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Tier-1 SaaS status update
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Highly integrated

Flexible

Easy and intuitive 

Secure

Performant

Well-documented

Tier-1 Compute

Tier-1 DataTier-1 Cloud

TIER-1 Supercomputing as a Service



2018: detailed action plan
WP0. Management. OMT

WP1. Upgrade Tier-1b
WP2. Compute requirements
WP3. GPU evaluation
WP15. Tier-1c benchmarks
WP16. Tier-1c RFP

WP4. IRODs pilot
WP5. Globus online pilot
WP7.  Data requirements

WP8. Openstack pilot
WP9. Cloud requirements

WP10. Authetication and Authorization WP11. Exploitation models WP12. VSC network

16 WorkPackages: Concrete objectives
Mixed VSC Workgroups: Promote collaboration and Share of knowledge
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2018: realizations
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2018: milestones
• Extension BrENIAC
• Preparation Tier-1c procurement
• Users surveys:

• light and detailed
• Openstack pilot
• IRODs and Globus pilots



Action plan 2019: summary

Milestones:
• Procurement Tier-1c
• Close pilot Data platform
• Cloud in pre-production
• Exploitation models for Data 

and Cloud

(1) Cloud pre-production with some limitations: no SLAs, limited services available. System will be running in old hardware and with limited storage
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Tier-1 requirements: User’s workshops

Light and Detailed surveys did not provide conclusive information
A new approach will be used to gather the User’s requirements:

Workshops for the following scientific domains:
• Computational Chemistry/Physics/Material Sciences 
• Life sciences/Medical Sciences/Hospitals/bioinformatics/Biology
• Engineering/Technology
• Social Sciences/Humanities
• Earth sciences: geology, climate, weather

• 10-15 relevant user’s selected from the VSC sites 
• Compute, Data and Cloud discussed in a full day



Workshop format
Participants will prepare upfront a short 
presentation of their workflow:
• Which input and output data do they have?
• Which are the processing steps and where and how they 

take place?
• Are there intermediate steps?
• Who need access to which data and when?

Based on 2-3 selected workflows per session will analyze the 
requirements for the 3 platforms

On each block questions as the ones in the surveys will be asked. 
Participants will write their answers in post-its and then cluster 
the requirements

Eventually a final moment to define features priorities

Proposed session agenda 
9h30 Introduction
9h45 Presentations participants

4 blocks of 1h (compute/data/cloud/integratie) 
11h15 compute
12h15 lunch/networking
12h45 data
13h45 cloud



Tier-1 SaaS: Compute component
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NX Client SSH Client

GPFS – 1,3 PiB
BW – 20 GB/s 

NFS

580 nodes 
Intel E5-2680v4 (Broadwell)
28 cores/node
128/256 GiB RAM
EDR Infiniband

408 nodes
Intel Gold 6132 (Skylake)
28 cores/node
192 GiB RAM –
EDR Infiniband

IB EDR network Eth network

988 nodes
27,664 cores
Peak: 1,46 PFlop/s (DP)
Linpack: 1 PFlop/s (DP)



December 2018
Acquisition

January 2019
Installation started

May 2019 
Close pilot started

July 2019 
Submissions deadline June, 2

BrENIAC extension
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

March 2019
Configuration and tests
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Closed pilot: first experiences



Black Hole 
Astrophysics on 
BrENIAC
Bart Ripperda

in collaboration with Rony Keppens, Thomas Hertog, 
Bert Vercnocke, Fabio Bacchini, Jannis Teunissen, 
Sasha Philippov, Jordy Davelaar, Oliver Porth, Hector 
Olivares, The EHT Collaboration

The computational resources and services used in 
this work were provided by the VSC



• Total 2D domain for black hole 
accretion disk simulation

• No clear symmetric boundary 
conditions (except axi-symmetry) 
 large box necessary

• Small scale structures need to be 
resolved as well

• Clever use of adaptive mesh 
refinement can reduce 
computing time

We want to resolve these current 
sheets close to the event horizon

This is a generic feature of plasmas

In these regions observable non-
thermal radiation is emitted 
[GRAVITY observations]



• In accretion disks and jets as observed by the Event 
Horizon Telescope magnetic flux tubes can kink and 
produce current sheets

• Current sheets are characterised by electric field 
parallel to the magnetic field 𝐸 ⋅ 𝐵 <  0 (blue)

• In ideal parts 𝐸 ⋅ 𝐵 ≥ 0 (white/red)  no extreme 
resolution needed

• Base level 128x128x64 with 3 AMR levels (up to 
512x512x256) to resolve linear and ideal physics

• 4 additional AMR levels (up to 8192x8192x4096) to 
resolve current sheets  activated by 𝐸 ⋅ 𝐵 ≠ 0

6160 cores (220 nodes) per job
2,6 days walltime per 1 job



Tier-1 SaaS: Cloud component
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TEAM WORK

Cloud workgroup.

