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Introduction


In 1980, Xerox PARC presented Smalltalk-80 to the world, and the world of computing hasn't been the same since. Smalltalk-80 was the intellectual seed from which grew many of the central ideas of today's computers such as object-oriented programming, desktop user interfaces, and windowed operating systems like the Macintosh OS and Microsoft Windows. Smalltalk-80 itself grew into the variety of commercial Smalltalk implementations available today.





Choices were made during the last twenty years, about what was important and significant about Smalltalk-80, and what was unimportant.  In 1995 at Apple Computer, members of the original Smalltalk research group at Xerox PARC, including Alan Kay and Dan Ingalls, looked back on those choices and decided that they didn't like where those choices had led. The inventors of the desktop user interface didn't like what their invention had become. Somewhere along the line, computers had stopped being malleable tools for their users, had stopped being about exploring new kinds of media, and had become frozen in what was worth exploring and what wasn't. Alan, Dan, and their team decided to start over, and explore another path with a different set of choices.





They developed and released Squeak, a re-implementation of the original Smalltalk-80 for today's computers. With a generous license from Apple, Squeak was released to the Internet as an open source effort.  Within a month, Squeak had been ported from its original implementation on the Apple Macintosh to Windows 95, Windows NT, and a half dozen variants of UNIX.





Over the last four years, Squeak has grown enormously.  Squeak itself has become a rich, powerful, and still highly portable programming environment supporting 3-D graphics, sound recording and synthesis, networking, and advanced user interface features. A community of literally thousands of user-programmers has taken up Squeak. Squeak has been ported to most major operating systems today, and many surprising ones, including handheld Windows CE computers and cable set-top boxes. The Squeak community extends and develops the base language and environments, while also using Squeak to create applications for their own needs.





This book reflects on where Squeak, its community, and its applications are—twenty years after the Smalltalk-80 started the computing world down the path that it's going today, and five years after the inventors of Smalltalk started exploring a different path.








Analysis of Market Potential





The audience for this book is the professional programmer and perhaps an advanced student.  The market is the person who’s heard about Squeak and wants to learn more—either for its advanced features or for its Open Source community. This book presents what makes Squeak unique, from the powerful programming and multimedia facilities, to the interesting applications that its users are making with it.





There are many Smalltalk books on the market, but none directly on Squeak, and few are applicable to Squeak.  The original Smalltalk-80 books (e.g., Smalltalk-80: The Language and Its Implementation by Adele Goldberg and David Robson) is applicable to Squeak, but doesn’t describe any of Squeak’s more innovative features—nor its productive and creative Open Source Community.





At least two Squeak books are in development.  One is the Squeak: Object-oriented design with multimedia applications book that Mark Guzdial is developing under contract with Prentice-Hall.  A second book is under development as an introduction to Squeak by Tansel Ersavas, Squeak: The Programming Sytem that


Roared, with interest from SIGS Publication and Cambridge University Press. Neither of these addresses the particular market of this book.





There is growing interest in Squeak.  Articles on Squeak or referring to Squeak have appeared in Business Week, WIRED, and Web sites from ZNET to Slashdot.org.  The Squeak community is doing amazing things, and word of these things has been leaking out.  The goal of this book is to present these accomplishments.





Squeak is also developing an extensive audience in Spanish-speaking countries.  Our collaborators from the University of Buenos Aires have already offered to translate the book for us to Spanish.








Renumeration of Contributors





Contributors have been offered an honorarium of $200 per chapter for their contributions.


�



Brief Outline


Introduction by Alan Kay





Squeak at Its Core


Squeak for Non-Native Speakers, by Noel Rappin of EchoBridge. An introduction to Squeak for the professional programmer. Noel is a recent Ph.D. whose dissertation involved studying how students learned Squeak.


A Tour of the Squeak Object Engine, by Tim Rowledge of Interval Research.  Tim Rowledge ported Squeak to the Acorn RISC processor to run on a variety of machines, including PDA's and set-top boxes.  In this chapter, he explains how the VM works and it's main components.


Back to the Future, the original ACM OOPSLA conference paper by the Squeak Team, describing how Squeak came to be.


Porting Squeak, by Ian Piumarta of INRIA A description of how Squeak is ported to new operating systems, by the first person to port Squeak to a new operating system outside of the original Squeak Team.


