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Chapter 54. Tcl/Tk 8.0

Tcl 8.0 includes an on-the-fly byte code compiler that improves performance of scripts
from two to 20 times depending on what commands they use. The Tk version number was
set to match Tcl. Tk 8.0 uses native buttons, menus, menubars, and scrollbars. Font objects
allow flexible font handling in a platform-independent way.

Tcl 8.0 added a byte-code compiler that improves performance dramatically. The compiler
is transparent to Tecl scripts, so you do not have to do anything special to take advantage
of it. The other main addition to Tcl is support of binary data. It is now safe to read binary
data into Tcl variables, and new commands convert between strings and binary
representations.

Tk 8.0 has native look and feel on UNIX, Windows, and Macintosh. This is due to native
buttons, native menus, native scrollbars, and a new cross-platform menu bar facility. A
new cross-platform font facility improves the font support. Tk also has support for
application embedding, which is used in the Web browser plug-in described in Chapter
20.

The Tcl Compiler

The Tcl Compiler is an on-the-fly compiler that is virtually transparent to Tcl scripts. The
compiler translates a script to byte codes the first time it evaluates it. If the script is
evaluated again, such as in a loop or in a procedure body, then the byte codes are executed
and the translation step is saved. If a procedure is redefined, then the compiler discards
any translated byte codes for it.

The compiler uses a dual-ported object model instead of the simple string-based model
used in earlier versions of Tcl. The dual-ported objects hold a string value and a native
representation of that string such as an integer, double-precision floating point value, or
compiler byte codes. This makes it possible to save translations between strings and the
native representations. The object model is described in Chapter 47 starting at page 703.

The performance improvement for your application will depend on what features you use.
Math expressions and list accesses are much faster. Overall you should expect a factor of
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2 speedup, and I have heard reports of 10 and 20 times improvement in parts of some
applications.

Compile-Time Errors

The compiler catches some sorts of errors earlier than the pure interpreted version. The
first time a compiler runs a procedure, it translates the whole thing to byte codes first. If
there are syntax errors at the end of the procedure, it prevents any code in the procedure
from running.

A similar problem occurs with list data. If a string is not a perfect list, then the list
commands will fail when parsing it, even if they do not use the damaged part of the list.
For example, 1index used to process only enough of a list to find the requested element.
In Tcl 8.0 the whole list is converted into a native representation. Errors at the end of a
list will prevent you from getting elements at the beginning. This is mainly an issue when
you use list operations on arbitrary input data.

Binary String Support

Tcl now supports binary data. This means that an embedded NULL byte no longer
terminates a value. Instead, Tcl keeps a byte count for its string objects. This is facilitated
by the switch from simple strings to dual-ported objects.

Thebinary formatandbinary scancommandssupportconversionsbetween binary
data and strings. These are described on page 59. The unsupported0 command was
improved and became the fcopy command, which is described on page 250.

Namespaces

Chapter 14 describes the Tcl namespace facility that partitions the global scope for
variables and procedures. Namespaces are optional. Simple scripts can avoid them, but
larger applications can use them for structuring. Library packages should also use
namespaces to facility code sharing without conflict.

Safe-Tcl

Hidden commands were added to the Safe-Tcl security model. Instead of removing unsafe
commands from an interpreter, the commands are hidden. The master can invoke hidden
commands inside a slave. This is necessary so that the command sees the correct context.
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This adds new operations to the interp command: invokehidden, hide, expose, and
hidden. Hidden commands are described on page 297.

Initialization of a safe interpreter with a safe base that supports auto loading and a
standard exi t alias has been abstracted into a Tcl interface. The
safe::interpCreate and safe: :interpInit procedures create or initialize a slave
with the safe base. The safe: :interpDelete procedure cleans up. The safe base is
described on page 300.

To support the Trusted security policy, the interp marktrusted command was
added. This promotes an unsafe interpreter back into a trusted one. Of course, only the
master can do this.

New lsort

The 1sort command was reimplemented. The new implementation is reentrant, which
means that you can use 1sort inside a sorting function called by 1sort. New options
have lessened the need for custom sorting procedures, too. The -dictionary optionsorts
cases together, and it handles numbers better. The -index option sorts lists on a key field.
These are described on page 70.

tcl precision Variable

The tcl precision variable was removed in the 8.0p2 release and added back in the
8.0.3 release. Its default value was increased from 6 to 12, which should be enough for
most applications.

Year 2000 Convention

The c1ock command now implements the following standard convention for two-digit
year names:

70—99 map to 1970-1999.

00—69 map to 2000—2069.
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Actually, the ability to parse a date value after 2037 and before 1903 may be limited on
your system by the size of an integer (e.g., 32-bits) and the clock epoch, which is January
1, 1970 on Windows and most UNIX systems.

Http Package

A Tcl implementation of the HTTP/1.0 protocol was added to the Tcl script library. The
http::geturl command is described on page 251.

Serial Line I/0

Support for serial line devices was added to fconfigure. The -mode argument specifies
the baud rate, parity setting, and the number of data and stop bits. The -mode option to
fconfigure is described on page 234.

Windows has some special device names that always connect you to the serial line devices
when you use open. They are com1 and com2. UNIX has names for serial devices in /
dev. Interactive applications can open the current terminal with /dev/tty.

As of this writing, there is no way to open serial devices on the Macintosh. I expect a new
serial command for this purpose, or possibly a flag to open.

Platform-Independent Fonts

A platform-independent font-naming system was added in Tk 8.0. Names like t imes 10
bold areinterpreted on all platforms. The font command lets you create font objects that
can be associated with widgets. The font metrics command returns detailed size
information. The font command is described on page 640.