System admim User Support System admin User Support WP Lead

Álvaro Simón Garcia
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Thomas Danckaert Stephane Gerard Alexander Vapirev Stijn De Weirdt



May 2018
Installation first testbed infrastructure

October 2018
First test users: VIB 

January 2020 
Production: Max, 30 projects

Cloud platform timeline
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

Feb 2019
10 projects using the platform
Active VMs per project

10 projects
Limited resources

Limited services 
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Exploitation models
Project based

Evaluation Committee

Prices and conditions not defined yet



Tier1-Cloud Dashboard

VSC SSO Account Portal

Authentication Compute / Network StorageOrchestration

+

An easy way to generate complex 

cloud infrastructures as user with 

YAML templates.

Compatible with AWS 

CloudFormation templates.

It is possible to upload your own 

templates use the wizard or 

download templates directly from 

an external URL.

26 Hypervisors (old Tier-1 Muk 

compute nodes).

Intel(R) Xeon(R) CPU E5-2670 0 @ 

2.60GHz.

16 Cores and 128Gb ram per 

hypervisor.

At least one public IP per project 

with port forwarding support.

Several private class C networks 

per project. 

100 Tb storage using 

Ceph as backend.

Public VM images 

maintained by the VSC 

Cloud team (Ubuntu, 

CentOS..).

Users can manage their 

own shared filesystem 

between VMs.
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Tier-1 SaaS Cloud component: demo
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VSC Cloud platform: demo
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Tier-1 SaaS: Data component
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TEAM WORK

Data workgroup

System admim System admin System admin Storage admin
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Yorick Poels Peter Verraedt Tom Van MirloKenneth Waegeman

WP Lead

Stijn De Weirdt

User Support

Kurt Lust

User Support

Ward Poelmans

System admim

Kristoff Van Buggenhout
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Tier-1 SaaS Data component: architecture

CLI

IRODs accounts

IRODS 
Endpoint

Tier-1
Scratch

Tier-2
Scratch,  Data and Home

UA UGent VUB KUL/UHasselt

Data tranfers
Between endpoints

Local
endpoint

IRODs Storage

IRODs Database

IRODs Services

Functionalities

YODA

Tier-1 Data component

Unified Namespace
Workflow automatization
Data discovery (metadata)
Federation

500TB 500TB



April 2018
Installation IRODs testbed infrastructure

June 2019
First Globus users

January 2020 
Pre-production IRODS

Max, 30 projects

Data platform timeline
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

July 2019
First IRODs users

Exploitation models
Project based

Evaluation Committee

Prices and conditions not defined yet

May 2018 
Installation Globus online testbed

Sep 2019
Globus open to users



• A data management cloud
• Enables researchers to transfer and 

share data
• Search capabilities within their own 

research data applications and 
services

• Utilizes advanced identity 
management, single sign-on, and 
authorization capabilities
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What is Globus?

globus.org
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Access

• Go to globus.org
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Access

• Go to globus.org
• Log in with your 

institution credentials



• Go to globus.org
• Log in with your 

institution credentials
• Give Globus permission to 

use your identity to access 
information and perform
actions

32

Access



vscentrum.be

Globus File Manager



vscentrum.be

Globus File Manager



vscentrum.be

Globus File Manager



Collections and Endpoints

• Within Globus user data resides in a location called Globus 
Collection



Collections and Endpoints

• Within Globus user data resides in a location called Globus 
Collection

• An Endpoint is a resource (server, cluster, storage system, laptop, 
etc…) that hosts collections



Create an Endpoint



Create an Endpoint



Create an Endpoint



Select a Globus Collection



Select a Globus Collection



Select a Globus Collection



Select a Globus Collection
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Transferring Files
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Transferring Files
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Transferring Files
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Are you interested in using it?

Contact us: 

data@vscentrum.be

Documentation: to be available soon at VSC documentation website
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