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ABSTRACT

Tcl/Tk (Tool Command Language and Tool Kit, pronounced "tickle tee-kay") is a scripting .
language supporting Motif™ style X Window interfaces. It is extendible, allowing developers to
embed additional functionality as commands in the language. However, the power and
fiexibility of the system leads to many variations or possibilities in its usage. We describe
effective methods for taking advantage of Tcl/Tk to increase productivity and enhance the
fiexibility and adaptability of applications: writing simple Tcl/Tk scripts, extending the Tcl/Tk
widget set, wrapping Tcl commands around existing classes and functions, and building Tcl/Tk
and 3GL coprocesses. Examples are presented from working applications.
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1. INTRODUCTION

Imperative in application development today is a graphical user interface (GUI). For the
most part, the UNIX world has standardized on the network-based X Window System. Sun’s
XView (Open Look) and OSF/Motif™ have battled to be the standard toolkit and widget set,
with Motif™ emerging as the apparent victor. Regardless of the toolkit used (or even if
programmed at the X Window level using Xlib), much code is necessary to construct
windows/widgets, set resource values, establish desired behavior, and respond to input events
in an application. Many “builder" tools are available to support interactive construction of
interfaces, reducing the time and effort required for some development. However, event
handlers and callback routines must be embedded in the generated code. Further, such tools
do little to decrease the time spent in the edit-compile-link cycle necessary for each source
code madification. Run-time resource managers, such as the Motif™ UIL (user interface
language) offer the advantage of separation of form and function and dynamic binding of
interfaces, but they too require compilation.

Oftten, the bottleneck in application development time is the edit-compile-link iteration
necessary for even the most cosmetic of changes. This cost is particulary high in a rapid
prototype environment [4]. Other factors adversely affecting development of GUI interfaces
include the complexity of the toolkit libraries and disproportionately large amount of code
dedicated to interface construction as opposed to behavior. For example, even a simple
dialog window requires code to construct push button, radio button, text field, option menu,
and other widgets. Then, callback routines must be written to respond to the push buttons at
least and possibly other widgets as well.

In an effort to reduce the code dedicated to GUI, scripting tools have emerged.
HyperCard™ has been available on the Macintosh for some time now. More recently,
Microsoft Visual Basic has emerged as a similar tool for the DOS/Windows environment. in
the X Window UNIX community, Tcl/Tk has become the most popular and most used GUI
scripting environment, largely due to its extendibility. These scripting tools represent a new
paradigm for development of GUI applications, for they attempt to separate an application’s
form from its function by isolating the construction of interfaces from 3GL source. The
interface is maintained in an easy-to-modify, interpreted script.

To the application developer, Tcl/Tk is just one of many altematives for constructing
interfaces. In this report, experience developing working prototype systems with Tcl/Tk is
described. Four aspects of Tcl/Tk development are explored:

programming in the Tcl scripting language,

extending the Tk widget set,

constructing Tcl interfaces to 3GL classes and functions, and
building Tcl and 3GL coprocesses.

Hopefully, this information will benefit someone considering Tcl/Tk as a potential development
tool. The reader’s familiarity with Tcl/Tk and C++ is assumed.




2. TCL/TK PRIMER

The best introduction to Tcl/Tk is found in Ousterhout’s book [7]. The following excerpt is
taken from page 1.

Together they [Tcl and Tk] provide a programming system for developing and
using graphical user interface (GUI) applications. Tcl stands for “tool command
language" and is pronounced "tickle*; it is a simple scripting language for
controlling and extending applications. It provides generic programming
facilities that are useful for a variety of applications, such as variables and
loops and procedures. Furthermore, Tcl is embeddable; its interpreter is
implemented as a library of C procedures that can easily be incorporated into
applications, and each application can extend the core Tcl features with
additional commands specific to that application.

One of the most useful extensions to Tcl is Tk. It is a toolkit for the X Window
System, and its name is pronounced “tee-kay". Tk extends the core Tcl
facilities with additional commands for building user interfaces, so that you can
construct Motif user interfaces by wnting Tcl scripts instead of C code. Like

Tcl, Tk is implemented as a library of C procedures so it too can be used in
many different applications. Individual applications can also extend the base Tk
features with new user-interface widgets and geometry managers written in C.

Tk widgets provide Motif™ behavior but are built solely upon Xiib, thereby allowing Tcl/Tk to be
ported to any UNIX-based X Window environment. That is, Tk widgets are not Motif™
widgets.’

Tcl/Tk is exhaustively described in Ousterhout’s book, available in PostScript in four parts
from the anonymous FTP site sprite.berkeley.edu. Here we provide a very brief and
general description of Tcl/Tk and introduce the concepts discussed in the remainder of the
paper.

2.1 THE SCRIPTING LANGUAGE

Essentially, Tcl and Tk are libraries for building shell interpreters. Tcl statements are read
and processed by an interpreter program. The distributions provide the means for building
default shells. Unextended, the Tcl shell is tc1sh, which supports the basic language
constructs (e.g., variable manipulation, iteration, control) but no GUI capabilities. The
unextended Tcl/Tk shell is wish (windowing interactive shell), which supports many
commands for creating widget objects and controlling windows. A great many extensions to
Tcl/Tk have been developed and made available via the intemet. These extensions provide
the components (e.g., source code, object modules, and/or libraries) necessary to build new
shell interpreters with the ability to process new commands and features. Additional sources

! The tciMotif package available from harbor.ecn.purdue.edu provides an interface to Motif widgets.
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of information are the harbor.ecn.purdue.edu FTP site and the comp.lang.tcl news
group.

The underlying paradigm for the Tcl shell interpreter is the UNIX command line. In fact,
each statement in the language is a command line with options and arguments specified in
the familiar UNIX shell format (i.e., options identified with a preceding dash). It is important for
the developer to understand that even control statements such as if-elseif-else are
single-line commands. Commands may be combined in lists to form procedures, which are
defined with optional arguments and default values.

All variable values are stored as strings, making arithmetic computation slow, since
conversions to and from numeric formats are necessary. Variable values are stored in a hash
table indexed by variable name and can be scalar, lists, or arrays. Lists, stored as strings
with delimiters between values, are the vehicle for most of the data manipulation as well as
code interpretation in the language. Arrays are associative, implemented as individual hash
tables with indexes always treated as strings. These mechanisms can be used in very
powerful and effective ways from the viewpoint of the developer. However, one must always
be mindful of the potential performance problems inherent in processing null-terminated C
strings.

In and of itself, tclsh is as effective a scripting language as any of the UNIX shells, and
in some ways awk or perl. Figure 2-1 shows an example script for computing factorials for a
set of numbers and illustrates the compactness of the language.

% proc fact { n } \
{
for { set x1 } { $n >1 } { incr n -1 } \
{ set x [expr $x * $n] };
return $x;
}
% foreach n { 01 6 9 11 14 } \
{ puts stdout [format "%24 %4d* $n [fact $n]] }

9 362880
11 39916800
14 1278945280

Figure 2-1 Tcl Script to Compute Factorials

Tk's utility becomes immediately clear in the simple example of Figure 2-2, which
produces a window with two buttons. As in Motif™, a left mouse button release activates Tk
buttons. In the example, activation of the buttons results in new xterm windows with green
and blue backgrounds, respectively. Figure 2-3 shows further commands to change the
appearance of the buttons.




% wm withdraw .
% button .one -text "Green® \
-command { exec Xterm -bg DarkGreen -fg white & }
% button .two -text "Blue" \
-command { exec xterm -bg MidnightBlue -fg white & )}
% pack .one .two -side left
% wm deiconify

Figure 2-2 Simple Tcl/Tk Script For Two Buttons

% .one configure \
-background DarkGreen -activebackground gray75 \
~-foreground yellow -activeforeground #005£00 \
-font 9x15bold
% .two configure -background MidnightBlue -activebackground gray75

Figure 2-3 Additional Tcl/Tk Commands to Modify Button Appearance

int

TclMath: : ProcessRandomCommand (
ClientData data,
Tcl_Interp * - interp,
int argc,
char * argv({]

)
char buffer[ 64 ];
if ( ! _tclRandInitFlag )
{

srand48( time( NULL ) };
_tclRandinitFlag = 1:
}

sprintf( buffer, *"%lg®, drand4s() };:
Tcl_SetResult( interp, buffer, TCL_VOLATILE );
return TCL_OK;

} // TclMath::ProcessRandomCommand

void
TclMath: :RegisterCommands ( Tcl_Interp *® interp )

Tcl_CreateCommand (
interp,
*random*,
{(Tcl_CmdProc *) ProcessRandomCommand,
NULL,
NULL
yi

5.}/ TclMath: :RegisterCommands

Figure 2-4 Example Tcl Functional Extension




2.2 TCL EXTENSIONS

The real power of Tcl is its extendibility. Developers extend it by compiling and linking a
new shell interpreter with procedures "registered" to be called for new commands. Tk is such
an extension. There are two modes for adding new functionality: functional, and object-
based. In the functional mode, new commands correspond to individual functions. Refer to
Figure 2-4 for code snippets illustrating a simple C++ implementation of a "random" command.
Note that the methods in the example must be declared static in the class declaration.

int
Tcl_ApplInit{ Tecl_Interp * interp )
{

int status = TCL_OK;
Tk_Window main_window = Tk_Mainwindow( interp ):;

// Register Local C++ Classes and Packages
TkThing: :RegisterCommand( main_window, interp ):;
TclMath: :RegisterCommands( interp };

// Initialize oOther Packages
if (
Tcl_Init( interp ) == TCL_ERROR il
Tk_Init{ interp ) == TCL_ERROR
)
status = TCL_ERROR;

else
tcl_RcFileName = *~/.wishrc*;

return status;
}

Figure 2-5 User-Defined Tcl_aAppInit ()

Developers hook into Tcl/Tk and extension libraries by implementing a function named
Tcl_AppInit () in which necessary initialization (e.g., registering commands) is performed.
A template version is provided with the Tcl distribution. The main () routine is linked from the
Tcl or Tk library. Figure 2-5 illustrates a user-defined Tc1_AppInit (). Note the standard
initialization of the Tcl and Tk libraries via Tcl_1Init () and Tk_Init (), respectively. Were
we to produce an extension available to the internet, we would generate such a function.

Object-based extensions require at least two functions: one to implement a "factory" or
object creation command, and another to implement the individual object command.? This is
the paradigm of the Tk widgets. In Figure 2-2, the objects named . one and . two are created
with the factory button command. Figure 2-3 shows use of the commands . one and . two.
Within the factory command implementation, the command for the newly created object must
be registered (via Tc1_CreateCommand()). Similarly, when the object is deleted, its
command must be unregistered (via Tc1_DeleteCommand()).

2 The concept of factory and instance methods is described by Cox {3].
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2.3 EXTENDING THE TK WIDGET SET

As stated earlier, Tk extends Tcl with a collection of widgets and window management
functions. Developers may add widgets using the object-based paradigm and meeting the
requirements for widgets. A widget implementation must include procedures to:

configure the widget,

handle X Window events,
display the widget,

destroy the widget,

respond to widget commands,
create widgets.

The last two are the object and factory commands, respectively. Configuration involves
setting and retrieving attribute values. Tk supplies constructs for automatic parsing as well as
storage and retrieval of attributes as fields in a data structure. Example uses of these
constructs are presented in Section 4.

One of the most powerful of the Tk widgets is the canvas. Within canvases, one creates
and manipulates graphical canvas items of various types. Figure 2-6 shows a Tcl/Tk script
which creates a rectangle within a canvas and defines an event handler for mouse motion
with button one pressed. The requirements for additional canvas item types are more

canvas .can ~-width 200 -height 200;

pack .can -side top;

.can create rectangle 50 50 150 150 \

-~tags myrect \

-£ill red \

-outline white \

-width 2;

% .can bind myrect <Bl-Motion> \

{ .can coords myrect %x %y [expr %x+100] [expr %y+100] }

oP 9P P

Figure 2-6 Canvas ltem Creation and Manipulation

stringent. Functions for the item type must be provided to:

create an item instance,

configure,

store and retrieve coordinates,

delete,

draw,

compute the distance to a point,

determine overlap with a rectangular region,
generate a PostScript representation,

scale,

transiate.




Items processing text must supply text handling functions as well.
2.4 INTERPROCESS COMMUNICATION

There are two communication mechanisms available within Tcl/Tk. First, separate Tcl/Tk
processes connected to the same X Window server may communicate using X events via the
send command. Second, Tcl has built-in facilities for processing files and command pipes,
allowing a Tcl/Tk application to operate as a coprocess. Both of these mechanisms allow
distributed Tcl/Tk implementations. In addition, the Tcl-DP (distributed processing) extension,
also from Berkeley, provides commands for socket communication and registration of
procedure handlers. Of course, the developer can always build communication facilities in
C/C++ and implement Tcl commands to manipulate them.

2.5 COMPARISON WITH OTHER TOOLS

Tcl/Tk is a unique user interface development tool. Not only is it interpreted, requiring no
compilation, it offers powerful extensibility at the command or object level. Builder tools take a
different approach. They generally produce source code to build interfaces defined with a
very powerful point-and-click layout editor. Resource management systems like the Motif™
UIL offer a compromise by compiling into an intermediate form which is more or less
interpreted at run time. Most builder tools will generate UIL as well.

For comparison, we evaluate the three approaches in terms of features desired in interface
development: extensibility, time required to complete a change, and effort required to build

Builder Tools Motif™ UIL TelTk
Extensibilty low very low very high
Time to complete high moderate low
change
Effort in low high very high
constructing initial
interface

Table 2-1 Interface Development Comparison

the initial interface. Refer to Table 2-1.




SUMMARY

Tcl/Tk provides a set of libraries for building shell interpreters. Inherent in Tcl are
language constructs for flow control, iteration, and modularization, and list and array as well
as scalar variable storage. Language structure follows the UNIX command line paradigm. Tk
provides commands for Motif™ style widgets implemented using Xlib. Tcl/Tk’s real power lies
in its extendibility, allowing the developer to add new commands and graphic widgets to the
language.

In the following sections, we examine the four modes of development using Tcl/Tk: the
scripting language, widget extensions, interfaces to 3GL code, and writing coprocesses.




3. PROGRAMMING IN THE SCRIPTING LANGUAGE

Tcl is to GU! interfaces as so-called "4GL" languages are to database management
system (DBMS) interfaces. Thus, Tcl presents many of the same types of problems as do
4GLs:

provides minimal support for programming structure,

strains modular cohesion and coupling,

forces run-time debugging,

lacks debugging support tools,

magnifies performance issues due to command interpretation.

Procedures, iteration, control, lists, arrays, and scalar variables are the only Tcl language
constructs. Array variables must be global and cannot be passed as procedure parameters,
forcing a dependence upon global variables. Variable declaration is implicit, so name
misspelling and other errors are found at run time, often after much investigation. Except for
matched braces, procedure syntax is not checked until run time, for the procedure is itself
merely a string of commands to be executed. Commands are interpreted, making loops
perform poorly.

However, simple operations can be scripted in Tcl for immediate testing, avoiding the
compilation and linking of a C program. Changes are made quickly and tested immediately.
Frequently, the developer is faced with an implementation choice:

use only the scripting language,
build functionality in C/C++,
e use a combination of scripting language and C/C++.

Three factors contribute to this decision:

e complexity,
* performance criticality,
e volatility.

