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Chapter 42

Porting Squeak

“Nothing will ever be attempted if all possible objections must first be over-
come.” The famous words of Samuel Johnson are particulary relevant to the
task of porting Squeak. As we shall see in this chapter, it is a task where
most of the objections need not be overcome; they can quite cheerfully be
left for that proverbial rainy day. ..

42.1 Introduction

Squeak must be one of the most ubiquitous programming languages to date.
In addition to the original version for Mac OS, Squeak has been ported to a
wide variety of very different platforms: most major flavors of Unix, several
variations of Windows and Win/CE, a couple of “bare metal” systems, and
SO on.

The impressive list of ports has been possible because of the way Squeak
cleanly separates the task of interpreting Smalltalk from the task of com-
municating with its host platform. The interpreter is actually a Smalltalk
program within the image (in class Interpreter) which is translated into an
equivalent C program that can subsequently be compiled on any system that
has an ANSI C compiler. This program makes only one assumption: that
pointers and integers are 32 bits wide.! Communication with the host plat-
form is performed through a collection of a hundred or so “support functions”,

! This assumption may change in the future as 64-bit systems become more widespread.
Existing 64-bit systems sometimes provide compiler options to limit pointers and integers
to 32-bits, making them “Squeak-friendly”.
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Squeak image
Interpreter
l interp.c ]
CCodeGenerator > gMiscPrims.c
T sgqSoundPrims.c > compile
InterpreterSupportCode » sg.h B
Squeak virtual machine |a------ squeak - link
sqCrayWindow.c
platform-dependent sqCrayNetwork.c compile

support code  sgCraySound.c
sqCrayFile.c

Figure 42.1: The majority of the Squeak virtual machine is generated automati-
cally from an executable specification written in Smalltalk. Nyada nyada. ..

which perform platform-dependent tasks such as file input/output, updating
the screen, and reading keyboard and mouse information. The generated in-
terpreter code and platform support functions are compiled and then linked
together to create the final virtual machine. Figure 42.1 illustrates this divi-
sion of labor.

Looking at the amount and complexity of support code that comes with
Squeak may make porting it to a new platform seem like a daunting task.
This is not necessarily the case. A couple of points in particular make the
initial task much easier than it might appear.

First is the optional nature of many of the “advanced” features of Squeak
(such as support for CD-quality stereo sound recording and output, MIDI,
network connectivity, and so on). These features are associated with primi-
tive methods in the Squeak image. Each of these primitives calls an associated
C function in the support code, which normally implements some “external”
action (such as opening a network connection) before returning. However, it
is perfectly acceptable for these primitives to “fail” instead of implementing
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the external actions expected of them. An initial port can therefore avoid
an immense amount of complexity by implementing tiny “stubs” in the as-
sociated support functions that simply “fail” the primitive from which they
were called and then return without performing any additional work at all.
Squeak might be a less exciting place in which to play as a result, but at
least it will be “up and running” far sooner because of the optional nature
of its advanced features.

Second is the inclusion of the tiny file sqMinimal . c along with the regular
Squeak source code. This file is a kind of “skeleton”: it contains a complete set
of declarations for both the mandatory and optional support routines, and the
simplest possible definitions for the mandatory support that yield a running
virtual machine on the Macintosh. (The optional functionality is defined too,
but trivially—indicating its absence to the Squeak interpreter.) It is a very
good starting point for porting Squeak to a new platform. Generating the
Macintosh source files from within the image will also generated a copy of
this file (see Section 42.3.2).

42.2 About this chapter

This chapter begins by explaining the structure of the Squeak virtual machine
and the process of putting it together based on the various pieces, which are
either provided or which must be written by hand for a new platform. It
continues (in Sections 42.6 through 42.13) by discussing the requirements for
the mandatory functionality, such as basic graphical and file input/output
facilities. These are required for Squeak to work properly, and will therefore
be the major preoccupation of any porting effort to a new platform. The
final part of the chapter (Sections 42.16 through 42.17) covers several of
the important optional subsystems such as networking and plugin modules.
These are not required for a working virtual machine (and can be left for a
rainy day), although they do extend Squeak’s capabilities in important and
interesting ways. We wrap it all up in Section 42.23 which, amongst other
things, explains why the rate of change in Squeak does not present additional
difficulty for the task of porting.

It is assumed that the reader is already familiar with Smalltalk, and
preferably with Squeak. We will refer to standard Squeak classes without (in
general) explaining their purpose. On the other hand, explaining how the C
support code interacts with several of these classes is entirely relevant.
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Only two typographic conventions will be used. Quantities from the C
universe (variable and function identifiers, constants, and so on) will appear
in fixed-width font. Quantities from the Squeak universe (expressions and
class or method names) appear in sans serif font.

