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Turkey’s #1
System Integrator

2016 Top 500 ICT
Companies Survey —

“Systems Integrator Of
The Year”

=

Netas at a
glance

Solid R&D

experience in IT
sector

$500M software
exports within
last 10 years

i

International markets
constitute 20% of our
total sales revenue

Sales revenue

Increased 10 times In
the last 10 years
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Netas History

e 44 years R&D experience, first and largest private telecom R&D in Turkey
* Develops ICT software solutions for more than 200 global operators

and execute multi-year, multi-
product complex ICT projects

i NGRTEL R&D Center Status Own Product
] ; Granted by Turkish Focus - 4G LTE &
i " i First private Telecom R&D Became Nortel’s Government Cyber Security
o 'E i center in Turkey to date global R&D

L3 W center

i e = New strategic plan to develop

i i

1 1

i i

1 1

i i

: 1 1 1 1

1 1 1 1 1

| i o] 1> ) 1 o 0 Y Wl > 5 o
I 19 497 2° VM TN N SR (VI S (U e
i Vo ! : H H

i = (%] o i IPO OEP Turkey Tech BV i :

! & 21 Founded as the first Nortel (23% of the shares listed =L/ L o . Acquisition of 10%!

E 2 Z | venture outside Canada to on Istanbul Stock acquires Nortel Acquisition of Probil e fin [, &

| g 2 | address opportunities in the Exchange) shares (and BDH), local OSS software

[s1 ! EMEA region a local enterprise VAR development

H 1

i H ‘ .

i ! —— .o . company

B =R i Probil BDH+

I _: W Ptt ISTANBUL Kru“

EXCHANGE

e Turkey’s software export champion

2015 Turkey
SW Export
Champion

Me MENETAS [

2012 Turkey
SW Export first
runner-up

2013 Turkey
SW Export first
runner-up

2010 Turkey
SW Export
Champion

2011 Turkey
SW Export first
runner-up

2008 Turkey
SW Export
Champion

2007 Turkey SW
Export Champion




Strong R&D

Technology Know-how 5
)

Commercial and Academic R&D

Technology Know-how

National and International Partnerships

Output
Cyber Security Vice Chairman of the Board of Celtic Plus
A 220 Internet of Things European Union Networld 2020 Board Member
patent Multimedia ETSI membership / oneM2M studies
applications
in the last 4.5 G and 5G 5GIA Membership
3 years Defense Communication
Solutions 25 Application to H2020-Celtic Plus-ITEA
Applications Over 200 collaborations with 16 Different

software exports
in the last
10 years

AN

Competent Workforce

800+ e

Average
R&D
engineers 33

AN

European Countries (164 institutions - 39
universities)

4.5G Base Station-Rel 12/13 "ULAK"

Consortium
NETAS N




Definition of Internet of Things - IOT

« An 10T Solution that collects data from physical objects analyzes that data
and takes action to accomplish a business goal

« “lIOT uses information and communication
technologies (ICTs) to improve guality of
life, efficiency of urban operation and
services, and competitiveness, while
ensuring that it meets the needs of
present and future generations with
respect to economic, social,
environmental as well as

SCmmunicals cultural aspects”

A. Al-Fugaha, M. Guizani, M. Mohammadi, M. Aledhari and M. Ayyash, "Internet of Things: A Survey on Enabling Technologies, Protocols, and Applications," in
IEEE Communications Surveys & Tutorials, vol. 17, no. 4, pp. 2347-2376, Fourthquarter 2015.




|OT - Overall Pictures
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A. Al-Fugaha, M. Guizani, M. Mohammadi, M. Aledhari and M. Ayyash, "Internet of Things: A Survey on
Enabling Technologies, Protocols, and Applications," in IEEE Communications Surveys & Tutorials, vol. 17, no.