The more complex the code, the more likely the scripting language will become a hindrance in
the debugging effort. Similarly, there are situations, such as rapid real-time display, in which
performance requires use of C/C++. On the other hand, highly volatile or changing objects or
functions benefit from the fiexibility and quick tumaround of the interpreted language. Figure
3-1 pictorially represents the interaction among these factors, assuming complexity and
performance coincide.

In a prototyping environment, it is often desirable to use the scripting language until design
decisions solidify, upon which critical objects and functions can be implemented in C/C++.
Similarly, but less likely, it may be determined that operations should be moved from 3GL to
the interpreted language to make changes easier.




Tcl

Relative
Volatility

Relative Criticality and/or Complexity

Figure 3-1 Scripting Language Versus 3GL Decision Metaphor

3.1 STRUCTURED DEVELOPMENT

In order for the Tcl scripting language to be used effectively, a structured framework for
achieving software engineering goals, modifiability, efficiency, reliability, and understandability,
must be adhered to. Software engineering concepts which make those goals achievable
include: [2]

e abstraction,

e information hiding,
e modularity,

e Jocalization,

e uniformity,

e completeness,

* confirmability.

Tcl language constructs do little to support these concepts. However, with the exception of
the last two, the identified concepts can be realized by building upon the language constructs
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Principle Strategy

abstraction implement object-based packages

information hiding Store attribute-value pairs for package instances in an
array accessed only by the package methods

modularity Implement package methods with procedures whose
first parameter is the name of the object instance.
Other than the package attribute array, all values
manipulated by methods are passed as arguments or

defined locally

localization implement all method functions within package
framework

uniformity Follow the above guidelines for all package
implementations

Table 3-1 Tcl Programming Strategies to Achieve Software Engineering Concepts

and developing with discipline. For example, there are no “structures” or “records" to directly
support data abstraction, but associative arrays and lists can be used for that purpose. Table
3-1 summarizes strategies to achieve the first five concepts.

3.2 OBJECT-BASED PACKAGING

Object-based extensions have been built for Tcl/Tk using only the scripting language. Tcl-
DP provides such an environment. We have attempted to construct an object-oriented
environment (supporting inheritance) adhering to Tcl-DP structure (refer to Appendix G) but
found the performance hits for searching up class hierarchies too prohibitive. The interested
reader should examine Tcl-DP as well as the scheme we used.

We've found a “class package" concept, modeled after the Ada package construct, to
provide an effective object-based environment that fosters reuse. A package consists of a set
of methods for creating and manipulating object instances of the class and a global array
variable for storing class and object attributes. Class attribute values are referenced by
attribute name, and object attribute values are referenced by object name and attribute name,

class attribute: BarWindow (count)
object attribute: BarWindow (barwin0, FileName)

Figure 3-2 Class and Object Attribute Reference
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as shown in Figure 3-2.

Whereas the caller provides the name of the object when creating Tk widgets (necessary
since parenting information is embedded in the name), package classes generate the name of
the object and return it to the caller via a “create” method. Thereafter, the object name is
passed to class methods. Methods related to a class are localized in source files so they can
be loaded as needed using the Tcl auto_load feature. Use of the class attribute array limits
the reusability of individual procedures to within its package, a weakness inherent in this
approach.

3.2.1 Example

We used the class package concept for developing a graphical front end for SQL-based
databases. Four data display constructs were implemented as packages:

BarWindow
SpreadSheet
SpreadWindow
TextWindow

A SpreadWindow contains a SpreadSheet, so resuse is already evident. All the packages are
designed to be usable in other applications as well. Tcl/Tk source for the application is listed
in Appendix A. We examine BarWindow. tcl below.

Specification

Since there are no explicit constructs for exporting or importing individual procedures or
declaring variables. we must rely on documentation. Further, we cannot separate
specification and implementation. Thus, the file header (shown in Figure 3-3) identifies which
procedures are considered "exported.” Next in the file, we set default resource values via the
option command. These resources may be overridden in .Xdefaults files or by executing
xrdb. Specification concludes with a comment block “declaring” object attributes. Of course,
specifications of the procedure interfaces are found where the procedures are defined.

Implementation

Procedure/method bodies begin with the global command to identify the class array
variable. Adhering to the software engineering principles of high intramodule cohesion and
low intermodule coupling as much as possible, we reference only the class attribute array and
procedure parameters.

Figure 34 lists Barwindow_Create, the package factory procedure. The new object's
name is generated and retumed to the caller and serves as the caller's handle for referencing
the object via package procedures. Windows are constructed using other package methods,
BarWindow_CreateMenuBar and BarWindow_ CreateGraph.

Importing the Package

12



$- PACKAGE:

> $- BarWindow -
$- EXPORTED PROCEDURES: -
#- BarWindow_Create -
- BarWindow_LoadFile -
$- BarWindow_LoadCommandResult -
#- USAGE: =
- BarWindow_LoadFile [BarWindow_Create] filename -
#- -
#- BarWindow_LoadCommandResult =
#- [BarWindow_Create} fdb-client-object =
B oo o e m e e —
SIS NS
#- Class Resource Values =
o mm e e e m e

option add *BarWindow*background gray75;:
option add *BarWindow*foreground navy;
option add *BarWindow*barBackground gray75;
option add *BarWindow*plotBackground gray90;
option add *BarWindow*colors \
{ #ef0000 #00bf0O0 H#AfAf00 #0000ff #00afdf orange #d4f00ff }:
option add *BarWindow*plotBackground grayS90;

global BarWindow;

O O D O O O I D 5 0 0 5 5 D 5 5 5 0 S S S D D e D S S O SO P e SIS
#- Class Attributes -
# ________________________________________________________________________
set BarWindow({count) O0;

# ________________________________________________________________________
#- Object Attributes -
#- Chart name of the graph widget -
#- Data list of observation lists, each with =
#- the name of the observation and values -
#- for each series -
#- FileName name of temp file containing data -
#- Series list of series names =
#- Stacked if *true*, each observation is a stack -
#- of series value bars -
$- Title chart title -
#- TopWindow name of the toplevel widget which is -
§- the window -
#- XTitle x-axis title -
#- YTitle y-axis title -
O O X S X XA A X A X SOOI OO

Figure 3-3 Tcl/Tk Package Specification

Driving the application is a module which builds the application menu bar and main
window (Fdb.tcl). Since there are no package import language constructs, the driver must
explicitly set a package’s necessary resource values. However, when a procedure is

option add *BarWindow*library S$Fdb_library;
option add *SpreadWindow*library S$Fdb_library:
option add *TextWindow*library $Fdb_library;

Figure 3-5 Setting the Library Resource to Import Packages

- referenced, its file location, if not in the current file, is searched automatically. Before
importing one of these packages, its library resource value must be set, as shown in Figure 3-
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proc BarWindow_Create {} \
global BarWindow;

# -- Set Name of This Object
§ oo
set this barwin$BarWindow(count);

# -- Name of This Window

] oo

set name .bwtopS$BarWindow({count);

set BarWindow($this, TopWindow) $name;

# -- Build Toplevel

# e

toplevel $name -class BarWindow;

wm iconbitmap $name @{option get $name library BarWindow]/barchart.xbm
wm iconmask $name @[option get $name library BarWindow]/barchart.xbm
wm iconname $name *BarChart - $BarWindow(count)*;

wm minsize $name 300 200;

wm title $name °*BarChart Window - $BarWindow(count)*®;

§ -- Build Frames

# [N

BarWindow_CreateMenuBar $name S$this;

set chart_name [BarWindow CreateGraph $this]);
set BarWindow($this,Chart) $chart_name;

# -- Pack Frames

¥ oo

pack $name.menubar -side top -fill x;

pack $chart_name -side top -expand yes -fill both;

# -- Increment Window Count
# -

incr BarWindow (count) ;

return $this;

# BarWindow_Create

Figure 3-4 Package Factory Method

5. This option value points to the directory where run-time support files (e.g., icon bitmaps)
are to be found. Each of the four packages can and hopefully will be used again in future
applications. Although import is explicit, it is very simple.

Object-based packaging does provide some structure for development of reusable Tcl/Tk
modules. However, the lack of support for inheritance hinders design and restricts reusability.
Without some development framework, implementation in Tcl moves quickly toward an
unmanageable heap of procedures that are very difficult to maintain. Development within the
Tcl/Tk language would be greatly enhanced with extensions, impiemented in C/C++, for
declaration, definition, export, and import of class packages.
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SUMMARY

As a language abstraction, Tcl offers compelling power through list processing. As a rapid
prototyping tool, Tcl is unequaled in the speed with which a functional, working Motif™ style
GUI application can be implemented.

However, as a software development environment, Tcl provides too little support for
enforcing design structure. A means for declaring variables and ensuring they exist when
referenced is necessary. Other semantic processing, such as type checking, would benefit
the language greatly. Whereas compilers will often take care of syntax and semantic
problems, Tcl code must be exhaustively exercised at run time in order to find these errors as
well as logic problems. A reasonable heuristic is to limit implementation in Tcl language to
GUI objects alone.




4. EXTENDING THE WIDGET SET

Extendibility is arguably Tcl/Tk’s best feature for the developer. Functions and objects
may be added to the language as available commands. In this section we focus on extending
the widget set and drawing objects of Tk. Three types of enhancements are described:
adding widgets, adding canvas items, and maodifications affecting multiple widgets.

4.1 ADDING WIDGETS

Adding widgets is a refreshingly simple task in Tcl/Tk. Requirements for widget
implementations are identified in Section 2.3. For each widget type, there exists a structure or
class specifying the values/attributes stored for each object instance. Use of C++ allows the
specification (and modular manipulation of) class attributes as well. For an example, refer to
the source files TkThing.h and TkThing.cc listed in Appendix B. They contain a C++

Tk_Window tkWin;
Tcl_Interp * tkInterp;
unsigned short tkFlags:

int tkWidth;

int tkHeight;

int tkBorderwWidth;
Tk_3DBorder tkBgBorder;
Tk_3DBorder tkFgBorder;
int tkRelief;

Figure 4-1 Object Attributes for the TkThing Class

class declaration/specification and implementation/body, respectively, for thing widgets. A
thing widget is very simple--it merely draws a diagonal line from the top left comer to the
bottom right corner. Figure 4-1 lists its object attributes.

All widgets should have the first three attributes defined, for they store pointers to the
widget's window and interpreter data structures and a mask of flags used to store the state of
the widget, respectively. Most widgets will have a variable graphic size, making it necessary
to store width and height. The final four attributes deal with background and border colors
when drawing the widget.

The Tk_3DBorder type is used for three-dimensional shading of regions. When creating
a Tk_3DBorder object, the caller specifies a single color, and the Tk library computes the
corresponding illuminated and shaded colors (140% and 60% of base color red, green, and
blue values). When drawing a three-dimensional region, such as via the supplied
Tk_Fill3DRectangle () function, one of three relief values is specified: raised, sunken, or
fiat. Most of the Tk widgets are three-dimensional and have relief as a configuration option.
Use of these features is illustrated in TkThing: :Display (), shown in Figure 4-5. In the
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sections below we demonstrate the requirements for widgets as implemented for things.

4.1.1 Configuring the Widget

Configuration is the process of reading option values and setting the corresponding widget
attributes accordingly. Fortunately, much of the grunt work involved in configuring a widget is
handled by the Tk_ConfigureWidget () function, which is passed an array of
Tk_ConfigSpec records. Each widget implementation should include a statically defined
specification array. Whereas in C this array will probably have global scope (due to reference
in more than one function), we can make it a class attribute in C++. Observe the declaration

class TkThing

{
protected:

static Tk_ConfigSpec _tkConfigSpecs(];

Tk_ConfigSpec TkThing::_tkConfigSpecs[] =
{

{TK_CONFIG_BORDER, *-background®, *background*, ®*Background®*,
*#cdb79e*, Tk_Offset (TkThing, tkBgBorder), TK_CONFIG_COLOR_ONLY},
{TK_CONFIG_BORDER, ®-background*, ®"background*, °®Background*,
*white*, Tk_Offset (TkThing, tkBgBorder), TK_CONFIG_MONC_ONLY},
{TK_CONFIG_SYNONYM, *-bd*®, *borderWidth*, (char *) NULL,

{char *) NULL, 0, 0},

{TK_CONFIG_SYNONYM, *-bg", "background*®, {char *) NULL,

(char *) NULL, 0, 0},

- {TK_CONFIG_INT, °®-borderwidth®, *borderWidth®, °®Borderwidth-",
*2", Tk_Offset(TkThing, tkBorderwidth), 0},
{TK_CONFIG_SYNONYM, *-fg*, *foreground*, (char *) NULL,

{char *) NULL, 0, 0},

{TK_CONFIG_BORDER, °®-foreground®, "foreground*, *Foreground®,
- *#b03060°, Tk_Offset (TKThing, tkFgBorder), TK_CONFIG_COLOR_ONLY),
{TK_CONFIG_BORDER, *"-foreground®', °®foreground*, *Foreground®,
*black®, Tk_Offset(TkThing, tkFgBorder), TK_CONFIG_MONO_ONLY},
{TK_CONFIG_INT, °®"-height*®, ‘*height®, °*Height®,

*64*, Tk_Offset (TkThing, tkHeight}, 0},

{TK_CONFIG_RELIEF, *-relief*", *"relief*, °*Relief"*,

*raised®, Tk_Offset(TkThing, tkRelief), 0},

{TK_CONFIG_INT, *-width®", ®width*, *Width-*,

“64*, Tk _Offset(TkThing, tkwidth), 0},

{TK_CONFIG_END, (char *) NULL, (char *) NULL, (char *) NULL,
{char *} NULL, 0, 0}

Figure 4-2 Widget Configuration C++ Code
and definition of TkThing: : _tkConfigSpecs shown in Figure 4-2.

A Tk_ConfigsSpec record describes the characteristics of the configuration option:

the option data type

switch name (beginning with a dash and used in scripts)
option database name

option database class name

a default string value




e the offset within the widget data structure of the corresponding attribute
e flag indicating the type of option
« optional function for storing and retrieving values for custom option types.

Offsets are computed using the Tk_0Of fset macro, and flag macros are defined for most of
the data types one can use (e.g., TK_CONFIG_BORDER for Tk_3DBorder attributes and
TK_CONFIG_INT for int attributes).

Implementations for widgets with configurable options should support a configure
subcommand for widget object commands.® Configuration is also performed when the object
is created. Figure 4-3 lists the TkThing: :Configure () method, which is modeled after

int
TkThing: :Configure( int argc, char * argv([], int flags )
{

int result;

result = Tk_ConfigureWidget (
tkinterp,
tkwin,
_tkConfigSpecs,
argc,
argv,
(char *) this,
flags
) 8

if ( result == TCL_OK )
{
Tk_SetBackgroundFromBorder( tkWin, tkBgBorder };

Tk_GeometryRequest ( tkWin, tkWidth, tkHeight };
Tk_SetInternalBorder( tkWin, tkBorderWidth );

if ( !'( tkFlags & RedrawPending ) )
{
Tk_DoWhenIdle( (Tk_IdleProc *) HandleDisplay, (ClientData) this ):
tkFlags |= RedrawPending:;
}
}

return result;
} // TkThing::Configure

Figure 4-3 Widget Configuration C++ Method

widget configuration routines in the Tk distribution. Note that configuration may result in the
need to redraw the widget object, in which case the RedrawPending flag bit is set and

Tk_DoWhenIdle () is called to register a class display method for invocation at a convenient
time.

