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LEGRAND — THE GLOBAL SPECIALIST IN ELECTRICAL AND DIGITAL BUILDING INFRASTRUCTURE

2017 RESULTS —
Turnover: €5,5 bn (+10%) o 10
Present in over 180 countries
>37.000 employees
Benelux:Veghel, Boxtel, Schiedam,
Weert, Diegem, Wijgmaal

An energy-efficient data centre
using the EN 50600
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Wat stuurt de Edge

o 10T ANALYTICS

Insights that empower you to understand loT markets

Global share of loT projects?!

loT Segment Details

@&
Ok,
@

Americas Europe  APAC Trend?

Smart City

Connected Industry
Connected Building

Connected Car

Smart Enerdy

Other

Connected Health

Smart Supply Chain

Smart Agriculture

N = 1,600 global, publicly
announced loT projects

Smart Retail W Americas M Europe Il APAC

A2/ AN SRR VAR ARV SR/ AL AL 4

MEA | N/A

1.Based on 1,600 publicly known enterprise loT prajects (Not including consumer loT projects e.g., Wearables, Smart Home). 2.Trend based an comparison with % of projects in the 2016 loT Analytics
Enterprise loT Projects List. A downward arrow means the relative share of all projects has declined, not the overall number of projects 3. Not including Consumer Smart Home Solutions. Source: loT
Analytics 2018 Global overview of 1,600 enterprise loT use cases (1an 2018)

Source: loT Analytics, Jan 2018

Source: IOT Analytics
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https://iot-analytics.com/wp/wp-content/uploads/2016/08/List-of-640-IoT-projects-min.png
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The 5 levels of driving automation
For on-road vehicles Human driver E Automated system

Steeringand Monitoring Fallback when Automated
acceleration/ ofdriving  automation  systemisin
deceleration environment fails control
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Vehcle (11.3m)
(100%) 10:38.
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HIGH
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FULL
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Automated driving system

Source: SAE International

Source: Youtube
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https://youtu.be/_1MHGUC_BzQ
https://youtu.be/_1MHGUC_BzQ
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1939 Vision GM 1966

2018 Level 2 Driver assistance

2021-25 Level 4 No driver

2025 Level 5 Full Autonomous

Source: Norman Bel Geddes, Futurama at the 1939 New York World's Fair
14:27-15:08
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https://youtu.be/sClZqfnWqmc?t=867
https://youtu.be/sClZqfnWqmc?t=867
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Mobileye layers:

* harvesting agents (any camera-equipped vehicle),10KB/km
* map aggregating server (cloud)

* map-consuming agents (autonomous vehicle) 777
. . . MoBILEYE’
e Data sharing i.e . Mobileye REM™ an e
ompany
“ e Waymo: Level 4
. .
L Perceptlon o Coaae W
* Behavior Prediction WAvMo
@,,,,,,, ° Pla n n e r g Automated system
\_ e : -~ We also consider the security of our wireless communication. Our vehicles do not rely on a constant
s connection to operate safely.
sy ® sy vehicle movements and the onboard 3D maps are shielded from, and inaccessible from, the vehicle’s

wireless connections and systems.
Source: Waymo
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Source: channelconnect.nl
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https://youtu.be/_1MHGUC_BzQ
https://youtu.be/iP3GzNWTxKM
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« Het netwerk

— Telco aanbieders

Vast: ADSL, Coax, Glas
Mobile: 3G, 4G

Bron: Westo

— Lokale netwerken
Glas
Fixed wireless

Bron: Engie
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] Oper;ability
Registers/SDM . Provisicening

BSF/INAF  GW AuC 1
DWES . Traffica [ ] 4G 80% blnnen

- '.'.'.?.j'.".?.'.'.'.'. ________ | . . . . . .
- WCDMAW — HSSJE. sn - OneQSDL NetAct/COM/SAM * W'J Zljn 93% blnnen

RNC Business Support

CcsD

3 uuxcar scp LIMS SMSC
SGW . MME AAA N cupx o r NS SG 2020
== | scc-As el ENUM . .. °
. . SBC(ABCF)  UssD, .

' ATCF | P-smGw IS

am, : 3 MFRC N Offiline/Online

E' . .IBCF . Charging
Re |

E—CSCF
I/S-CSCF

BGCF

" RCS, UMC

o Other IMS
Networks

POTS/

ISDN SBC (A-BGW)

ATCFIATGW SBC (I-BCF)

Voice Core MGW PSTN

Network functions today run on purpose built bare metal hardware - huge effort to
operate and maintain networks where almost every box runs on a different platform. source: Nokia




Il legrand’ FHI R
PATACENTERSOLITON=— CORD Central Office Re-architected as a Data Center

