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TULEVAISUUDEN YHTEISKUNTAAN VAIKUTTAVAT 

MUUTOSTEKIJÄT 



UUDET 
EKOSYSTEEMIT 

PAKOTETAAN  
TOIMIMAAN ERI 

 ETURYHMIEN 
EHDOILLA 

c 

c 

c 
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IHMISET 
YRITYKSET, YHTEISKUNTA, 

TURVALLISUUSVIRANOMAISET 

KANSAINVÄLINEN 
KIRISTYVÄ KILPAILU 

KAUPUNGISTUMINEN, 
ÄLY KAUPUNGIT JA 
ÄLY YHTEISKUNTA 

ÄLY MAAILMA 

MODIFIED FROM  MARC JADOUL AND JACQUES VERMEULEN | NOVEMBER 

20, 2014 | ARTICLES, BUSINESS 

TULEVAISUUDEN YHTEISKUNTAAN VAIKUTTAVAT MUUTOSTEKIJÄT 

INTEGROITUVAT 
PALVELUT JA  

PALVELUKETJUT 

PALVELUTUOTANNON  
KESKITTYMINEN JA  

KANSAINVÄLISTYMINEN 

TULEVAISUUDEN 
TUTKIMUS- JA KEHITYS- 

TOIMINTA 

IKÄÄNTYVÄ VÄESTÖ, 
MUUTTOLIIKKEET, 

PAKOLAISONGELMA 

VANHENTUNEET RAKENTEET 
 JA IKÄÄNTYVÄ 

INFRASTRUKTUURI 

YHTEISKUNNAN  
DIGITALISOITUMINEN, 
SÄHKÖISET PALVELUT, 

ROBOTIIKKA, DRONET/RPAS 

REAALI- 
AIKAISUUS 

BIG 
DATA 

AVOIN 
DATA 

SOSIAALINEN 
MEDIA, YHTEISÖT JA  

RYHMÄT 

TYÖELÄMÄN  
MUUTOKSET 

BUDJETTEIHIN 
LIITTYVÄT 

RAJOITUKSET 

LUOTTAMUS 
VIRANOMAISIIN, 

KAIKKIEN TOIMIJOIDEN  
KESKINÄINEN  
LUOTTAMUS 

SOTILAALLINEN 
LIITTOUTUMINEN, 

TERRORISMI 

INTEGROITUVAT 
PALVELUT JA  

PALVELUKETJUT 

YMPÄRISTÖLLISET 
PAINEET (MM. ILMASTON  
MUUTOS, SAATUMINEN,  

VESI, …) 

POLITIKKOJEN  
JA BUDJETTITALOUDEN   

VAIHTELEVUUS   

SUURET ODOTUKSET 
JULKISEN PALVELUN  

LAADULLE 

Kyber-turvallisuus 

Kansalaisen turvallisuus 

Lainsäädäntö  

Digitalisaatio 

KESKEISTEN VALTIOIDEN JOHTAJIEN 
TOIMINTA ERI TILANTEISSA 

UUDET 
EKOSYSTEEMIT 



TULEVAISUUDEN YHTEISKUNTA 

VISIO: 

 

1. TULEVAISUUDESSA KAIKKI ON YHDISTETTYNÄ KAIKKEEN  

 

(INTERNET OF EVERYTHING => IoE  = THE INTELLIGENT 

CONNECTION OF PEOPLE, PROCESS, DATA AND THINGS) (=> 

KYTKETTY YHTEISKUNTA, KYTKETTY MAAILMA) 

 

2. KANSALAISET JAKAVAT KAIKEN  

      (MAHDOLLISEN) KESKENÄÄN  

 