3 A subcommand is usually the first argument of an object command.
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4.1.2 Handling X Events

void
TkThing: :HandleEvent ( XEvent & event )
{
if (

event .type == ConfigureNotify ||

( event.type == EXpose &&

event .xXexpose.count == )
)

{
tkWidth = Tk_Width( tkWin );
tkHeight = Tk_Height( tkWin );

if ( !'{ tkFlags & RedrawPending ) )
{
Tk_DoWhenIdle({ BandleDisplay, {(ClientData) this };
tkFlags |= RedrawPending;
}
}

else if ( event.type == DestroyNotify )

Tcl_DeleteCommand{ tkInterp, Tk_PathName( tkWin ) );
tkWin = NULL;

if { tkFlags & RedrawPending )
Tk_CancelldleCall( HandleDisplay, (ClientData) this };

Tk_EventuallyFree( (ClientData) this, (Tk_FreeProc *) HandleDestroy );

}
} // TKThing::HandleEvent

Figure 4-4 C++ Class Method for Handling X Events

The types of X Window events to be handled for a widget are dependent upon the nature
of the widget, of course. Highly interactive widgets must respond to appropriate events (e.g.,
ButtonPress, MotionNotify). Resizable widgets must handle ConfigureNotify, but
all widgets should process Expose and DestroyNotify. Thing widgets are not interactive,
but the class method TkThing: :HandleEvent (), listed in Figure 4-4, shows the algorithm
for drawing a widget. Since things are resizable, we may need to draw on
ConfigureNotify as well as Expose events. (We draw the entire widget rather than trying
to reconstruct occluded regions, so we wait for an expose count of 0.)

Tk provides a mechanism to improve overall performance with Expose events. A call to
Tk_DoWhenIdle () requests that a function (or C++ static method) be invoked when littie
other processing is ongoing. The RedrawPending mask bit is cleared when the widget is
drawn in TkThing: :Display ().

4.1.3 Displaying the Widget

Since display of a window is requested by the X server via an Expose event, the event
handler method initiates most drawing of the widget. Some configuration changes require
update of a widget's appearance. The static class method TkThing: :HandleDisplay (),
which merely invokes Display () for the object, is necessary so that a function address may
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class TkThing
{

..étatic void HandleDisplay( TkThing & thing )
{
tkthing.Display():
}i
void .
TkThing: :Display ()

{
int offset = tkBorderWidth << 1;
GC gc;

tkFlags &= ~RedrawPending;

if { tkWin != NULL && Tk_IsMapped( tkWin ) )
{
gc = DefaultGC({
Tk_Display( tkWin )},
DefaultScreen!{ Tk_Display(tkwWin) )
}i

Tk_Fill3DRectangle(
Tk_Display({ tkWin ),
Tk_WindowId( tkWin )},
tkBgBorder,
0, 0,
Tk_Width({ tkWin ), Tk_Height( tkWin },
tkBorderwWidth,
tkRelief
Yi

XSetLineAttributes({
Tk_Display( tkWin },
gc,

’
Linesolid,
CapRound, -
JoinRound
):

XSetForeground( N
Tk_Display( tkWin },

gc,
(Tk_3DBorderColor( tkFgBorder ))->pixel

’

XDrawLine (
Tk_Display{ tkWin ),
Tk_WindowId( tkWin ),
gc,
offset,
offset,
tkWidth - offset,
tkHeight - offset
yi

Yy // if

} // TkThing::Display

Figure 4-5 Widget Display Code

be passed to Tk_DowhenIdle(). Figure 4-5 lists the two methods.*

* The client data value passed in the Tk_DoWhenldle() call is the C++ object address, which is passed
by Tcl/Tk to the invoked routine. This address can be declared as a reference in the called method.
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Widget display is accomplished using Xlib and Tk drawing functions. X context information
(display, screen, drawable, graphics context) can be obtained from the tkwin object attribute
(class member).

4.1.4 Destroying the Widget

A DestroyNotify event instigates widget destruction. The Tcl command for the widget
must be unregistered, any pending display calls must be canceled, any memory allocated for
the widget must be freed, and the widget data structure itself must be freed. This presents
some potential problems. In the parent-child widget tree, it is possible for a child widget data
structure to be deallocated prior to reference within a parent. Tk provides the
Tk_EventuallyFree () function to circumvent this problem. It delays a widget’s
deallocation until all its ancestors have destroyed themselves.

Note also that our use of C++ requires another static class method,
TKkThing: : HandleDestroy (), which is passed to Tk_EventuallyFree (). The widget
object is deallocated with the C++ delete operator.

4.1.5 Responding to Widget Commands

As with options, the nature of the widget determines what commands it will support. A
good deal of design effort should go into the subcommands a widget will process. In addition
to configure, which all widgets should provide, widgets representing a value should provide
subcommands for storing and retrieving values (e.g., set and get).

TkThing: : ProcessCommand (), the object method for handling the thing commands,
is called from the static class method TkThing: : ProcessWidgetCommand () (refer to
Figure 4-6). Here the only subcommand is configure, but it must be handled specially due
to its three forms:

* no additional arguments -- request the values of all options
e one additional argument -- request the value of an option
* two or more additional arguments -- set the vaiues of one or more options

Tk_ConfigureInfo() builds return value strings for the first two forms. Refer to Figure 4-6
for a widget object command handler.

4.1.6 Creating Widget Objects

Widget objects are created via a factory command. In our example, the command is
thing, the implementation for which is the class method TkThing: : ProcessFactoryCommand (),
listed in Figure 4-7. Tk_CreateWindowFromPath () handles creation of the widget's X
window from the window path name. A new C++ object is aliocated with the new operator,
which calls the appropriate object constructor for initialization. The widget's class name (for
the option database operations) is set, the X event handler for the window is registered, and a
command for the new widget object is registered.




int
TkThing: :ProcessCommand{ int argc, char * argv{] )

{
int result = TCL_OK;

if ( argc < 2 )

{

Tcl_AppendResult( tkInterp, "Usage: *, argv(0]}, " option 2arg ...?2", NULL );
result = TCL_ERROR;

}

else if ( stremp( argv{l]), °®configure*® ) == 0 )
{
if ( argec == 2 )

result = Tk_ConfigurelInfo(
tkInterp,

tkwin,

_tkconfigspecs,

(char *) this,

NULL,

0

)i

}

else if ( argc == 3 )

{

result = Tk_Configurelnfo({
tkInterp,

tkWin,

_tkConfigspecs,

(char *) this,

argv(2],

0

):
}

else
result = Configure( argc - 2, argv + 2, TK_CONFIG_ARGV_ONLY );
}

return result;
} // TkThing::ProcessCommand

Figure 4-6 Widget Object Command Handler

4.2 ADDING CANVAS ITEMS

Unfortunately, the ease of adding widgets to Tcl/Tk is not quite duplicated for canvas
items, though there is arguably less need for extension of canvas item types. Canvas items
are not windows, but they are otherwise very similar to widgets in that both must support
configuration (using the same facilities), deletion, and both must draw themselves. Section
2.3 enumerates the requirements for canvas item type implementations. Of particular note are
the distance computation and PostScript generation routines.

Appendix C contains the source code for a canvas item extension, the bar item,
implemented as the C++ TkBarItem class. TkBarItem contains two class attributes: a
Tk_ConfigSpec object describing configuration options, and a Tk_ItemType object,
necessary for canvas item implementations. 1t gives the canvas widget information necessary
for processing the item type, including:
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int
TkThing:: ProcessFactozyComand {

Tk_Window main_win,
- Tcl_Interp * interp,
int argc,
char * argv(]
)
(
int result = TCL_OK;
- Tk_Window new_win;
TkThing * new_thing;

// Check For Minimal Arguments
/7
if ( arge < 2 )
{

Tcl_SetResult( interp, "Usage: thing pathname ?options?*, TCL_VOLATILE );
result = TCL_ERROR;
}

// Create New Tk Window
1/
else if ( . .
(new_win = Tk_CreateWindowFromPath( interp, main_win, argv{l], NULL )) ==
NULL

( }

Tcl_SetResult( interp, “Error creating window", TCL_VOLATILE );
result = TCL_ERROR;

}

// Create New Object
1/

else if (
(new_thing = new TkThing{ new_win, interp, argc - 2, argv + 2 )} == NULL
( )
Tcl_SetResult{ interp, *Error allocating data structure*, TCL_VOLATILE );
result = TCL_ERROR;
}

// Check For Configure Error

24
else if ( new_thing->tkFlags & ConfigError }
{
Tk_DestroyWindow( new_win }:
delete new_thing;
result = TCL_ERROR:
)

else
Tk_SetClass( new_win, “Thing* }:

Tk_CreateEventHandler(

new_win,
S BxposureMask | StructureNotifyMask,
{Tk_EventProc *) HandleEvents,
{ClientData) new_thing
}:

Tcl_CreateCommand (
interp,
Tk_PathName ( new_win ),
{Tcl_CmdProc *) ProcessWidgetCommand,
{ClientData) new_thing,
NULL
)

Tcl_SetResult{ interp, Tk_PathName( new_win ), TCL_VOLATILE ):
} // else everything allocated

return result;
)} // TkThing::ProcessFactoryCommand

Figure 4-7 Widget Factory Command Handler

e the item type name,
* the size of the item’s data structure, and
* the addresses of required and optional routines

Item types are registered by passing the Tk_ItemType object to the
Tk_CreateItemType () function. Figure 4-8 shows the definition of the two class attributes.
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Tk_ConfigSpec TkBarItem::_biConfigSpecs|]
{

{ TK_CONFIG_BORDER, °*-fill®, {(char *) NULL, {(char *) NULL,

*gray50*, Tk_Offset({TkBarltem, biFillBorder), TK_CONFIG_NULL_OKX },

{ TK_CONFIG_CUSTOM, °*-tags®, (char *) NULL, (char *) NULL,

{char *) NULL, 0, TK_CONFIG_NULL_OK, &tkCanvasTagsOption },
{ TK_CONFIG_PIXELS, ®-width*, {(char *) NULL, (char *) NULL,

"1+, Tk_Offset(TkBarItem, biWidth), TK_CONFIG_DONT_SET_DEFAULT },
{ TK_CONFIG_RELIEF, "-relief®, NULL, NULL,

*raised*, Tk_Offset{TkBarItem, biRelief), TK_CONFIG_DONT_SET_DEFAULT },
TK_CONFIG_END, (char *) NULL, (char *) NULL, (char *) NULL,

(char *) NULL, 0, 0 }
}i

TkBarItem: :Create,
TkBarItem::_biConfigSpecs,
TkBarltem: :Configure,
RectOvalCoords,

TkBarItem: :Delete,
TkBarItem: :Draw,

(Tk_ItemSelectionProc *) NULL,

Tk_ItemType TkBarItem::_biltemType =
{
*bar®, /* name */
sizeof (TkBaritem), /* itemSize */

0, /* alwaysRedraw */
RectToPoint, /* pointProc */
RectToArea, /* areaProc */
TkBarItem: :GenPostScript, /* postscriptProc */
ScaleRectOval, /* scaleProc */
TranslateRectOval, /* translateProc */
{Tk_ItemIndexProc *} NULL, /* indexProc */
{(Tk_ItemCursorProc *) NULL, /* icursorProc */

createProc */
configSpecs */
configurebProc */
coordProc */
deleteProc */
displayProc */

selectionProc */

insertProc */
dTextProc */
nextbPtr */

{Tk_ItemInsertProc *) NULL,
{Tk_ItemDCharsProc *) NULL,
{Tk_ItemType *) NULL

Y

Figure 4-8 Canvas ltem Configuration and Type Definition

4.2.1 Creating an Item Instance

Canvas item types are created via the canvas create subcommand, so no factory
command is necessary. In our example, the creation is implemented with the class method
TkBarItem: :Create (), listed in Figure 4-9. The canvas allocates the item object's memory
prior to calling the create function. As with widgets, initial configuration must be performed,
and the initial coordinates passed as command arguments are set using the
TkGetCanvasCoord () function.

4.2.2 Item Configuration

Canvas item configuration mirrors widget configuration with one exception, the need to
update any coordinate changes. After calling Tk_ConfigureWidget (), the class method
TkBarItem: :Configure () calls ComputeRectOvalBox () to update bounding box
information, as illustrated in Figure 4-10.
4.2.3 Storing and Retrieving Coordinates

Extent or boundary information must be maintained for a canvas item for drawing,
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int

TkBarItem: :Create(
Tk_Canvas * canvas_ptr,
Tk_Item ° item_ptr,

int argc,
char * argv(]
)
{
register TkBarItem * bar_ptr = (TkBarItem *) item _ptr;
int status = TCL_OK;

// Check Argument List
/7
if ( argec < 4 )

{

Tcl_AppendResult (
canvas_ptr->interp,
‘wrong # args: should be \**
Tk_PathName( canvas_ptr->tkwin ),
*\* create °*,
item_ptr->typePtr->name,
* x1 yl x2 y2 20ptions?',
NULL
)

status = TCL_ERROR;
}

else
{
bar_ptr->biWwidth = 1;
bar_ptr->biFillBorder = NULL;
bar_ptr->biRelief = TK_RELIEF_RAISED:;

// Process Args

//
if (
(TkGetCanvasCoord( canvas_ptr, argv[0]}, &bar_ptr->biBbox[0} ) t= TCL_OK) {|
(TkGetCanvasCoord( canvas_ptr, argv{l]}, &bar_ptr->biBbox[1l} ) !'= TCL_OK) ||
(TkGetCanvasCoord{ canvas_ptr, argv(2], &bar_ptr->biBbox[2] ) !'= TCL_OK) ||
(TkGetCanvasCoord( canvas_ptr, argv(3], &bar_ptr->biBbox[3] ) != TCL_OK) 1]
(Configure( canvas_ptr, item_ptr, argc - 4, argv + 4, 0 ) != TCL_OK)

Delete( canvas_ptr, item_ptr );
status = TCL_ERROR;
}

}

return status;
} // TkBarltem::Create

Figure 4-9 Canvas Iltem Create Method

computing distances to points, and determining overlap with regions. Canvas item types
native to Tk include rectangles, ovals, polygons, and text, so most geometric situations are
already handled within Tk source code. However, these C routines, internal to the Tk library,
are defined as static, and in order to make them exportable, and thus usable, modification
of the Tk source is necessary. The bar item type is rectangular in shape, so we removed
static tags and used the routines from tkRectOval.c. RectOvalCoords () is registered
to handle maintenance of the item’s bounding box.

4.2.4 Deletion

Obviously, when a canvas item is deleted, any memory or objects allocated during the
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int
TkBarItem::Configure(

Tk_Canvas * canvas_ptr,

Tk_Item * item_ptr,

int argc,

char * argv(].

int flags

)

{ .

register TkBarltem * bar_ptr = (TkBarlItem *) item_ptr;
int status;

status = Tk_ConfigureWidget (
canvas_ptr->interp,
canvas_ptr->tkwin,
_biconfigSpecs,
argc,
argv,
(char *) bar_ptr,
flags
) 8

if { status == TCL_OK )
ComputeRectOvalBbox( canvas_ptr, (char *) bar_ptr ):

return status;
} // TkBarItem::Configure

Figure 4-10 Canvas ltem Configuration

item’s life must be freed. The canvas takes care of deallocating the memory for the item
itself. Refer to the class method TkBarItem: :Delete().

4.2.5 Drawing the ltem

Unlike widgets, canvas items are not themselves windows. Instead, they are drawn by the
canvas in its widget window. Thus, item coordinates must be translated to the coordinate
space of the canvas’s current scroll region. TkBarItem: :Draw () is listed in Figure 4-11.
Note that the canvas passes the X Drawable for use with X rendering commands. This is
often a pixmap used for buffering canvas display.

