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“The idea of open-architecture networking was first introduced by Kahn shortly after 

having arrived at DARPA in 1972. This work was originally part of the packet radio 

program, but subsequently became a separate program in its own right. At the time, the 

program was called “Internetting”. Key to making the packet radio system work was a 

reliable end-end protocol that could maintain effective communication in the face of 

jamming and other radio interference, or withstand intermittent blackout such as caused 

by being in a tunnel or blocked by the local terrain. Kahn first contemplated developing 

a protocol local only to the packet radio network, since that would avoid having to deal 

with the multitude of different operating systems, and continuing to use NCP.  

 

However, NCP did not have the ability to address networks (and machines) further 

downstream than a destination IMP on the ARPANET and thus some change to NCP 

would also be required. […] NCP relied on ARPANET to provide end-to-end reliability. 

If any packets were lost, the protocol (and presumably any applications it supported) 

would come to a grinding halt. In this model NCP had no end-end host error control, since 

the ARPANET was to be the only network in existence and it would be so reliable that 

no error control would be required on the part of the hosts.” 
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https://en.wikipedia.org/wiki/UNIX
https://en.wikipedia.org/wiki/UUCP
https://en.wikipedia.org/w/index.php?title=EUUG&action=edit&redlink=1
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http://www.cybertelecom.org/notes/nsfnet.htm
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https://www.congress.gov/bill/102nd-congress/senate-bill/272/text
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http://v3.espacenet.com/publicationDetails/biblio?CC=US&NR=5774670&KC=&FT=E
https://patents.google.com/patent/US5774670A/en
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https://en.wikipedia.org/wiki/Spyglass,_Inc.
https://en.wikipedia.org/wiki/Microsoft
https://en.wikipedia.org/wiki/United_States_dollar
https://en.wikipedia.org/wiki/JavaScript
https://en.wikipedia.org/wiki/Transport_Layer_Security
https://en.wikipedia.org/wiki/Transport_Layer_Security
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https://news.netcraft.com/archives/category/web-server-survey/
https://news.netcraft.com/archives/2019/04/22/april-2019-web-server-survey.html
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https://patents.google.com/patent/US6285999B1/en


 

• 

• 

• 

• 

• 

• 

• 

• 

http://www.nytimes.com/2000/01/11/business/media-megadeal-overview-america-online-agrees-buy-time-warner-for-165-billion.html


 

 

http://www.expertsystem.com/what-is-the-semantic-web/
http://www.expertsystem.com/what-is-the-semantic-web/
https://en.wikipedia.org/wiki/Intelligent_agent


 

 

Figure 1 - Semantic Web Stack

 
9 See the resume in https://twobithistory.org/2018/05/27/semantic-web.html, and an informal 

discussion of the Semantic Web trajectory in https://lists.w3.org/Archives/Public/public-

lod/2017Oct/0003.html 

http://www.expertsystem.com/cogito/semantic-technology/
https://twobithistory.org/2018/05/27/semantic-web.html
https://lists.w3.org/Archives/Public/public-lod/2017Oct/0003.html
https://lists.w3.org/Archives/Public/public-lod/2017Oct/0003.html
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10 Retrievable at the following link: https://nakamotoinstitute.org/bitcoin/ 

https://nakamotoinstitute.org/bitcoin/
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11 Retrievable at the following link: https://www.grantthornton.global/globalassets/1.-member-

firms/global/insights/blockchain-hub/blockchain-timeline_final.pdf 

https://www.grantthornton.global/globalassets/1.-member-firms/global/insights/blockchain-hub/blockchain-timeline_final.pdf
https://www.grantthornton.global/globalassets/1.-member-firms/global/insights/blockchain-hub/blockchain-timeline_final.pdf


 

 

Figure 2 – Trajectories of technical improvements in the data transportation technologies.  

