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LIGHT BULB MOMENT
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Design Team
Dr. Norman Abramson
  Co-PI; Project Founder and Director
Dr. Franklin Kuo
   Co-PI; Project Manager; Implementer 
   Abramson’s “theory”
Richard Binder
  Original developer and implementer of    
  the ALOHA software protocol, design of   
  central controller software, and network
  protocols
David Wax
  Designed and implemented  ALOHAnet   
  radio system and components
Chris Harrison
  Designed and implemented radio, minicomputers, and
 electronics with David and Alan
Alan Okinaka
  Designed TCU
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PROJECT TEAM (in addition to Design Team)
Dr. Wesley Peterson
Dr. Shu Lin
Dr. E.J. (Ned) Weldon
Dr. Thomas Gaarder
Charlie Bass
Dennis Streveler
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ALOHA System → ALOHAnet
The ALOHA multiplexing technique was a foundational concept in computer networking, directly influencing the 
development of Ethernet, satellite communication systems, and modern wireless networks

• Different timing 
characteristics for:

• CRTs
• TTYs
• IMLAC 

• Dr. Wes 
Peterson 
had 
unique 
primitive 
graphics 
terminal
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RADIO

PACKET DATA NETWORK

THREE PARTS

ALOHA Protocol ALOHAnet
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RADIO
Funding:  Project THEMIS 
(USAF)
Later funding:  ARPA

Allocated portion of USAF Military Frequency
- Dr. David Braverman (Hughes Aircraft Corporation)
- Two 100 kHz BW channels

- 407.350 MHz; uplink; remote user to central computer
- 413.475 MHz; downlink; central computer to remote user

- Challenging! Note  only 6.125 kHz gap in days of
      vacuum tubes for radios

Initially used Motorola push-to-talk radio 
on Keiki (user terminals) and Menehune 
(central controller)
Later used Lenkurt radios at Menehune

Standalone Lockheed System-User-Engineered (SUE) minicomputer:
- Integrated into existing radio network
- Standalone computing facility
- ALOHAnet simulation facility
- Source of file traffic for ALOHAnet 

Terminal Control Unit (TCU)
- 5 cards

- 4 custom designed cards (Alan Okinaka)
- 1 modem

- Against backplane, mounted RF equipment, 
power aps, IFs, etc.
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PACKET -> ALOHA PROTOCOL
a foundational multiple-access method in 
computer networking that allows multiple 
devices to share a single communication 
channel. It operates on the principle of 
a random access network, where devices 
transmit data whenever they have it, without 
first checking if the channel is busy. If two or 
more devices transmit at the same time, their 
signals collide and are corrupted. The 
protocol handles these collisions by having 
the sending device wait a random amount of 
time before retransmitting the data.

Significance
•The ALOHA protocol, first developed in the 
1970s, was a pioneering technology for wireless 
and shared-medium networks.
•It laid the groundwork for modern networking 
technologies like Ethernet and Wi-Fi.
•Its success demonstrated the feasibility of 
random access for large-scale shared networks 
without a central coordinator.

https://www.google.com/search?q=random+access+network&sca_esv=ed904fd06dcfefa7&source=hp&ei=F0cRabyTD8KnkPIPscWKoAo&iflsig=AOw8s4IAAAAAaRFVJ9_QHXscjC0mMbc-S38rC1H_Z_pY&ved=2ahUKEwj1-faZvuaQAxWWLUQIHXKNJQ0QgK4QegYIAQgAEAY&uact=5&oq=aloha+protocol&gs_lp=&sclient=gws-wiz
https://www.google.com/search?q=random+access+network&sca_esv=ed904fd06dcfefa7&source=hp&ei=F0cRabyTD8KnkPIPscWKoAo&iflsig=AOw8s4IAAAAAaRFVJ9_QHXscjC0mMbc-S38rC1H_Z_pY&ved=2ahUKEwj1-faZvuaQAxWWLUQIHXKNJQ0QgK4QegYIAQgAEAY&uact=5&oq=aloha+protocol&gs_lp=&sclient=gws-wiz
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ALOHA Protocol
Chris Binder

Design the positive acknowledgment for the channel
Channel instability; bi-point operation; curve that was developed by Dr. Abramson but in the 1970 
paper on the behavior  of random accessing channel – stopped 

Alan Okinaka
Design Terminal Control Unit (TCU)

Garner: Yeah, it's interesting. You do recall that on very 

first meeting he understood that the network could 

become locked up at a stable point. Yeah, but he never 

wrote about it in any of his papers. 