4.2.6 Distance Computation

As with bounding box maintenance, the distance computation routines are taken from
tkRectOval.c. RectToPoint () computes the distance from the item’s extent to a point,
and RectToArea () determines whether the item lies within, outside, or overlaps a
rectangular region.

4.2.7 Generating PostScript

Canvases provide the post script subcommand to generate a PostScript representation
of the canvas. Thus, each canvas item type must be capable of rendering an item in
PostScript. TkBarItem::GenPostScript (), listed in Figure 4-12, demonstrates the
PostScript generation for a canvas item. Again, Tk provides support routines. TkCanvPsY ()
projects the canvas coordinate into the vertical dimension of the PostScript page, and
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void

TkBarItem: :Draw(
Tk_Canvas * canvas_ptr,
Tk_Item * item_ptr,

Drawable drawable
)
{

register TkBarItem * bar_ptr = (TkBarItem *) item ptr;
int x1 = SCREEN_X{ canvas_ptr, bar_ptr->biBbox([0] };
int vyl = SCREEN_Y{ canvas_ptr, bar_ptr->biBbox[1l] );
int X2 = SCREEN_X( canvas_ptr, bar_ptr->biBbox([2] )};
int y2 = SCREEN_Y( canvas_ptr, bar_ptr->biBbox(3] );

// Must Be At Least 1 Pixel Big in Each Dimension
/7
if {( x2 <= x1 )
X2 = X1 + 1;

if ( y2 <= v1 )
y2 = yi + 1;

Tk_Fill3DRectangle(
canvas_ptr->display,
drawable,
bar_ptr->biFillBorder,
x1, v1,

X2 - x1 -1, y2 -yl -1,
bar_ptr->biwidth,
bar_ptr->biRelief

)i
} // TkBarItem::Draw

Figure 4-11 Drawing the Canvas ltem

TkCanvPsColor () generates PostScript commands to set an appropriate color. PostScript
commands are set as the interpreter result in the generator routine.

4.2.8 Scaling and Translation

In response to the scale and move subcommands, a canvas widget calls routines for
referenced items to scale or translate, respectively. Both operations require update of an
item’s extent or bounding box. For the bar item we use ScaleRectOval () and
TranslateRectOval (), respectively, from tkRectOval.c.

4.3 OTHER ENHANCEMENTS

Enhancements other than new widgets or canvas items will likely require modification of
source in the Tk distribution. We describe two examples here: a simple enhancement of the
Tk_3DBorder facilities, and extension of bitmap processing to include XPM2 pixmap files.

4.3.1 Border Color Functions
There are many data structures and functions defined for internal use within Tcl/Tk. The
discussions above identified the need to export needed functions. Adhering to the software

engineering principle of information hiding, many data structures have extemal or exported
versions which are merely opaque pointers. Examples include:
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int

TkBarltem: :GenPostScript (
Tk_Canvas * canvas_ptr,
Tk_Item ¢ item_ptr,

Tk_PostscriptInfo * ps_info_ptr
)

register TkBarltem ¢ bar ptr = (TkBarItem *) item_ptr;

int status = TCL_CK:;
char path_cemd{ 500 1;
char string[ 100 };
double yl = TkCanvPsY( ps_info_ptr, bar_ptr->biBbox[1l] );
double y2 = TkCanvPsY{ ps_info_ptr, bar_pr.r->bi_Bbcxl3] )
double deltax = bar_ptr->biBbox{2] - bar_ptr->biBbox(0];
double deltay = y2 - yl;
XColor * bg = Tk_3DBorderColor( bar_ptr->biFi11Bor§er }s
XColor ¢ light = Tk_3DBorderLightColor( bar_ptr->biFillBorder );
XColor ¢ dark = Tk_3DBorderDarkColor{ bar_ptr->biFillBorder };
// Check Colors
1/
if ( bg == NULL }i light == NULL || dark == NULL )
status = TCL_ERROR;
else

{

// Draw Filled Rectangle

/!
aprintf(

path_cmd,
*newpath\n*

*tg tg moveto tg 0 rlineto 0 %g rlineto ig neg 0 rlineto closepath\n*,
bar_ptr->biBbox (0], yi,

deltax,

deltay,

deltax

}:

Tcl_AppendResult{ canvas_ptr->interp, path_emd, NULL );
TkCanvPsColor( canvas_ptr, ps_info_ptr, bg };
Tcl_AppendResult { canvas_ptr->interp, “fill\n*, NULL ):

// Draw Bottom Shade Lines
7/
aprintf(
path_cmd,
"%g tg moveto %g 0 rlineto 0 %g rlineto %d setlinewidth\n-,
bar_ptr->biBbex{0], y2.
deltax,
-deltay,
bar_ptr->biwidth
):

Tcl_AppendResult ( canvas_ptr->interp, path_cmd, NULL );

TkCanvPsColox (
canvas_ptr,
ps_info_ptr,
bar_ptr->biRelief =
bar_ptr->biRelief =

= TK_RELIEF_RAISED ? dark :
= TK_RELIEF_FLAT 2 bg : light

)s
Tcl_AppendResult( canvas_ptr->interp, "stroke\n", NULL );

// Draw Top Shade Lines
1/
sprintf({
path_cmd,
“%g tg moveto 0 3g rlineto %g O rlineto %d setlinewidth\n*,
bar_ptr->biBbox {0}, y2.
-deltay,
deltax,
bar_ptr->biwidth

;

Tcl_AppendResult( canvas_ptr->interp, path_cmd, NULL );
TkCanvPsColor(
canvas_ptr,
ps_info_ptr,
bar_ptr->biRelief == TK_RELIEF_RAISED ? light :
bar_ptr->biRelief == TK_RELIEF_FLAT ? bg : dark

)i
Tcl_AppendResult ( canvas_ptr->interp, “stroke\n”, NULL };
)

return status;
) // TkBarltem::GenPostScript

Figure 4-12 Canvas ltem PostScript Generation

s private TkWindow and public Tk_FakeWin
e private Border and public Tk_3DBorder
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* TYPE: Border *

F R E AN KA X XK K A X F A R AR K X R R A F A A A A A A A E T X I A AR A A A A X I AT X XXX F A AT A XXX

struct Border

{

Display ° display:;

int refcount;
XColor * bgColorPtr;
XColor * lightColorpPtr;
XColor ¢ darkColorPtr;
Pixmap shadow;

GC lightGc;

GC darkGcC;

GC bgGC;
Tcl_HashEntry * hashPtr;

’

/*******t*t*tt*t***********t*i****************t*******t***!i***tfﬁtt***i*

* NAME : Tk_3DBorderLightColer{) *
* HISTORY: *
t*****t******!*********t***i***************t*t*t*******i*t****itt****t*t/
XColor *

Tk_3DBorderLightColor( Tk_3DBorder border )

(
return ((Border *)border)->lightColorPtr;

} // Tk_3DBorderLightColor

/*************************t***t*****!*************t***tt******t****t*t**t

* NAME : Tk_3DBorderDarkColor () *
* HISTORY : *
*****t*t**********t***t*t**t**tt****t*********t******it******it***t*****/
XColor *

Tk_3DBorderDarkColor{ Tk_3DBorder border )

return ((Border *)border)->darkColorPtr;
} // Tk_3DBorderDarkColor

Figure 4-13 Retrieval of Shade Colors From a Tk_3DBorder

Border objects store XColor values for background, light shade, and dark shade colors.
However, only the opaque pointer type Tk_3DBorder is exported. A function is provided to
retrieve the background color from a border, Tk_3DBorderColor (), but no facilities are
provided for retrieving the shade colors. Figure 4-13 lists the trivial code to support retrieval
of the shade colors. The Border structure definition is repeated (not good from the
maintenance point of view) to allow access of the necessary fields.

4.3.2 Pixmap Processing

Bitmap facilities are not effectively localized in an object package in Tk. Instead, they are
spread among the various widget packages which process them:

s buttons,

s canvases,

s  menus, and

¢ menubuttons.

Unfortunately, this requires modification of several Tk source files:
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tkBitmap.c,
tkButton.c,
tkCanvBmap.c,
tkMenu. ¢, and
tkMenubutton.c

Tk extensions for handling XPM files exist, but at the time of our efforts there were no facilities
for handling XPM2 pixmap files in the a format generated by iconedit under OpenWindows.
We added this capability with two additional source files, tkPixmap.h and tkPixmap.c, as
well as slight modifications to the files listed above. Appendix D contains the source listings.
Tk supports reference of X Window bitmap files (most commonly used as the value of the -
bitmap option) by name with a prefix of '@’. We extend this notation to include the ’%’ prefix
for XPM2 format files and the '~ prefix for X Window dump files. Examples of such
references follow: '

® @/usr/include/X1ll/bitmaps/x10go32
* $/usr/openwin/include/pixmaps/folder.xpm
e “/usr/local/xwd/picture.xwd

Two basic modifications were necessary to existing Tk code: changes within
tkBitmap.c to enhance bitmap processing, and changes to the widget source for rendering
"bitmaps." Within tkBitmap. ¢, the unexported TkBitmap structure definition was modified
to include a depth field, a Tk_DepthOfBitmap () function was added for retrieval of a
bitmap object's depth value, and the Tk_GetBitmap () function was enhanced to support the
new prefixes in file name references.

As delivered, Tk widget sources render bitmaps using XCopyPlane (). Each such call
had to be modified with a call to Tk_DepthOfBitmap () to determine bitmap versus pixmap,
and a conditional statement for rendering. Whereas a depth of one indicates a bitmap and
results in an XCopyPlane () call, a depth greater than one is a pixmap and is rendered using
XCopyPlane (). This is illustrated in Figure 4-14, which lists a code snippet from the
DisplayButton () function in tkButton.c.

30




static void
DisplayButton{clientData)

ClientData; /* Information about widget. */
{

if ( depth > 1 )

{

XCopyArea (
butPtr->display, butPtr->bitmap,
pixmap, gc,
0, 0, width, height,
X, Y
Vi

}

else

{

XCopyPlane (
butPtr->display, butPtr->bitmap,
pixmap, gc,
0, 0, width, height,
X, vy, 1
)i

Figure 4-14 Code to Render Pixmaps and Bitmaps
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5. EMBEDDING CLASSES AND FUNCTIONS

One of the most practical ways to exploit the power of Tcl is to build commands for
classes, data structures, and functions developed in a 3GL, thereby embedding their
functionality within an interactive scripting language. This allows test harnesses to be
scripted, pemnitting more exhaustive tests to be developed quickly. Further, one should work
to improve the exportability of modules and classes in order to increase the likelihood of their
reuse. Two examples of Tcl interfaces to C++ classes are used to discuss the mechanics of
such an interface and techniques for data exchange. The first, Tc1FdbClient, is built on an
application-specific socket communication facility. Second, Tclsampler fronts a statistical
sampling facility. Source code for the examples is listed in Appendix E.

5.1 TCL INTERFACES TO C++ CLASSES

C++ supports inheritance, the single characteristic distinguishing object-oriented from
object-based environments [1]. Thus, we can construct a derived class which provides the
boilerplate and processing methods for achieving a Tcl interface to the class from which it
inherits. Figure 5-1 shows the declaration of such a class (with comments removed).
Common to all such classes are object attributes, class methods for Tcl callbacks and
registration, and object methods to implement subcommands. Clearly we want to use the
object-based extension mode.

5.1.1 Object Attributes

A necessary object attribute for any Tcl class is a pointer to the Tcl interpreter, for it is
passed to most Tcl/Tk functions. For object-based extensions, it is necessary to store the
name of object instance as referenced in the Tcl script in order to unregister the object’s
command when it is destroyed. Hence we have the tfcInterp and t fcName attributes,
respectively. The first two parameters in the constructor are for setting their values. Thus,
they must be provided when an object is instantiated.

5.1.2 Class Methods for Tcl Callbacks and Registration

C++ class examples in Section 4 demonstrated the need for class methods implementing
the factory command, object command, and object deletion. In addition, the inline class
method Register () calls Tcl_CreateCommand () to register the factory command name,
FdbClient, and the factory method, ProcessClassCommand ().

Figure 5-2 lists Tc1FdbClient: : ProcessClassCommand (). If the necessary
arguments are provided, a new object is allocated and initialized via the C++ new operator,
which calls the constructor. If object allocation succeeds, Tcl_CreateCommand () is invoked
to register a command with the same name as the object itself. The callback for all object
commands is ProcessObjectCommand (), and the object command deletion handler is
DeleteObject ().

For consistency with other Tcl object-based extensions (e.g., Tk widgets), object
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class TclPdbClient :
{

public FdbClient

protected:
Tcl_lnterp * tfclnterp;
char * tfcName; // Tcl variable name
public:
TclFdbClient (
Tcl_Interp *,
char * var_name,
char * auth_id,
char * auth_key
y:
virtual ~TclFdbClient({);
protected:
int ProcessGetStatus(
Tcl_lnterp *.
int arge,
char * argv(}
yi
int ProcessReadNextLine (
Tcl_Interp *,
int arge,
¢char » argv[]
Vs
int ProcessSendCommand(
Tcl_lnterp *,
int arge,
char * argv{]
}i
public:

static void DeleteObject{ TclFdbClient * );

static int ProcessObjectCommand (

TclPdbClient * ds_ptr,
Tcl_Interp * interp,
int arge,
char * argvi}
)i
static int ProcessClassCommand (
ClientData data,
Tcl_Interp * interp,
int argc,
argv(]

char *
yi

static inline
void Register{ Tcl_Interp *® interp )
{
Tcl_ CreateCommand (
interp,
*FdbClient*,
{Tcl_CmdProc *) ProcessClassCommand,
{ClientData) NULL,
{Tcl_CmdDeleteProc *) NULL
y:

};

Figure 5-1 Tcl Derived Class Declaration

commands should take a subcommand as the first argument and subcommand-specific
arguments and options on the remainder of the command line. In designing the-command
structure, we need only refer to the class from which we inherit. Methods to be interfaced
should have a corresponding subcommand. In the case of Tc1FdbClient, we implement
three such subcommands: GetStatus, ReadNextLine, and SendCommand.® For each
subcommand there is a corresponding object method. Tcirdbclient: :ProcessObjectCommand ()
is listed in Figure 5-3. When the subcommand is recognized as one of those supported, the

® The use of capitalization in commands and subcommands is a departure from standard Tcl practice,

but it identifies our local C++ implementations and distinguishes them from other extensions.
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int
TclFdbClient: :ProcessClassCommand (

ClientData,
Tcl_Interp * interp,
int argc,
char * argvi{]
}
{
int status = TCL_OK;
TclFdbClient ¢ new_item;
char address_value[ 32 };

// Check For Necessary Parameters
/!
if ( arge < 4 )
{

Tcl_SetResult(
interp,
*Usage: FdbClient varname auth-id auth-key*,
TCL_STATIC

)I
status = TCL_ERROR;
}
// Process Arguments
/7
else if (
(new_item = new TclPFdbClient( interp, argv{l], argv[2], argv{3] }) == NULL
)

Tcl_SetResult( interp, “error allocating new client object®, TCL_STATIC );
status = TCL_ERROR;
}

else
{
// Register Object Command
/7
Tcl_CreateCommand (
interp,
argvil],

{Tcl_CmdProc *) ProcessObjectCommand,
(ClientData) new_item,
(Tcl_CmdDeleteProc *)} DeleteObject
)i

}

return status;
} // TclrFdbClient::ProcessClassCommand

Figure 5-2 Tcl Class Factory Command Method

corresponding object method is invoked for the object. The remainder of the command line
after the subcommand itself is passed to the subcommand method. Note that the Delete
subcommand is common to all object-based commands and is handled with a call to
Tcl_DeleteCommand().

