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499BC Pheidippides

 

 Racing or homing pigeon

 Drums

 Smoke signals

1775 Paul Revere
 One if by land, two if by sea  --  Binary?
 "The famous ride of Paul Revere..."
 Redundancy -- Dr. Samuel Prescott

Early Beginnings
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1832  Morse and others inventing and patenting
 1837      First railway telegraph in England
 1843     Congress grant $30,000
 1844     "What hath God wrought"
 1851     New York and Mississippi Valley Telegraph Company

1855  Western Union Telegraph Company 
              Ezra Cornell
 1860 & 1870's  Western Union - Jay Gould
 1874     Multiplexing - Baudot 
 1883     Commercial Cable - New York to England

1886  Postal Telegraph Cable
              New York to France  - John Williams MacKay                                                 
 1904     Trans-Pacific Cable

1928  International Telephone and Telegraph
               Merges with Postal Telegraph

30

Electrical Networking -- Telegraph
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1876  First patents - Adams
          Bell - "Mr. Watson come here, I want you."

1877  Bell Telephone Company - Boston

1885  American Telephone and Telegraph Company
1892  First phone call New York to Chicago

           First dial exchange

1894 - 1910  Consolidation of Telephone Companies

1934  Communications Act, FCC
1974  Judge Green, Antitrust

1982  Divestiture = Formation of "baby Bells"

1998 to present  = Recombination
40040

Telephone - Emerging Voice Networks
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1874  Remington typewriter -  QWERTY keyboard
1890  Herman Hollerith - punch cards

1914  Watson becomes president of CTR
Computing

Tabulating

Recording

1920  First electric typewriter

1924  CTR becomes IBM
         IBM electric typewriter

1931 Teletypewriter

         Telex

1961 IBM Selectric typewriter  
50050

Data Processing
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1642 Blaise Paschal - Digital calculating machine
1823 Charles Babbage - Difference engine
1944 Harvard Mark I

1946 ENIAC - Eckert and Mauchley - wired program
John Von Neumann - stored program

1951 UNIVAC
1953 IBM 701
1954 IBM 650  --  My first (in 1958)
1955 IBM 704  --  SHARE User Group formed
1959 Transistor circuit elements and magnetic core memory

1960 1620 Computer  --  COMMON User Group formed
1970 Minicomputers
1974 First computer kit

1981 IBM Personal Computer 
60

One Page History of Computers
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1620  Code named CADET
  Can't add, doesn't even try
  COMMON started with this system
  1710 process control version

1130  Mostly FORTRAN
  People still did commercial
  1820 process control version

System/7
   Invented for process control

Series/1  Rack mount, interrupt driven
  "Shoeboxes" of program parts 
  Many telephony applications 
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Engineering and Process Computers
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1959 1401 First "low cost" transistor system
1962 1440 First removable disk drives

Became available for 1620
1969 System/3      MFCU and 96 column cards

First system "born" in Rochester
Bisync batch and some 3270 support
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But Where Was Commercial?
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S/32  1975  Bisync batch
S/34  1977  5250 terminals and SNA      
S/38  1978  Token - Ring LAN support
S/36  1983  Ease of use, color displays
AS/400 1988  Ethernet, TCP/IP, optical, ...
iSeries

COMMON Computer Networking
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Starting in the early 1960s

GE built a computer and MIT added networking

GECOS operating system

Later became GE-IS, a large time sharing 
company

Other computer companies developed their 
networked computers
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Early Computer Networking

But even before real computers, there was ...
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1940  Paper tape to punch cards

1941  Punch cards to paper tape
 Telegraph circuits
 5 bit Baudot

1943  IBM high speed modems - 25 bits/sec

1953  IBM 046 tape to card

             IBM 047 card to tape

1954  Data transceiver - card to card
 17 characters/second

100110

Data Networking began with Unit Record
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1960  STR (Synchronous Transmit/Receive -- tape-tape)
1963  IBM 1050 (punch card, paper tape, typewriter)
1964  IBM 2250 and 2260 (first display terminals)
1965  IBM 2740 and 2741 (typewriter)
1967  IBM 2780 card read, punch, printer 

(first bisynchronous device)
1969  SDLC  (Synchronous Data Link Control)
??      S/3 with bisync point to point   (maybe 1970)
1972  IBM 3270 green screens
1974  IBM 3780 card read, punch, printer
1976  SNA  --  Systems Network Architecture
1977  S/34 and 5250 green screens
1979  IBM 3279 color display with host graphics
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IBM Network I/O Devices
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What were other computer companies doing?

