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Importance of Data

e Evolution of the Methods of Scientific Innovation
Observation and Experimentation (1000s of years in the past)
Mathamatical Models (Last few centuries)

- Newtons Laws of Motion, Keplers Laws, etc
Simulation Science (Last few decades)
Data oriented methods (State of Play!)
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33ZB in 2018

175ZB in 2025 E

Ever Growing Data Sphere!
(Source:IDC)
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A Data Driven Virtous Cycle is evolving in HPC

HPC ‘ { Data Generation ‘ Ana|ytICS

(Supercomputers)
Data Processing
(Pre/Post, Transformation,
I T Dafa Generation Visualization, etc.)
O (Instruments, Sensors, etc.)

t

Insights/Discovery/ Data Analytics ‘

New Models (Predictive Analysis,

Data Mining, etc.)
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A New HPC Perspective: Increasing Interplay between Simulation, Al, loT, Analytics

Societal challenges / user demand

Science MFF2021-2027: Single Market, Digital and Innovation(*) Industrial Users

® Energy ® Energy

® Life science Digital Europe programme Horizon Europe @ Aviation

® Weather and climate funding digital transformation Thematical clusters, ® Automotive

® Future materials beyond 2020 R&I missions ® Manufacturing
® Fundamental sciences ® Pharmaceuticals
o .. o ..

Application and use scenarios: = simulation - analytics - Al - loT

Deployment in:

Applications development: design, algorithms, methods, workflows

Technology infrastructure: architectures, hardware, software, 1/0, storage, algorithms, programming env., tools...

Upstream technologies

® New memory/storage techn.
® Nanoelectronics

® Photo-electronics

o ..




Data & Storage Considerations for the new age

Key Data/Storage Considerations for

the Core
Edge Computation v New software infrastructure
J/ Caching Infrastructure (New File Systems, Object Storage Tech)
“The Fog”
Storage Tiers ‘ ‘ ‘ Multiple Types of Storage Device Tech
Edge Location Hierarchical Storage pools -

Key Data/Storage Considerations for the Edge Different performance points

Handling Ephemeral Data Pools

Need for better  Time Critical Data Analysis

API’s to deal with different data types

Network Time Critical Learnings from Data Ability to ship computations to storage
l nfraStrUCtU re Low Latency Storage Tech . " .

Role for SSDs and Non Volatile Memories Eig Rols for Non Vaiatile Memories
(Edge to Core) (3DXPoint and Beyond)

High Density Shippable Drives

(Tjt:fh;a?‘ 't‘)aeta:':;. the bandwidth of a truck full of drives Telemetry Analytics on storage Infra.

Resiliency handling for storage failures

Al/DL workflows are changing
long held data and storage
tech. assumptions !

Quality of Service for Data Access

Handling Storage Tech. Within Compute
Nodes for Al/DL workflows

Data Core Site
( Eg: SAGE Prototype at Juelich)
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HPC+Edge+IoT - Some Hard Problems

e Tracking Data Provenance - Data Life cycle Management

— How long to Archive? ( Changing storage media)
— How to deal with changing data formats?
— How do we deal with exploding metadata?

e How do we deal with data consistency?

e Do we need new paradigms for data federation?

e How do we handle sensitive data across geographies?
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Opportunities for Collaboration

e Involving IoT community in ETP4HPC’s discussions with EuroHPC
— HPC Communities’ Ambitious goal of achieving Exascale in 2023 timeframe
— Industry User Working Group ( IUWG) initiated as part of ETP4HPC

* We will look for discussions with stakeholders in the IIoT space as well!
e More collaboration of the “data” community through ETP4HPC+BDVA+AIOTI

e FETHPC Projects focussed on storage and 1/O
— SAGE, Sage2, NEXTGenlO..etc

— May have very good touch points to European Large Scale Pilots Programmes
in the IoT Area

— New round of EuroHPC calls released - Calls due Jan ‘2020!
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