Sources: 

•State and Future of Broadband Technologies, European Commission, DG Connect (2015) 

• Muhammad Yussuf, Selection between DSL and PON, GTP Broadband Batch, Hong Kong (2014) 

• DandO_White_Paper, FTTH Council Europe (2014) 

 

 

 
12 Retrievable at the following link: http://www.bouwfondsim.com/wp-

content/uploads/2017/06/Fibre-optics-21st-century-communication-backbone.pdf 

http://www.bouwfondsim.com/wp-content/uploads/2017/06/Fibre-optics-21st-century-communication-backbone.pdf
http://www.bouwfondsim.com/wp-content/uploads/2017/06/Fibre-optics-21st-century-communication-backbone.pdf
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Table 1 - The evolution of mobile telecommunication technologies 
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https://www.techopedia.com/definition/17897/bell-labs
https://www.techopedia.com/definition/3515/operating-system-os


 

https://www.techopedia.com/definition/5510/file-system
https://www.techopedia.com/definition/32078/digital-equipment-corporation-dec
https://www.techopedia.com/definition/21319/programmed-data-processor-pdp
https://www.techopedia.com/definition/4599/supercomputer
https://www.techopedia.com/definition/3903/assembly-language
https://www.techopedia.com/definition/3903/assembly-language
https://www.techopedia.com/definition/24111/fortran
https://www.techopedia.com/definition/3349/data-type
https://www.techopedia.com/definition/8179/machine-code-mc
https://www.techopedia.com/definition/1149/data-structure
https://www.techopedia.com/definition/3277/kernel


 

 

packet switching URL

TCP Hypertext Transfer Protocol

IP HTTP

TCP/IP browser

UDP web browser

POP3 cookies

socket interface security socket layer

Domain Name Server SSL

DNS transport layer security

@ TSL

email page ranking

world wide web mediagraph

w.w.w. search engine

HyperText Markup Language hypermedia database

HTML social graph

Uniform Resource Identifier rich internet

URI HTML5

semantic web

Table 2 - Internet-related patent keyboards 
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Figure 3 - Number of USPTO Internet 

patents assigned by year



 



 



 



 

Table 5 – Top assignees by decade (by number of patents assigned) 