Improves Performance

Reduce Costs

Creates Innovative Services
Generates New Revenue

Streams
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Main Components of IOT
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[ loT “things” H

*[ Hardwar

e

[ Infrastructure —

[ Gateways :—

[ Ancillary (e.g. mobiles) H

[ Wireless modules

[ loT platforms ﬁ

[ Embedded software

[ Analytics

—[ Software]

[ Management & security

Services ]—

7
W

Consulting ]

-
L

Implementation J

-
L9

Cloud, Saas$ |

BPO

i
8

Telecommunications ]

”~

b

Specialist services
e.g. data science, testing

|

NETAS N




Breaking Down an IOT Solution

Edge Platform Enterprise
* Devices and Appliances - Data Ingestion * Business Applications
» Sensors & Actuators - Data Analytics  Business Processes
* Gateways/Aggregation . Policy & Orchestration - Edge Devices

* Device and Platform Mgmt.

NETAS N




Breaking Down |OT: Edge Devices

Environment Sensors Appliances/Things  Aggregation/Gateways

B,

T 1 T 1

&

* Analog Digital + Basic analytics * Optional

* Real time Embedded OS * Event-driven or * Moderate analytics

interval polling

Near real time * Event-driven or

« Proprietary protocol * Larger message interval polling
over serial bus * Proprietary protocol * Largest message
over 802.X * HTTP or MQTT over
Ethernet

Gartner.




Breaking Down |OT: Platform
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Gartner.
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Future of the IOT

loT Edge loT Platform Enterprise

* Commoditization of sensors * Volatile, rapidly evolving market * Automation drives security

* |Innovation of “things” * Point solutions first, then general * Additional security and

+ Protocol and data consolidation purpose management vendors

« New attack surface * Hyperscale cloud providers have * New loT architect [skills
advantage

Data flow is new intellectual property

NETAS N




The Sensing As A Service Model

Sensors and Sensor Publishers Extended Service | Sensor Data
Sensor Owners Providers Consumers

[Source: “Sensing as a Service Model for Smart Cities Supported by Internet of Things”, Charith Perera et. al., Transactions on Emerging Telecommunications

o oy NETAS N




|OT - Potential Impact by 2025

Potential Economic Impact of
Sized IoT Applications

Resource Retail
Extraction 1% .
4% _ Agriculture Vehicles
Security 20/,

4%
4%

Urban
Infrastructure
4%

J. Manyika et al., Disruptive Technologies: Advances that Will Transform Life, Business,
and the Global Economy. San Francisco, CA, USA: McKinsey Global Instit., 2013.

Potential economic
impact of sized

Sized applications in 2025 Estimated scope Estimated potential Potential productivity or
applications 3 trllion, annually in 2025 reach in 2025 value gains in 2025
* 5155 trilion costof  *  TO-80% mabile * 10~20% cost reduction in
treating chronic penefration in patients chronic disease
dizeasss who account for bulk of treatment through
= 5400 billion cost of heakh-care spending remate health monitoring
counterfeit drugs, * Counterfeit drug tracking = 80-100% reduction in
40% addressable — Developed world: drug counterfeiting
Health care with Sensars Eﬂ—EID%. # [0.5-1.0 hour time saved
= 50 million nurses fior — Developing word: per day by nurses
inpatient monitoring 20-50%
—Developedworld:  *  Inpatient monitoring
330 per hour — Developed world:
Manutac- — Developing: 75-100%
wnng $15 per hour — Developing: 0-50%
o BT trillion in giobal = B0-100% of all s 25-50% savingin
manufacturing manufacturing operating costs,
Electricity operating costs including maintenancs
and imput efficiencies
* 27,000-31,000 TWh = 25-50% of consumers = 2-49% reduction in
Urban global electricity could adopt energy demand peaks in the grid
infra- 0.1- consumpdicn management * Reduction of total load
structure 0.3 * 5200 bilfion spending * 25-50% of grid on grid
on transmission lines  monitored through * (Operating/maintenance
* 300 billion consurmer  sensors savings; shorter outage
. 01— minutes outage * 50-100% of consumer time through automated
Security 0.2 meters automated meters
o 200-300 hours * 40-70% of working wrban *  10-20% reduction in
1 COommuting time per population lving in cties average travel ims
Resoums Die ¢ urban worker with smart infrastructure through traffic and
exiraction 0.2 pET year = 50-70% of large urban congestion control
# 5200 billion spent on regions adopting smart  *  10-20% reduction in
urban water wiater infrastructurs and water consumption and
# 5375 billion cost of waste handling leaks with smart meters
) waste handling and demand control
Agriculture 01 * 10-20% reduction in cost
of waste handling
1 $8 trillion cost of * Adoption of advanced * 4-5% crime reduction
) 0.oe- il crime sursgillance by countries throwgh improwved
Retail oo sccounting for S0-T0% of  surveillance
alobal GOP




