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The Human Brain Project

AResearch Communities: The Human Brain Project
Goals of the Human Brain ProjedtBP)
- Enableresearch aiming for understanding of the humamain

- Transfemeuroscience knowledge for development of future
technologies

AFETFlagship project funded bfC

- Future& Emerging Technologies projects-{fonded by
EuropeanCommission

- Sciencdlriven, seeded from FET, extending beyd@d
- Ambitious unifying goallarge-scale

ACurrentHBPstatus

- 114 participants in Specific Grant AgreemeniSI5AL)

- SGATuns from 201€18 with an overall budget of about
€ MMAa
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High Performance Analytics & Computing Platform
el 2 As part of the HBP, we build and
N operate a supercomputing, data and

visualization infrastructure that

enables scientists to

- Run largescale, data intensive, interactive
brain simulations up to the size of a full
human brain

- Manage the large amounts of data used
and produced in the Human Brain Project

- Manage complex workflows comprising
concurrent simulation, data analysis and
visualization workloads
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The role of FENIX

ADeliver amulti-purposeinfrastructure offering scalable
compute and data services In a federated manner

ASupport new communities
- Neuroscience (remains a main driver to steer the design of the infrastructure)

- Materialsscience

- Genomics

- Physical science experiments

- Others communities with similaequirements

ASupported by national funds and EC through the ICEI Project
(Interactive Computing HEnfrastructure)
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Rationale behind FENIX

AVariety of data sources

- Distributeddata sources
- Heterogeneougharacteristics

AHPC systems as source and sink of data

- Scalablanodel simulations creating data
- Dataprocessing using advanced data analytics methods

AAim for data curation, comparative datanalysis andor
building-up knowledge graphs

Need for infrastructure to facilitate data sharing and high-performance
data processing.
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Overview of the Fenix Infrastructure

\ " | HBP Joint Platform

BSC Services |+ ; :
Federated [ 9| [ combornay | 1 .
CINECA Infrastructure i :-
- Services i NRP BP10) ' HBP U
Services « AAI : e : ser
* File Catalogue E i
JUELICH i _| & Location - E .
Services Services : :
» User and ; ,
, Resource Mgmt : 5 Specialist User
CEA Services |+ Services : ,
« Data Transfer :' |
_ Services . | Generic Community |
CSCS Services = 1 . " Platform - >
\ / : Generic Community User
ICE| Infrastructure Services 5 Platform Services 5 User Communities
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FENIX Services

o . i Interactive computing,
33€CIfIC SerV|CetargetS data analysis &
) ' . Dynamic visualization
- Interactive Computing Services . .. High speed
- Scalable Computing Services management _ interconnect
2 Scalable computing, (IB, OPA
- Federated Dat&ervices m data analysis and Sl
8 nddItIOna”y visualization proprietary)
- laaSenvironments (SWilefined Compute,
Storage andNetwork) Memory & Active
- ContainerServices, DB services, Siteal Soreae e Storage class
AAl Data flow —— — network
- Scalableand Interactive Compute, management fciiicEioges (I8, GigE, FC)
Visualisation, Dense memory and Storage = —
tiers i I
- Active and ArchivatlassStorage Archival storage

—— e
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Key challenges

ACommon AAI infrastructure

- Federateduser identities
- Singlesignon

AFederation of storage resources
- Scalabless. federated access

Alntegration of interactive computing resources
- Newtype of resource

AManagement of resource allocation
- Differentresource classes
- Delegationof resource allocation to research communities
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Key architectural concepts

Caniro Nacional de Supercomputacion
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Interactive Computing Services

Alnteractivity

- capabilityof a system to support distributecomputing workloadsvhile permitting
A Monitoring of applications
A Onthe-fly interruption by the user

AArchitectural requirements
- Interactiveaccess
- Tightintegration with scalable compute resources

- Fast access to dattmprove data movement across multiple storaggers (NVRAM,
NVMe Apache Pass, 3DXPoint, SSD, Disks, Tapes, etc.)

ASupportfor interactive user frameworks

- Jupyternotebook
- R
- Matlab/Octave
é:}{% DI4R- Brussels 30 Nov. C( Barcelona CINECA ?000 csc ’ JU LICH -
s“ﬁf;:om ﬂﬂﬂﬂﬂ NN centro Svi izzero di Calcolo Sc ientifico Co-funded by
K . 1 Dec. 2017 oo ackrel o Siparompuiscin & s jora Suporcomput Conte J o eecHumaszeTauN I Umoz




DataStore Types

AArchival Data Repository
- Datastore optimized for capacity, reliability and availability

- Usedfor storing large data products permanenthat cannotbe easily
regenerated

AActive Data Repository

- Datarepository localized close to computatior@l visualizationmesources
- Usedfor storing temporary slave replica of lardata objects

AUpload buffers

- Usedfor keeping temporary copy of large, not edsyreproducedata
products, before these are moved &m ArchivaData Repository
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Architectural Concepts: HPC \Sloud
AState-of-the-art: HPC

- Highlyscalableparallel file systems
A Scaleto O(10 Xlients
A Optimisedfor parallel read/write streams
- Interface(3: POSIX
A Wellestablished interface
A Wealthof middleware relying on this interface

AState-of-the-art: Cloud

- Solutiondfor widely distributed storage resources
A Optimisedfor flexibility
- Variousinterfaces: Amazon S3, OpenStack Swift
A Typicallyweb-based stateless interfaces
- Advantagexzompared toPOSIX
A Suitablefor distributed environments (e.g. support for federatdis)

A Simple clients
A Richmechanisms for access control
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Storage Architecture

AC O n Ce pt Scalable
- Federatearchivaldata repositoriewith compute
Cloud interfaces
- Nonfederatedactivedata repositories repostory
with POSIX interfacaccessiblédrom HPC et .
nodes Data mover computing
rchivaldata <«
AEnvisaged implementation: -
Mandate sametechnology atall service
S I te S Federated data
- Current candidate: OpenSta8WIFT
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Selected Use Cases

AGUI based interaction with extremecale
network models

- Varioussimulators supporting differennodels
- Needfor interactive visualisation afetwork

generationand simulation
AEnrichment of the human brain atlawith
gualitative and guantitative datasets
- Spatialand semantic registration afiverse
datasetsto the human brain atlas
AValidation of neuromorphic results

- Analysiof the similaritiesand difference®f
resultsobtained throughsimulation on HP@nd
from neuromorphic systems
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