Extending the Squeak Virtual Machine, by Andrew Greenburg The Squeak Virtual Machine (the machine-specific part of Squeak) can be extended in a flexible and portable way using "Pluggable Primitives." This chapter describes how the Pluggable Primitives feature works and how to use it to add new facilities to the Squeak VM.





Squeak Applications


Squeak is being used in a wide variety of ways by a wide variety of users.  The chapters in this section describe applications of Squeak that are either built in to Squeak or are available by loading in external code.


Pluggable WebServer and Swiki, by Bijan Parsia of U. North Carolina at Chapel Hill, and Lex Spoon and Bolot Kerimbaev of Georgia Tech. When Squeak first gained networking capabilities, a web server was the obvious application to create for Squeak. The Pluggable WebServer is a flexible web server implemented entirely in Squeak.  One of the applications built on top of the Pluggable WebServer is Swiki, a collaboration tool based on the WikiWikiWeb by pioneering Smalltalker, Ward Cunningham. This chapter describes the Pluggable WebServer, Swiki, and how they're being used.


Alice in a Squeak Wonderland, by Jeff Pierce of Carnegie-Mellon U.. Alice is a programming environment for learning and using 3-D graphics, developed by Randy Pausch and his team at Carnegie-Mellon University. Jeff Pierce was part of the original Alice team, and on an internship with the Disney Squeak Team, he ported Alice to Squeak. This chapter describes some of the 3-D graphics capabilities in Squeak, presents Alice, and describes the implementation of Alice in Squeak.





MathMorphs: An Environment for Learning and Doing Math, by Luciano Notarfrancesco and Leandro Caniglia of UBA. Squeak users at the University of Buenos Aires have developed an application for exploring and visualizing mathematics in Squeak. MathMorphs makes mathematical objects concrete and directly manipulable, on top of the flexible and portable Squeak environment. This chapter introduces MathMorphs, how they are implemented, and how they are being used.


Extending MathMorphs with Function Plotting, by Andres Valloud of UBA. Central to much of mathematics is function plotting. Andres Valloud's function plotting extension to MathMorphs provides a very powerful and flexible plotting facility. This chapter presents the FunctionPlotter tool and how it was built within MathMorphs.


ThingLab: Resurrecting A Smalltalk System, by Reinier van Loon of 2SHARE and Dan Ingalls of Disney Imagineering.  ThingLab was one of the pioneering and paradigm-shifting early applications implementing in Smalltalk. It was a constraint-based programming environment that provided a new way of looking at how to express oneself on the computer. Starting with a port by Dan Ingalls of the Squeak Team (and the original Smalltalk team), Reinier van Loon (of 2Share, a Smalltalk-based consulting firm) brought ThingLab back to life in Squeak. This chapter describes ThingLab and its Squeak port, and the value of re-exploring old and classic software.





Building on Squeak


The Apple license for Squeak allows users to take the system in any direction they'd like. This license made Squeak an open source project, where users contributed code and carried on the project in ways that met their own unique needs. Chapters in this section describe uses for Squeak in this direction—building upon the existing Squeak, sometimes contributing to it, and always extending it in new and unusual ways.


Music and Sound Processing in Squeak Using Siren, by Stephen Pope of U. California at Santa Barbara.  Research in computer music has been built on top of Smalltalk variations since the original Smalltalk-80. When Squeak became available, Stephen Pope moved his multi-year Smalltalk-based music research project to Squeak. This chapter describes Siren, and how and why it was ported to Squeak.


Streaming Audio in Squeak by Craig Latta of Interval Research. Craig has developed new networking and exceptions mechanisms on top of Squeak for a Real Time Operating System he helped develop.  He uses these new mechanisms in this chapter to demonstrate a streaming audio application in Squeak. 


Future of Squeak


As an open source project, Squeak's future will be varied and somewhat unpredictable. It will reflect both the research interests of the Squeak Team, but also the needs of the Squeak Community. Chapters in this section present visions of what Squeak may be.


Thinking (yet again) About Computer Environments for Learning: Squeak as an Environment for Learning, by John Steinmetz. The original Xerox PARC Smalltalk group was named the "Learning Research Group." Creating tools for children (of all ages) to learn has been a focus of Smalltalk and now Squeak research for the last twenty years. In this chapter, musician and educator John Steinmetz considers a vision for how Squeak can support and enhance learning.


