Internet SocietyState of the

InternetTony Rutkowski, Vice-President

<amr@isoc.org

><amr@sprint.com

>August 1993Provided through support from the Sprint Corporation

Aug 93

The Internet: what is it?qGeneral definition

:

A vast global open information

metanetwork (a network of

networks) qNarrow definition (IP Internet)

:

a set of at least 16,000 of the

50,000 registered

internetworks which are

capable of routing Internet

Protocol packets among

themselves qBroad definition

:

the IP Internet plus all

connected networks capable

of routing traffic to a

destination device or process

Includes

application

level gateways

(e.g., e-mail),

store and

forward

networks, and

networks using

non-IP

protocols

The means by

which all the

world�s

computers are

able to

communicate

with eachother

The number of

networks

passing traffic

via the major

backbones

Perspectives

FOverview

FRegistered

Internetworks

FConnected

Internetworks

FHosts

FTraffic

FServices

FGateways

Aug 93

Internets and the Internet - OverviewIP internets

n46,782 registered

(26 Jul 93) n91 countries

(30 Mar 93) ngrowing at 12 % / month

Internet

t15,249

(NSFNet 31 Aug 93)

plus 1,040

(CERNex Mar 93)

connected IP internets t60 IP countries

(1 Aug 93) t�93 ave growth 7.42% / mo

(8.98% /mo non-USA) t1.776 million computer

hosts; 26,000 domains

(July 93) tE-mail and other gateways

to 137 countries

(Aug 93)

Research

29%

Government

9%

Educational

4%

Defense

7%

Commercial

51%

Commercial

51 %

Research (including

commercial)

29 %

9 %

Defense

7 %

Educational

4 %

Sources: rs.internic, nis.nsf, sri.com (Lottor), Yu, Landweber .

* Rutkowski parse of Mar�93 InterNIC and NSF data

29%

Defense

10%

Educational

6%

Government

7%

Research

48%

29 %

10 %

6 %

Government

7 %

commercial)

48 %

IP internets*

Internet

Networks*

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Jan-89

Feb-89

Mar-89

Apr-89

May-89

Jun-89

Jul-89

Aug-89

Sep-89

O c t - 8 9

Nov-89

Dec-89

Jan-90

Feb-90

Mar-90

Apr-90

May-90

Jun-90

Jul-90

Aug-90

Sep-90

O c t - 9 0 Nov-90 Dec-90

Jan-91 Feb-91

Mar-91

Apr-91

May-91

Jun-91

Jul-91

Aug-91 Sep-91

O c t - 9 1

Nov-91

Dec-91

Jan-92 Feb-92

Mar-92

Apr-92

May-92

Jun-92

Jul-92

Aug-92 Sep-92

O c t - 9 2

Nov-92

Dec-92

Jan-93 Feb-93

Mar-93

Apr-93

May-93

Jun-93

0

5 0 0 0

1 0 0 0 0

1 5 0 0 0

2 0 0 0 0

2 5 0 0 0

3 0 0 0 0

3 5 0 0 0

4 0 0 0 0

Historical Profile of Registered IP Networks

IP Networks

registered

Source: <rs.internic.net> 1 Jul 1993

Class C

Class B

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Historical Profile of Connected IP Networks