More Connected Devices Than People

World
Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
Connected
Devices 500 Million 12.5 Billion 25 Billion 50 Billion
Connected 0.08 1.84 3.47 6.58
Devices l , , , .
Per Person ' ' | | :

2003 2010 2015 2020

[Source: Cisco IBSG, April 2011]




5G for IOT
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World Class Standards

L GLOBAL INITIATIVE

increasing wireless capacity connecting

Hyper-speed

o Hyper-
transmission

connectivity

UHD-TV,

\ Stadium &
Hologram =

hopping mall

Hyper-cost
effectiveness "-
Hyper-efficient
energy utilization

Hyper-fast
response

reliability

Hyper-accurate
positioning

connecting saving 90% energy perceiving zero downtime N E TAS

1,000 times 7 billion people 7 trillion “things”




enerate USD 69Billion by reducing meter-reading costs and increasing the
accuracy of readings for citizens and mumc1pal i

“FSArETY | [

& .
SECURITY || “NERGY |

| &8

'::~‘l“u
- Froee— —
Poised to generate $1 00Billion by lowering operating

costs by reducing energy consumption through the integration
of HVAC and other systems.

[Source: http://www.telecomreselier.com/2014/01/11/cisco-study-says-ioe-can-create-savings/]

create USD 41Billion vy providing visibility into the availability of
parking spaces across the city.

Smart Parking

Residents can identify and reserve the closest available space, traffic wardens
can identify non-compliant usage, and municipalities can introduce demand-
based pricing.

[Source: http://www.telecomreseller.com/2014/01/11/cisco-study-says-ioe-can-create-savings/]

Could generate USD 3gB|"|0n by connecting the household water meter over an IP
network to provide remote information on use and status

L 8 S | RN




Examples

Efficient Waste Management in Smart Cities

Smart Home Scenario — Interactions in Sensing-as-a-
Service Model

Supported by the Sensing-as-a-Service

Cloud platform that supports
sensing as a service

Infrastructure with access to

energy sources and long range
data communication

ecycling
Plant

Mgnufacturing
~ Plant
~

e
A as
S W

-

- Health and Safety
Authorities

Garbage Cans Garbage Cans Garbage Trucks (as data collectors)

(with low cost passive sensors) (with active sensors)

[Source: “Sensing as a Service Model for Smart Cities Supported by Internet of Things”, Charith Perera et. al., Transactions on Emerging Telecommunications
Technology, 2014]

IOT Application Scenario - Shopping

(2) When shopping in the market, the goods
will introduce themselves.

(1) When entering the doors, scanners will
identify the tags on her clothing.

(4) When paying for the goods, the microchip
of the credit card will communicate with
checkout reader.

(8) When moving the goods, the reader will tell
the staff to put a new one.

Hiustration by Lisa Knouse Braiman for Forbes

- Cloud platform that supports

RDIF tagged RDIF tagged A I
Ice Cream Cheese Packet > J sensing as a service
G_ - s
. - o -