The tk scaling Command

The tk scalingcommand queries or sets the mapping from pixels to points. Points are
used with fonts, and points and other screen measures are used in the canvas. The tk
scaling command is described on page 669.
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Application Embedding

Tk supports application embedding. Frames and toplevels have a -container attribute
that indicates that they embed another application. This is necessary for geometry
management and focus protocols. Frames and toplevels have a -use parameter that
embeds them into an existing window. Wish also takes a ~use command-line argument.
Embedding is described on pages 489 and 312.

Native Menus and Menubars

Tk 8.0 has a native menubar mechanism. You define a menu and associate it with a
toplevel. On the Macintosh, this menu appears along the top of the screen when the window
is activated. On Windows and UNIX, the menubar appears along the top of the window.
This facility is described on page 464.

Tear-off menus now track any changes to the menu they were created from. As part of this,
the -transient attribute was replaced with a -t ype attribute.

You can create multicolumn menus with the —~columnbreak attribute.

CDE Border Width

On UNIX, the default border width changed from two to one to match the CDE look and
feel.

Native Buttons and Scrollbars

Buttons, menus, and scrollbars are native widgets on Windows and Macintosh. This goes
a long way to providing your applications with a native look. The bindings on the text and
entry widgets were also tuned to match platform standard bindings. See page 392 for an
example of the same Tk program on all platforms.

Buttons on all platforms support a -default attribute, which has three values: active,
normal, and disabled. The active state displays like a default button. The normal
state displays like a regular button, but leaves room for the highlight used in the active
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state. The di sabled state, which is the default, may be smaller. You still need to program
a key binding that invokes the button.

Images in Text Widgets

The text widget supports embedded images. They work much like the embedded windows
but provide a more efficient way to embed images. These are described on page 544.

No Errors from destroy

The destroy command used to raise an error if the window did not exist. Now it does
not.

grid rowconfigure

The grid columnconfigure and rowconfigure commands take an argument that
specifies a row or column. This value can be a list:

grid columnconfigure {0 3} -weight 1

The Patch Releases

There was a hiatus in the development of the 8.0 release as John Ousterhout left Sun
Microsystems to form Scriptics Corporation. The 8.0p2 release was made in the fall of
1997, about the same time the first alpha release of 8.1 was made. Almost a year later, there
were a series of patch releases: 8.0.3, 8.0.4, and 8.0.5, which were made in conjunction
with releases of the TclPro development tools. The main changes in these patch releases
were in C APIs, which were added to support TclPro Wrapper and TclPro Compiler. These
tools are introduced on page 200. There were only a few changes after 8.0p2 that were
visible to Tcl script writers, and these are documented here.
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fconfigure -error

The fconfigure -error option was added so that you can find out whether or not an
asynchronous socket connection attempt has failed. It returns an empty string if the
connection completed successfully. Otherwise, it returns the error message.

tcl platform(debug)

Anewelementwasaddedtothe tcl platformvariabletoindicate that Tcl was compiled
with debugging symbols. The motivation for this is the fact that a Windows application
compiled with debugging symbols cannot safely load a DLL that has been compiled without
debugging symbols. Similarly, an application compiled without debugging symbols cannot
safely load a DLL that does have debugging symbols. The problem is an artifact of the
Microsoft C runtime library.

When you build Tecl DLLs with debugging symbols their name has a trailing "d", such as
tcl180d.dll instead of tc180.d11. By testing tcl platform(debug), asavvy
application can attempt to load a matching DLL.

tcl findLibrary

The tcl findLibrary procedure was added to help extensions find their script library
directory. This is used by Tk and other extensions. The big picture is that Tcl has a complex
search path that it uses to find its own script library. It searches relative to the location of
tclsh or wish and assumes a standard installation or a standard build environment. The
search supports sites that have several Tcl installations and helps extensions find their
correct script library. The usage of tcl findLibrary is:

tcl findLibrary base version patch script enVar varName

The base is the prefix of the script library directory name. The version is the main
version number (e.g., "8.0"). The patch is the full patch level (e.g., "8.0.3"). The
script is the initialization script to source from the directory. The enVar names an
environment variable that can be used to override the default search path. The varnName
is an output parameter that is set to the name of the directory found by

tcl findLibrary.Asideeffectof tcl findLibrary is to source the script from the
directory. An example call is:

tcl findLibrary tk 8.0 8.0.3 tk.tcl TK LIBRARY tk library

tel_findLibrary is described on page 180.
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auto_mkindex_old

The auto mkindex procedure was reimplemented by Michael McLennan to support
[incr Tcl] classes and methods. This changed the semantics somewhat so that all
procedures are always indexed. Previously, only procedures defined with the word
"proc" starting at the beginning of a line were indexed. The new implementation sources
code into a safe interpreter and watches for proc commands however they are executed,
not how they are typed into the source file. The old version of auto mkindex was saved
as auto mkindex old for those applications that used the trick of indenting procedure
definitions to hide them from the indexing process.

Windows Keysyms for Start and Menu Keys

The Microsoft keyboards have special keys that bring up the Start menu and trigger menu
traversal. New keysyms App, Menu L, and Menu_ R were added for these keys.

The MouseWheel Event

TheMouselheel event was added to support the scrolling wheel built into Microsoft mice.
There is a $D event parameter that gets replaced with a positive or negative number to
indicate relative scrolling motion.

Transparent Fill on Canvas Text

Canvas text items now honor the convention that an empty £i11 attribute turns them
transparent. This convention was previously implemented for all other canvas item types.
This feature makes it easy to hide items with:

Scanvas itemconfigure item -fill ""

safe: :loadTk

This procedure was extended to take a -display displayname argument so that you
can control where the main window of the safe interpreter is created. Its —use argument
was extended to take either window IDs or Tk window pathnames.
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