Squeak as the Kernel by Dan Shafer of CNET. A discussion of what computing might look like if Squeak were to become the OS (or at least the kernel of it) in a future where the desktop is of decreasing interest and importance. Linux might well play a key foundation role there. The chapter would include interviews with a few different people related to the topic, with Dan’s experience liberally sprinkled with quotations from those interviews.


�
Detailed Chapter Descriptions


Each of the above authors was asked to provide us with a brief outline of their chapter, with an estimated count of pages and figures.  The total estimate for the book is 369 pages and 158 figures. (Estimating 12 for Back to the Future, 5 for Alan’s Introduction)





Squeak at Its Core


Squeak for Non-Native Speakers, by Noel Rappin of EchoBridge.  (40 pages, 5 figures).





Chapter Zero: Squeak for non-native speakers of  Smalltalk   


Stated  assumption: reader has enough programming and OO experience that generic  terminology does not have to be redifined   


1.  How To: Download, install  start 


2.  Using Squeak basics: mouse, menus, projects,  code browser (briefly), workspace, transcript 


3.  Smalltalk basics, syntax, OO orientation,  message passing 


4.  More interface: finding things, saving things,  loading things (code browser, file list, change sorter ) 


5.  Basic class structure:  conditionals,  loops, collections, anything else that fits 6.  Things which make Squeak unique





A Tour of the Squeak Object Engine, by Tim Rowledge of Interval Research.  (25 pages, 15 figures)





What is an Object Engine and why do we need one?


	explain the basics of what a VM and the low level ST code do that make


them useful. 4-5 pages including several diagrams.


	explain basic functionality of memory handling, gc, message sending


etc. 5-10 pages including 5-10 diagrams.


	why is this better than a Clib and 'normal' programming environment? 1


page?





How the Squeak VM is built


	details of the Squeak OE design, particularly the new parts, ie


differences from BlueBook. 2-3 pages


	how to write slang


		for internal code


		for pluggable primitives. 5 pages


well.


	how to generate a VM. 2 pages?





Things for the future


	external call interfaces. 1 page


	modular VM. 2 pages


	going faster


		jitter


		native compilation


		threaded BitBLT. 3 pages





Porting Squeak, by Ian Piumarta of INRIA (25 pages, 4 figures)


  - brief history of the very first port, with exciting action-replays of


    the amusing and hair-raising moments





  - what the platform Squeak VM support must provide:


	+ graphics and mouse


	+ filesystem


	+ networking


	+ dynamic libs


	+ sound


	+ etc...





  - basic porting: the skeleton 


	+ the structure of the headers/sources


	+ what you must implement, and what you can ignore, for an initial


	  port of Squeak


	+ platform-specifics that must go into the squeak header files


	+ putting implementation into "sqMinimal.c" 


	+ generating the Interpreter implementation interp.c, compiling


	  and linking the platform support with it 


	+ keeping it all in sync: the support files stored in the image,


	  and exporting from the InterpreterSupport class





  - refining it all


	+ putting in the "optional" stuff that was left out of sqMinimal


	+ technical complications:


	    - Squeak's polled i/o model vs. the event-driven model of most OSs


	    - mapping BitBlt onto other "graphics philosophies"





Extending the Squeak Virtual Machine, by Andrew Greenburg (20 pages, 5 figures)


> 	A. Introduction: Why extend Squeak?


> 		1.  Speed.


> 		2.  Functionality.


> 		3.  Interface with Code written in other languages.


> 		4.  Anatomy of the extension process.


> 	B. Smalltalk Primitives


> 		1.  The Squeak VM


> 			a.	Bytecodes


> 			b.	Primitives


> 		3.  Squeak's Pluggable "named" primitives


> 		4.  Other ways to extend the machine (beyond the scope)


> 			a. Hack the VM directly


> 			b. Add Numbered Primitives


> 	C. The Smalltalk VM and Code Generator


> 		1.  InterpreterProxy (extensive)


> 		2.  The Smalltalk Subset and Code Generator (extensive)


> 		3.  Anatomy of a Pluggable Primitive


> 		4.  Building the Smalltalk Interface to the Plugin


> 	D. First Plugin: Extending for Speed.


> 		1. The Design


> 		2. The Interface


> 		3. The Plugin


> 	E. Second Plugin: Extending to add Functionality.