For uniformity, one of our software engineering principles, the method naming scheme
should be repeated for all Tcl interface classes:

e ProcessClassCommand () -- class factory command method
e ProcessObjectCommand() -- class object command method
e DeleteObject () -- class object deletion method

e Process???() -- object subcommand methods
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int
TclFdbClient: :ProcessObjectCommand(

B TclFdbClient * client_ptr,
Tcl_Interp * interp,
int argc,
char * argv{]
. )
i {
int status;

// Default Command is Getstatus
/7
if ( argc < 2 )
status = client_ptr->ProcessGetStatus{ interp, 0, NULL ):

else if ( stremp( argv{l], "GetStatus®' ) == )
status = client_ptr->ProcessGetStatus( interp, argc - 2, argv + 2 };

else if ( strcmp{ argv{l], "ReadNextLine® ) == )
status = client_ptr->ProcessReadNextLine( interp, argc - 2, argv + 2 };

else if ( strcemp( argv{l], *SendCommand*® } == 0 )
status = client_ptr->ProcessSendCommand{ interp, argc - 2, argv + 2 );

else if { strcmp( argv([l]}, "Delete® ) == 0 )
{
status = TCL_OK;
Tcl_DeleteCommand{ interp, client_ptr->tfcName );

else

{
status = TCL_ERROR;

Tcl_AppendResult (
interp,
*Usage:\n",
"\tFdbClient Delete\n®,
- *\tFdbClient GetStatus (returns status code)\n*,

*"\tFAdbClient ReadNextLine varname [ wait-secs ] (returns eof on EOF)\n°*,
*\tFdbClient SendCommand command-string\n®*,
NULL ) ;

}

return status;
} // TclFdbClient: :ProcessObjectCommand

Figure 5-3 Tcl Class Object Command Method
5.1.3 Object Subcommand Methods

The specification for object subcommand methods contains three parameters: a pointer to
the Tcl interpreter, and argc and argv values describing the subcommand arguments. For
an example, refer to Figure 5-4 which lists Tc1FdbClient : : ProcessReadNextLine ().
Recall that all data are represented within Tcl as strings. As with any UNIX command,
numeric arguments must be converted from string format. Within Tcl, numeric results must be
converted back to strings. Command results are retumed by setting the result field of the Tcl
interpreter. Tcl provides five functions to assist in setting results:

Tcl_SetResult ()
Tcl_AppendResult ()
Tcl_AppendElement ()
Tcl_ResetResult ()




int
TclFdbClient: :ProcessReadNextLine/(

Tcl_Interp * interp,
int argc,
char * argv(]
)
(
int status = TCL_OK;
char buffer[ 32 1;
char *® next_line;
Timeval wait_time;
Timeval * time_ptr = NULL;

// Check For VarName Parameter
//
if ( arge < 1 )
{

status = TCL_ERROR;
Tcl_SetResult (
interp,
*Usage: client ReadNextLine varname [ wait-secs ]*,
TCL_STATIC
)8
}

else

if { arge > 1 )
wait_time = Timeval{ atoi{ argvi{l] }, 0 );:
time_ptr = & wait_time;

if { (next_line = (char *) ReadNextLine( time_ptr )) == NULL )
{
Tcl_SetVar{ interp, argv(0], **, TCL_LEAVE_ERR_MSG );
strepy( buffer, ®ecf® );
}

else
{
Tcl_SetVar( interp, argv({0], next_line, TCL_LEAVE_ERR_MSG };
sprintf{ buffer, *%d*, strlen( next_line ) );
} // else read succeeded

Tcl_SetResult( interp, buffer, TCL_VOLATILE );
} // else parameters supplied

return status;
} // TclFdbClient::ProcessReadNextLine

Figure 5-4 Tcl Object Subcommand Method

e Tcl_FreeResult ()

ReadNextLine takes the name of a Tcl variable to set as an argument. Variable values may
be set and retrieved via Tcl_SetVar () and Tcl_GetVar (), respectively. Other functions
are provided for setting and retrieving array values and removing a variable.

5.2 TECHNIQUES FOR DATA EXCHANGE

Inevitably, one will encounter a need to exchange a large amount of data, such as an
array or structure, between the Tcl language and 3GL code. Tcl lists are an effective
mechanism for this exchange. Further, addresses and handles may be passed as well.
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5.2.1 Arrays and Lists

Lists are the primary construct for storing collections of data in Tcl and are implemented
as strings. Elements are delimited within the string. Tcl provides several functions for
manipulating lists, including Tc1_SplitList () and Tcl_Merge () for dividing a list into
individual element strings and combining element strings into a list, respectively. If special
handling is not required (e.g., processing backslash characters or nested quotes), lists can be
created using string functions.

Figure 5-5 lists Tc1Sampler: :ProcessGetLastSample (). The GetLastSample
subcommand of a sampler object retums an array of tuples. We accomplish this by building
a list of lists, which is merely a large string with the element lists inside braces. Within the
for loop of Figure 5-5, sprintf () is called to append the tuple lists to the outer list string.
Figure 5-7 shows a sample Tcl subcommand call. Data arrays are passed in a similar way.
Elements are extracted from the argument containing the list via Tc1_SplitList ().

5.2.2 Addresses and Handles

The need may arise to exchange a memory address or data handle between 3GL modules
through the Tcl language. Very simply, these values may be exchanged as numbers in string
form. An example of such an operation is in Tc1Sampler: : ProcessGet ImageAddr (),
listed in Figure 5-6. The value of the sImage attribute, an XImage address, is set as the

int
TclSampler: :ProcessGet ImageAddr( Tcl_Interp ® interp, int argc, char * argv[] )}

int status = TCL_OK;
char address| 32 ];

// Must Have Gotten Name of Canvas

//
sprintf( address, *%01d*, (long) sImage ):
Tecl_SetResult( interp, address, TCL_VOLATILE );

return status;
} // TclSampler::ProcessGetImageAddr

Figure 5-6 Returning a Memory Address in a Tcl Object Method

command result.

Figure 5-7 contains a Tcl script snippet invoking the Get ImageAddr subcommand. The
resulting string address is processed as any other value resulting from a Tcl command.
Figure 5-8 shows configuration data structure and method for the TkImageItem which
receives the image address as the -address option value.
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int
TclSampler: :ProcessGetLastSample(

Tcl_Interp ® interp,
int argc,
char * argv(}
)
{
int status = TCL_OK;
char * buffer;
int a8
SampleList::SampleBlock * bptr;

// Retrieve Last Sample From List
/7
if ( (bptr = (SamplelList::SampleBlock *) sSamplesList.LastItem{)) == NULL
{
status = TCL_ERROR;

Tcl_SetResult( interp, *Error retrieving last sample block®, TCL_STATIC

}
// Determine Number of Samples, Allow 128 Bytes For Each

7/
else if { (buffer = (char *) malloc{ bptr-»sbSize * 128 )) == NULL )
{
status = TCL_ERROR;
Tcl_SetResult( interp, "Error allocating return array", TCL_STATIC );

}
else

{
buffer(0) = 0;

for (i = 0; i < bptr->sbsSize; i++ )

sprintf{
buffer,
*$s { %4 %4 &4
buffer,
bptr->sbPtr[i).sIndexes|

%4 shd %g }°,

)

) 8

bptr->sbPtr(i].
bptr->sbPtr[i].
bptr->sbPtri{i].

sIndexes|
sIndexes|{
sIndexes|

0],
1],
2],
31,

bptr->sbPtr{i].sTag,
bptr->sbPtr{i].sValue

7

}
Tcl_SetResult( interp, buffer, TCL_DYNAMIC );
}

return status;
} // TclSampler::ProcessGetLastSample

Figure 5-5 Return of Array Data in Tcl Object Method
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if { $res(showBins) } \
{

= DisplayPoints S$res{canvas) [$res(sampler) GetLastSample];

$Sres{canvas) create image 0 0 \
~tags sampleimage \
-address [$res(sampler) GetImageAddr}:

Figure 5-7 Tcl Code Snippets

Tk_ConfigSpec TkImageltem::_iiconfigSpecs[] =
{

{ TK_CONFIG_CUSTOM, *-tags", {(char *) NULL, (char *) NULL,
(char *) NULL, 0, TK_CONFIG_NULL_OK, &tkCanvasTagsOption },

{ TK_CONFIG_STRING, *-address*, (char *) NULL, (char *) NULL,
(char *) NULL, Tk_Offset(TkImageItem, iiImageAddr}, 0, 0 },

{ TK_CONFIG_END, {(char *)} NULL, (char *) NULL, (char *) NULL,
(char *) NULL, 0, 0 )}

int

TkImageIltem::Configure(
Tk_Canvas * canvas_ptr,
Tk_Item * item_ptr,
int argc,
char ¢ argvii,
}nc flags

{

. register TkImageltem * image_ptr = (TkImageltem *) item_ptr;
int status;

status = Tk_ConfigurewWidget (
~ canvas_ptr->interp,
canvas_ptr->tkwin,

_liiconfigspecs,
argc,
argv,
{(char *) image_ptr,
flags
);

if ( status == TCL_OK )

(
image_ptr->iilmage = (
image_ptr->iiImageAddr != NULL ?
(XImage *) atol{ image_ptr->iilmageAddr )} : NULL
)i

image_ptr->ComputeBoundingBox () ;
}

return status;
} // TkImageltem::Configure

Figure 5-8 Configuration for Processing a Memory Address




6. COPROCESSES

TcVTk provides a very effective means for quickly generating an X Window interface with
interactive widgets such as push buttons, text fields, and radio buttons. Graphics can be
generated rather quickly as well with canvas widgets. However, graphics requiring a lot of
operations (e.g., drawing thousands of dots) can suffer from poor performance with command
interpretation in Tcl. Intensive graphic applications, such as image manipulations, using Xlib
calls will all but require implementation in C/C++. There are two development options in such
a case: implement the capabilities as Tcl commands, or implement the functionality in a
separate process. Even if the latter option is chosen, it is desirable to build Tcl/Tk interfaces
to control such applications. Further, there are utilities and applications which use standard
input and output to receive textual commands and retum results. Tcl/Tk interfaces to such
processes prove useful as well.

The second alternative for such interfaces uses coprocesses, two cooperating processes
in a master-siave relationship. The slave process reads commands from standard input,
performs required operations (e.g., drawing graphics to an X window) and returns information
to standard output. The master directs the slave by writing its input and reading its output.

In this section we present a simple example of a Tcl/Tk master process and a slave
written in C++ and describe the technique of embedding windows. Source listings are given in
Appendix F.

6.1 SLAVE PROCESS

By design, slave processes read commands from standard input. Clearly, the command
language must be developed to meet the needs of the master and slave. Our example slave
reads an X Window dump file, permutes the points, and renders a specified number of points
from the permuted image. Each new line of standard input is parsed as a command, in this
case merely the number of points to display and a scale factor.

Slaves controlling windows must also respond to X events. Figure 6-1 shows a portion of
permute_view.cc which handles both input sources. A call to select () with read mask
bits set for standard input (0) and the X display connection file descriptor blocks until either
becomes active on input. X events are given priority.

6.2 MASTER SCRIPT

The Tcl/Tk script is the master and spawns the slave with a pipe for communication
between them. Figure 6-2 shows the script fragments for spawning the slave process. Tcl
opens pipes for standard input, output, and error. Thereafter, input from the file object reads
from the slave’s output, and output to the file object writes to the slave’s input. Note that
information flows in both directions. Figure 6-3 shows the Writevalue procedure which
outputs to the slave. The £1ush command is necessary in order for the slave to receive the
output immediately.
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for ( finished = False; !finished: )
{
£fd_set read_fds;

FD_ZERG( &read_fds ):
FD_SET( display->fd. &read_fds }:
FD_SET( 0, &read_fds };

awitch(
select( getdtablesize(), &read_fds, NULL, NULL, NULL }

)

{

case -~1:
perror{ “select{} error- ):
break;

case 0:
break;

default:
if ( FD_ISSET{ display->fd, &read_fds ) )

XEvent event;
XNextEvent ( display, &event );
if ( A
(event.type == Expose || event.type == ConfigureNotify I|I

event.type == MapNotify) &&
event .xexpose.window ==z Xwin.GetWindow()

sample_image.Put{ xwin.GetWindow() ):
)

else if (FD_ISSET( 0, &read_fds ) )
{

char line{ 80 };
char * token;
int new_size;

if ( fgets( line, sizeof(line), stdin ) )

{
if ( (token = strchr( line, ’'/’ }) t= NULL )
*token++ = 0;

if ( sscanf( line, =%d", &new_size ) > 0 )
sample_size = new_size;

if ( sscanf{ token, *td“, &knew_size ) > 0 )
pt_size_factor = new_size;

if ( sample_size == 0 )
finished = True;

else
Readsample{ points., sample_image, total_points, sample_size, pt_size_factor );

sample_image.Put{ xwin.GetWindow{) }:

}

}
) // switch
} /7 for

Figure 6-1 Handling X Events and Standard Input

set cmd *|/usr2/src/XObjects/permute_view [lindex $argv 0]°*;
if { [catch { set xpipe [open $cmd *r+*] }] } \
{

puts stderr *Error spawning permute_view®

A
else \
{

set ‘value_list [ReadSizes $xpipe]:;
puts stdout "... $value_list®;

Figure 6-2 Spawning the Slave from Tcl
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proc WritevValue { fid { one 0 } { two 0 } } \

{

if ( "Sone" == *0* } \
set factor [set size 0]
} A

else \

set size [ $Sone get ]:
set factor [ $two get ];

3

puts stdout *$size/S$factor*;
puts $fid *S$size/$factor*;
flush $fid;

}

Figure 6-3 Writing Output to the Slave

if ( (parent_str = getenv(*PARENT WINDOW")) == NULL )
parent = RootWindow( theDisplay, theScreen };

else
sscanf ( parent_str, *$1x', &parent );

theWindow = XCreateWindow(
theDisplay,
parent,
o, 0,
640, 480,
ol ol
BlackPixel( thedisplay, theScreen )

i

Figure 6-4 Slave Process Checking for Parent Window Handle

frame .frame -width 642 -height 482 -borderwidth 2 -relief sunken;
pack .frame -side top:;
update;

set env(PARENT WINDOW) [winfo id .frame};
set fid [open *|/home/re7/X/xwin* *r*};

bind .frame <Destroy> "exec kill [pid $fid]*;

Figure 6-5 Tcl/Tk Commands to Embed Slave Window
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6.3 EMBEDDING WINDOWS

The permute_view slave creates its own window as a child of the root window of the X
display. Thus, the Tcl/Tk window and slave process window are separate on the screen. One
may embed the slave window within a Tcl/Tk window very simply. Tk provides the winfo
command to provide information on the X windows it controls. The id subcommand returns a
string with the hexadecimal value of a window’s handle. This can be passed to an X window
slave to be used as the parent parameter when creating a window. Figure 6-4 lists a code
fragment of a slave process which checks the environment for the value of parent window
handle. Figure 6-5 gives sample Tcl/Tk commands to embed the slave window within a frame
widget and ensure proper termination of the slave process when the widget is destroyed.




7. SUMMARY

TcVTk is a powerful and effective development environment for building Motif™ X Window
interfaces. Prototype efforts are especially aided by the ease with which Tcl/Tk scripts can be
generated.