COMPANY COUNTRY DECADE
PATENT 

PORTFOLIO

TOTAL 

NUMBER 

OF 

PATENTS IN 

THE 

DECADE

C5: SUM OF 

THE 

PATENT 

SHARE OF 

THE TOP 

FIVE 

PLAYER

HHI: LOW 

VALUES 

INDICATE 

LARGE 

DISPERSION 

OF THE 

PATENT 

SHARES 
BELL TELEPHONE LABORATORIES INC US 70 260

MOTOROLA INC US 70 108

TEXAS INSTRUMENTS INC US 70 86

IBM CORP US 70 84

HITACHI LTD JP 70 71

THE UNITED STATES OF AMERICA AS REPRESENTED BY THE SECRETARY OF THE NAVYUS 70 70

US PHILIPS CORP US 70 69

HEWLETT PACKARD CO US 70 68

RCA CORP US 70 67

NIPPON ELECT CO LTD JP 70 66

IBM CORP US 80 478

MOTOROLA INC US 80 408

NEC CORP JP 80 297

HITACHI LTD JP 80 279

US PHILIPS CORP US 80 239

SHARP CO LTD JP 80 229

CO LTD TOSHIBA JP 80 207

AT&T BELL LABORATORIES US 80 188

PITNEY BOWES INC US 80 152

TEXAS INSTRUMENTS INC US 80 145

IBM CORP US 90 4474

MOTOROLA INC US 90 1890

NEC CORP JP 90 1520

LUCENT TECH INC US 90 1377

MICROSOFT CORP US 90 1286

FUJITSU LTD JP 90 1096

AT&T CORP US 90 973

SUN MICROSYSTEMS INC US 90 878

SONY CORP JP 90 809

ERICSSON INC US 90 751

IBM CORP US 0 14271

MICROSOFT CORP US 0 9409

SAMSUNG ELECT CO LTD KR 0 2616

HEWLETT PACKARD DEV CO LP US 0 2380

NOKIA CORP FI 0 2368

CISCO TECH INC US 0 2259

SONY CORP JP 0 2142

SAP AG DE 0 2105

QUALCOMM INC US 0 2089

INTEL CORP US 0 1892

IBM CORP US 10 3690

GOOGLE INC US 10 2746

MICROSOFT CORP US 10 1870

APPLE INC US 10 917

TELEFON AB LM ERICSSON PUBL SE 10 885

SAMSUNG ELECT CO LTD KR 10 862

QUALCOMM INC US 10 849

AMAZON TECH INC US 10 805

AT&T INTELLECTUAL PROPERTY I LP US 10 780

BLACKBERRY LTD CA 10 722

154090

55187

0,1443812

0,1649535

0,0090887

0,0091984

4218

10312

53662 0,196545 0,0136894

0,2014667 0,0159456

0,1831591 0,0117086
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Table 6 - Top patents by number of forward citations

patent_numberpubln_auth publn_nr nber uspc uspc_sub appl_dt APPLN_YEAR han_id harm_id appln_id clean_name person_ctry_codefwd_cits5

US7225249 US 7225249 22 709 227 24-set-98 1998 1949812 1949812 48267189 MCI LLC US 2937

US7058600 US 7058600 25 705 34 24-set-98 1998 2078746 2078746 48264869 MCI INC US 2731

US8073777 US 8073777 25 705 50 27-apr-05 2005 3223455 3223455 47741640 VERIZON BUSINESS GLOBAL LLC US 2573

US7447736 US 7447736 22 709 203 30-apr-04 2004 1901735 1917849 53721643 MCI COMMS CORP US 2550

US7447736 US 7447736 22 709 203 30-apr-04 2004 3392676 3392676 53721643 VERIZION BUSINESS GLOBAL LLC US 2550

US6763376 US 6763376 22 709 223 25-set-98 1998 1901735 1917849 48275921 MCI COMMS CORP US 2304

US6745229 US 6745229 22 709 206 24-set-98 1998 3316050 3316050 48264877 WORLDCOM INC US 2279

US8315554 US 8315554 21 455 3 19-gen-10 2010 890338 890338 324059601 DIGIMARC CORP US 2248

US6714979 US 6714979 22 709 225 24-set-98 1998 3316050 3316050 48264854 WORLDCOM INC US 2218

US8620685 US 8620685 25 705 2 30-ago-12 2012 2459230 2462270 405243905 ROBERT BOSCH HEALTHCARE SYSTEMS INC US 2176

US8712790 US 8712790 25 705 2 19-set-00 2000 2456791 2456792 417263325 ROBERT BOSCH GMBH DE 2176

US6631402 US 6631402 22 709 217 24-set-98 1998 3316050 3316050 48264908 WORLDCOM INC US 2104

US8155582 US 8155582 21 455 3 19-mar-09 2009 890338 890338 57856122 DIGIMARC CORP US 2088

US6615258 US 6615258 22 709 223 24-set-98 1998 3316050 3316050 48265655 WORLDCOM INC US 2071

US8527640 US 8527640 22 709 228 02-set-09 2009 3409782 3409782 273943044 TELESHUTTLE TECH2 LLC US 2042

US8161172 US 8161172 22 709 228 02-set-09 2009 3409782 3409782 273943438 TELESHUTTLE TECH2 LLC US 2042

US6587836 US 6587836 25 705 26 24-set-98 1998 3316050 3316050 48264902 WORLDCOM INC US 2034

US7624028 US 7624028 25 705 3 20-ott-99 1999 1500892 1514790 273458227 HEALTH HERO NETWORK INC US 2031

US8160968 US 8160968 25 705 77 20-giu-08 2008 890338 890338 55524271 DIGIMARC CORP US 2029

US6574661 US 6574661 22 709 223 24-set-98 1998 1901735 1917849 48267251 MCI COMMS CORP US 2003
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https://doi.org/10.1057/978-1-349-94848-2_733-1


 

https://www.nngroup.com/articles/law-of-bandwidth/
https://www.nngroup.com/articles/law-of-bandwidth/