> 		1. The Design


> 		2. The Interface


> 		3. The Plugin


> 	F. Putting it All together/Conclusion





Squeak Applications


Pluggable WebServer and Swiki, by Bijan Parsia of U. North Carolina at Chapel Hill, and Lex Spoon and Bolot Kerimbaev of Georgia Tech. (40 pages, 4 figures)


1. Background & Rationale (Squeaking By) [2 pp]


	1.1 Why use Squeak for networking? 


	1.2 Why use networking in Squeak?


2. Service with a Squeak [10-18 pp]


	2.1 History


		2.1.1 Greg's and Tim's servers


		2.1.2 PWS and Commanche


	2.2 PWS


		2.2.1 Pluggable Web Server – what Pluggable means


			Requests


			Actions


			URL Processing


		2.2.2 Two Simple Examples


			WebChat


			SqueakTop Cam


		2.2.3 Vs. CGI


		2.2.4 Swikis


			A WikiWiki History


			What makes a Swiki?


			Setting up a Swiki


			Tweaking Swikis


				The Anatomy of a Swiki


				Simple Interventions


					Templates


					Parser


			Some Swiki variants


				Protected


				Cached


				Rendering


		2.2.5*Administration


			Headless Squeak


			Admin Utility


	2.3 Future Directons


		2.2 Comanche 


			A new architecture


			Comanche Modules


				The Making of a Module


				Requests and Responses


				Peers and Children


			Swiki on Comanche


		2.3 Correspondents


3. Squeaky Clients [5-6 pp]


	3.1 Scamper 


	3.2 Celeste/*eekMail


	3.3 IRC 


	3.4 *Telnet


	3.5 *NewsAgent


	3.6 *Squeak Updates


	3.7 *FTP


4. Client/Server Squeakergy [10 pp; 1-3 illustrations]


	4.1 SwikiBrowser


	4.2 MailSwiki


	4.3 IRCLogger


5. In the Pink [4 pp]


	5.1 muSwiKi 


	5.2 SqueakPages


	5.3 Squeak Plug-in





Alice in a Squeak Wonderland, by Jeff Pierce of Carnegie-Mellon U. (20 pages, 15 images)


>I. What is Alice?


>        i. Alice is authoring tool for building interactive 3D worlds


>


>II. Where did Alice come from?


>        i. Background of the Alice project


>        ii. How Squeak Alice got started


>


>III. Using Alice in Squeak


>        i. Creating a Wonderland (image)


>        ii. Loading a model (image)


>        iii. The primitive commands (2-3 images here)


>                a. object-centric reference frame


>                b. move


>                c. turn


>        iv. working with the mouse


>        v. camera controls (image)


>        vi. ubiquitous animation


>                a. time based, not frame based, animations


>        vii. ubiquitous undo (image)


>        viii. More advanced commands (2-3 images)


>                a. resize


>                b. pointat


>                c. place


>                d. setColor


>        ix. Hierarchical objects (image)


>        x. The object tree (image)


>        xi. Controlled exposure to power


>                a. Commands scale with the user


>        xii. Simple constraints (image)


>                a. eachframe


>        xiii. Moving relative to other objects (image)


>                a. asSeenBy


>        xiv. Composing animation (image)


>                a. DoTogether


>                b. DoInOrder


>        xv. Building objects that react to the user


>                a. respondTo


>        xvi. Quiting a Wonderland


>


>


>IV. How Alice is implemented in Squeak


>        i. Balloon 3D


>        ii. WonderlandScheduler


>        iii. Animations


>        iv. WonderlandActor


>        v. WonderlandCamera


>        vi. Wonderland


>        vii. Miscellaneous other classes


viii. What happens each frame





MathMorphs: An Environment for Learning and Doing Math, by Luciano Notarfrancesco and Leandro Caniglia of UBA. (36 pages, 42 figures)


Welcome to MathMorphs


    - Introduction (1 page)


MorphicWrappers (14 pages including: 22 illustrations + 1 Table)


    - CodeBalloons


    - Names


    - Talking to normal morphs


    - Double click menu


    - Typing history


    - Arguments


    - Identity


    - RequestBoxes


    - Programming with MorphicWrappers


    - Dragging objects dropping morphs


    - How to... A quick tour (this is a table)


Linear Algebra (8 pages including: 10 illustrations)


