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Horizon 2020 - Work Programme 2018-2020

“The Internet of Things and the

convergence of HPC, Big Data and “.....resulting in an increased prevalence

Cloud computing technologies”* of data value chains and related
technologies (HPC/BD/Cloud/IoT).” *

‘ oo coordinated action with all related areas

(e.g. analytics, software engineering, HPC,
Cloud technologies, I0oT) is necessary.”*

* From H2020 ICT 11 and ICT 12 topics
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4 Contributing to the Digital Single Market Strategy Implementation

Building a European
Data Economy

Digitising European
Industry

BIG DATA
VALUE
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Developing a
European
Data Infrastructure

Digital Skills
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BDVA - Big Data Value Association
http://bdva.eu




TF1: Programme

TF2: Impact

TF3: Community

HPC — Big Data

loT— Big Data
Cyber Security — Big Data

TF4: Communication
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BDVA Task Forces

PJ'i:C& 2 TF6: TF7:
y Technical Application

TF7-SG1: Emerging
Application Areas

Societal
TF6-SG1: Data
Management

TF6 SG2: Data
Processmg

TF7-SG2: Telecom

Architectures TF7-SG3: Healthcare

. TF7-SG4: Media
Policy &

TF6-SG3: Data
Analytics
m

TF6-SG4: Data Protection - .
B and Pseudonymisation  {="Mll observation & geospatial

Societal TF7-SG5: Earth

Mechanisms

TF7-SG6: Smart

TF6-SG5: Advanced Manufacturing Industry

Visualisation and User —
Experlence TF7-SG7: Mobility and

Logistics

TF7-SG8: Smart Cities

TF6-SG6:
Standardisation

TF8:
Business

TF8-SG1:
Data
entrepreneurs
(SMEs and
startups)

TF8-SG2:
Transforming
traditional
business
(Large
Enterprise)

TF8-SG3:
Observatory
on Data
Business
Models

TF9:

Skills and
Education

TF9.SG1: Skill
requirements
from European
industries

TF9SG2:
Analysis of
current
curricula
related to data
science

TF9.SG3:
Liaison with
existing
educational
projects
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TF3.SG3: Big Data - HPC collaboration
http://bdva.eu/?g=task-force-3
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BDVA participation
in ETP4HPC’s
Steering Board
Meeting in
Barcelona (22-23
September 2016),
~25 attendees

BDV-PPP —
Technical
Committee:
ETP4AHPC
representative
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HPC-BD Collaboration - Timeline

ETP4AHPC
participation in
BDVA’s mini
Summit in
Valencia (29
Nov-1 Dec 2016), present,
~300 attendees Brussels

BDVA attended
European Extreme
Data & Computing

Initiative) 2"d
workshop in
Bologna

«©0—0-0—0—0—0-0

BDVA attended
European Extreme
Data & Computing

Initiative) 1
workshop in
Barcelona (20-21
September 2016) -
~50 attendees

ETPAHPC SRA

BDVA attended

HPC

Kick-off - European HPC attend
meeting 20 Summit in EBDVF &
March 2017, Barcelona 15-19 workshops

Munich — May 2017; (x2),
presentation presenting and Versailles
by BDVA contributing to
workshops/round
tables
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HPC-BD Collaboration, Bologna Workshop, July 2017

Collaboration between Big Data and HPC Technology
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EUROPEAN
TECHNOLDGY
PLATFORM
FOR HIGH
PERFORMANGE
GCOMPUTING

Common
understanding
of technical
challenges for

joint future
research
priorities

EXDCI & BDVA group photo
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HPC-BD Collaboration- EBDVF Workshops x 2, Nov 2017

November 2017
EUROPEAN Sun Mon Tue Wed Thu

BIGDATA
VALU E FORUM

2017.NOV 21-23 VERSAILLES
TRUSTED Al IN SMART INDUSTRY

Monday - 6 hour (pre)workshop Thursday, 90min Workshop

Use cases — review in detail - Results of Mon
Upcoming calls for potential - Areas of research commonality: Vision

collaboration e.g. ICT call 11 (17) HPC for future by BDVA, HPC, HIPEAC,
enabled extreme data analytics AIOTI, BDEC
Preparation for Thursday workshop
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HPC-BD Collaboration, Versailles Workshop 1, Nov 2017

~EUROPEAN

VALUE.-....
2017.NOV 21-23 VERSAILLES
- _TRUSTED Al IN SMART INDUSTRY

Structured description of use cases
=> common understanding
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HPC-BD Collaboration, Versailles Workshop 2, Nov 2017
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Big Data — HPC subgroup technical roadmap
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From BDEC report: HPC and Big Data stacks side by side

