2: SKA data and processing pipeline on the CPU+GPU partition, and the three ways of combining CPU
and GPU work.



It always

Moitas Grazas, Muito Obrigado, Muchas Gracias
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