Jul-88

Aug-88

Sep-88

Oct-88

Nov-88

Dec-88

Jan-89

Feb-89

Mar-89

Apr-89

May-89

Jun-89

Jul-89

Aug-89

Sep-89

Oct-89

Nov-89

Dec-89

Jan-90

Feb-90

Mar-90

Apr-90

May-90

Jun-90

Jul-90

Aug-90

Sep-90

Oct-90

Nov-90

Dec-90

Jan-91

Feb-91

Mar-91

Apr-91

May-91

Jun-91

Jul-91

Aug-91

Sep-91

Oct-91

Nov-91

Dec-91

Jan-92

Feb-92

Mar-92

Apr-92

May-92

Jun-92

Jul-92

Aug-92

Sep-92

Oct-92

Nov-92

Dec-92

Jan-93

Feb-93

Mar-93

Apr-93

May-93

Jun-93

Jul-93

0

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

5 0 0 0

6 0 0 0

7 0 0 0

8 0 0 0

9 0 0 0

1 0 0 0 0

1 1 0 0 0

1 2 0 0 0

1 3 0 0 0

1 4 0 0 0

1 5 0 0 0

Networks in US

Networks

outside US

Sources: <nis.nsf.net> 8 Aug 93

tnon-USA growing more rapidly tprojected crossover in Oct 1994

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Evolution of Internet Users

M a r - 9 1

M a r - 9 2 M a r - 9 3

0

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

5 0 0 0

6 0 0 0

7 0 0 0

8 0 0 0

Mar-91

Mar-92 Mar-93

Research 1359 2335 3423

Commercial 269 653 2038

Defense 304 439 696

Government 150 283 498

Educational 2 40 460

Evolution of types of networks transiting traffic via

NSFNet backbone shown by their registered category

Networks

Research (commercial

and non-commercial)

Commercial

Defense

Government

Educational

Sources: NIS.NSF.NET official statistics database correlated with RS.InterNIC.NET registration database

Networks

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Global Distribution of Internet Protocol Networks

USA

Canada

Germany

UnitedKingdom

Sweden

Japan

Australia

France

Netherlands

Italy

Finland

Denmark

Switzerland

Taiwan

Austria

South Africa

NewZealand

Norway

Brazil

Spain

Portugal

Czech

Ecuador

Singapore

Belgium

SouthKorea

Chile

Israel

Ireland

Mexico

Hungary

Poland

Indonesia

Thailand

Russia

Philippines

SaudiArabia

Yugoslavia

Greece

HongKong

Turkey

Iceland

Luxembourg

PuertoRico

Slovenia

Slovakia

India

Venezuela

Jamaica

Cyprus

Estonia

China

Estonia

Nicaragua

Malaysia

Argentina

Bulgaria

Romania

Syria

Borneo

Guam

Ukraine

Colombia

CostaRica

Egypt

Gabon

Ghana

Guatemala

Kuwait

Latvia

Macau

Morocco

Panama

PapuaNewGuinea

Peru

Tunesia

Uruguay

Algeria

Antarctic

Bermuda

Bolivia

Croatia

Fiji

Lithuania

Malta

Mozambique

Oman

U.S.VirginIslands

UnitedAramEmirates

Cameroon

Sources: <rs.internic.net>, <nis.nsf.net>

1 Apr 93

Registered IP

Networks

IP Networks with

Internet Connectivity

1

10

100

1,000

10,000

100,000

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Reachable

Reachable

Reachable

Hosts

Hosts

Hosts

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Internet Hosts Reachable 1981-1993

Aug-81

May-82

Aug-83

Oct-84

Oct-85

Feb-86

Nov-86

Dec-87

Jul-88

Oct-88

Jan-89

Jul-89

Oct-89

Oct-90

Jan-91

Jul-91

Oct-91

Jan-92

Apr-92

Jul-92

Oct-92

Jan-93

Apr-93

Jul-93

Oct-93

Dec-93

1 0 0

1 0 0 0

1 0 0 0 0

1 0 0 0 0 0

1 0 0 0 0 0 0

1 0 0 0 0 0 0 0

Source: <ftp.nisc.sri.com> /pub/zone (work by Mark K. Lottor)

Measured Hosts

Reachable

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Internet Hosts Reachable 1989-1993

Jan.89

Jul.89

Oct.89

Oct.90

Jan.91

Jul.91

Oct.91

Jan.92

Apr.92

Jul.92

Oct.92

Jan.93

Apr.93

Jul.93

Oct.93

Dec.93

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

1,000,000

1,100,000

1,200,000

1,300,000

1,400,000

1,500,000

1,600,000

1,700,000

1,800,000

1,900,000

2,000,000

Source: <ftp.nisc.sri.com> /pub/zone (work by Mark K. Lottor)

Measured Hosts

Reachable

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Global Growth of Internet Hosts in 1992-93

c o m e d u g o v i n t m i l n e t org

A r g e n t i n a

B r a z i l

Canada

C h i l e

Costa Rica

E c u a d o r

M e x i c o

U S A

V e n e z u e l a

A u s t r i a

B e l g i u m

C y p r u s

Denmark

F i n l a n d

France

Germany

Greece

I c e l a n d

Ireland

I t a l y

L i e c h t e n s t e i n

L u x e m b o u r g

N e t h e r l a n d s

Norway

P o r t u g a l

S p a i n

S w e d e n

S w i t z e r l a n d

T u r k e y

UK (gb)

