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4. industrial revolulion

(PLC), Modicon 084 based on Cyber-Physical
Systems
3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing A
g
2. industrial revolution =
follows introduction of §
electrically-powered mass
production based on the
division of labour
1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
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Sensor/Controller Types

Machine Vision / Optical ;}

Position / Presence / Proximity

%

Ambient Light
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Acceleration / Tilt
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Electric / Magnetic

Motion / Velocity / Displacement

Bdoax

Temperature

Humidity / Moisture

C

Leaks / Levels

Acoustic / Sound / Vibration

Force / Load / Torque Chemical / Gas

Strain / Pressure :

Everything that can be

will be
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Industry 4.0 Connected... @

Increasing wireless capacity connecting
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anything that can be

will be
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Hyper-fast
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) Smart Supply
%Q network
Transparency over supplier
inventories and vehicle
logistics allows for automatic
and optimized supply
decisions

loT-related

Not loT-related
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%5 Responsive
manufacturing
Individual manufacturing steps
are designed for customer
interaction so that products can
be tailor-made for customers




Industry 4.0 Opportunities

Smart
Lighting

Smart

Grid Pedestrian
Navigation
Remote Appliance

Avoidance
Smart
Homes
BLDG

Automation

Smart

Parkmg Air Quality

Control
Smart
Energy

Smart
Tags

Auto
Safety

Supply Chain
Automation

Smart
Health

Connectivity,

'Accelerometer MCU NFC GPS
Magnetometer MPU 6LoPAN BT/BTLE
Gyroscope Hybrid MCU/MPU Sub-Gig  Wi-Fi®
Pressure Network Processor ZigBee®  RFID
Altimeter Cellular

Temperature etc.

¢ Miniaturization and advances
in packaging technologies
¢ Advancss in flash

* New class of powerful, but
low-cost and low-power MCUs

* Cloud-based services

Applications

Software

Technology




Industry 4.0 Cyber Security Risks

Vehicle Hacki i
Wirelesst:\alc‘::kz caa: all?egr acar's SES Shoofing ienpiiints Devnpe Haclflng
electronic control units (ECUs) Couliaiel GF o signals can e e
sl facilitate hijacking or cause (IMDs) that control heartbeats,
; collision and damage to ships, deliver paur\klllgrs or insulin, or
systems, send false tire pressure alrerafts. drones measure vital signs to report to
signals, or start and stop the ’ doctors and nurses can be
engine remotely jammed and made to fail

Connected-Car Mandate

Industrial Hacking Smart Home Hacking National Transportation Safety
Foreign hacking groups have Smart door locks can be opened Board (NTSB) wants the
been caught infiltrating water and lock codes changed government to require that all

control systems for a U.S. remotely to break into a home new vehicles be able to wirelessly

communicate with other cars to
help prevent crashes and
increase overall safety

NETAS

municipality without any sign of forced entry




Industry 4.0 Summary

Challenges &
Opportunities
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Research & Innovation Priorities

-

Domain 1: Advanced Manufacturing Processes
Innovative processing for both new & current
materials or products

Domain 2: Adaptive and Smart Manufacturing
Systems

Innovative manufacturing equipment at compo-
nent & system level, including mechatronics,
control & monitoring systems

Domain 3: Digital Virtual & Resource Efficient
Factories

Factory design, data collection & management,
operation & planning, from real-time to long term
optimisation approaches

Domain 4: Collaborative & Mobile Enterprises
Networked factories & dynamic supply chains

Domain 5: Human-Centred Manufacturing
Enhancing the role of people in factories

Domain 6: Customer-Focused Manufacturing
Involving customers in manufacturing value chain,
from product process design to manufacturing
associated innovative services

~

<

Technologies &
Enablers

f

« Advanced Manufacturing
Processes

« Mechatronics for Advanced
Manufacturing Systems

« Information & Communication
Technologies

» Manufacturing Strategies

« Knowledge Workers
» Modelling, Simulation &

Forecasting
5
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Biz Kimiz?