APPLICATION Mahout, R and Applications Applications and Community Codes
LEVEL
. five  Pig  Sqoop Flume FORTRAN, C, C++ and IDEs
=
-3
1]
B Map-Reduce Storm Domain-specific Libraries i
MIDDLEWARE & =N = = )
Q =
MANAGEMENT = 8 Hbase BigTable 3 MPI/OpenMP el Fepomance & 5
=N = (key-value store) +Acgelerator i ries e
3 B Tools (e.g., PAPI)
s =
e 2 - Lustre (Parallel Batch Scheduler , SYSteT
; HODFS {Hadoop File System) File System) (e.g., SLURM] Mql%r:rsnng
(=
>
3 , . . :
L Virtual Machines and Cloud Services Containers
Containers (Kubernetes, Docker, etc.) (Singularity, Shifter, etc.)
SYSTEM
SOFTWARE
LINUX OS VARIANT LINUX OS5 VARIANT
Ethernet Local Node  Commodity X86 Infiniband + SAN +Local  X86 Racks + In-situ
gL STER Switches Storage Racks Ethernet Node GPUsor — Pprocessing
HARDWARE Swtiches Storage  Accelerators

DATA ANALYTICS ECOSYSTEM COMPUTATIONAL SCIENCE ECOSYSTEM

Reed et al, COMMUNICATIONS OF THE ACM | JULY 2015 | VOL. 58 | NO. 7



Applications

Middleware
& Mgmt.

System
SW

Hardware
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ETP4HPCs extension to HPC, Big Data and Deep Learning

This is the structural foundation of the technical roadmap work ahead

Can be part of

r

HPC Big Data

Compiled in-house, commercial & OSS applications Workflows combining many application elements

compnea —

IDEs & Frameworks [—— Scripting & WF languages
(PETSC, ...) 1guag (R, Python, Java, Scala, ...)
Conventional compiled Scripting Distributed coordination Traditional ML

languages (C, C++, FORTRAN) (Python, ...) (Zookeeper, ...) (Mahout)
Domain-specific libraries HOlBRTES Pro;:ez‘sji#c RIS [T

P (HDFS, ...) ,,rosessing | (Storm, ...)
BES Numerical Performance Cloud service Storage systems
(Lustre etc.) libraries & debugging I/F (DFS, Key/value, ...)
OpenMP, Accelerator .
MPI threading APls Orchestration and RMS
Cluster )
management Ba{g‘tjgﬁdugng VMM and container management |
(OpenHPC)
User-space . Virtualization: hypervisor or containers
fabric Containers (Dockers, Kubernetes, ...)
access
Linux OS Variant Linux OS Variant (some Windows) |
\ 4
Infiniband & Storage & /0 GP* CPU nodes, Ethernet Local GP* CPU hyper-
OPA fabrics nodes, NAS GPUs, FPGAs fabrics storage convergent nodes

.

* GP: general purpose  Red boxes: data components

Deep Learning
Defined and instantiated/trained neural networks

Scripting languages
(Python, ...)

Load distribution layer

Orchestration and RMS

Cloud service Storage systems
IIF (DFS, Key/value, ...)

Inference engines
(low precision)

Neural network frameworks
(Caffe, Torch, Theano, ... )

Numerical librari
Ui [T Accelerator APIs

(dense LA)
VMM and container management ,
Direct
accelerator
2 A A A . use
Virtualization: hypervisor or containers
(Dockers, Kubernetes, ...)
Linux OS Variant (Windows?)
\ 4
Local ot GP*CPU +
Ethernett oca’ storage or GPU/FPGA,
NAS/SAN TPU

* need for faster fabrics for training scale-out
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Enabling new forms of transforming
[Data] > [Information] > [Action] > [Value]

loT / CPS / Edge /...

PPy
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suesie™ BD Analytics @Edge
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Expanded Services
@HPC

ﬂ & AN Storage &
Curation
K @Cloud

BD Analytics @Cloud
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Spectrum of
high-impact use
cases
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BDVA-HPC subgroup

BDV cccion

0 Lead: Jim Kenneally (Intel)
= jim.kenneally@intel.com

0 Co-lead: Maria S. Pérez-Hernandez (UPM)
= mperez@fi.upm.es

0 Roberto Martinez (UPM)
= roberto.martinez@upm.es