Extensibility allows the developer to embed new functionality within the language.
Developers may program in the scripting language, extend the Tk widget set and drawing
constructs, wrap Tcl interfaces around 3GL code, and build Tcl/Tk and 3GL coprocesses.
However, the scripting language is limited in its support of structured development, and its use
should probably be limited to interface objects and constructs. C++'s inheritance feature is
especially useful in building Tcl classes on top of existing classes.
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APPENDIX A. TCL/TK SOURCE LISTINGS

A.1 BARWINDOW.TCL

§- AZ% MY IR %Gt

o VSO S V
*- NAME: BarWindow.tcl -
#- HISTORY: -
#- 14 Apr 94 rel@ornl.gov -
- PACKAGE: -
- BarWindow -
- EXPORTED PROCEDURES: -
#- BarWindow_Create -
- BarWindow_LoadFile o
[ = BarWindow_LoadCommandResult =
*- USAGE: -
:» BarWindow_LoadFile {BarWindow_Create] filename -
4~ BarWindow_LoadCommandResult =
:- [BarWindow_Create] fdb-client-object -
Bm m o e e e e e ot e o
| &4 Class Resource Values -
B e e e e S e ————

option add *BarWindow*background gray7s;
option add *BarWindow*foreground navy;
option add *BarWindow*barBackground gray75;
option add *BarWindow*plotBackground gray90;
option add *BarWindow*colors \
{ #ef0000 #00bf00 #JfAf00 HO000ff #00afdf orange #df00ff };
option add *BarWindow*plotBackground gray30;

global BarWindow;

- Object Attributes -

*- Chart name of the graph widget -
#- Data list of observation lists, each with -
#- the name of the observation and values -
*- for each series -
.- FileName name of temp file containing data -
#- Serjes list of series names -
*- Stacked if "true”, each observation is a stack -
- of series value bars -
#- Title chart title -
*- TopWindow name of the toplevel widget which ia -
.- the window o
8- XTitle x-axis title -
#- YTitle y-axis title o
L R e et R e e R e e e e e
“ ________________________________________________________________________
8- NAME: BarWindow_CreateSpreadwWwindow() =
8- HISTORY: o
- 14 Apr 94 re7@ornl.gov -
#- PURPOSE: o
#- Creates a SpreadWindow object from the data file -
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global BarWindow;
SpreadWindow_LoadFile [SpreadWindow_Create) $Barwindow($this,FileName);

# BarWindow_cCreatespreadwindow

ey gy g g g sy o
- NAME : BarWwindow_CreateMenuBar () =
- HISTORY -
- 14 Apr 94 re7@ornl.gov -
Do EEOOo0E000EEHE OO0 OO0 O OHEOEOEE O O OE OO C O EEEE N & OO O DD G HomO O omoD

global BarWindow;

set bg [option get . menuBackground Tk};

set active_bg [option get . menuActiveBackground Tk]:
set fg [option get . menuForeground Tk);

set font [option get . menuFont Tk];

set button_font [option get . menuButtonFont Tk}

frame S$parent.menubar \
-relief raised \
-background $bg \
-borderwidth 2;

L3 -- File Button

menubutton $parent.menubar.file \
~text “File» \
-underline 0 \
-padx 10 \
-activebackground $active_bg \
-activeforeground $fg \
-background $bg \
~-font $button_font \
-foreground $fg \
-menu $parent.menubar.file.menu;

menu $parent.menubar.file.menu \
~activebackground $active_bg \
-activeforeground $fg \
~background $bg \
-borderwidth 2\
-foreground $fg \
-font $font;

¥ ~- File Menu
$parent.menubar.file.menu add command \

-state disabled \

-labe] “Save“ \

-underline 0 \

-command { puts stdout "Not yet implemented" };

$parent.menubar. file.menu add separator;

$parent.menubar.file.menu add command \
-label "Exit% \
-underline 1 \
~-background #7£0000 \
-activebackground #af0000 \
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-command “destroy $parent”; }
# BarWindow_CreateGraph

¥ ~- Display Button

menubutton $parent.menubar.display \
~text *Display” \ e e iuiadatede bt
-underline 0 \ - NAME: BarWindow_Create(} =
-padx 10 \ - HISTORY: ©
~activebackground $active_bg \ 8- 14 Apr 94 re7@ornl.gov -
~activeforeground $fg \ #- PURPOSE: =
-background $bg \ - Createa a BarWindow object -
-font $button_font \ L R e et
~foreground $fg \ proc BarWindow_Create (} \

-menu $parent.menubar.display.menu;

global BarWindow;
menu $parent.menubar.display.menu \

-activebackground $active bg \ ] -~ Set Name of This Object

~activeforeground $fg \ 'Y oo

-background $bg \ get this barwin$BarWindow(count);

~borderwidth 2 \

-foreground $fg \ * -~ Name of This Window

-font $font; L} --

set name .bwtop$BarWindow(count);

] -~ Diaplay Menu set BarWindow($this,TopWindow) $name;
$parent.menubar.display.menu add command \

-label * Spread Sheet " \ ] -~ Build Toplevel

-underline 1 \ ) .-

~command "BarWindow_CreatespreadWindow $this*; toplevel $name -class BarWindow;

wm iconbitmap $name @{option get $name library BarWindow]/barchart.xbm

] ~- Set Up Menu wm iconmask $name @{option get $name library BarWindow}/barchart.xbm
pack \ wm iconname $name "BarChart - $BarWindow{count)";
$parent.menubar.file \ wm minsize $name 300 200:
$parent.menubar.display \ wm title $name "BarChart Window - $BarWindow(count)";
-side left \
-ipadx 5 \ [ ] -- Build Frames
-ipady 2; # -
BarWindow_CreateMenuBar $name $this;
bind $parent <Any-FocuslIn> \ set chart_name [BarWindow _CreateGraph $thisl;
G set BarWindow({$this,Chart) S$chart_name;
1f { (\"%d\" == \"NotifyVirtual\*} &k (\"%m\* == \"NotifyNormal\~") } \
\"focus $parent.menubar\" * -- Pack Frames
" * -_
pack $name.menubar -side top -fill x:
Bar $parent. bar \ pack $chart_name -side top -expand yes -fill both;
$parent.menubar.file;
* -- Increment Window Count
return $parent.menubar; L] -

incr BarWindow{count);
# BarWindow_CreateMenuBar
return $this;

)
[ e D D e L L e bbb el # BarWindow_Create
- NAME : BarWindow_CreateGraph () -
.- HISTORY: -
*- 14 Apr 94 re7@ornl.gov ~ T T T T L S
- PURPOSE: = - NAME: BarWindow_DrawXLabel () -
#- Creates the graph widget o #- HISTORY =
------------------------------------------------------------------------ *- 14 Apr 94 re7@ornl.gov -
proc BarWindow_CreateGraph { this ) \ *- PURPOSE o
( - Procedure called to label the x-axis =
global BarWindow; oo 00O oD OO D Do 15 0 OO O D e T Do I 5 600 o e B B e 55 B B EEEE0 8 5o
proc BarWindow_DrawXLabel { this w ndex } \
set top $Barwindow($this, TopWindow);
set chart $top.chart; global BarwWindow;
blt_barchart $chart \ set ndex [lindex [split $ndex ".") 0];
-background [option get $top background Tk} \ return (lindex {lindex $RarWwindow($this,Data) [expr $ndex - 1]} 0];
-foreground [option get $top foreground Tkj \ }
-plotbackground [option get $top plotBackground Tk) \ # BarWindow_DrawXLabel
-width 800 -height 600;
$chart legend configure -background [option get $top plotBackground Tk]; o m o e e e
#- NAME : BarWindow_BuildElements () =
return $chart: - HISTORY: -
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#- 14 Apr 94 re7Qornl.gov

#- PURPOSE:

- Builds the observation-series bars

- Creates the graph widget

B e o e e e

proc BarWindow_BuildElements ( this } \
{
global BarWindow;
set BarWindow($this,Series) [split $Barwindow($this,series) =:*}:

set top $BarWindow($this,TopWindow);
set chart $BarWindow($this,Chart);

$chart xaxis configure \
~command “BarWindow_DrawXLabel $this* \
~font 9x15 \
-title spParWindow($this, XTitle);

$chart yaxis configure \
-font 9x15 \
~title $BarWindow($this,¥YTitle);

$chart configure \
~-title $BarWindow($this,Title);

] -- Build Dummy Legend Elements
set sindex 0;
foreach ser $BarWindow($this, Series) \

{

$chart element create dummy_${ser) \
-data “1 0" \
-foreground [lindex [option get $top colors Tk) $sindex] \
-label Sser;

incr sindex;

)

[} -- Build Elements for Each Observation
set bg [option get $top barBackground Tk);
get oindex O;
foreach obs $BarWindow($this,Data) \
{

$chart element create el_${oindex) \
-xdata {expr $oindex + 1) \
~ydata [lrange $obs 1 end) \
-background $bg \
-atacked $BarWindow($this,Stacked) \
~bd 1 \
-relief rajised \
-fg [option get $top colors Tk} \
-label "~;

incr oindex;

}

}
# BarWindow_BulldElements

global BarWindow;
foreach piece [split $line “\t"] \
(

set parts ([split $piece “="];
set BarWindow($this, {lindex $parts 0)) (lindex 3parts 11;
}
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)
# BarWindow_ParseAttrs

global BarWindow;

] -~ Initialize Attributes

] -

set BarWindow($this,Title) "Could not open file $filename";
set BarWindow{$this, XTitle) "*;

set BarWindow($this,YTitle) “v;

set BarWindow($this,Stacked) “true";

set Barwindow($this,Series) "v;

set BarWindow($this,Data) ():

set BarWindow($this, FileName) "*;

L] -- Open File

:t { [ca;;h { set fid [open $filename *r"} }] == 0 ) \
set BarWindow($this, FileName) $filename;

[§ -- Read Attribute Line

' gets $fid line;_
BarWindow_ParseAttra $this $line;
set BarWindow($this,Data) ();

-~ Read Observation Lines

while { (gets $fid line) > -1 )} \
{
lappend BarWindow($this,Data) [split $line "\t"};
}

)

BarWindow_BuildElements $this;
update;

)
# BarWindow_LoadFile

B e e e
- NAME: BarwWindow_LoadCommandResult {}

- HISTORY:

#- 14 Apr %4 re7@ornl.gov

#- PURPOSE:

8- Populate the data for the chart from the network stream
- resulting from a command to the server

(e PP Eom 0O Moo s O OO O CCOD OO0 COEOEmE C OO MmO M o o o S0 o o e e s © 5 5 o 5 5 D

proc BarWindow_LoadCommandResult { this fdb } \
global Fdb BarWindow:
4 -- Set Data File Name

L]
get filename "/tmp/[option get . filePrefix "~]§this";
if { {catch { set fid [opan $filename *w*] }] } \

(

gset BarWindow({$this,FileName) "";
puts stderr “Error creating $filename";

else \
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{
set BarWindow($this,FileName) $filename;
}

4

L)

set
set
set
set
aet
set

-- Initialize Attributes

BarWindow($this, Title)
BarWindow($this, xTitle)
Barwindow(§this, YPitle)

"Error reading results*;

au,
H

e,
;

BarWindow($this, Stacked) “true";

BarWindow($this, Series)

e,y
?

BarWindow($this,Data) ();

<- Read Attribute Line

‘ -
1!(( »($fdb ReadNextiLine line}* 1= "eof" } \

catch { puts $fid $line });
Barwindow_ParseAttrs $this $line;

set BarWindow($this,Data) (};

*

-- Read Observation Lines

' -
while { "[$fdb ReadNextlLine line]* != "eof" } \
(

}

catch { puts $£fid $line ):

lappend BarWindow($this, Data) [split $line "\t“}:
)

catch ( close $fid );

BarWindow_BuildElements $this:
update;

}
# BarWindow_lLoadCommandResult

A.2 FDB.TCL

#1fdb_wish -f
7% M3 RIR 4Gt

Fdb.tcl
22 Apr 94 re7@ornl.gov
Many, many changes and additions
23 Mar 94 re7@ornl.gov
PURPOSE:

Tcl driver for FDB X11 interface

if { (info exists env(FDB_DIR)) )} \

{
set Fdb_library $env(FDB_DIR);
L EAN

else \

set Fdb_library /usr/local/lib/fdb;
)

get tcl_library {info libraryl:
source $tcl_library/init.tcl

set auto_path “Stecl_library $tk_library $bit_library $fdb_library":
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set tcl_precision 10;

option
option
option

option
option
option
option
option
option
option
option
option
option
option
option
option
option

add *BarWindow*library $fdb_library;
add *SpreadWindow*library $Fdb_library:
add *TextWindow*library $Fdb_library;

Tk*background
Tk*cancelForeground
Tk*filePrefix
Tk*foreground
Tk*menuActiveBackground
Tk*menuBackground
Tk*menuForeground
Tk*menuButtonFont
Tk*menufont
Tk*megssageBackground
Tk*messageFont
Tk*messageForeground
Tk*okayForeground
Tk*queryActiveBackground

graySo

#00007¢f

fdbdata

#cfcfoo

#0030a0

#0040b0

white
*courier-bold-r*14*
*courier-medium-r*14+
gray50
*times-medium-i*18*
#££cf00

#7£0000

#a2491e

startupfile;
startupFile;
startupFile;
startupFile;
startupFile;
startupFile;
startupFile;
startupFile;
atartupfFile;
startupFile:;
startupFile;
astartupFile;
startupFile;
startupFile;




option add Tk*queryBackground #b2591e startupFile;
option add Tk*queryForeground yellow startupFile;
option add Tk*reportActiveBackground #006£00 startupFile;
option add Tk*reportBackground #008£00 startupFile;
option add Tk*reportForeground yellow startupFile;
option add Tk*statusFont *helvetica-medium-r*14* startupFile;
option add Tk*statusBackground DarkGreen startupFile;
option add Tk*statusForeground yellow startupFile;
option add Tk*toolActiveBackground grayé5 startupFile;
option add Tk*toolBackground gray75s startupFile;
option add Tk*toolFont *courier-bold-r*14* startupFile;
option add Tk*toolForeground #0000af startupFile;
option add Tk*toolbarBackground gray50 startupFile;
option add Tk*Font *courier-bold-r+i4* startupFile;
option add Tk*Frame*background gray25 startupFile;
. ________________________________________________________________________

#*- Set global resource values -

' ________________________________________________________________________

global Fdb;

set Pdb(menuBar) .menubar;
set Fdb(toolBar) .toclbar;
set Fdb{message) .message;
set Fdb{statusBar) .statusbar;
set Fdb(fdbcClient) fdb;

set Fdb(Queries) \

{ Budget { "Cost Center Account® )} “Cost Center Budget* spread }
{ CCSummary { "Cost Center Account® } “Cost Center Summary" bar }

}:
set Fdb(Reports) \
{

Test ("First Parameter* "Second Parameter”)} "Parameter Test” text )
CCSummary { "Cost Center Account Substring” )

“Cost Center Summary" text )}

CCDummy {) “Current Assumptions Example” text }

o~

-~

}i
set Fdb(Tools) \
(
{ budget.xbm “FindQuery CCSummary* ** }

{ exit.xbm “DoExit” "Exit the application® )
}:
D OO O B A OO O TP A B BB OP D E OO D SO OHEEE D6 O EE CECEEEEENEESOEEDDE
#- NAME: DoExit () o
Oy N VS e = e S S S S A

proc DoExit ()} \
global Fdb Fdb_library;

catch ( exec $Fdb_library/Clean [option get . filePrefix ""} };

exit;