. 49 yillik tecriibe, Tirkiye'nin ilk 6zel ve telekomda en biyiik

Kiiresel Teknoloji Devleriyle Ortaklik
Kilresel ArGe Merkezl * Anahtar teslim ¢éziimler ArGe Iabl . i . . .
Kurulug: 1967, %51 Northern « Kiiresel ArGe * 200+ g|0ba| mUStenye gozum Uret|y0r
Electric, %49 PTT ortak istiraki l l e 2008 den beri ArGe merkezi ve Tesviklerden yararlaniyor
+ Teknoloji transferleri ve telekom, savunma
\ ve kurumsal misteriler igin gelistirilen \ v
L3 LT goziimler ile pazarin doniistimiinde B R Zul D

énemli rol

ArGe Merkezi Unvani |

1973'te ArGe faaliyetleri
(Turkiye'nin ilk ve en blyiik Probil Netas

ozel Telekom ArGe’si) biinyesine katildi
2007 Turkiye 2008 Turkiye 2009 Yazilim 2010 Turkiye 2015 Turkiye
. . . . . azilim ihracat azilim ihracat ihtacati 2. lik azilim ihracat azilim ihracat
. 5 kez Turkiye'nin yazilim ihracat sampiyonu (yillik 30 M$ yaziim ihracati) AL ARELUTIRE - odilu™ gggg sampivonu gl sampivonu

. 800+ alaninda uzman ArGe Mihendisi
. Elektrik, Elektronik ve Bilgisayar Mihendisi
. 25% i Mastir ve Doktorall

* 25 buytk dniversite ile yakin iligkiler
= 8 ortak proje: METU, Bogazigi, ITU ve Ozyegin &
= 10 {iniversite ile 20 tez projesi ¥

.,Sabana Y —OZYEGIN— /// YEDITEPE UNIVERSITY

RS St — NIVERSITESH

* Bilimsel yayinlar
= 13 @ 2013, 3 Makale & 10 Bildiri
= 17 @ 2014, 2 Makale & 15 Bildiri C%HECHN\C“\’O%
= 33 @ 2015, 8 Makale & 25 Bildiri

oW DRy
O 4

2015 Patent 6diilii, «En iyi Cikis Yapan Firma» 3.liik
* 2015 TPE Patent Bagvuru Genel siralamada Tiirkiye 6.s1,
* Yilhik 70+ patent bagvurusu - 2016 hedef 100 yeni basvuru




NETAS Solutions towards Smart Urban Life

(LA LLLY

Goverm‘nent &
Public Entities

Governing people
in the cities

= Transformation
of courts &
penitentiaries

= Disaster &
Emergency
Mgmt Ops.
Centers, ..

= Educating
crowd for
digital age

Smart Justice

Smart Disaster
Management

Smart Education

Smart Access
Points

E-Registration

“Energy
Operators’

= Transforming
Utilities
Companies to
Operators

= Enable changing
distributor
company in real
time

Smart Automated
Meter Reading

Smart Cabinets
Smart

Distribution
Management

il

Finance

‘Bank of the
Future’
= Mobile Banking
= ATMs & Virtual
Teller Machines
= Smart Unified
Communications

Smart Life Centers,
Buildings, etc.

Managing crowds in

buildings & centers

= Solutions from
smart homes and
offices to large
public areas such
as stadiums,
shopping malls etc.