3. KANSALAISET SAAVAT KAIKEN TIETONSA 

      REAALIAIKAISESTI MISSÄ TAHANSA, MILLOIN  

      TAHANSA, (AJASTA JA PAIKASTA RIIPPUMATTA) 
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PUBLIC SERVICES 

BUILDINGS AND HOMES ENERGY 

SMART CITY INFRASTRUCTURE 

MOBILITY 

- RENEWABLE 

ENERGY 

- SMART 

GRID 

- SMART 

METERING 

- ENERGY 

DISTRIBUTION 

- WARMING 

- COOLING 

- STREET  

MODELS 

- CITY  

CENTERS 

- PARKS 

- UNDERGROUND 

CONCEPTS 

- AUTOMATIC  

TRAMS, TRAINS,  

BUSES, 

- LOGISTICS 

- WATER 

- SMART 

LIGHTINING 

- WASTE 

- CABLING 

- PIPES 

- PUBLIC 

SAFETY 

- HEALTHCARE 

- BIO HACKING 

- NEURAL INTERFACES 

- EDUCATION 

- MARKET 

PLACES 

- OPEN AREAS 

- SCHOOL BUILDINGS 

- HOSPITALS 

- AIRPORTS 

- HARBOURS 

- INDUSTRIALS 

- STADIUMS, 

- FREETIME 

PLACES 

- ELECTRIC 

VEHICALS 

- TRAFIC 

MANAGEMENT 

- MASS PUBLIC 

TRANSPORT 

COMMUNICATIONS AND  IOT SERVICES 

- IoT / INTERNET 

- IoT / MOBILE- 

NETWORKS 

- IoT / SMART  

NETWORKS 

- IoT / SMART  

SERVICES 

SMART CITY 

INFRASTRUCTURE, 

SERVICES AND  

MANAGEMENT 

(GREEN CONCEPTS) 

 

"Better City – Better Life” 
Expo 2010 Shanghai, China 

- FITNESS 

- SPORT 

- SMART 

BUILDINGS 

AND HOMES, 

- 0 –ENERGY 

BUILDINGS 

- DIGITALIZATION 

- SOME 

- FREE TIME  

- ROBOTICS 

- AUTOMATIC 

SYSTEMS 

- DRONS / RPAS 

SMART CITY SERVICES (PART OF SMART SOCIETY) 

INFRASTRUCTURE WHOLENESSES 

CYBER SECURITY 

SITIZEN SAFETY 

LEGISLATION  
DIGITALIZATIION 

- MOBILITY 

AS A SERVICE 



SMART CITY SERVICES (PART OF SMART SOCIETY) 

INFRASTRUCTURE WHOLENESSES 

BUILDINGS AND HOMES 

- AIRPORTS 

- HARBOURS 

- INDUSTRILAS 

- STADIUMS, 

- FREETIME 

PLACES 

- SMART 

BUILDINGS 

AND HOMES, 

- 0 –ENERGY 

BUILDINGS 

- MARKET 

PLACES 

- OPEN AREAS 

- SCHOOL BUILDINGS 

- HOSPITALS 
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PUBLIC SERVICES 

ENERGY 

SMART CITY INFRASTRUCTURE 

MOBILITY 

- RENEWABLE 

ENERGY 

- SMART 

GRID 

- SMART 

METERING 

- ENERGY 

DISTRIBUTION 

- WARMING 

- COOLING 

- STREET  

MODELS 

- CITY  

CENTERS 

- PARKS 

- UNDERGROUND 

CONCEPTS 

- AUTOMATIC  

TRAMS, TRAINS,  

BUSES, 

- LOGISTICS 

- WATER 

- SMART 

LIGHTINING 

- WASTE 

- CABLING 

- PIPES 

- PUBLIC 

SAFETY 

- HEALTHCARE 

- BIO HACKING 

- NEURAL INTERFACES 

- EDUCATION 

- ELECTRIC 

VEHICALS 

- TRAFIC 

MANAGEMENT 

- MASS PUBLIC 

TRANSPORT 

COMMUNICATIONS AND IOT SERVICES 

- IoT / INTERNET 

- IoT / MOBILE- 

NETWORKS 

- IoT / SMART  

NETWORKS 

- IoT / SMART  

SERVICES 

SMART CITY 

INFRASTRUCTURE, 

SERVICES AND  

MANAGEMENT 

(GREEN CONCEPTS) 

 

"Better City – Better Life” 
Expo 2010 Shanghai, China 

- FITNESS 

- SPORT 

- DIGITALIZATION 

- SOME 

- FREE TIME  

- ROBOTICS 

- AUTOMATIC 

SYSTEMS 

- DRONS / RPAS 

CYBER SECURITY 

SITIZEN SAFETY 

LEGISLATION  
DIGITALIZATIION 

- MOBILITY 

AS A SERVICE 

Changes in the practices 

- explosive growth of the amount 

   of the available information,  

   management of the information? 

