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. Introduction

industrial revolution has started.
sical, digital world & the Internet.
ical systems to smart systems

: my, collabore ), factory of the future.
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Fig.1.1 Collaboration of man & robot AUDI, Ingolstadt, Germany

Workshop IM&CTCPA 2018



| .1 ‘rjja ou rth industrial
revolution

Fig.1.2 Google car, USA
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1.2. Al

us opportunities in transport and

banization?
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2.1"Amazing Al

. 2.1 The next Rembrandt
1ft, Microsoft, ING, Mauritshuis

Cloud platform: Microsoft Azure VM
Parallelism (up to 1000 servers).
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2.1 The next Rembrandt
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mazing Al

2.1 The next Rembrandt

hE S
The Future of Goé
S
t GO game champions = i -
| oo joser.
vs G. Kasparov (1997).y. s 5
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for sciences

le penguin via Al (751,527 pairs)

Fig. 2.3 Penguin

nests in Danger
- ”""“"' Island, Antartica
i e February 2018
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for sciences

anet 9 via Data Mining, Al, HPC.

lons through a machine-
ng system trained to catch and reject
icts: satellite trails, hot pixels, cosmic rays.

?percomputer,
C40 rank 8 of Top500
ops, Xeon Phi.

Fig. 2.4 Looking for Planet 9
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sence is the future ...
 opportunities but also

tare to predict.»

students
ptembre 2017

WEAVILL SHARE | HISINUW-HUVY
WITH ENTIRE WORLD
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2.3 Opinions

need to invest a lot in

nfrastructures, a domain where it
d with China and USA.

28 Février 2018 -2 .
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Data & Algorithms

Data
eproduces human / animal

algorithms - distributed computing.
lonies, swarms, flocks, fish school;

- Huge Computat1ons - parallelism; GPUs.
Training ANN.
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2.5. Where?

laturization, data mining, security issues.

- In a supercomputer.
solving difficult combinatorial optimization
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Vv.computing platforms
and Al

arallelism of
o Units (GPU)

Fig. 2.6 NVIDIA
Jetson TX2
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GPU architecture

ds of cards:
and Quadro products;

1 TX2.
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R

25.1.1. GPU architecture
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Figure 2.7 NVIDIA Kepler GK110 architecture
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U architecture

processor architecture

Dispatch Dispatch Dispatch Dispatch Dispatch Dispatch Dispatch Dispatch
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Figure 2.8. SM architecture (modified)
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|.1. GPU architecture

verful accelerators featuring
mputing cores;

wic ilable;

are relativelv

b devices;
re compact devices;
elerators require less
han CPU.

Figure 2.9 Jetson TX1
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2.5.1.2. GPU synthesis

°Us are massively parallel computing
accelerators.

Thousands of CUDA cores.
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Figure 2.10 Several types of parallelism in Kepler GPUs.
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.1.2. GPU synthesis

s are not data dependent (no
then the same instruction is
same warp of a given

n kernel will execute
nt instructions.

Workshop IM&CTCPA 2018 23



5. Best Practice

occupancy (provide enough

a diverge't : s in the same warp;
ata transfers between CPU and GPU;
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1.3. Best Practice

e results in registers instead of

hared memy ;
a thread block.

ize data locality on the GPU (in order to
ke benefit of high memory bandwidth.

data frequently used
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‘supercomputers

outer: NVIDIA DGX-1

CPU1 g CPUO

X4 PCle SSD

Quanta CLOUD TECHNOLOGY

Fig. 2.10 NVIDIA DGX-1 supercomputer
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LOTputcrs

NVIDIA DGX-1

WORLD’S FIRST
DEEP LEARNING SUPERCOMPUTER

170TF | “250 servers in-a-box™ | nividia.com/ dgxl

$129,000




.o Other devices
ights Landing;
vector processing units.

gurable logical network.

Workshop IM&CTCPA 2018

28



3. Our contributions

e distributed smart conveyors.

5 for planning

d metaheuristics for manufacturing

many neural networks in parallel on GPUs.

A
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Jistributed

Air-Flow Presst

3.1 Smart Surface

part differentiation.

Fig. 3.1 Smart Surface
Workshop IM&CTCPA 2018

Surface conveyor in manufacturing industry.

106 ROBO 0009, 2007 — 2010.
TO-ST, LAAS, LIMMS.

.-"fAI; 4
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i
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3.2 Smart Blocks

RPushicapability.

Fig. 3.2 distributed algorithm for reconfiguring distributed smart conveyors
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5:5 Scheduling and Parallel
Vietaheuristics

lems (very ditficult)
mamic Flexible Flow Shop

Parallel Genetic Agorithm; K40 GPU.
tions previously unknown, improves solution

nd N o T

Flexible Job Shop

—

reduce computing =~ - Y&

1 R
R, . il L
& 1 . r."' " =
- e e e ¢
LY - = .-a._' - b _ . Jar -, = :.".
t. = B} - e - F Wt e i L | -
tuame = J= > { e Al T
& A I.' R - : g - 5 =3
| -y R F. .
1 = f ol — r
o - ® [l %
-. nt . : = - : ~
: A -__- o -
il ‘ -1 e -~ y A

Fig. 3.3 Production line in car manufacturing
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ilng and GPUs

Fig. 3.4 Forecasting product demand

in brewer
y Workshop IM&CTCPA 2018 33



.5 Parallel algorithms for
planning

st first search algorithms
Grid computing
PU computing

pplication to airport tasks on planes, satellites
sk planning, oil industry,...

Fig. 3.5 Planning actions on blocks so as

to obtain a given pattern and ordering
Of blocks
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5060 Intelligent Flying Machines

NonMonotonic
Reasoning for
Uncertain
Situations

UAV testbed at Luminy,
Al is driving UAV Intelligence [} BR%1LeIaiE8 & o8 BR-3a0T6 (131

Pre-
proce [Es
ssing [naa

Set of Calculation of
facts extensions
(W]
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cular, design of prallel or distributed
rithms is a hot topic.

Workshop IM&CTCPA 2018
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