
Copyright (C) Mitsubishi Research Institute, Inc.

ICT



Copyright (C) Mitsubishi Research Institute, Inc. 1

[ ] 121,049,000 126,755,000 1 101,923,00 2

[%] 1.76 3 1.44 3 1.44 2

65 [%] 10.5 4 27.8 1 37.7 2

[ ] 4,863 5 7,550 6 9,772 6

[%] 41.2 7 54.0 7 66.4 7

PPP [ ] 1,388 8

334,605 9
4,932 10

539,254 11
6,779 10

GDP PPP [ ] 12,402.1 10 75,845.1 12

2 4 8 10

CO2 [ ] 182 13 323 13 357 14

15 2000 44.7 1.55 2050 69.3

[ ] 48,554 16 90,781 17 2
20 18

2017 8 2018 1 22
29

29 2017 2018 2016
28

2012
United Nations “World Population Prospects” (2017 revision)
United Nations “World Urbanization Prospects, the 2014 revision” 2018 2015
IMF “World Economic Outlook Database October 2017”

27 1985

10 PwC “The Long View How will the global economic order change by 2050?” (Feb, 2017)
11 GDP 2016
12)World Bank “Gross domestic product 2016”
13)IEA “CO2 Emissions From Fuel Combustion Highlights 2017”
14)IEA “World Energy Outlook 2017” (2018 2040
15) 24 9
16)wikipedia “ ” (1990
17) 2015 2016 9
18) ” ”



Copyright (C) Mitsubishi Research Institute, Inc. 2

ICT

1Gbpskbps

EC

OTT

CPU MH
RAM KB
HDD MB

CPU GHz
RAM GB
HDD GB

ICT

IoT CPS



Copyright (C) Mitsubishi Research Institute, Inc. 3

ICT

OS
Windows, Mac OS, Linux …

Internet Explorer, Firefox, Chrome …

Google, Amazon, Facebook 

iOS, Android …

LINE, WeChat, 

PF

PF
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http://www.mri.co.jp/news/press/uploadfiles/nr20170525.pdf27
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Zero Touch NSM (Network and Service Management)

2017 3 15 Amdocs, China Mobile, Ciena, Deutsche Telekom, DELL EMC, Ericsson, HPE, 
Huawei, IBM, Intel, Infosim, NEC/Netcracker, Nokia, Orchestral Networks, Telefonica and Viavi Solutions

3 SDN/NFV
PJ Web

http://cloudify.co/brochures/DTAG_the_way_to_a_software_defined_operator.pdf
https://www.telekom.com/en/media/media-information/archive/new-approach-for-managing-networks-487382
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ETSI ENI (Experiential Network Intelligence)

2017 2 ETSI ISG 
ENI (Experiential Network Intelligence) 2

Phase.1 ENI Phase.1
Phase.2

Huawei ADVA Optical Networking Amdocs Cadzow CATR China Telecom Chunghwa Telecom
Convida Wireless ETRI University of Luxembourg Intel MeadowCom Portugal Telecom Samsung Verizon
WINGS Verizon Xilinx ZTE 20 2018 3 Use Cases Requirements Context 
Aware Policy Modeling Final draft System Architecture Early draft

https://portal.etsi.org/Portals/0/TBpages/ENI/Docs/ISG_ENI_presenatation.pdf
https://portal.etsi.org/Portals/0/TBpages/ENI/Docs/ISG_ENI_Presentationv2.pdf
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Horizon2020 – 5GPPP SELFTNET

SELFTNET 2015 7 5G-PPP 36 EU6
12 SDN NFV AI

SELFNET SELF-
PROTECTION SELF-HEALING QoE

SELF-OPTIMIZATION 2018 1
NFV/SDN app 2018 5 5G

https://selfnet-5g.eu/wp-content/uploads/2017/05/SELFNET-Flyer-2017.pdf
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Horizon2020 – 5GPPP SELFTNET
Self Protection

Self Healing

Self Optimization

https://selfnet-5g.eu

https://bscw.selfnet-5g.eu/pub/bscw.cgi/d74902-5/*/*/*/*/*/DOI-D3.4.html

Self Optimization - Full scenario Architecture
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NSF Computer and Network Systems (CNS): Core Programs
NSF CSR Computer Systems Research NeTS Networking Technology 
and Systems 2017 CSR/NeTS
6,000 100 150

https://www.nsf.gov/pubs/2017/nsf17570/nsf17570.pdf

NeTS 4
Network Analytics and Management
Wireless Network Architecture and Protocols
Next-Generation Virtualized Networks/Infrastructure
Optical Networking

Network Analytics and Management self-configuration
automated network management

Next-Generation Virtualized Networks/Infrastructure
SDN/NFV

2017 NetS
“LayBack: Layered SDN-Based Backhaul Architecture and 
Optimization Framework for Small Cells and Beyond” Arizona State 
University (50 )
“SMILE (SMart and Intelligent wireLess Edge framework) - Towards 
Smarter Network Edges for Next Generation Networks” Virginia 
Commonwealth University (49 )
“Configuration Management for Mobility Support in Cellular Networks” 
Purdue University (20 )

https://www.nsf.gov/awardsearch/advancedSearchResult?ProgEleCode=7354,7363&
BooleanElement=Any&BooleanRef=Any&ActiveAwards=true&#results
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AT&T: ECOMP
2015 50% OSS OSS

2016 OSS 5% 2017 10%
ECOMP Enhanced Control, Orchestration, Management & Policy

OSS Orange Bell Canada 2017 Open-O
ONAP
ECOMP 850 550 AT&T

http://policyforum.att.com/wp-content/uploads/2017/03/ecomp-architecture-whitepaper-att.pdf
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AT&T: ACUMOS AI
2017 10 AT&T Tech Mahindra Linux Foundation OSS AI
AT&T Indigo AI

2018

https://www.acumos.org/
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AT&T
AT&T SDN/NFV IoT

http://www.about.att.com/innovationblog/building_workforce http://about.att.com/content/csr/home/possibilities/at-t-aspire.html