- all information in digital form  

   to person in need / to user 

- in use real-time information 

- position and time  

   independent working  

Changes in the communications 

- flexible joining services; walking,  
  car, train, market places, stadiums,.. 

- pcell, picocell, femtocell 

- energy, capacity and cost efficiencies  

- low power systems and devices 

- end to end cyber security  

- service chains are complicated 

- …  

Changes  and challenges in  

wireless technology 

- outdoor – indoor interferencies 

- indoor interferencies 

- use of frequencies 

- zero-energy houses 

- impulse response and simulation 

- energy efficiency 

- capacity efficiency 

- cost efficiency 

- caching, artificial intelligence 

- blockchain … 

Other challenges in IoT concepts 

- architecture of IoT sensors 

- harmonization of IoT sensors           

interfaces for network and platforms 

- security architectures of IoT 

- license policy of IoT 

- updating, managements 

  millions of IoT sensors  

- cyber attacks .. 

-..  

Quantum world  

- computer programming, language 

- secure cybernetic communications 

- quantum computing 

- quantum encryption 

- quantum communication  

- neural interfaces  

- bio hacking 

- Quantum teleportation 

--… 
Robotic world  

- artificial / augmented intelligence   

- self-learning systems 

- machine learning 

- autonomous systems  

- service robots for citizens 

 Voice control 

- traffic robots; cars, drones, rpas, train, trams, .  

- robots of financial management and of banks 

- robotics for analyzing information 

- open platform for services 

- ubiquitous systems 

- information systems and data models  

taking into account the robotics 

- .. 

Citizen records? 

• Customer credit card transactions 

• Customer mailing and email lists 

• Customer support information 

• Customer warranty information 

  Sitizen tax Information 

• Patient health or medical records 

• Employee payroll records 

• Employee email lists 

• Employee health and medical records 

• Business and personal financial records 

• Marketing plans 

• Business leads and enquiries 

• Product design and development plans 

• Legal, tax and financial correspondence 

• Building informations 

• Car, Motorbike, Ships informations 

• Summercottage Information 

• Forest information 

• Electric line Information 

• … 

Covernmental / administrative 
directing 

- legislation 

- digitalization 

- economy and budgeting  
- cyber security 

- co-operations 

- co-ordinations 

- follow-up and supervision  
- base economy, service bases  
-..  

Digital world 

- Connected ubiquitous world 

- Connected public services 
 Voice control 

- Connected public safety 
  Voice control 

- Connected public healthcare 
 Voice control 

- Connected mobility 
    Voice control 

- Connected smart city 

- Connected smart buildings and homes 

- Connected smart grid 

- Connected smart energy systems 

- Connected smart logistics 

- Connected smart utilities 

- Connected digital educations 

- Connected smart economy 

- … 



And also: 

- IAM 

- Cyber security 

- Information security 

- Legistlation 

- Quantum computing 

- Quantum communications 

- Quantum environment 

- Quantum security (QKD) 

- Business World 

- …. 
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IEC uses this as a  

frame of reference in 

Standardization 

SMART CITY SERVICES (PART OF SMART SOCIETY), SERVICE WHOLENESSES  
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SMART CITY SERVICES (PART OF SMART SOCIETY), SERVICE WHOLENESSES, 

(WEARABLE TECHNOLOGIES)  



Sector: Business operations  

Applications: 

Logistics 

Knowledge Share 

Information Access 

Customer Services 

Access Control 

 