* IMT5G 2020

Capability Description 5G target Usage scenario eMBB
Peak data rate ZA;:T;:? EENEEE 20 Gbit/sleMBB
enhanced Mobile Broad -
; ; ) Band ] Gbps data rate
User experienced |Achievable data rate 1 Gbit/seMBB
data rate across coverage area
2 3D/UHD video
() Work and play in the cloud
Ci n
Smart home aras @ AR
e (O
= Voice 4-:-» Industry automation
@ =
Smart city - B Mission critical
! =y <#») applications e Automated driving

Y./ (telemedicine)

Source: Huawei, Indoor 5G network WP
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Mobile Enterprise Residential

Open Source Software Stack

Radio PON PON ROADM
Units OLTs OLTs Shared Cloud Infrastructure (Core)

Source: Open Network Foundation
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CORD Central Office Re-architected as a Data Center
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co R D Mobile Enterprise Residential
Services Services Services

Mobile Enterprise Residential
Unifying umbrella project Edge Cloud
Pulls together all the pieces from Services
all the exemplar platform tracks,

providing a unified whole.
Platform for emerging Edge Cloud
P onos [
| k,}“’

L . N
ORAN VOLTHA Stratum
———wg—
Radio PON PON ROADM
Units oLTs OLTs Shared Cloud Infrastructure (Core)

Source: Open Network Foundation
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CORD Central Office Re-architected as a Data Center

OCP-CG-OpenRack-19“
Frame Level
Specification

ADLINK]|

)Il»

OCP-CG-OpenRack-19"
Open Sled Specification

Half width

Sled Definition based on
OCCERA

Enables additional container for

sleds, components and partners for
OCCERA growth/future

Full width

Source: Open Compute Project
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.,A,ACENES.,LW,O,,S KPN presentatie Open Compute Congres Amsterdam O

‘ WHERE is KPN considering to use OCP ? @

=Central Telco DC (4):
= Starting with a few, will increase over
time
=Metro Core (161): é
= CORD based co
= Just a few racks @ each site
= Servers:

= Conftroller layer for our
programmable whitebox switches

= KPN Edge Network services

Source: KPN OCP presentatie Amsterdam 01-10-2018
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https://www.youtube.com/watch?v=oTVWSW_6jGg

Il legrand’ FHI R

DATA CENTER SOLUTIONS Le ra n d I O I
INTEGRATION OF NFC TECHNOLOGY g

FACILITATING INSTALLATION AND MAINTENANCE

ASSISTED LIVING

PROVIDING SAFETY FOR
PEOPLE WITH DIMINISHED

HOME AUTOMATION INDEPENDENCE

BEING INFORMED REMOTELY CONNECTING EXISTING HOMES
AND REMOTELY CONTROLLING
LIGHTING AND ROLLER BLINDS

PDU (POWER ; , ENERGY MANAGEMENT ==
DISTRIBUTION UNITS] [ . a e

POWERING AND MONITORIM ALABEL FORALL LEGRAND CONNECTED DEVICES
UPS [o] &3

ACTIVITY IN DATA CENTERS
T — dy O . RVEILLANCE CAMERAS
BEING INFORMED OF THE STATUS ]y As well as a development program, Eliot is also a label. From September

OF THE EMERGENCY SYSTEM, PROTECTI( elioft ;2015. Le:gdrantqf.cor::hected devices will be marked with the program logo SILY IMPLEMENTING REMOTE
AVOIDING OPERATING LOSSES s e fOF @@SY identification. RVEILLANCE AND RECEIVING

AVOIDING INC AL-TIME ALERTS
LINKED TO UNEXP D N— "

POWER CUTS
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Source: Nokia
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Two Distinct Growth Markets for next 2-3 years

Infrastructure For Enterprise IT and Telco will converge longer term

Maturity

Public Enterprise Hybrid Telco
Cloud Cloud Cloud

Transformation Convergence

Lega"y (Now) (beyond 2020)

Commeon Infra

Telco T
Functions Functions

Telco Domain

Telco Domain

[ Lo [

2002 2012 2017 Time flex

Common Telco Cloud
Infmsuuclnre
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Om 12:30 Stand 16

rM INKELS
Abrand of Blogand’

- 12.30 en 13.30 — Vragenuur op de stand:

s e | = Mark Acton zal op stand 16 een vragenuurtje houden over
de EN 50600. Niek en Mark zullen dit na afloop van hun
presentatie ook nog benadrukken.

- De bezoekers die een visitekaartje overhandigen
ontvangen na afloop per mail de nieuwe Whitepaper ‘An
energy-efficient data centre using EN 50600’

N

Qj . F_.F"T_. "w_'F?

? N r'q :

IT=T=] . '
ROOM - = = G e R N R i e e b | o B — 'h_!
INFRA s - ]




Ll legrand’

DATA CENTER SOLUTIONS

* Bedrijffsnaam:
* Adres:

 Telefoonnummer;

« E-mailadres:
e Standnummer:
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Contactgegevens

Legrand Data Center Solutions

Eisenhowerweg 12
0413311100
info@minkels.com
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