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Tektronix Invented the 
Precision Oscilloscope  

And by 1970 was one of the worlds largest and most important electronics companies.  



In the Early 1970’s Storage Tube Scope 
Technology Begat Graphics Terminals 

Tek Graphic Terminals dominated the “low cost” computer graphics market for the entire 1970’s decade. 



Graphic Terminals Begat 
Desktop Computers 

Introduced in October 1975, the Tek 4051 was arguably 
the first desktop graphic “personal computer” 

Compare to IBM 5100 introduced in September 1975: http://en.wikipedia.org/wiki/IBM_5100    

http://en.wikipedia.org/wiki/IBM_5100


1980 
• Tek’s Graphic Computer System (GCS) was the 

business unit responsible for the 4051 and its 
successors products. 

• Allen Wirfs-Brock and Paul McCullough were working 
for GCS building a systems programming oriented 
Pascal compiler for the Motorola 68000. 

Tek 4041 BASIC Language 68000-based 
Computer Disguised as Electronics Instrument 

Tek 4909 “networked” 
File Server 
Rebecca Wirfs-Brock was lead SW Engineer 

GCS Pascal was 
used as systems 
programming  
language for 
these products. 

http://www.wirfs-brock.com/allen/files/tek/gcsPascal.pdf  
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Phase 1 – Review the Book 

February 1981 Status  
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Started Internal Smalltalk Evangelism   

http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf  
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf  

http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf
http://www.wirfs-brock.com/allen/files/tek/1981-11-pitch-deck.pdf


Phase 2 – Implement a Virtual Machine 

February 1981 Status  

People who contributed: Paul McCullough, Allen Wirfs-Brock, Jason Penny, 
Allen Otis (hardware engineering), Larry Katz, Alan Purdy 
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Phase 2 – Implement a Virtual Machine 

Late May/Early June 1981 Status September(?) 1981 Status 

November(?) 1981 Status 
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68000 computer, virtual machine coded in 
GCS Pascal.  RS-232 interface to a Tek 4025  
raster graphics terminal.  
 
Rendering this image took over an hour.  
4025 display memory was exhausted before 
the complete screen could be rendered. 
 

First display output of a Tektronix Smalltalk 
implementation. 
 
 

http://www.wirfs-brock.com/allen/files/tek/1981-7-first-welcome-screen.pdf 
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Performance 
Sucked, for 

Everybody Except 
Xerox 

A reasonable interpretation of 
the experiment: 
 
You can’t usably run Smalltalk 
on a conventional computer. 
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Original Tek Team’s 
Plan for First Half 

1982 

... When they 
weren’t busy with 

their job hunt 



Meanwhile at Tek Labs 
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Allen escapes to Tek Labs to put 
Smalltalk on the Magnolia 

Over the next 6 months,  
   Paul McCullough 
   Alan Purdy 
   Allen Otis 
   Jason Penny 
 
All escaped to Servio Logic 
and infected it with a 
Smalltalk vision resulting in 
the creation of Gemstone. 
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Why was it so slow? 
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It Worked! 

Magnolia 
Smalltalk 
Magnolia 
Smalltalk 

Late 1982 Performance Mid 1983 Performance 

Magnolia 
Smalltalk 
Magnolia 
Smalltalk 

Original 
Tek 

Original 
Tek 
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The First Tek Smalltalk User... 

... And Its Most Important Evangelist 



Magnolia Smalltalk rapidly became the 
primary language for CS researchers 

within Tek Labs. 

In late 1982 and again in 1983 
Magnolias running Smalltalk 
where the hit of the Tek Labs 
“science fair” where lab projects 
were show cased to the entire 
Tek engineering community. 
 
Several key senior executives 
said: “We really should do 
something with this...” 



Doing Something... 

http://www.wirfs-brock.com/allen/files/tek/1983-2-12-Smalltalk-opportunities.pdf  http://www.wirfs-brock.com/allen/files/tek/1983-3-15-Smalltalk-Desktop-Proposal.pdf  
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From Unicorn to Pegasus 
Unicorn was a Tek IDG project 
(1981-82) to create a family of 
“low cost” color raster graphics 
terminals. 
 