Sector: Security and Safety 

Applications: 

Military 

Emergency Services (Police,  

Boarder Guards, Resque) 

Identity Recognition 

Rescue / Tracking 

Environment Supervision 

Supervision of the Radiation 

 

Sector: Medical 

Applications: 

Vital Signs Monitoring 

In Vivo / Implants 

Chronic Disease Monitoring 

Brain / Eye Movement 

 

Sector: Communication 

 Applications: 

Personal 

Interactive Group 

Physical Expression 

World of Wearable Technology Applications Beecham Recearch Ldt. & 

Wearable Technologies AG 2014 (modified): 

Sector: Wellness 

 Applications: 

Physiological Monitoring 

Weight / Energy Monitoring 

Gait / Posture Correction 

 

Sector: Sport and Fitness 

 Applications: 

Sport Performance 

Fitness Monitoring 

Virtual Coaching 

Outdoor Navigation / Tracking 

Body Cooling / Heating 

 

Sector: Lifestyle Computing 

 Applications: 

Organiser 

Responsive Learning 

Interactive Gaming 

Data / Media Access 

Shared Experience 

 

Sector: Glamor  

 Applications:  

Light Embellishment 

Decorative Display 

Animated 

Reactive Response 

 

 
10 



Tulevaisuuden tieto- ja viestintäjärjestelmien toimintaympäristöjä, ns. älykaupunkiympäristö (Smart City Concept). 
(Googletechinfo, http://www.googletechinfo.com/internet-things) 
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SMART CITY SERVICES (PART OF SMART SOCIETY) 

INFRASTRUCTURE WHOLENESSES 



SMART CITY SERVICES (PART OF SMART SOCIETY) 

IEC ROLE IN THE IOT (2017), 

SMART GRID 
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EPA = United States Environmental Protection 

Agency15 

100 kW 

 

1000 kW 

 

15 years 

 
EPA 2007 

estimate 

Prognosis of the increasing energy needs of in data centers with 

current systems 

Electricity 

Electricity of surrounding hardware + cooling 

Reserve capacity equipment 150 – 800 kW 

Maintenance (must be reduced) 

Σ = the electricity of the 

equipment + the electricity 

of the surrounding 

hardware + cooling 

To check: 

- energy supply 

- electricity supply 

- diesel generators 

- rectifiers and batteries 

- UPS systems  

- air conditionings systems 

- water cooling 

- repeatness 

- fuel cells technology (energy cell) 

 

 

Use of wasted heat energy: 

- for district heating 

- for residentials area warming 

- for greenhouse warming 

- converting to other energy 
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Data Centers and energy  
(based on informations of Cisco and Taloustieto ) 

• Information handling efficiency  grows  3x in 2 years 

• Energy efficiency grows 2x  in 2 years 

 

• If we looking for 15 years ahead 

– Informations handling grows 2187x  

– Energy efficiensy grows 128x 

• => Energy needs grows about  17.08x in 15 years 

 

• One research says that total amount of data informations doubles every two 
years. We get 50 times more data in the year 2020 than now into our use  
(Taloustieto, 30.6.2011) 

• The number of the files increases more faster than data. After ten years we have 
75x more files in the our use than today.(Taloustieto, 30.6.2011) 

 

• Based on also U.S Environmental Protection Agency ja U.S. Department of 
Energy => ENERGY STAR, (EPA), informations 
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IOT JA VIESTINTÄVERKOT 



NETWORK  ARCHITECTURE AND RESPONSIBILITIES 

Office 

… 

Sonera 
Elisa 
DNA 

Home 

Autot, junat,, laivat, .. 