)
# DoExit

FindQuery () -
proc FindQuery { gname } \

global Fdb;
foreach x §Fdb(Queries) \

{f"( “[lindex 3$x 0}" == “$gname" } \

DoCommand query [list $x]:
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#
proc Popup { mag } \
global Fdb;

L ~- Top Level Window
toplevel .poptop -class Popup;

wm title .poptop *Dialog":
wm geometry .poptop +300+4300;

* -- Message
message .poptop.message \
-borderwidth 1 \
-relief sunken \
-justify center \

-width S00 \
-text $msgq;
L] -~ Buttons

frame .poptop.button_frame;

button .poptop.button_frame.ok \
-text “OK" \
~-background (option get . toolBackground Tk] \
-foreground [option get . okayForeground Tk] \
-activeforeground {option get . okayForeground Tk} \
-activebackground [option get . toolActiveBackground Tk] \
-font (option get . toolFont TK] \
-command { destroy .poptop };

pack \
.poptop.button_frame.ok \
-side left \
-padx 20 \
-ipadx 2 \
-ipady 2;

pack \

.poptop.message \
.poptop.button_frame \
-gide top \
-pady 5;
] -- Let Dialog Window Come Up
tkwait visibility .poptop:
grab .poptop;
tkwait window .poptop;

}
% Popup

proc RunDialog { dlist } A\
global Fdb dialog_values run_flag;
# -- Top Level Window

toplevel .top \

-background [option get . toolBackground TK);

wm title .top "Parameter Dialog";




wm geometry .top +3004300;

] -- Entry Frames

set pindex 0;

foreach param $dlist \
(

frame .top.frame_$pindex \
-background [option get . toolBackground Tk];:

label .top.frame_s$pindex,label \
-text [concat Sparam] \
-background [option get . toolBackground Tk] \
-foreground [option get . toolForeground Tk] \
-borderwidth 1 \
-relief flat;

entry .top.frame_$pindex.entry \
-borderwidth 1 \
-relief sunken \
-background {option get . toolBackground Tkj \
-foreground {option get . toolForeground Tk] \
-text dialog_values{$pindex) \
-width 20;

pack \
.top.frame_S$pindex.label \
~gide left \
~ipadx 2 \
~-ipady 2:

pack \
.top. frame_S$pindex.entry \
~gide right \
-ipadx 2 \
-ipady 2;

pack .top.frame_$pindex -side top -fill x -pady $:
incr pindex;
)
# -- Set Key Bindings
for ( set § 0 ) ( $1i < $pindex )} { inecr i ) \
(

set next_guy [expr {expr $i + 1) % $pindex]:
bind .top.frame_$i.entry <Tab> \

focus .top.frame_$next_guy.entry;
bind .top.frame_$i.entry <Return> \

set run_flag 1;
destroy .top;

}i
bind .top.frame_$i.entry <Escape> \

set run_flag 0;
destroy .top;

Yi

}

] -~ Buttons
frame .top.button_frame \
~background {option get . toolBackground Tk}:

button .top.button_frame.ok \
-text "OK" \
-background [option get . toolBackground Tk} \
-foreground [option get . okayForeground Tk) \

-activeforeground [option get . okayForeground Tk] \
-activebackground (option get . toolActiveBackground Tk] \

-font [option get . toolFont Tk] \
~command { set run_flag 1; destroy .top ):

button .top.button_frame.cancel \
-text “Cancel® \
-background [option get . toolBackground Tk] \
~-foreground [option get . cancelForeground Tk} \
-activeforeground {option get . cancelForeground Tk] \
~activebackground [option get . toolActiveBackground Tk] \
-font {option get . toolFont Tk} \
-command ( set run_flag 0; destroy .top };

pack \
.top.button_frame.ok \

.top.button_frame.cancel \
-side left \

pack .top.button_frame -side top -pady 5;
L] -~ Let Dialog Window Come Up
tkwait visibility .top;

focus .top.frame_0.entry;

grab .top;

tkwait window .top:;

set result °";
if ( $run_flag ) \

for { set x 0 ) { $x < $pindex } { iner x ) \
lappend result $dialog_values($x):
)

}

return S$result;

}
# RunDialog

global Fdb;
[ ] -- Initialize Command String
:et cmd_;;ring “{lindex $qlist 0].$type;
* -+ Check For Parameters
:f { (ll;;gth {set param_names (lindex $qlist 1}]] » 0 } \

get param_list [RunDialog $param_names];

if { "$param_list" 1= ** } \

foreach p $param_list \
%et emd_string "$emd_string \"$p\"";

YA
elge \

{
set cmd_string "*;
}
}
if ( "$cmd_string" t= "" )} A\

puts stdout "Running command: $cmd_string*;



Writestatus *Sending command to FDB server ...“;
$Fdb (fdbClient) SendCommand $cmd_string:

if ( [$Pdb{fdbclient) GetStatus] != 0 )} \
Writestatus “Send failed ti~;
el;e\\
Writestatus “Reading query results ...*;
set wtype {lindex $gliasc 3);
1f ( "$wtype* == *gpread" } \
Spreadwindow_LoadCommandResult [SpreadWindow _Create] $Fdb(fdbClient);
elge}t ( *Swtype" == *bar“ ) \
éarwindow_LoadCommandResult {BarWindow_Create] $Fdb{fdbClient};
el;e\\

TextWindow_LoadCommandResult [TextWindow_Create] $Fdb(fdbcClient);
)

WriteStatus “Query complete”;
}
)

)
# DoCommand

CreateMenuBar () -
proc CreateMenuBar ()} \
global Fdb;

set bg [option get . menuBackground Tk];

set active_bg [option get . menuActiveBackground Tkl;
set fg (option get . menuForeground Tk];

set font [option get . menuFont Tkj;

set button_font [option get . menuButtonFont Tk}:

frame .menubar \
-relief raised \
-background $bg \
-borderwidth 2;

] -- Session button
menubutton .menubar.session \
~text "Session" \
-underline 0 \
-padx 10 \
-font $button_font \
~background $bg \
-activebackground $active_bg \
-foreground $fg \
-~activeforeground $fg \
-menu .menubar.session.menu;

menu .menubar.session.menu \
-activebackground $active_bg \
~activeforeground $fg \
-background $bg \
-borderwidth 2 \
-foreground $fg \
-font $font;

* ~- Session menu
.menubar.session.menu add command \
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-label “Text Window" \
-command { TextWindow_loadFile (TextWindow_Create} "l|last -100"

.menubar. session.menu add command \
-label "Message of the Day" \
-command \

{
global Fdb;

WriteStatus “Sending command to FDB server ...*;
# SFab(fdbClient) SendCommand “cat /etc/motd";
$Fdb(fdbClient) SendCommand “cat.cmd /etc/motd”

WriteStatus "Reading server response ..."
TextWindow_LoadCommandResult KTextwindcw Create} $Fdb(fdbClient);
WriteStatus "Dialog complete";

)

.menubar.session.menu add separator;

.menubar.session.menu add command \
-label "Exit” \
-underline 1 \
-background #7£0000 \
-activebackground #af0000 \
~command { DoExit };

#* -~ Queries button
menubutton .menubar.queries \
-text “Queries” \
-underline 0 \
-padx 10 \
~-font $button_font \
-background $bg \
-activebackground $active_bg \
-foreground $fg \
-activeforeground $fg \
-menu .menubar.queries.menu;

menu .menubar.queries.menu \
-font $font \
-borderwidth 2 \
~-background (option get . queryBackground Tk] \
-foreground {option get . queryForeground Tk] \
-activeforeground [option get . queryForeground Tk];

¥ -~ Queries menu
foreach rep $Fdb(Queries) \
{

.menubar.queries.menu add command \
~label (lindex $rep 2] \
-background {option get . queryBackground Tk} \
-activebackground [option get . queryActiveBackground Tk] \
-command "DoCommand query [list Srep]”;

L] -~ Reports button
menubutton .menubar.reports \
~-text "Reportsg* \
-underline 0 \
-padx 10 \
~font $hutton_font \
-background $bg \
~activebackground $active_bg \
-foreground $fg \
-activeforeground $fg \
-menu .menubar.reports.menu;

menu .menubar.reports.menu \
-font $font \
-borderwidth 2 \
-background {option get

reportBackground Tk] \
-foreground {option get

reportForeground Tk] \

)i




-~activeforeground {option get . reportForeground Tk);
L] ~- Reports menu
foreach rep $Fdb(Reports} A\

{

.menubar.reports.menu add command \
~label [lindex $rep 2) \
~background [option get . reportBackground Tk] \
-activebackground [option get . reportActiveBackground Tk] \
~-command "DoCommand report (list $rep]*”;

# ~-- Set Up Menu
pack \
.menubar.session \
.menubar.queries \
.menubar.reports \
~gide left \
-~ipadx 5 \
~ipady 2:

bind . <Any-FocusiIn> \

(
if { ("%@” == *"NotifyVirtual”) && (*tm* == “NotifyNormal”} } \
{ focus .menubar )}

)

tk_menuBar .menubar \
.menubar.session \
.menubar.queries \
.menubar. reports;

}
# CreateMenuBar

proc CreateToolBar {} \

{
global Fdb Fdb_library;
frame .toolbar \
-borderwidth 2 \
-relief sunken \
-background [option get . toolbarBackground Tk}:
set count 0;
foreach tool $Fdb(Tools) \

button .toolbar.tool$count \
~bitmap @$Fdb_library/[lindex $tool 0] \
-background [option get . toolBackground Tk] \
-activebackground [option get . toolActiveBackground Tk) \
-foreground joption get . toolForeground Tk] \
-activeforeground {option get . toolForeground Tk] \
-command [lindex $tool 1};

# bind .toolbar.tool$count <Enter> +"WriteStatus \"[lindex $tool 2])\"*;
pack .toolbar.tool$count \
-side left \
~-padx 2 \
~pady 2;

inecr count:
)

}
# CreateToolBar

CreateMessage () -
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proc CreateMessage () \
global Fdb;

message .message \
-background [option get . messageBackground Tk] \
-font (option get . messageFont Tk] \
-foreground (option get . messageForeground Tk] \
-borderwidth 1 \
-relief sunken \
-justify center \
-width 500 \
~text “Finance Database Client Application®;

# CreateMessage

CreateStatusBar () b

proc CreateStatusBar ()} \
global Fdb;

message .statusbar \
-font [option get . statusFont Tk} \
-background [option get . statusBackground Tk} \
-foreground [option get . statusForeground Tk] \
-relief raised \
~-borderwidth 1 \
-width 500 \
~Jjustify center \
~text "

}
# CreateStatusBar

proc Writestatus { msg } \
{
global Fdb;

$Fdb(gtatusBar) configure -text $msg;
update;

)
# WriteStatus

T e T .

T
global Fdb;

pack \

$Fdb(menuBar) \
$Fdb(toolBar) \
-side top \
-£111 x;

pack \
$Fdb{message) \
-side top \
-fi1l x \
-ipady 2 \
-pady 2;

pack \
$Fdb({statusBar) \



-side top \
-£3i11 % \
-pady 2;

# PackFrames

...-.. _______
wm withdraw .:

set auth_list [GetAuth];

Fdbclient $Fdb(fdbclient) {lindex $auth_list 0] [lindex $auth_list 1);

if(l “[£db GetStatus]™ i= “0* ) \

Popup “User Authentication Failed-;
exit;
) A
else \
{

wm title . “FDB VRRR.%L%";

wm iconbitmap . @$Fdb_library/fdb.xbm;
wm iconmask . @$Fdb_library/fdb.xbm;
wm geometry . +300+50;

CreateMenuBar;

CreateToolBar;

CreateMessage;

CreateStatusbar;

PackFrames;

WritesStatus "User Authentication Successful“;

wn delconify .:
}

A3 SPREADSHEET.TCL

#- £Z% MR IR AGR
A SISV VSIS S SRSt
*- NAME: Spreadsheet. tcl

4 HISTORY:

- 21 apr 94 re7@ornl.gov

- PACKAGE:

»- Spreadsheet

.- USAGE:

#- set sheet [SpreadSheet_Create]

*- spreadsheet_SetRowvalues $sheet observation-list

[ NS S

set SpreadSheet(count) 0:

set Spreadsheet (Bg) gray65;

set Spreadsheet (Fg) white;

set Spreadsheet (CellBg) gqray80;

set Spreadsheet (CellFg) #0000ff;

set Spreadsheet(Celloutline) gray30;
set Spreadsheet (CellFont) 9x15;

set Spreadsheet (CellHalfwidth) 64;
set Spreadsheet (CellHalfHeight) 16;
set Spreadsheet (Cellwidth) 128;
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set SpreadSheet (CellHeight) 32;

set Spreadsheet (LabelBg) gray75;

set SpreadSheet (LabelFq) #af0000;
set Spreadsheet {LabelFont} 9x1Sbold;
set SpreadSheet (Scrollwidth) 16;

set SpreadSheet (ScrollHeight) 16;
set Spreadsheet (Font) 9x15;

.- Object Attributes -
- Frame frame containing all the canvases -
L LeftCan canvas containing row labels -
- Matrix canvas containing matrix cells -
:- TopCan canvas containing column labels -
{(loocoroscoannncanoocontEEomo onEmEnEoE00moEHEmEEEE0aEmEaCEEEOoE CoEEEE@EE00D
- NAME: spreadsheet_HandleColBar () -
- HISTORY: . =
#- 21 Apr 94 re7@ornl.gov -
T Yo V0SS0t

proc SpreadSheet_HandleColBar { this col } \
global SpreadsSheet;

set can $Spreadsheet ($this,TopCan);




set matrix $Spreadsheet($this, Matrix):
if(( *{lindex [$can itemconfigure colbar_$col -relief] 4]* == "raised" ) \

$can itemconfigure colbars -relief rajsed;
$can itemconfigure colbar_$col -relief sunken;

] )Smatrix itemconfigure cell _col_gcol -outline $SpreadSheet (Celloutline);
\
else \
{

$can itemconfigure colbar_$col -relief raised;
}

)]
# Spreadsheet_ HandleColBar

o
- NAME: Spreadsheet_HandleRowBar () =
| & HISTORY: =
- 21 Apr 94 re7@ornl.gov -

proc¢ Spreadsheet _HandleRowBar { this row } \
global Spreadsheet;

set can §Spreadsheet ($this,LeftCan);
set matrix $Spreadsheet($this, Matrix);

{f ( "(lindex ($can ftemconfigure rowbar_$row -relief] 4] == “rajsed" } \
{

$can itemconfigure rowbars -rellief raised;
$can itemconfigure rowbar_Srow -relief sunken;

% Smatrix itemconfigure cell_row_$row -outline $Spreadsheet (Celloutline);
P
else \

$can itemconfigure rowbar_$row -relief raised;
}

}
# Spreadsheet_HandleRowBar

T L L L
*- NAME: Spreadsheet_SetCellvValues () -
*- HISTORY: =
- 21 Apr %4 re7dornl.gov -
*- PURPOSE: o
- Given a list of lists {one per row} containing cell -
*- values, populates accordingly -
' ________________________________________________________________________
proc Spreadsheet_setcCellvalues ( this value_ list ) \

{
global Spreadsheet;
¢$SpreadSheet ($this,LeftCan) delete celltexts;

set rindex 0;
set ypos $SpreadSheet (CellHalfHeight);
foreach row_list $value_list \

