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Douglas Engelbart, 1925–2013, was an American engineer and inventor. He had a vision for the
future where people could work together in a vast information space. He worked on the Online
System (NLS) to develop a tool to allow people to collaborate and demonstrated the tool in
1968 at the Fall Joint Computer Conference, which became to be known as the Mother of All
Demos. This Seminar report covers the history of Engelbart, from his youth to his contributions
on the NLS and finally what he did later in life.
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1 Introduction

Douglas Engelbart was an inventor and engineer born in the United States in 1925. He is most
renowned for his pioneering work on the NLS, the “oN-Line System”, which is a computer
collaboration system made in the 1960s. The presentation of the system later came to be
known as the “Mother of All Demos”, in which they presented the features of the NLS and
the tools needed to run and use it.

Engelbart had a vision for the future and worked to reach it. He imagined people working
together in a vast information space, which would help collaboration. In this seminar report,
we will look first at his early life, covering his studies and some of his choices leading to how
he worked on his vision.



2 Early Life and Studies

Figure 2.1: Douglas Engelbart in 1968 [10].

Douglas Engelbart was born on January 30th, 1925 in Portland, Oregon to Carl and Gladys
Engelbart [1]. He was the middle child with an older sister and a younger brother. Their
mother came from a Norwegian and Swedish family background and was artistic. She never
finished high school. Their father came from a German family background. As he was
interested in radio and he opened a radio shop in Portland.

Douglas was not interested in the radios and was actually discouraged by them [1]. He felt
mystified and intimidated by them, as expected of a child. It was not until high school that
he became interested in technology. He went to a local high school in Portland. There, he
heard rumors of radar and how the Navy would train people on it behind closed doors. It
was a secret, which intrigued him. It led to him preparing to enter the Navy so that he
could get his hands on it. To prepare for it, he attended Oregon State University, studying
electrical engineering, for 2 years before serving in the US Navy as an electronic and radar
technician in 1944–1946 [4]. During his time there, he read the seminal article “As We May
Think” by Vannevar Bush, which had a great impact on his thinking later on. After serving
in the Navy, he returned to Berkeley and finished his undergraduate studies in 1948 as a
senior honor student.

After graduating, he worked for a while as an electrical engineer until he had his epiphany,
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the light bulb moment for his vision, in 1951. He realized he needed to return to finish his
studies [4] to achieve his vision. He applied to both the University of California in Berkeley
and Stanford University and was accepted to both [1]. However, when deciding which one
to go to, he found out that Berkeley had a computer program sponsored by the Navy, while
Stanford had not even heard of it. It was an easy choice for him, so he went to Berkeley. He
graduated in 1953 with a master’s degree and in 1955 with a doctorate degree, majoring in
Electrical Engineering with a specialty in Computers in both degrees.



3 Career

After finishing his undergraduate studies at Oregon State University, Engelbart was recruited
to work at the NACA Ames Research Center, currently NASA Ames, as an electrical engineer
in 1948 [1]. At the Ames Research Center, he worked in a team that helped with building
and maintaining the wind tunnels that were being built there.

While the work at Ame Research Center was educating, Engelbart felt that it, as a line job,
was not something that could satisfy someone who wanted to create something themselves.
Having just gotten engaged, he started pondering about his life goals and came to the con-
clusion that he wanted to help the world somehow [4]. With his past as a radar technician,
he had seen how information could be shown on a screen and imagined if it could be applied
to computers as well.

To pursue his vision, Engelbart returned to his studies in 1951 at the University of California
at Berkeley. After his finishing his post-graduate studies in 1955, he worked at the university
for the following year as an assistant professor. There he would sometimes teach students
in place of a professor [2]. However, the students were still mystified by the computers so
he could not bounce any ideas off of them. Furthermore, programming at the time was very
primitive, so he decided to look outside of universities to realize his vision.

3.1 Mother of All Demos

With his vision in mind, Engelbart accepted a researcher position at Stanford Research
Institute (SRI) in 1957. Within 2 years of working there he worked on various magnetic
computer components and received several patents for them [4]. He managed to get partial
funding from ARPA for his own laboratory, the Augmentation Research Center (ARC) at
SRI in 1959. He would spend the next 18 years at ARC as the director. There they started
working on the “oN-Line System” (NLS), which was guided by his vision.

3.1.1 Engelbart’s vision and NLS

Engelbart’s vision was to augment human intellect, to increase human capabilities [6]. He
envisioned a vast information space where people could work together. He saw that people
working together was more effective than them working separately. The idea was to build
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a framework that would enable humans to work better and collaborate with each other. As
they were building something new, there were no tools to build it with, so they had to invent
the tools to build the tools with.

They started building the OLTS, the off-line text system, a system meant for editing text
collaboratively. Users could record changes to the documents by punching commands onto a
paper tape and then feeding it to the OLTS later [8]. This allowed collaboration on the same
documents but required the user to calculate how the changes would affect the documents
beforehand.

When timesharing systems were taken into use, the system could support multiple users at
once on different workstations [5]. In other words, it was now “on-line”. As the offline version
of the system continued to be supported, the abbreviation for both systems would have been
OLTS and they were accordingly renamed to FLTS, offline, and NLTS, online. Finally, when
the system evolved to support more than just text, the T was dropped from the abbreviation,
leaving us with NLS.