Data communications growing in importance

Time sharing growing

Computers were expensive to buy and operate

Network smaller sites to one large computer

Everybody "doing their own thing"
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Other Computer Companies
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Burroughs

Univac

NCR

Control Data

Honeywell

BNA

UNA

NNA

Polled

Polled

Polled

Switched

Switched

140

HP                   X.25            Packet Switched

Digital             Decnet         Packet Switched

IBM and the "BUNCH"
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ASCII                             
Asynchronous                
Parallel                           
Half Duplex                    
X-on                                 
Point-to-point
Dial                                 
Coaxial Cable     
50 Ohm               
Copper Cable      
Ethernet
Packet Switching 

EBCDIC
Synchronous
Serial
Full Duplex
X-off 
Multidrop
Leased
Twisted Pair Cable
75 Ohm
Fiber Optic Cable
Token-Ring                     
Cell Switching 

150

Too Many Choices
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What was happening at the phone company??

Still selling mostly voice

Data was a "bother"

but a growing business

Bell Labs doing lots of research

160

Meanwhile ... at the Phone Company
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Bell Labs

Long Lines

Regional Companies

Western Electric

170

AT&T - "Ma Bell"
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     USA                                Canada
Bell Labs                                             Bell Northern Labs
                                                             Bell Northern Research
                                                             BNR 

Long Lines                                       
                                                            BellCanada
Regional Companies

Western Electric                                Northern Electric
                                                            Northern Telecom
                                                            Nortel
                                                            Nortel Networks

Move to Canada
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Mechanical switches replaced by electronics
Smaller, faster, cheaper
First analog, closely followed by digital 

Added functionality : stored programs
Easier provisioning

Enhanced capabilities : minicomputers
Operator assistance
Voice mail  

190

Telephone Service Provider Evolution
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Convergence of functions

Many brands of computers

Many types of computers

Programming language problems

Operating system problems

Standards problems

Network ?? - No problem
Phone lines and dial calls free

200

The Bell System Numbers Game
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A new portable programming language

A new portable operating system

A B   C
"Programmer's Workbench"

UNIX - UNiversal Interactive Executive 
210

Bell Labs Solution
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Use for new systems in network operations

Give away to universities

Encourage students to port to new platforms

Open Source - BSD (U. C. Berkeley)

  Berkeley Software Distribution - Now a company

220

How to Popularize ?
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In any given year, either AT&T or U.S. DoD
was the "largest" computer customer.

Many different brands

Each had their own proprietary networking

Difficult to talk among networks

Defense dependent on computer network

Architectures were centralized (SysGen)

230

Meanwhile in the U. S. government...
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DARPA 

+
Universities = TCP/IP
+

C
UNIX

Decentralized
Multi-vendor
Nonproprietary

Defense

240

The Defense Network
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Sputnik

+
Universities =DARPA 

Network+
Research 

Collaborative
Research

   Science
Awakening

250

The Government Influence
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TCP/IP

+
Universities =NSF Net
+

National 
Science

Foundation

Diverse
Research
Interests

Network

260

Supercomputers
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National Bureau
of Standards 

+
U.S. Government

OSI

DARPA+
NSF

=TCP/IP

+
Universities

=
270

Winners and Losers
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Xerox

Palo 
Alto

Research

Center

Star Workstation
Ethernet LAN

Graphical Interface
Icons

Pointing Device
Mouse

280

Building Blocks 
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Xerox
Palo Alto
Research
Center

Stanford
University
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Working Together
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RISC Processor

Graphics

Single User

      Logical  = TCP/IP

        Physical = Ethernet

Interconnect = Routers

Workstation Network

300

Distributed Computing Model
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RISC Processor

Graphics

Single User

Workstation
Stanford
University
Network 

Network

Logical  = TCP/IP

Physical = Ethernet

Interconnect = Routers              

cisco

310

Startup Companies YOU Might have Owned
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LANs -- An Important Lesson

Ethernet            Mid 1980s            Token-Ring

Simple                  Technology                    More complex
First                       Introduced                    Second

10 Mbps                Advertised speed          4 Mbps

4 Mbps                  Actual speed                  4 Mbps

Random                Performance                  Planned

None                      Management                  Built-in

None                      Priority                            Built-in 
Low                        Price                               Slightly more

No                          Self-healing                    Yes

Random                Sharing                           Sequential

2 shield coax        Cable                              UTP

Yes                        Collisions                      No

320
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Which is the winner?

Original Ethernet    Late 1990s Ethernet

Simple Technology Simple
First Introduced Improved

10 Mbps Advertised speed 10,100,1000 ... Mbps

4 Mbps Actual speed 10,100,1000 ... Mbps

Random Performance Planned

None Management In the switch

None Priority Not needed
Low Price Even lower

No Self-healing Yes

Random Sharing Dedicated

2 shield coax Cable Cat. 5 UTP to 1 gig

Yes Collisions No
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Internet

Wide Area
Internet Protocol

Asynchronous Transfer Mode??
Sonet?

Dense Wave Division Multiplexing
Optical Networking

QoS

Interconnect
Routers

Switches

Local Area
Internet Protocol
Faster and Faster

Ethernet
Twisted Pair Copper

Optical Fiber
340

Future of Networking        