It produced the 4105,4107, 4109 
products. 
 
Dave Squire was the engineering 
manager and Rebecca Wirfs-
Brock was the software project 
leader. 
 
 
 

68010-based Smalltalk 
machine using Unicorn 
packaging. 
 
Jointly staffed by Tek Labs 
and Tek IDG. 





Smalltalk Becomes an AI Language 

• Mike: We need to figure out who the Pegasus customers are going to be. So 
what’s Smalltalk good for?  

• Allen: Uh, it’s a highly interactive, exploratory programming environment. 
• Mike: But who needs something like that? 
• Allen: (thinking about Time magazine cover he just saw about how the Japanese “Fifth Generation 

Computing” initiative was going to use AI to dominate the computing industry) 
Uh, It’s an AI language! 

• Mike: Really? 
• Allen: Uh sure, it has a garbage collector and it’s great for symbolic 

processing.  It’s just like LISP. 
• Mike: So Pegasus is a AI machine like a Symbolics? That’s incredible! That’s 

so hot!!! We can really make a splash with that... 
 

• Mike: (a week later) This AI machine thing is great! But I’ve done some research 
and it seems like people want their AI machines to run LISP and Prolog. 

• Allen: Yeah, I guess we can do that too... 

Reconstructing a conversation in August or Sept. 1983 between Mike Taylor and 
Allen Wirfs-Brock outside Rick LeFaivre’s cubicle in Tek building 50: 
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Tek LOS (Large Object Space) Smalltalk 
Designed for 68020-based 4405 and 4406 
Near Dorado Performance, 19” 1280x1024 display 

• 32-bit object pointers 
• No object table 
• 31-bit small integers 
• Multi-generation GC 
• Large (>64KB) objects 
• Large object GC regions 
• Overlapping, stack 

allocated contexts 
• Optimized for 68020 

instructions set 

We think that the Tek LOS Smalltalk may have been the first shipping commercial 
product, running on a off-the-self processor, to use a generational GC. 







Applications 
Semiconductor Test Systems Silicon Compilers 



Analog Design System 

ADS stands for Analog Integrated Circuit Design 
System (ADS).  Written in ParcPlace Smalltalk-80 
(2100 classes, 33.8K methods, 12Mb source file 
as of 10-9-92), ADS provides a fully integrated 
system for drawing schematics, viewing the 
results of simulations, and producing design 
documentation.  ADS has been in production use 
within Tektronix since June 1988.  There were 
over 125 ADS users in 1992. The ADS program is 
still in production at Tektronix (as of March 
2001). 
 
Dale Henrichs started the project using the Tek 
4404 in January of 1985. When Tektronix  
got out of the Smalltalk business he ported 
ADS to ObjectWorks.  



Smalltalk-Based 
Oscilloscopes 

From: http://c2.com/cgi/wiki?TektronixElevenKayScope  

 
The TektronixInc 11xxx series of sampling oscilloscopes is 
an example of a successful embedded deployment of 
Smalltalk Language. The 11k, as it is commonly known, 
was a staple of the Tek product line for quite a few years. 
 
The 11k featured a 68000 processor, ample memory, and 
a little light on the main circuit board that turned on 
whenever the Garbage Collector ran. It used an 
embedded Smalltalk environment from OTI, and contrary 
to many doubters, performance was not an issue. 
(Unfortunately, the product abandoned the traditional UI 
model that oscilloscopes have, and got a reputation for 
being difficult to use.) 
 
The Smalltalk environment was used in several other Tek 
scopes as well, the 11k was the one which survived the 
longest. 