Data Centers 

SLA- /OLA-requirements for services, reparedness, protections  (end to end services) 

Energy supply systems, reparedness and protections  

Security and kyber requirements for services  

Services of Infrastructures, reparedness and protections  

… 
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Satellites 
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Office  

Building 

FICORA’s regulations and instructions  (Telecommunications companies) 

VAHTI –regulations, requirements and instructions  

Mobile Networks Telecommunications networks  

Data Networks 

Cooperation Cooperation Cooperation 

Integrators  responsibilities 

in the service chains and 

value chains  … 

Drones 

http://www.nokia.com/fi-fi/tuotteet/puhelimet/lumia800/
http://www.nokia.com/fi-fi/tuotteet/puhelimet/lumia800/
http://www.clipartguide.com/_pages/0511-1006-1813-4831.html
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj528_ciO_QAhWCXiwKHai-AWcQjRwIBw&url=http://www.droneguru.net/5-best-drones-for-sale-drone-reviews/&psig=AFQjCNFo-TRM-XVHDkZ9xXUUKZN1V684gQ&ust=1481646261294638
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj528_ciO_QAhWCXiwKHai-AWcQjRwIBw&url=http://www.droneguru.net/5-best-drones-for-sale-drone-reviews/&psig=AFQjCNFo-TRM-XVHDkZ9xXUUKZN1V684gQ&ust=1481646261294638


Office 

… 

Sonera 
Elisa 
DNA 

Home 

Cars, Ships 

Data Centers 

SLA- /OLA-requirements for services, reparedness, protections  (end to end services) 

Energy supply systems, reparedness and protections  

Security and kyber requirements for services  

Services of Infrastructures, reparedness and protections  

… 
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Satellites 

N
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Office  

Building 

FICORA’s regulations and instructions  (Telecommunications companies) 

VAHTI –regulations, requirements and instructions  

Mobile Networks Telecommunications networks  

Data Networks 

Cooperation Cooperation Cooperation 

Integrators  responsibilities 

in the service chains and 

value chains  … 

Drones 

FOG  
EDGE 
MEC 
SDN 
NFV 
DC 

NEW NETWORK  ARCHITECTURE AND RESPONSIBILITIES WITH  

NFV / SDN / FOG / EDGE / MEC 

http://www.nokia.com/fi-fi/tuotteet/puhelimet/lumia800/
http://www.nokia.com/fi-fi/tuotteet/puhelimet/lumia800/
http://www.clipartguide.com/_pages/0511-1006-1813-4831.html
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj528_ciO_QAhWCXiwKHai-AWcQjRwIBw&url=http://www.droneguru.net/5-best-drones-for-sale-drone-reviews/&psig=AFQjCNFo-TRM-XVHDkZ9xXUUKZN1V684gQ&ust=1481646261294638
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj528_ciO_QAhWCXiwKHai-AWcQjRwIBw&url=http://www.droneguru.net/5-best-drones-for-sale-drone-reviews/&psig=AFQjCNFo-TRM-XVHDkZ9xXUUKZN1V684gQ&ust=1481646261294638
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FOG  
EDGE 
MEC 
SDN 
NFV 
DC 

NEW NETWORK  ARCHITECTURE AND RESPONSIBILITIES WITH  

IOT / NFV / SDN / FOG / EDGE / MEC 

SLA- /OLA-requirements for services, reparedness, protections  (end to end services) 

Energy supply systems, reparedness and protections  

Security and kyber requirements for services  

Services of Infrastructures, reparedness and protections  

… 

Satellites 

N
at

io
n

al
 S

er
vi

ce
 B

u
ss

 

Office  

Building 

FICORA’s regulations and instructions  (Telecommunications companies) 

VAHTI –regulations, requirements and instructions  

Mobile Networks Telecommunications networks  

Data Networks 

Cooperation Cooperation Cooperation 

Integrators  responsibilities 

in the service chains and 

value chains  … 

Drones 

Office 

… 

Sonera 
Elisa 
DNA 

Home 

Cars, Ships 

Data Centers 

Terminals 

~ 1 - 5 

IoT in Home 

~ 20 - 30 

IoT in Car 

~ 10 - 100 

IoT in Office 

~ 10 - 30 

Healthcare 

~ 5  - 15  

Wearable  

(Security) 

~ 5  - 15  

Sport / Fitness 

~ 5  - 15  

Separate permission in  

arrangements; 

conserts, hotels,.. 