UK (uk)

B u l g a r i a

Croatia

C z e c h

Czech & Slovak

E s t o n i a

Hungary

L a t v i a

P o l a n d

R o m a n i a

R u s s i a

S l o v a k i a

S l o v e n i a

U k r a i n e

Y u g o s l a v i a

I s r a e l

T u n e s i a

South Africa

Hong Kong

I n d i a

J a p a n

Korea

M a l a y s i a

S i n g a p o r e

Taiwan

T h a i l a n d

A u s t r a l i a

New Zealand

A n t a r t i c a

7Reachable

Hosts

Global

largely US

Americas

W. Europe E. Europe

Middle

East

Africa

AsiaAustal-

Pacific

Jan 1993

Jan 1992

Source: <ftp.nisc.sri.com> /pub/zone (work by Lottor)

Jul 1993

100,000

10,000

1,000

100

10

1

Aug 93

Jan.92

Jan.93

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

1992 Internet National Host per Capita Growth

Hosts per

1000 Persons

sources: SRI Jan 1993 Hosts; World Almanac 1990 population statistics

Jan 1993

Jan 1992

Jan.93

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Internet

Internet

Internet

Traffic

Traffic

Traffic

� 1993 by A-M. Rutkowski Internet Society

Aug 93

NSF Backbone Network History of Traffic

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

1991

1992

1993

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

Terabytes

(10

12 bytes)

Note: Combined T1 & T3 Traffic prior to Oct 1992

Source: <nis.nsf.net> /statistics/nsfnet

Transition to

T3 backbone

completed

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Growth of Outbound US-NSF Internet Traffic 1992-1993

Argentina

Brazil

Canada

Chile

CostaRica

Ecuador

Mexico

Venezuela

Austria

Belgium

Cyprus

Denmark

F i j i

Finland

France

Germany

Greece

Iceland

Ireland

Italy

Liechtenstein

Luxembourg

Netherlands

Norway

Portugal

Spain

Sweden

Switzerland

Turkey

UnitedKingdom

Bulgaria

Croatia

CzechRepublic

Estonia

Hungary

Latvia

Poland

PuertoRico

Romania

Slovakia

Slovenia

Yugoslavia

Kuwait

Tunisia

SouthAfrica

HongKong

India

Japan

Malaysia

Singapore

SouthKorea

Taiwan

Thailand

Australia

NewZealand

Dec 1992

Dec 1991

Megabytes / month

Source: <nis.nsf.net> /statistics/nsfnet Jul 1993 1

10

100

1,000

10,000

100,000

1,000,000

Jun 1992

Aug 93

C a n a d a

Mexico

U n i t e d S t a t e s

S w i t z e r l a n d

G e r m a n y

N e t h e r l a n d s

F r a n c e

I t a l y

A u s t r i a

U n i t e d K i n g d o m

F i n l a n d

S w e d e n

P o l a n d

Norway

S p a i n

H u n g a r y

Czech Republic

Denmark

Israel

A u s t r a l i a

J a p a n

T a i w a n

CERN Exchange Internet Traffic March 1993

Inbound

Outbound

Megabytes / month

Source: <nis.nsf.net> /statistics/nsfnet Jul 1993 1

100

1,000

10,000

100,000

1,000,000

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Argentina

Australia

Austria

Belgium

Brazil

Cameroon

Canada

Chile

Croatia

Cyprus

Czechoslovakia

Denmark

Ecuador

Estonia

Finland

France

Germany

Greece

HongKong

Hungary

Iceland

India

Ireland

Israel

Italy

Japan

Korea

Kuwait

Latvia

Luxembourg

Malaysia

Mexico

Netherlands

NewZealand

Norway

Poland

Portugal

PuertoRico

Singapore

Slovenia

SouthAfrica

Spain

Sweden

Switzerland

Taiwan

Thailand

Tunisia

UnitedKingdom

Venezuela

1 . 0 0 E + 0 6

1 . 0 0 E + 0 7

1 . 0 0 E + 0 8

1 . 0 0 E + 0 9

1 . 0 0 E + 1 0

1 . 0 0 E + 1 1

1 . 0 0 E + 1 2

1992 Growth of Inbound US-NSF Internet Traffic

Dec 1992

Dec 1991

Megabytes/

month

Gigabytes/

month

Terabytes/

month

Source: <nis.nsf.net> /statistics/nsfnet Jan 1993

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Internet

Internet

Internet

Services

Services

Services

Aug 93

Internet

Internet

Internet

How does it fit together: an information food chain

Telecom �Pipes�

What People and

Organizations Do

Information �Tools�

Internet �Glue�

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Growth of Internet Services: Navigating Global Information Space