From: http://www1.tek.com/forum/viewtopic.php?f=5&t=5526#p10552  
Re: Console port for TDS5/7xxD oscilloscopes 
 
Postby sschnelle on Mon Feb 11, 2013 9:45 am 
Example console log i captured from my TDS794D (you can also enter commands on the console, see the 'i' command at 
the end): 
 
No PCMCIA option board detected. 
FLOPPY: Detected 
Adding 7131 symbols for standalone. 
CPU: 68EC040. Processor #0. 
Memory Size: 0x1000000. BSP version 1.0. 
Executing Smalltalk 
-> Executing Diagnostics from Menu 
Start Power-On Diag Sequence 

http://c2.com/cgi/wiki?TektronixElevenKayScope
http://c2.com/cgi/wiki?TektronixElevenKayScope
http://www1.tek.com/forum/viewtopic.php?f=5&t=5526
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Tektronix Smalltalkers’ 
 Impact on Software Development 

Ward Cunningham 
Rebecca Wirfs-Brock 
Kent Beck 
Brian Wilkerson 
Allen Wirfs-Brock 
John Wiegand 
... 
Wiki 
Extreme Programming 
CRC Cards 
Object Behaviorism 
Responsibility Driven Design 
Software Design Patterns 
Agile Manifesto 
Pair Programming 
Object Stereotypes  
Test Driven Development 
ANSI Smalltalk Standard 
JavaScript Standards 
... 



Servio Logic 
(Gemstone, etc.) 

Servio Logic 
(Gemstone, etc.) 

Xerox Xerox 
UIUC 

(Ralph Johnson) 

UIUC 
(Ralph Johnson) 

440X’s Instantiations  
#1 

Instantiations  
#1 

Allen Wirfs-Brock 
Mike Taylor 
Pat Caudill 

Brian Wilkerson 
Juanita Ewing 
Steve Messick 

Rebecca Wirfs-Brock 

Allen Wirfs-Brock 
Mike Taylor 
Pat Caudill 

Brian Wilkerson 
Juanita Ewing 
Steve Messick 

Rebecca Wirfs-Brock 

Roger Bates Roger Bates 

Tom Merrow Tom Merrow 

Glenn Krasner Glenn Krasner 

Digitalk Digitalk 

ParcPlace 
-Digitalk 

ParcPlace 
-Digitalk 

Instantiations  
#2 

Instantiations  
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Instantiations  
#3 

Instantiations  
#3 

Paul McCullough Paul McCullough 

John Wiegand 
Carl McConnell 
John Wiegand 
Carl McConnell 

Alan Purdy 
Paul McCullough 

Allen Otis 
Jason Penny 

Alan Purdy 
Paul McCullough 

Allen Otis 
Jason Penny 

John Wiegand 
Carl McConnell 
Dale Henrichs 
Marlin Wilson 

Mary Wells 

John Wiegand 
Carl McConnell 
Dale Henrichs 
Marlin Wilson 

Mary Wells 

OTI OTI 

IBM IBM John Wiegand John Wiegand 

Embedded 
Smalltalk/Envy 

Knowledge 
Systems 

Knowledge 
Systems 

Reed Phillips 
Sam Adams 

Ward Cunningham 

Reed Phillips 
Sam Adams 

Ward Cunningham 

Jeff McKenna Jeff McKenna 

Sam Adams Sam Adams 

Allen Wirfs-Brock 
Mike Taylor 
Pat Caudill 

Brian Wilkerson 
Juanita Ewing 
Steve Messick 

Carl McConnell 

Allen Wirfs-Brock 
Mike Taylor 
Pat Caudill 

Brian Wilkerson 
Juanita Ewing 
Steve Messick 

Carl McConnell 

Mike Taylor Mike Taylor 

Google Google 

Steve Messick 
Brian Wilkerson 
Steve Messick 

Brian Wilkerson 

Apple Apple 

Kent Beck 
Chip Schnarel 
Rick LeFaivre 

Kent Beck 
Chip Schnarel 
Rick LeFaivre 

Contractor 

Alan Purdy Alan Purdy 

Cunningham & 
Cunningham 

Cunningham & 
Cunningham 

Ward Cunningham Ward Cunningham 

ParcPlace 
Systems 

ParcPlace 
Systems 

Paul McCullough Paul McCullough 

Wirfs-Brock 
Associates 

Wirfs-Brock 
Associates 

Rebecca Wirfs-Brock Rebecca Wirfs-Brock 

Bytesmiths Bytesmiths 

Jan Steinman 
Barbara Bates 
Jan Steinman 
Barbara Bates 

Dale Henrichs Dale Henrichs 

Paul 
McCullough 

Paul 
McCullough 