    - Tuples


    - Matrixes


    - Matrix Reducers


    - Algebraic Ambients


    - Linear Ambients and Bases


    - Linear Systems


    - Homomorphisms


Polynomials (5 pages including: 4 illustrations)


    - Evaluators


    - Division Algorithms


    - Monomial Orderings


Projective Geometry (1 page - 1 illustration)


Algebraic Numbers (1 page - 1 illustration)


Finite Groups (1 page - 1 illustration)


Tarski Geometry (1 page - 1 illustration)


Algebraic Geometry (2 pages - 2 illustrations)


Related projects (~2 pages)


    -PhysicsMorphs


    -BiologyMorphs


Teaching Mathematics with MathMorphs (~1 page)


Extending MathMorphs with Function Plotting, by Andres Valloud of UBA. (31 pages and 15 figures)


> >An Introduction.


> >A Basics section consisting of easy standalone plotters.





> >A Function Plotter section (4 subsections).





The 4 subsections are:





0) Introduction to the problem 


1) Evaluation, (Functions, PlotterFunctions, efficient


evaluation, problems of scale when doing polar to cartessian plotting,


discrete adapters for functions).


2) Grid Plotting,  (Form, FormCanvas, CartessianGridPlotter,


problems of scale, aspect ratio)


3) Scaling,  (Cartessian scaling, Polar scaling and point


deletion, efficient scaling)


4) Drawing, (because of PlotEngine's 8 plotting modes, its


multiple drawing targets, extensive use of alpha blending).





> >An Extras section (Heckbert color reduction algorithm).





> >A MorphicWrapper + Morphic section.


Double click menues, proper #drawOn:, object


drops, #click:.





ThingLab: Resurrecting A Smalltalk System, by Reinier van Loon of 2SHARE and Dan Ingalls of Disney Imagineering.  (19 pages, 11 figures)


> Outline


> 


> An Introduction to ThingLab 2 pages, 2 illustrations


> 


> Resurrecting ThingLab  1 page


>   Technical differences 2 pages, 1 illustration


>   Conceptual differences 2 pages


>   Solutions  3 pages, 2 illustrations


>   ThingLab goes Morphic (optional) 2 pages, 1 illustration


> 


> Using ThingLab   5 pages, 5 illustrations


> 


> Lessons learned   2 pages





Building on Squeak


Music and Sound Processing in Squeak Using Siren, by Stephen Pope of U. California at Santa Barbara. (20 pages, 10 figures)


> 	Introduction and Siren background


> 	Representation of multimedia objects


> 	The Siren music/sound framework


> 	Real-time I/O: schedulers and drivers


> 	User interfaces for music/sound processing


> 	Examples of Siren applications


> 		Music composition and production


> 		Sound/music databases


> 		Interactive performance


> 	References





Streaming Audio in Squeak by Craig Latta of Interval Research. (15 pages, 5 figures)


1.	the stream concept


2.	a streaming network audio example (motivational specification)


3.	implementating the example


	a.	the basic streaming interface, usage with internal collections


		1.	exception-handling


	b.	audio streams


	c.	external resource streams (sockets and files)


		1.	the Correspondents framework


			a.	clients


			b.	servers


	d.	putting it all together


4.	playing with the example, ideas for further exploration








Future of Squeak


Thinking (yet again) About Computer Environments for Learning: Squeak as an Environment for Learning, by John Steinmetz. (25 pages, 20 figures)


> I. Assumptions about computers and learning.


> 	Reflections on the computer "bandwagon"--the widely-held but rarely


> examined assumptions about how computers will rescue education.


> 	Thoughts about how and when people learn.


> 


> II. Squeak and learning.


> 	Simple Morphic activities (eToys) that embody some of those thoughts


> about learning.


> 	Brief thoughts about the ongoing development of Morphic as an


> example


> of using Squeak to develop learning environments.





Squeak as the Kernel by Dan Shafer of CNET. (40 pages, 8 figures)


> Squeak's Role in the Internet World


> Squeak and the Portable Device


> Squeak and Education


> Squeak and Entertainment (including, hopefully, some thoughts about where


> Disney might be taking this technology for their own uses)


> Squeak and Business


> Squeak and the Operating System (including an examination of the


> interconnections between Squeak and Linux, with an eye on the Open Source


> movement)


> The Longer View of Squeak (far-out speculation)
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