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Tektronix	Invented	the	
Precision	Oscilloscope		

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



1980	
•  Tek’s	Graphic	Computer	System	(GCS)	was	the	
business	unit	responsible	for	desktop	graphic	
computers.	

•  I	was	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.	

hbp://www.wirfs-brock.com/allen/files/tek/gcsPascal.pdf		



GCS	Pascal	Modularity	

•  Interface	Units	and	
ImplementaPon	Units	

•  Imports	and	Exports	
•  Why	Modules?	

– MulPple	people	
developing	one	program	

–  Unmanageable	as	a	
single	source	file	

hbp://www.wirfs-brock.com/allen/files/tek/gcsPascal.pdf		



Modules	allow	a	large	program	to	be	cut	
into	manageable	pieces	

...	that	can	be	put	back	together	



Phase	1	–	Review	the	Book	

February	1981	Status		

hbp://www.wirfs-brock.com/allen/files/tek/1980-10-14-1st%20book-review-meePng.pdf		
hbp://www.wirfs-brock.com/allen/files/tek/1981-2-Larry-Katz-intro-and-status.pdf		



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	
implementaPon.	
	
	

hbp://www.wirfs-brock.com/allen/files/tek/1981-7-first-welcome-screen.pdf	



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	enPre	
Tek	engineering	community.	
	
Several	key	senior	execuPves	
said:	“We	really	should	do	
something	with	this...”	

hbp://www.wirfs-brock.com/allen/things/smalltalk-things/tektronix-smalltalk-document-archive		



hbp://www.wirfs-brock.com/allen/files/tek/4404-Flyer.pdf		



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	
•  MulP-generaPon	GC	
•  Large	(>64KB)	objects	
•  Large	object	GC	regions	
•  Overlapping,	stack	

allocated	contexts	
•  OpPmized	for	68020	

instrucPons	set	

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





Analog	Design	System	

ADS	stands	for	Analog	Integrated	Circuit	Design	
System	(ADS).		Wriben	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	schemaPcs,	viewing	the	
results	of	simulaPons,	and	producing	design	
documentaPon.		ADS	has	been	in	producPon	use	
within	Tektronix	since	June	1988.		There	were	
over	125	ADS	users	in	1992.	The	ADS	program	is	
sPll	in	producPon	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:	hbp://c2.com/cgi/wiki?TektronixElevenKayScope		
	
The	Tektronix	Inc	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	lible	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	tradiPonal	UI	
model	that	oscilloscopes	have,	and	got	a	reputaPon	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:	hbp://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	opPon	board	detected.	
FLOPPY:	Detected	
Adding	7131	symbols	for	standalone.	
CPU:	68EC040.	Processor	#0.	
Memory	Size:	0x1000000.	BSP	version	1.0.	
ExecuPng	Smalltalk	
->	ExecuPng	DiagnosPcs	from	Menu	
Start	Power-On	Diag	Sequence	



The	Live	Programming	Experience	



Issues	With	“File-in”	

•  Dependencies	upon	current	image	state	
– File-in	order	
– Conflicts	extending	system	classes	
– No	fixed	semanPcs	

Saving	a	“program	“as	a	file-in	didn’t	guarantee	that	it	could	loaded	in	
the	future	or	in	somebody	else’s	image.	



Issues	With	a	Virtual	Image	

•  How	did	it	get	to	its	current	state?	
•  Is	it	reproducible?	
•  Rolling-back	mistakes?	
•  What	if	it	gets	irreparably	corrupted?	
•  How	can	mulPple	people	work	on	a	project?	



Repeatable	Deployment?	

•  How	can	you	reliably,	repeatedly,	reproducibly	
deliver	a	Smalltalk	based	applicaPon	

•  Managing	differing	configuraPons?	
•  Removing	the	development	tools.	
•  Maintaining	old	releases	



hbp://2.bp.blogspot.com/-XyStYXcP674/Ul1wUhs5fQI/AAAAAAAAQI0/pd359h_gRNc/s1600/tropical+rainforest.jpg		

Organic	versus	Mechanical	



Modular	
Smalltalk	



From	Tektronix	to	InstanPaPons	
•  ApplicaPon	Organizer:	

–  Single	User	Tool	
–  “file-ins”	formalized	as	

“packages”	
–  Package	Browser	supporPng	on	

the	fly	organizaPon	of	image	
changes	as	packages	



And	then	Convergence	

•  Packages	versioned	and	
stored	in	mulPuser	
repositories.	

•  Atomic	loading/
unloading	of	packages	
– With	conflict	detecPon	

•  Tooling	support	for	
view	and	modify	
unloaded	packages	

1991,	SupporPng	ParcPlace	Objectworks	Smalltalk	



DeclaraPve	Program	Structure	
Instead	of:	



From	InstanPaPons	To	Digitalk	



Blame	it	on	the	Image	







Digitalk	Team/V	–	Visual	Smalltalk	



Team/V	Advances	
•  Clusters	–	ConfiguraPon	Management	
– Hierarchical	grouping	of	packages	
–  Purely	structural	or	Strictly	Versioned	ConfiguraPons	

•  Package	Migrator	
– Atomic	load/unload	packages/clusters	
– Migrate	forward/backwards	between	package/cluster	
versions	in	a	running	image	

•  Complete	“program	model”	and	tool	API.	
– Object	model	of	full	declaraPve	structure	of	packages	
–  Tool	API	completely	independent	of	reflecPon	API		
–  Browsing/ediPng	of	“unloaded”	packages	



DeclaraPve	Program	Model;	

In	other	words:	A	full	AST	

Evolved	into	the	ANSI	Smalltalk	DeclaraPve	DefiniPon	of	the	Smalltalk	language.	







Today	we’d	say:	
The	objects	of	the	program	model	act	as	mirrors	on	the	runPme	objects.	



Models	of	mulPple	programs	could	coexist	in	a	single	image.	



The	mirrored	runPme	objects	didn’t	have	to	be	in	the	same	image.	







Firewall	



From	Digitalk	to	ParcPlace-Digitalk	

Jigsaw	



Jigsaw	Development	Vision	



Jigsaw	



But	ideas	live	on	



Every	day	millions	of	programmer	sit	down	in	from	
of	their	computers,	and	start	wriPng	code	within	a	
dynamic,	persistent,	stateful,	non-restartable,	
object-based	compuPng	environment.			

It’s	not	a	Smalltalk	virtual	image,	but	it’s	very	
similar	to	a	massively	scaled	up	one.	



hbp://johncarlosbaez.wordpress.com/2013/08/05/quantum-network-theory-part-1/		



Think	of		the	Internet	as	a	
global	spanning	virtual	image	

•  It	consists	of	transient	and	persistent	objects	
exchanging	messages	

•  There	is	no	syntax	for	describing's	its	macro	structures	
•  Object-level	behaviors	a	defined	using	textual	
programming	

•  It’s	live	programmed.	
•  It	can’t	be	restarted	
•  It	can’t	be	reconstructed	from	source	
•  Buggy	programs	leave	broken	objects	lying	around		



Smalltalkers	understand	virtual	images	

Think	bigger	–use	your	
Smalltalk	experience	to	
create	great	programming	
experiences	for	the	
ambient		web	