Binder: Well, he maybe avoided writing it in-- talking 

about it in the 1970 paper. He did include the curves. 

Garner: But they always cut off, right, when it starts to 
[decrease in throughput and lock up]… 

Binder: He’d stop it right at the max point of goodness. 

But at that meeting, he talked at length about the 

instability of the channel, the bi-point operation and all of 
that. 
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DATA NETWORK -> ALOHAnet

The ALOHAnet system, using a 9600 bits per second (bps) channel, had a theoretical capacity to 
support between 100 and 500 active teletype users. In practice, it supported around forty users at its 
peak across several locations on the islands of Oahu and Maui.



A public charity, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.1212

COMMUNICATIONS EVOLUTION  BASED 
ON ALOHANET AND ALOHA PROTOCOL
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SNIPPET OF ALOHAnet IEEE Milestone Proposal
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In summary, the PEACESAT ALOHA protocol was the practical 
application of the ALOHA random access method to enable 
satellite-based data communication across the Pacific region, 
pioneering wireless packet data networks.

ALOHAnet introduced random access protocols for shared media, which became fundamental to Ethernet, 
Wi-Fi, and cellular networks, while PRNET expanded these concepts with repeaters for mobile coverage and 
was a direct descendant of ALOHAnet's innovations.

ALOHAnet was connected to ARPANET via satellite in December 
1972 under the guidance of the U.S. Defense Advanced 
Research Projects Agency. The connection allowed for reliable 
computer communications throughout the United States, 
according to the Wiki entry.

ALOHAnet used a VHF transponder in 1973 to connect to an 
experimental NASA satellite in order to demonstrate PacNet, an 
international satellite data network. The demonstration 
connected the NASA facility in California with five universities 
in Australia, Japan, and the United States, the Wiki entry says.

Real-world Application of ALOHAnet and ALOHA Protocol

https://www.google.com/search?q=random+access+protocols&sca_esv=486c0866b8b04e5b&source=hp&ei=MTISabr5A867kPIPhcfJoQE&iflsig=AOw8s4IAAAAAaRJAQU7hTG81mDQokvc4buJ4SSI4hqbu&ved=2ahUKEwid9My1nuiQAxWiLkQIHXg6EeYQgK4QegQIARAE&uact=5&oq=prnet+alohanet&gs_lp=Egdnd3Mtd2l6Ig5wcm5ldCBhbG9oYW5ldEjZIlAAWNYhcAJ4AJABAJgBmgKgAYESqgEGMC4xMy4yuAEDyAEA-&sclient=gws-wiz&mstk=AUtExfAmjXBQ3stl0J7Qopwd6v-PcZDj2fIqOB-LfBiuaiGD1ZpVOVmq2LDk0eHCoB3sL78KSQOxVa4FMpILwl9NvQL9bG-GNOomgLa-z-G7pvbmgIoBqvPzglI_chSLUrgvpVw&csui=3
https://spectrum.ieee.org/tech-talk/tech-history/dawn-of-electronics/untold-history-of-ai-darpa-dream-of-cyborg-intelligence
https://www.darpa.mil/
https://www.darpa.mil/
https://www.darpa.mil/
https://spectrum.ieee.org/tag/united-states
https://spectrum.ieee.org/tag/nasa
https://en.wikipedia.org/wiki/Pacnet
https://spectrum.ieee.org/tag/australia
https://spectrum.ieee.org/tag/japan
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Unveiling of IEEE ALOHAnet Milestone Plaque
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