The finished NLS workstations were compromised of a CRT monitor, a video camera, a
mouse, a keyboard, and a keyset. The keyset was an additional instrument, 5 keys operated
with one hand, that could be used alongside the mouse for control or even typing. The
features of NLS include but are not limited to hypertext, flexible view control, multiple
windows, document version control, and teleconferencing.

3.1.2 Mouse

To control the cursor on the screen, then called “the bug”, the Engelbart and William English,
a colleague, needed a comfortable and precise tool. They experimented with light pens,
joysticks, and a trackball under the table controlled by knee [7]. Eventually, they arrived at
the mouse, which was a small wooden box with 2 perpendicular wheels on the bottom along
with a single button at the top as seen in Figure 3.1. It was called the mouse because it
looked like one with the cord sticking out from the back, unlike modern corded mice.

The idea of the mouse came to him while he was thinking about how to improve interactivity
with the computer more efficiently. It came from the planimeter, which was a tool used for
measuring distances by engineers and geographers [4]. As the tool measured distance in one
dimension, using two of them perpendicular to each other could be used to measure location
in a two-dimensional plane.

The patent for the mouse was granted under the description “X-Y position indicator for a
display system.” to be held by SRI in 1970 [4]. The patent was licensed to Apple among
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Figure 3.1: The mouse prototype from the front [11].

other companies, however, it was not commercially viable until Apple released the Macintosh
in 1984, 3 years before the patent expired. According to Engelbart, the mouse was licensed
to Apple for roughly $40,000 by SRI not realizing the value of the invention [9]. Furthermore,
as the patent was held by SRI, Engelbart didn’t directly receive any royalties from it. He
was only given $10,000 4 years after he left SRI as a way to avoid legal issues [3].

3.1.3 The Demo itself

The presentation on what Engelbart and his team had been working on was held at the 1968
Fall Joint Computer Conference in San Francisco [4]. To present to the attending over 1000
people, they needed to use a new device, a video projector connected to their system. Using
the projector, they could project dynamic feed straight from their system onto a 20-foot
screen. While Engelbart was at the venue, the NLS computer itself was at their lab at SRI,
30 miles away connected by a cable.

During the presentation, Engelbart and his team presented the features of NLS in real-time
with multiple video feeds both from the venue and the lab at SRI. It was an example of what
teleconferencing could be. The demo went almost entirely without problems, except for some
audio issues near the end, which they were able to correct.

3.2 ARPANET

ARPANET was the precursor to the internet. It was launched in 1969 and Engelbart’s lab
was one of the two first sites connected to it [4]. The first message sent between the two
sites was “login”, however, the system crashed after the first two letters had been received,
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with “lo” ending up being the first message sent on the network. NLS had been used by only
Engelbart and his team, so they looked forward to connecting it to a broader community.

3.3 Rest of his career

Following the work done on NLS, budget cuts at SRI caused most of Engelbart’s team to
be laid off. As the last remaining member of his laboratory, Engelbart joined Tymshare as
a Senior Scientist in 1977 when NLS was bought by Tymshare, Incorporated and renamed
to Augment [7]. They desired to use it commercially turning it into an office automation
system. In 1984 Tymshare was bought by McDonnell Douglas Incorporation and Engelbart
transferred along with it.

In 1989, Engelbart retired from McDonnell Douglas to work on his passions. He set up a
project, the Bootstrap Project, to lay the groundwork for an initiative to advance collabora-
tive knowledge development at Stanford University [4].

He wanted to create the Open Hyperdocument System (OHS) [4]. He had 4 main goals he
wanted to accomplish with the OHS:

• Flexible view controls, such as controlling how much of the document structure is visible
or how much metadata is visible.

• Hyperlinking between any object in documents, like hyperlinks currently on the inter-
net.

• Same features should be available while either reading or editing a document.

• Objects or chunks of structures from documents can be transcluded, included as they
are in the original document, within other files using a reference.

In 1990 the groundwork had been laid and he became the director of Bootstrap Institute
& Bootstrap Alliance where he spent 18 years working on the OHS and collaborating with
various industry and government stakeholders.

3.4 Awards and Honors

Engelbart received numerous awards during his lifetime, but not much recognition for his
vision until the world had started to catch up. Of the 63 awards he received [4], 62 of them
were awarded after the year 1987. The first one he received was the FJCC Special Recognition
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award, given for “for your most unusual contribution to the success of our program** at the
conference the famous demo was held at.

Among the 62 awards, some of the notable awards include the ACM Turing Award, received
in 1997 for his inspiring innovations in collaborating computing and the technologies that
support it over 30 years, and the National Medal of Technology Innovation, awarded to him
by the US President Clinton in 2000.

He was also awarded 4 honorary doctorate degrees by Oregon State University in 1994, by
the New Jersey Institute of Technology in 1999, by Santa Clare University in 2001, and by
Yale University in 2011.



4 Conclusions

While Engelbart did not receive much recognition for his work on the NLS early on, people
finally started to understand how far ahead of his time he was. He ended up laying the
groundwork for the modern computer and internet era. Most of his ideas are in everyday use
nowadays and the world might have looked completely different without his contributions.
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