10 - 20 

Citizen`s  other  

IoT things 

… 

… 
IoT 

http://www.nokia.com/fi-fi/tuotteet/puhelimet/lumia800/
http://www.nokia.com/fi-fi/tuotteet/puhelimet/lumia800/
http://www.clipartguide.com/_pages/0511-1006-1813-4831.html
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj528_ciO_QAhWCXiwKHai-AWcQjRwIBw&url=http://www.droneguru.net/5-best-drones-for-sale-drone-reviews/&psig=AFQjCNFo-TRM-XVHDkZ9xXUUKZN1V684gQ&ust=1481646261294638
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj528_ciO_QAhWCXiwKHai-AWcQjRwIBw&url=http://www.droneguru.net/5-best-drones-for-sale-drone-reviews/&psig=AFQjCNFo-TRM-XVHDkZ9xXUUKZN1V684gQ&ust=1481646261294638


OFFICE BUILDING In the FUTURE (SMART BUILDING INTEGRATION) 

DWDM NETWORK 

OXC 

OXC 

OXC 
OXC 

DATA CENTER 

Energy 

Management 

HVAC 

Heating, ventilation and 

air conditioning 

Lighting,  

Detector of the  

moving 

Elevators 

Fire, Life-safety 

Access & 

Security 

Water, Sewage 

24/7 Monitoring 

High-speed 

Communications 

Wireless 

Connectivity 

Classified 

Communication 

Classified  

Rooms 

Video 

Conferencing 

Smart Devices 

(IoT) 

Interactive Media 

Electrically  

Protected Rooms 

Communications 

and services 

in a office building 

Infrastructure 

 and services  

in a office building 
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Reparedness, Protections 



PALVELUIDEN ERIYTTÄMINEN 
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Core Network 

A FRAMEWORK OF 3C-ORIENTED SMALL CELL NETWORKS  

WITH CACHING   

Small 

Cell with 

Caching 

Data Center 

Synchronization (< + /- 65 ns) / timing 

Caching (terminals, edge, core, data centers) < 1ms 

Capacity efficiency 

Energy efficiency 

Cost efficiency 

Electromagnetic levels  

Encryption  

Classification and priorization of the communications 

MIMO Concept 

Interference: case Indoors – outdoors 

Interference: case Indoors 

Small 

Cell with 

Caching 

Small 

Cell with 

Caching 

DWDM 
DWDM 

0-energy 

Aarne Hummelholm, Senior Specialist 
(Chief Technical Officer) 
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http://www.apc.com/solutions/us/en/solution/high-density-scalable-air-cooled-large-data-center/


0-energy 

Core Network 

Small 

Cell with 

Caching 

Data Center 

Synchronization (< + /- 65 ns) / timing 

Caching (terminals, edge, core, data centers) < 1ms 

Capacity efficiency 

Energy efficiency 

Cost efficiency 

Electromagnetic levels  

Encryption  

Classification and priorization of the communications 

 
MIMO Concept 

Interference: case Indoors – outdoors 

Interference: case Indoors 

Small 

Cell with 

Caching 

Small 

Cell with 

Caching 

DWDM 
DWDM 

A FRAMEWORK OF 3C-ORIENTED SMALL CELL NETWORKS  

WITH CACHING (5G) THE USER'S NEEDS  

Healthcare 

Infrastruture 

management 
Banking 

TV, Video, Films 

Musik 

Computer  

playing 

SOME 

Internet  

surfing 

Business 

Schopping 

Work layer I 

Work layer II 

Work layer III 

Work layer IV 

Work layer  EU 

Work layer, NATO 

Security, person 

Security,   

environmental  

things 

Healthcare services, 

Hospitals, first aid 

Infrastruture services  

And managements 
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SSLA- /OLA-requirements for services, reparedness, protections  (end to end services) 

  service chains, value chains 

Eenergy supply systems, reparedness and protections  
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”Yhteisen tietoliikennealustan sovelluksineen pitää skaalautua kaikille viestintäverkon 
verkkokerroksille ja antaa mahdollisuus yhteistoiminta-operaatioihin alueella kuin alueella verkon 
topologiasta ja verkon osa-alueesta riippumatta horisontaalisesti ja vertikaalisesti taktisten verkkojen 
tarpeet huomioiden. 
 