Products & Solutions

Unified
Communication
Virtualization

Cashless ATMs

Smart Stadiums

Smart Malls

Smart Access
Networks

Telco

Developing &
Building Next
Generation Smart
Networks

= Technology
developer for UC
systems

= Has own OSS
portfolio

= Strong
monitoring
products

0SS solutions for
fixed and mobile
operators

Real Time VAS
Monitoring

International

Expanding local
smart experience
to region

= Technology
transfer to other
countries

Smart Unified
Communications

Network
Optimization

NETAS



Netas Portfolio & 4G Value Chain

Radio Access

Macrocell
[:“Sma”
4 cells

ULAK eNodeB

Transmission

High
Performance
Switch &
Router

Value Chain >
L. Core Application Devices
0ss
e
NOVA

Mitel VOWiFi &  WebRTC Terminal
VOLTE Solution ] Testing
Partnership Cyber Security
AGCF RCS

Netas Portfolio

Own Product &
Services

OEM

Installation &
Maintenance
Services

NETAS




Proltect Aydem, Gediz OSOS AYdem

Sma Automated Meter Reading Systems

Hayatinizda

Aydem and Gediz — Private electricity distribution and GDZ ‘ lE)ll-\EGlf'IIIRI‘:K

retail sales companies

Netas to provide:

 Software & Hardware infrastructure of Main & DR sites to
read subscriber meters remotely (70,000+).

* Manufacturing, testing & installation of cabinets,
enclosing meters and M2M modems (30,000+).

* Installation & Integration of AMRs to floating subscribers
(8K)

Features:

* Integration to 27 Business Applications like SAP, CRM,
SCADA, Billing etc.

* Allows to connect multiple meter via one modem

* Has smart reporting system
* Allows to control lighting systems remotely
*  Monitors cabinet conditions (temperature, vandalism etc.)

NETAS




Project: Smart Stadiums & e-Ticketing

Turkish Football Federation’s Project to transform

all into smart stadiums

e 31 Stadiums now, more to come every year
* ¢.560m business

71

* Netas to provide:

Content Management
Card Personalization
Blacklist Management

—  Details access control reporting
integrated with ticketing BI

Per Stadium Central Management System Highlights

—  Stadium Backbone Network - Main & Disaster Recovery Datacenters —  Built on Microsoft Technologies
—  Security Control Room - (ref customers : hurriyet.com, passo.com.tr) : (Microsoft Dynamics, MS SQL Server,
—  Stadium System Room - Integrated CRM & Ticketing & Security Systems Sharepoint, Power Builder)
—  Surveillance Systems . Card Management — Real time communication with Access
_  Controllers and Turnstiles «  Loyalty Management Controls for access permissions.

*  FanManagement —  Real time ticket transfer via Web/SMS
— Portable Card Readers «  E-Ticketing - . ' . /

« CRM —  Priority sales integration with GSM

. Business Intelligence operator

NETAS




TN
Project : AYDES \AFAD

Disaster Management & Decision Support System

Turkish Prime Ministry Disaster and Emergency Management Presidency (AFAD)
requirement for a GIS based umbrella decision support system to monitor and manage
each phase of integrated disaster management. ST E

Netas to provide an integrated platform for:

— Early warning and forecasting Temp.
Cities

— Modeling and simulation Man.

— Situational awareness

. . Optimization Y}
— Efficient resource management Command System

— Robust decision support mechanism Center
— Central command and control structure

— Redundant, secure and seamless system infrastructure

— Integrating with corresponding institutions and organizations

* Developed software integrated with c.30 different e-government services

NETAS




Netas 5G Projects
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10T/M2M Services

!ﬂ & [ﬂ Content/DNS Caching

ideo Analysis

'. '. “ Mobile-Security

Edge Cloud
MEC Serve

QoS/QoE Optimization

~>

«~ Openflow

? INTERNET

M2M/IOT ,
CDN

M2M/IOT Gateway

Mobile Edge Computing

Virtualized SDMN EPC

¢ Hyperconnectivity beyond distinct systems

® Enables common M2M services
¢ Value added services across ecosystems

¢ Edge platform for mobile data processing
¢ QoS and QoE optimization
¢ Network slicing

¢ Virtualized EPC functions
¢ Decomposed control and user planes
* GTP Open Flow for user plane control

Technology center with E2E 4G solutions laboratory
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