A A=y FAXRT T 4 ET A G

Internet Connectivity Principles

2018F7H138 (1)
SEIMN 1E B

Masakatsu KIYOSU




HX

1. 1ILC®IC 12. BEEE

2. HEEl 13. A > Z—3w MEESS
3. HEB2 14. [o]F§

4, HIIRA >V FZ—FRY bk FHAZ—FY K 15. ¥rr7O03d>Ea—4%
5, AVF =Yy NYIR—=> 16. 7OLEZ1E>VY

6. A>F—Xxvw b —EXXFO/NA A BEE 17. loTHAA K1 >

7. A=Yy NS Tavy 18. #HZEE

8. AXIUTvER 19. it

9. A VZF—2v MEEE 20, REF 12—y bk
10. BigaEE 21. BIRA >V 2—%vy k

11. HEiRE{E 22. ¥

© Masakatsu KIYOSU



X LI
KiggEl L, 12—y b NAXRXIDT14ET14 D

Mo EBERT B

Macroscope Microscope

AR =2y FARIT T ET o (&EEelE) &, EXBELIERE
(IGXE) RUOR®RT (U—EX) NOEHREMETHD, mRH S50
PR IBADEGICEAL T, TERIFLAEHLGHLES.

© Masakatsu KIYOSU 3



FHE1

CPS " Industry4.0 Internet+ Society5.0 / CI

Cyber-Physical Systems Germany Acatech, 2011 FRE E#5Pk, 2015 BZE &R, 2016  Connected Industries
U.S.A. NSF, 2010 TREXR, 2017

Ubiquitous 1 [o]=

Ubiquitous Computing/Network Internet of Things Industrial Internet Internet of Everything
Mark Weiser, 1991 Kevin Ashton, 1999 General Electric, 2012 Cisco Systems; 2012
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Highly Functionally Distributed System  Sensor Network ~ Machine to Machine  Human to Human Human to Machine
Ken Sakamura, 1987
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2. MASMHAVE—RY b ZOT T T, TNy IR=—2Fy hT—2] , https://wwwi.iij.ad.jp/company/backbone/, 2018

© Masakatsu KIYOSU 7


http://www.ocn.ne.jp/ocn20th/history/column2/
https://www.iij.ad.jp/company/backbone/

£ —3%v Mr—ERA7u (¥

£ ERAVE—FY FIIXFTOY (IX) —L32

IX AR
ASSOCIO SoftBank Corp.

DIX-IE WIDE Project

JPIX Japan Internet Exchange Co., Ltd
Equinix Tokyo Equinix Japan K.K

JPNAP Tokyo 2 Internet Multifeed Co.

JPNAP Tokyo Internet Multifeed Co.

JPNAP Osaka Internet Multifeed Co.

BBIX BBIX,Inc

NSPIXP3 WIDE Project

1. #H%AsH1>VTLRRE&D, 1 ya—%y M —EXTONA A —EES <Y 71, https://i.impressrd.jp/e2007073019, 2007
2. —RHEFEABERY bT -T2 T X -2 a4 —, Tinternet Exchange Point{IX; S E##im) & (31 , https://www.nic.ad.jp/ja/basics/terms/ix.html, 2010
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1. Ruslan Enikeev, "The Internet Map", https://internet-map.net/, 2011
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NTTERHEZ, NINSX ~D-4] , http://web116.jp/shop/netki/d4/d4 00.html

HAZSR, TEEBMEERRICHISELETaT7ILE—FR « EFLDHEFTIZDOWVWTY | http://www.nec.co.jp/press/ja/9807/1601.html, 1998-07-16

NTTERHEZ, TADSLET L-MNIIJ , http://web116.jp/shop/netki/adsl-mn2/adsl-mn2 00.html

NTTEBZE, TJLwyY - 7LE #HRERFETHER BEMESR , https://flets-w.com/opt/ftv/kodate/kiki/onu.html
BAEX, TAterm WG2600HP31 , http://www.aterm.jp/product/atermstation/product/warpstar/wg2600hp3/
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1. ITU, "Data communication over the telephone network", https://www.itu.int/rec/T-REC-V/en
2. ITU, "Recommendation G.987", https://www.itu.int/rec/T-REC-G.987/en
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2G 3G 3.5G 3.9G 4G 5G
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1. BEE, TE4tRBIEREY X T LICDWTY http://www.soumu.go.jp/main_content/000270523.pdf, 2014-01-23

2. ITU, "Focus Group on IMT-2020", https://www.itu.int/en/ITU-T/focusgroups/imt-2020/Pages/default.aspx
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Memory Card
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Arm Holdings plc mbed 1F¥1XR 2005
Arduino LLC Arduino 1217 2005
Raspberry Pi Foundation Raspberry Pi 1F¥UX 2013
Intel Corporation Intel Edison XN 2014
NVIDIA Corporation Jetson XN 2014
Sony Corpoaration SPRESENSE =E:N 2018
Google LLC Coral XA 2019
1. Arm Holdings plc, "mbed", https://www.mbed.com/en/
2. Arduino LLC, "Arduino", https://www.arduino.cc/
3. Raspberry Pi Foundation, "Teach, Learn, and Make with Raspberry Pi", https://www.raspberrypi.org/
4. Intel Corporation, "Discontinued Maker & Innovator Products", https://software.intel.com/en-us/iot/hardware/discontinued
5. Nvidia Corporation, TH&HAHL AT LOREEFY b ED a—)L1 , https://www.nvidia.com/ja-jp/autonomous-machines/embedded-systems/
6. Google LLC, “Coral Beta”, https://coral.withgoogle.com/
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RERB V2 —=%v k (Interplanetary Internet) & &, EBEMMERY kT —2 (Delay Tolerant
Networking: DTN) &. /N> FJLZOKR3JL (Bundle Protocol: BP) IC& > TEREMEEHFETECRY
kDO—7,

T XA AMZEFEHERE (NASA) Tid. 1998F. 1V Z—2 v hDEFETH ZEMBESEMRTAER v
k7 —2 (ARPANET) Q& HDFR. Googled Vint Cerf BMEAZEZ BB L TW 3, TCP/IPE{ES & #hEk-
XNER>IFIFEFEHID B, A

42—y ;e (ISOC) TIFHERT > 2—= v FzEE (IPNSIG) HFEEIN. ZELDERD
EHSNTWB, B

NASA, "Disruption Tolerant Networking", https://www.nasa.gov/content/dtn
NASA, "New Solar System Internet Technology Debuts on the International Space Station", https://www.nasa.gov/feature/new-solar-system-internet-technology-debuts-on-the-international-space-station, 2016-05-22

ISOC IPNSIG, http://ipnsig.org/
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1 HET S 2N, TAEEZDOLERMESR Y T —2 TBAN (IEEE 802.15.6) 1 AIERASR (ARIL Y FOZU X20115F682THEHNS) ) 1, http://tech.nikkeibp.co.jp/dm/article/NEWS/20120309/208191/, 2012-03-09
2. Future Health System,"Biostamp", http://cargocollective.com/futurehealth/BioStamp, 2013

3. Atlantic Council, Andrea Matwyshyn, "Cyber Risk Wednesday: Internet of Bodies", http://www.atlanticcouncil.org/events/past-events/cyber-risk-wednesday-internet-of-bodies, 2017-09-21
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. IEEE, "IEEE Std 802.15.6-2012 - IEEE Standard for Local and metropolitan area networks - Part 15.6: Wireless Body Area Networks", http://standards.ieee.org/findstds/standard/802.15.6-2012.html, 2012
. John A. Rogers,"Biostamp", http://rogersgroup.northwestern.edu/, 2013
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