Ice Cream
Manufacturer

Wireless Access Point
at Mike's house

Door Sensor Reader
RFID Reader
Temperature Sensor

= = = Sensor Data Flow
~~~~~~~~ Permission and Access Control Flow

[Source: “Sensing as a Service Model for Smart Cities Supported by Internet of Things”, Charith Perera et. al., Transactions on Emerging Telecommunications
Technology, 2014]

Efficient and Effective Collaborative Research
Supported by Sensing-as-a-Service Model

Microbiclogists Agriculturists,

Academic

Agricutural  ACademic

Bio
Sclentists Scientists Institutions |

~ - Gloud platform that supports
{ sensing as a service

Sensor data collected through verity of
different and complex sensors and tools

| Blimp.

25
@A
ﬁi' ‘-Tf'
Cropatron @D

The sensing-as-a-service model allows researchers
to share resources across borders and understand
phenomenon which are not available in their own
countries.




IOT Risks With Examples

. . e’
. Vehicle Hacking ' GPS Spoofing Healthcare Devi.ce Haclfing
Wireless hacks can alter a car’s C rfeit GPS sianal Implantable Medical Devices
electronic control units (ECUs) oqqte e't-- > SIgleLs Lo IMDs) that trol heartbeat
S e S facilitate hijacking or cause (IMDs) that control heartbeats,
and sensors to afiect brake collision and damage to ships, deliver palpklllgrs or insulin, or
systems, send false tire pressure alreradfte. 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

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
municipality without any sign of forced entry communicate with other cars to

help prevent crashes and
increase overall safety

NETAS




Selected IOT Technologies

ﬂ loT security tools

loT analytics & data science

"
@ Event stream processing loT device management h’::‘i
(@) °®,
LPWANSs Low power short range networks 0. .‘.o
-8

& loT processors

loT operating systems

m loT platforms

Gartner.

Gateways




loT - Hype Cycle of Internet of Things 2015

Figure 1. Hype Cycle for the Internet of Things, 2015

iBeacons and Bluetooth Beacons
Internet of Things

Predictive Analytics

Smart Transportation

Wearables

Low-Cost Development Boards

Home Energy Management/Consumer Energy Management
IT/OT Alignment

Automobile IP Nodes

Cloud MOM Services

Personal Health Management Tools

expectations

IT/OT Integration

Quantified Self
loT Architecture
Event Stream Processing

Wide-Area loT Networks

Embedded Software and Systems Security
Real-Time Analytics
loT Platform
Connected Home Operational Technology Platform Convergence

Operational Technology Security

Big Data

High-Performance
Message Infrastructure

Operational Intelligence Platforms
Wearable User Interface in Logistics
1

Managed Machine-
to-Machine
Communication
Services

Things as Customers
loT Business Solutions
loT-Enabled ERP

Energy Hérvesting
|

Enterprise Manufacturing Intelligence

Licensing and

Internet of Things Authentication Entitlement Management

Digital Security As of July 2015
Innovation Peak of Trouah of P
gho . ateau of
Trigger Ex::gclz?;?ic:ms Disillusionment Slope of Enlightenment Productivity
time v
Plateau will be reached in:
obsolete

Olessthan2years O 2to5years @ 5to10years A morethan 10 years & before plateau

Source: Gartner (July 2015)




eltic-Plus

Smart Connected World
IS
a correct platform to convert dreams into reality

The Only Limit Is Your Imagination - Unleash Your Creativity




Thank You
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Digitalization, Integration, |OT, Big Data & Analytics |
By Any Analytics &

To Any Storage Visualization Tool

By Any Integration

From Any Sources  From Any Database

ORACLE

b NoSQL

Structured Data

Sensors/Devices

=, T
0T,

A=
Applications
=+
e 9
SQ L Server SAP BusinessObjects-
Unstructured Data ORACLE"
Social % PostgreSQL =—==
. \ = - J— IEE
Linked 6 § ,J L.J Business ——
, kCIkaI (\/ U Intelligence %
MicroSiralegy

IS 6 @
t | Commandi Contro/i Preventive Maintenance I

We combine our customers business processes with Big Data Analytics' innovative advanced and

predictive analytics techniques and give power to perform predictive analyses and effective reporting.




How Do We Do It?

Devices / Sensors

f%
85
gﬂf Fﬂ‘l

"\\
Partnerships with NETAS 10T Gateway
Sensor/Device c . NE?SH 3
xpertise at all Comm.
Manufacturers (LORA, Bluetooth, WiFi, Zigbee, LTE, etc.)
N J

Middleware /

Platform

‘a

T

NETAS 10T Platform
Netas Cloud Solutions
Netas Big Data Solutions

-

~

BS /Bl / CRM /
Analytics

~
&

vy

A

NETAS IOT Platform
Netas Analytics and
Bl Solutions

~

Application

=/ po

RS Fo

-

Energy Solutions
Smart City Solutions

Smart Stadium Solutions

S

Custom Hardware Design, Custom Application and Solution Development Where Needed.

J

Netas R&D adds value to its customers with own Products and expertise on 10T, Hardware Design,

Communication, Custom Software Development, Big Data, Analytics & Big Integration Projects.