Kun katsotaan NGN-verkon tulevaisuuden topologiaa, turvallisuusviranomaiset joutuvat tekemään 
siviiliverkoista poiketen omaan ratkaisuunsa ns. ”ÄLYKKÄÄN LIITYNTÄVERKKO-OSUUDEN”, jotta JOINT-
operaatiot olisivat viestintäverkon puolesta mahdollisia millä verkon osa-alueella tahansa, jos 
valtakunnalliset tuotantoverkon palvelinhotellit tuhoutuvat tai ne menetetään kokonaan 
kriisitilanteessa. Viestintäverkkoon tarvitaan ”sielu” (uusia Middleware -tason palveluja, älyä verkon 
reunalle), jotka hoitavat asiat automaattisesti kuntoon tilanteessa kuin tilanteessa? Tämä ”sielu” 
löytyy  tulevaisuuden kognitiivisista/adaptiivisista tietoliikenneverkoista, joissa on käytössä joko optista 
tai langatonta tiedonsiirtotekniikkaa ja joissa kognitiivisuus/adaptiivisuus on integroituna 
ominaisuutena verkossa sisälle.”  
 
 

Uusi virtuaalinen toimintaympäristö vaatii tilannetajua /-tietoisuutta 
= Tarjottavien palveluiden täytyy olla tietoturvallisia ja mukautua / reagoida reaaliaikaisesti virtuaalisen 
toimintaympäristön muutoksiin. 

Ote arkkitehtuurikuvauksesta “Puolustusvoimien viestintäverkon 

tavoitearkkitehtuuri 2012” vuodelta 2007 modifioituna 
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Smart City, Office Area 

(Pasila in the future, in Helsinki) 

Data Center 

Centralized 

Functions + OAM 

Data Networks and Services in the Future 

(Universal Network)  

Smart City concepts 

(Mahurali, Ghaziabad, INDIA) 

New York's 

 LaGuardia Airport  

Smart City, Industrial Area 

Hinjewadi Surrounding Area  

To Countryside 

Hospital  Area Silicon Valley’s  

Super Bowl  Stadium 

Data center  (DC) 

Connections  

to Internet 

Intelligent  Access  Node   

Satellite Networks 

Technologies in the Future: SDN, SDMN, SON, ASON, QDK, Quantum Computing, Containerization, Virtualization, 

0-energy  

http://www.apc.com/solutions/us/en/solution/high-density-scalable-air-cooled-large-data-center/
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwihuZmV8dLNAhWKDywKHapOC1QQjRwIBw&url=http://www.hok.com/&psig=AFQjCNExGrq6NnaN76rGQQ2R2csOgxVgMw&ust=1467483661378779
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwidnv2j7tbNAhXDPZoKHRp8C8cQjRwIBw&url=http://www.ciputrahanoi.com.vn/138/Future-hospital.htm&bvm=bv.126130881,d.bGs&psig=AFQjCNEK4lDnsvEisiHqycQhP8A2Ue5eRw&ust=1467619802943946


Aarne Hummelholm, Senior Specialist 
(Chief Technical Officer) 
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JA LOPUKSI… 
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PALJON KIITOKSIA MATKASTA 
VAHTI –TOIMINNAN PIIRISSÄ 

KAIKILLE VAHTI- TOIMINTAAN  
OSALLISTUNEILLE JA  

OSALLISTUVILLE 
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TARINA JATKUU… 
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MINUN OSALTANI MATKA JATKUU 
KYBER - JA TIETOTEKNISTEN HAASTEIDEN  

TUTKIMUKSEN PUOLELLA … 
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https://en.wikipedia.org/wiki/North_Karelia
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