The Basics

lRemote computer use lTransferring files lemailMailing Lists and Bulletin Board Services lAutomated mailing lists lNews distribution

Interactive Information Delivery Services

lGopher lWorld Wide Web

Directory Services

lWHOIS

Netfind

X.500

Indexing Services

larchie

Veronica lWAIS

online library catalogues

Active Agents

lKnowbots

Allows Personal

browsing

Allows

Personal news

feeds

Allows Finding

People

Allows Finding

Information

Allows

Automated

Gathering

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Emerging Internet Services: enabling

mercantilism

Commercial Electronic Data

lBellcore Mercantilism Project lEducational EDI initiative lMCC EINet initiative

Applying Encryption Technology

lSignature verification l�Digicash� lCopyright protection lPrivacy enhancement

Multimedia

lMIME lNational Public Internet multicasts lDARTNet Project

Office and Entertainment Connectivity

Mobile

Allows

exchange of

commercial

business records

Allows

property

transactions

Allows

entertainment

and broadcasting

Allows office and

home integration

Allows portability

� 1993 by A-M. Rutkowski Internet Society

Aug 93

NSF Internet Backbone Network History of Services

Oct.90

Jan.91

Apr.91

Jul.91

Oct.91

Jan.92

Apr.92

Nov.92

Feb.93

May.93

0

10

20

30

40

50

60

Percent

of total

traffic

Categories of Internet Services

Source: <nis.nsf.net> /statistics/nsfnet Aug 1993

File

Exchange

Other TCP/UDP

(multicasting)

Interactive

Name Lookup

Non-TCP/UDP

Statistics not available

during T1 to T3 transition

Messaging

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Internet

Internet

Internet

Gateways

Gateways

Gateways

� 1993 by A-M. Rutkowski Internet Society

Aug 93

Commercial E-Mail Gateways

Jun.93

May.93

Apr.93

Mar.93

Feb.93

Jan.93

Dec.92

Nov.92

NSF-out

NSF-in

NSF-out

NSF-in

0.00E+00

5.00E+09

1.00E+10

1.50E+10

2.00E+10

2.50E+10

3.00E+10

Bytes of Traffic

Company A

Company B

� 1993 by A-M. Rutkowski Internet Society

Aug 93

IBM Corporate-Internet Gateway Historical Profile

0

5 0 , 0 0 0

1 0 0 , 0 0 0

1 5 0 , 0 0 0

2 0 0 , 0 0 0

2 5 0 , 0 0 0

3 0 0 , 0 0 0

3 5 0 , 0 0 0

4 0 0 , 0 0 0

4 5 0 , 0 0 0

Jul-93

Jun-93

May-93

Apr-93

Mar-93

Feb-93

Jan-93

Dec-92

Nov-92

Oct-92

Sep-92

Aug-92

Jul-92

Jun-92

May-92

Apr-92

Mar-92

Feb-92

Jan-92

Dec-91

Nov-91

Oct-91

Sep-91

Aug-91

Jul-91

Jun-91

May-91

Apr-91

Mar-91

Feb-91

Jan-91

Dec-90

Nov-90

Oct-90

Sep-90

Aug-90

Jul-90

Jun-90

May-90

0

5 , 0 0 0

1 0 , 0 0 0

1 5 , 0 0 0

2 0 , 0 0 0

2 5 , 0 0 0

3 0 , 0 0 0

3 5 , 0 0 0

4 0 , 0 0 0

Users

Messages

per month

per month

Source: Advantis, Tampa FL

Question: My technical vitality is enhanced

by Internet’s global interconnectivity

48%

35%

15%

2%

Strongly agree

Agree

Neither Agree nor

Disagree

Disagree

Strongly Disagree

Question answered by 1287 IBM Corporate users

- I use the internet gateway to:

35%

26%

11%

10%

9%

5%

4%

Communicate with peers

Communicate with

customers

Other

Degree oriented

education

Subscribe to external

forums

Communicate with

government agencies

Participate in standards

activities