42.3 Source code

Squeak tries to generate as much of its own implementation as possible au-
tomatically. Such code is referred to in this chapter as generated code. The
code that depends on the host platform, and which is written by hand when
porting Squeak to a new platform, is referred to as support code.

The generated code can be extracted from any running Squeak system.
The next section explains how.

Writing the support code for a new platform is a more difficult task. To
make things simpler, the support code is divided into several subsystems,
each of which deals with a particular aspect of Squeak’s connectivity with
the “outside world”. They include user interaction (screen, keyboard and
mouse), networking, sound, serial and MIDI ports, and so on. Some of
the subsystems are mandatory: they must be implemented (or mostly im-
plemented) to obtain a working Squeak system. The other subsystems are
optional; they represent the parts that can be left for that rainy day.

42.3.1 Generating the Squeak source files

The very first task when starting a new port is to generate the platform-
independent source files, which will be compiled and then linked with the
hand-written support code. These files include the Squeak interpreter itself,
automatically-generated implementations of various primitive functions, and
a few hand-written header files.

The Squeak interpreter is traditionally called interp.c. It is generated
automatically by translating a complete, functional implementation written
in Smalltalk into an equivalent C program. (See the class Interpreter for
details.) This is done by evaluating the expression

Interpreter translate: 'interp.c’ dolnlining: true

in a Squeak workspace. (See the method of the same name in Interpreter
class.) This takes a couple of minutes, and writes the generated code to the
named file in the current working directory.
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The automatically-generated primitives are created in the same manner
as the Squeak interpreter itself—from equivalent Smalltalk implementations
that are translated into C. The hand-written header files are stored in the
image as string constants, just for completeness. Both sets of files can written
to the current working directory by evaluating the expression

InterpreterSupportCode writeSupportFiles

in a Squeak workspace. (See the method of the same name in InterpreterSup-
portCode class.)

42.3.2 Generating the Macintosh support files

The Squeak image also contains a complete copy of the support code for
the Macintosh, divided into several source files, each of which corresponds
to one of the subsystems described in this chapter. Some of these files are
very well documented, and offer much more information (as comments) than
could reasonably be included here.

Porting these susbsystems to a new platform is therefore best accom-
plished by copying and then modifying the Macintosh version; unless one of
the other ports of Squeak already offers support that is similar to the target
platform, of course. Evaluating the expression

InterpreterSupportCode writeMacSourceFiles

in a Squeak workspace will write these files to the current working directory
(on any platform that supports a file system). If no file system is available
then their definitions can be browsed from within the image. (They can be
found in the ‘source files’ protocol of InterpreterSupportCode class.)

42.4 Squeak’s C conventions

There are several conventions used universally by generated code, which sup-
port code must adhere to (or at least be aware of) in order to work correclty.

42.4.1 Squeak does not believe in pointers

Squeak’s implementation treats almost everything as an int. In particular,
pointers that are passed between Squeak and the support code always have
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type int. It is up to the support code to perform any casting that might be
required.

42.4.2 C strings vs. Squeak strings

Squeak and C store strings in fundamentally different ways. In C a string
is always terminated with a “null character S II alue . Squeak on
the other hand stores the length of the string and dispenses with any kind
of terminating character. his difference is important whene er string data
is transferred between Squeak and C. In most cases such transfers of string
data follow the same pattern.

o e port a string from Squeak to C the support function is called with
two arguments a pointer to the string data and the number of bytes in
the string.  he support function simply copies the gi en number of bytes

using for e ample from the gi en address into its own memory. If
allocating memory dynamically then it should always add one to the length
indicated by Squeak and append a terminating null to the copy.

Importing a string is slightly more comple . In general Squeak will call
two support routines. he rst should return the length of the string to be
imported from C into Squeak.  his allows Squeak to allocate a new of
the appropriate si e or to grow a buffer if necessary or whate er.  he sec
ond routine is called with a pointer to the destination and the actual number
of bytes that Squeak e pects to be copied. t n is the safest way to
actually transfer the bytes into Squeak s memory to a oid any possibility of
trying to copy too many bytes from the point of iew of both Squeak and C.

he clipboard handling rountines Section .8 illustrate perfectly the
way Squeak and C e change string data.

42 .4. ntera ting it S

arious support code routines report asynchronous e ents to the Squeak
interpreter. ne e ample is the networking subsystem where the completion
of a it operation or the a ailablility of data for a operation
must be communicated to the interpreter. his is accomplished by signalling
a
are identi ed to the support code by an integer inde . Sig
nalling a is accomplished by calling the generated function
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