{

set cindex 0;

set xpos $SpreadSheet (CellHalfwidth);
foreach value $row_list \

(
$SpreadSheet ($this, Matrix) create text \
$xpos $ypos \
-tags "celltexts celltext_${rindex)_${(cindex)" \
-anchor ¢ \
-font $SpreadSheet (CellFont) \
-text $value \
-fill $spreadSheet (CellFg);
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incr xpos $Spreadsheet (CellWidth);
iner cindex;
)

incr ypos $SpreadSheet (CellHeight);
incr rindex;

}
# Spreadsheet_SetCellvalues

B w2 o e e
#- NAME: Spreadsheet _SetColNames () =
*- HISTORY: -
- 21 Apr 94 re7@dornl.gov -
- PURPOSE: -
»- Given a list containing row label names, populates the -
- left canvas bars with the label strings as text -
oot <

proc Spreadsheet_SetColNames ( this name list )} \
(

global Spreadsheet;
$Spreadsheet ($this, LeftCan) delete coltexts;

set cindex 0;
set xpos $Spreadsheet (CellHalfwidth);
foreach name $name_list \

(

$spreadsheet (§this,TopCan) create text \
$xpos $Spreadsheet (CellHalfHeight) \
~tags “coltexts coltext_$cindex* \
~anchor ¢ \
~font $Spreadsheet (LabelFont) \
~text $name \
~f111 $Spreadsheet (LabelFg);

$SpreadSheet ($this,TopCan) bind coltext_$cindex <ButtonRelease-1> \
"Spreadsheet_HandleColBar $this $cindex“:

incr c¢index;
incr xpos $§Spreadsheet (CellWidth);
}

}
# SpreadSheet_SetColNames

L e e TR e L e T TP
#- NAME: SpreadSheet_SetRowNames () -
.- HISTORY -
*- 21 apr 94 re7@ornl.gov -
- PURPOSE: =
8- Given a list containing row label names, populates the -
:— left canvas bars with the label strings as text -
e e o 4 e e e e PO
proc SpreadsSheet_SetRowNames { this name_list } \
(

global Spreadsheet;

* -- Delete Existing Text Items

[ ]
$Spreadsheet ($this,LeftCan) delete rowtexts;

set rindex 0;
set ypos $SpreadSheet (CellHalfHeight);
foreach name $name_list \

$spreadSheet (§this,LeftCan) create text \
$Spreadsheet (CellHalfwidth) $ypos \
-tags “rowtexts rowtext_S$rindex” \
-anchor ¢ \
-font $5preadSheet {LabelFont) \
-text $name \
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~£111 $spreadsheet (LabelFg);

$Spreadsheet ($this,LeftCan) bind rowtext_$rindex <ButtonRelease-1> \
“SpreadSheet_HandleRowBar $this $rindex";

incr rindex;
incr ypos $Spreadsheet(CellHeight);
}

}
# Spreadsheet_SetRowNames

- Given a list containing row values (label followed by
- column values), populates the spreadsheet

© NAME: SpreadSheet_SetRowvValues{) -
~ HISTORY: o
- 21 Apr 94 re7@ornl.gov -
= PURPOSE: -

proc Spreadsheet_SetRowValues { this rv_list ) \

#
)
$
$

#
L
s

global spreadsheet;

-- Delete Existing Text Items

Spreadsheet ($this,LeftCan} delete rowtexts;
Spreadsheet ($this,Matrix) delete celltexts;

-- Process Each List Item as a Row

et rindex 0;

set ypos §$SpreadsSheet (CellHalfHeight);

foreach row_list Srv_list \
(

*
L4

-

}
#

-~ Create Label Text
$SpreadsSheet ($this,LeftCan) create text \

$SpreadsSheet (CellHalfwidth) $ypos \
~tags "rowtexts rowtext_$rindex* \
~anchor c \
~font $Spreadsheet{LabelFont) \
~text {lindex $row_list 0] \
~f{11 $Spreadsheet (LabelFg);

$Spreadsheet ($this,LeftCan) bind rowtext_$rindex <ButtonRelease-1> \
"SpreadSheet_HandleRowBar $this $rindex”;

~~- Process Remaining Items in Sublist as Column Values
set cindex 0;
set xpos $SpreadSheet (CellHalfwidth);

foreach value (lrange $row_list 1 end] \

$Spreadsheet ($this, Matrix) create text \
$xpos Sypos \
-tags "celltexts celltext_$(rindex)_${cindex)" \
-anchor ¢ \
~font $Spreadsheet (CellFont) \
-text Svalue \
-fill $Spreadsheet (CellFg):

incr xpos $Spreadsheet (CellWidth);
incr cindex:
}

iner ypos $Spreadsheet (CellHeight):
incr rindex:
)

Spreadsheet _SetRowValues
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- NAME : SpreadSheet_XScroll ()

#- HISTORY:

#- 21 Apr 94 re7@ornl.gov

B e m e e mmememm—mmm e emmmmemem e ——mMAm e inee—emmesmn— o

proc Spreadsheet_XScroll ( this x } \
(
global Spreadsheet;

$Spreadsheet ($this Matrix) xview $x;
$Spreadsheet ($this,TopCan) xview $x:

)
# Spreadsheet_Xscroll

LRSI U USRI SRRSO PRSP RPN
- NAME: Spreadsheet_YScroll{)

*- HISTORY

.- 21 Apr 94 rel@ornl.gov

o SO S S

proc Spreadsheet_YScroll { this y } \
global Spreadsheet;

$Spreadsheet ($this, Matrix) yview $y:
$Spreadsheet ($this,Leftcan) yview Sy;

}
# Spreadsheet_YScroll

proc SpreadSheet _Create { \
parent \
{ nrows 25 ) \
( ncols 10 } \
{ display_rows 10 } \
{ display _cols § ) \
3 A

global SpreadSheet;

[ -~ Get Name of New Object
[} oo

set name spread$sSpreadsheet (count)
incr Spreadsheet{count);

1] -~ Compute Canvas Display Values

# -

if { sdisplay_cols > $ncols } ( set display cols $ncols ):

if ( $display_rowa > Snrows } ( set display_rows $nrows };

set display_width [expr $display colas ? $Spreadsheet (Cellwidth)];
set display_height [expr $display_rows ® $SpreadSheet (CellHeight)]);
set region_width [expr $ncols *® $SpreadsSheet(Cellwidth));

set region_height [expr $nrows ® $SpreadSheet (CellHeight)];

* -- Container Frame

1] -

frame $parent.${name)_frame \
~background $SpreadSheet (Bg) \
~borderwidth 1 \
~relief sunken;

set SpreadSheet ($name,Frame) $parent.${name}_frame;

# -- Packing Dummies
# oo
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frame $parent.$(name} frame.right \ -orient ver \
~-background $Spreadsheet (Bg) \ -width ¢$Spreadsheet{Scrollwidth) \
-width $Spreadsheet (ScrollWidth) \ -command “SpreadSheet_YScroll $name";
-borderwidth 1; pack $parent.${name)_frame.right.yscroll -side right -fill y:
pack $parent.$({name)_frame.right -side right -fill y;
* -~ Matrix Canvas
frame $parent.$(name)}_frame.left \ L] --
-background $Spreadsheet (Bg) \ canvas $parent.${name)_frame.matrix \
-width $Spreadsheet (Cellwidth) \ -width $display_width \
-borderwidth 1; ~height $display_height \
pack $parent.$(name}_frame.left -side left -fill y; ~scrollregion “0 0 $region_width $region_height* \
-background $Spreadsheet (Bg) \
frame $parent.$(name)_frame.right.bottom \ -scrollincrement $spreadsheet (CellHeight) \
~-background $SpreadSheet(Bg) \ -x8croll "$parent.§{name)_frame.xscroll set" \
-height §Spreadsheet (ScrollHeight) \ ~yscroll "$parent.$({name)_frame.right.yscroll set*
-borderwidth 1; pack $parent.$§{name)_frame.matrix -side top -expand yes -fill both;
pack Sparent.${name}_frame.right.bottom -side bottom; set SpreadSheet ($name,Matrix) $parent.$(name)_frame.matrix;
frame $parent.${name)_frame.right.top \ ] -- Create Buttons and Cells
-background $Spreadsheet (Bg) \ . --
-height $SpreadSheet (CellHeight) \ for \
-borderwidth 1; { set row 0; set ypos 0 )} \
pack $parent.${name)_frame.right.top ~-side top; ( $row < $nrows } \

{ incr row; lncr ypos $Spreadsheet (CellHeight} )} \

frame $parent.$(name)_frame.left.bottom \ {
-background $Spreadsheet (Bg) \ $parent.${name)_frame.left.leftcan create bar \
~hefght $SpreadSheet (ScrollHeight}) \ 0 Sypos \
-borderwidth 1; $SpreadsSheet (Cellwidth) [expr $ypos + $SpreadSheet (CellHeight)] \
pack $parent.$(name)_frame.left.bottom -side bottom; -tags "rowbars rowbar_Srow* \
~-£fill $Spreadsheet (LabelBg} \
frame $parent.$(name)_frame.left.top \ -width 1;
-background $Spreadsheet(Bg) \ $parent.$(name}_frame.left.leftcan bind rowbar_Srow <ButtonRelease-1> \
~-height $Spreadsheet(CellHeight) \ “SpreadSheet_HandleRowBar $name $row";
-borderwidth 1;
pack $parent.$(name)_frame.left.top -side top; for \
{ set col 0; set xpos 0 } \
[ -~ Top Canvas { $col < S$ncols )} \
* - { incr col; incr xpos $Spreadsheet (Cellwidth) )} \
canvas $parent,$(name)_frame.topcan \ {
-width $display_width \ if ( Srow == 0 } \
-height $SpreadSheet (CellHeight) \ {
-scrollregion "0 0 $region_width $Spreadsheet {CellHeight}" \ Sparent.$(name}_frame.topcan create bar \
~background $Spreadsheet (Bg) \ $xpos 0 \
-borderwidth 1 \ {expr $xpos + $SpreadSheet(CellWidth)] $Spreadsheet (CellHeight) \
-scrollincrement $Spreadsheet (CellHeight); -tags "colbars colbar_Scol" \
pack $parent.${name)}_frame.topcan -side top -fill x; -f11]1 $Spreadsheet(LabelBg) \
set Spreadsheet {$name,TopCan) $parent.${name)_frame.topcan; -width 1;
$parent.${name)_frame.topcan bind colbar_$col <ButtonRelease-1> \
L] ~- Left Canvas "SpreadSheet_HandleColBar $name $col";
L) -- }
canvas $parent.$(name)_frame.left.leftcan \
-width $Spreadsheet (CellWidth} \ $parent.$(name)_frame.matrix create rectangle \
-height $display_height \ $xpos $ypos \
~ascrollregion "0 0 $Spreadsheet (Cellwidth) $region_height* \ {expr $xpos + $SpreadSheet (CellWidth) - 1] \
-background §Spreadsheet(Bg) \ lexpr $ypos + $Spreadsheet (CellHeight)] \
-borderwidth 1 \ -tags “cells cell_row _$row cell _col_$col cell_§(row)_S{col}> \
-scrollincrement $Spreadsheet (CellHeight); ~fill $Spreadsheet{CellBg) \
pack $parent.$({name)_frame.left.leftcan -side left -fill y; -outline $Spreadsheet(Celloutline) \
set Spreadsheet ($name,LeftCan) $parent.$§(name}_frame.left.leftcan; ) -width 1;
# -- Bottom Scrollbar )
scrollbar $parent.${name}_frame.xscroll \ return $name;
-relief sunken \
-orient hor \ # Spreadsheet_Create

~width $Spreadsheet (ScrollHeight) \
~command *SpreadSheet_XScroll $name";
pack $parent.${name)_frame.xscroll -side bottom -fill x;

* -- Right Scrollbar

# -

scrollbar $parent.$(name)_frame.right.yscroll \
-relief sunken \
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A.4 SPREADWINDOW.TCL

- 2% MR tI% RGR

(eoo e ca—— -

- NAME: SpreadWwindow.tcl

- HISTORY:

»- 22 Apr 94 re7dornl.gov -
- PACKAGE: -
- Spreadwindow -
#- USAGE: -
:- spreadWindow_LoadFile {SpreadwWindow_Create] filename -
- spreadWindow_LoadCommandResult -
:- {SpreadWindow_Create) fdb-client-object -

set SpreadWindow(Bg) gray75;

set SpreadWindow(TitleFg) navy;
set SpreadWindow{TitleFont) 10x20;
set SpreadWindow(count) 0;

(o ma EEmOOmEaEEOOOEEEEEEEEE CREOOEOEEEHECHEEE CDoCREEE O ENO SHEENDOSEHHO SODOD
*- Object Attributes -
‘- Data list of observation lists, each with -
L 5 the name of the observation and values -
- for each series -
#- FileName name of temp file containing data -
- Series list of series names -
#- Sheet Spreadsheet object name -
#- Stacked if *true”, each observation is a stack -
#- {unused) -
#- Title chart title -
#- TopWindow name of the toplevel widget which is -
- the window -
- XTitle x-axis title -
- YTitle y-axis title -
S D= ISRy -SSR S Syl e

- NAME: SpreadWwindow_CreateBarWindow() -
#- HISTORY: =
- 22 Apr 94 re7@ornl.gov o
4- PURPOSE: =
*- Creates a BarWidnow object from the data file -
B mm e emecemmmmmmmemmmmmemmmmmmee oo tememammo ot meameemmmemeee——

proc Spreadwindow_CreateBarWindow ( this } \
global Spreadwindow;
BarWindow_LoadFile [Barwindow_Create] $SpreadWindow($this, FileName);

}
# SpreadWindow_CreateBarWindow

[P S SIS SR
- NAME: spreadwindow_CreateMenuBar () o
4- HISTORY -
#- 22 Apr 94 re7@ornl.gov =
g

proc SpreadWindow_CreateMenuBar { parent this } \
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(
global Fdb SpreadWindow;

set bg [option get . menuBackground Tk]:

set active_bg [option get . menuActiveBackground Tk]:
set fg loption get . menuForeground Tk):

set font [option get . menuFont Tk]:;

set button_font [option get . menuButtonFont TK]:

frame $parent.menubar \
~relief raised \
~background $bg \
~borderwidth 2:

L] -~ File Button

menubutton $parent.menubar.file \
~text “File" \
~underline 0 \
~padx 10 \
~activebackground $active_bg \
~activeforeground $fg \
~background $bg \
~font $button_font \
~foreground $fg \
~-menu $parent.menubar.file.menu;

menu $parent.menubar.file.menu \
~activebackground $active_bg \
~activeforeground $fg \
~background $bg \
~borderwidth 2 \
~foreground $fg \
~font $font;

[4 ~- File Menu
$parent.menubar.file.menu add command \

~state disabled \

~label "save" \

~underline 0 \

~command { puts stdout "Not yet implemented" };

$parent.menubar.file.menu add separator;

$parent.menubar.file.menu add command \
~1label “Exit”
~underline 1 \
~-background #7£0000 \
~activebackground #af0000 \
~command “"destroy $parent*;

# -- Display Button
menubutton $parent.menubar.display \
~text *Display” \
~underline 0 \
~padx 10 \
~activebackground $active_bg \
~activeforeground $fg \
~background $bg \
~font $button_font \
~foreground $fg \
~-menu $parent.menubar.display.menu;

menu $parent.menubar.display.menu \
-activebackground $active_bg \
~activeforeground $fg \
~background $bg \




-borderwidth 2 \
-foreground $fg \
-font $font;

[} -- Display Menu
$parent .menubar.display.menu add command \
~label " Bar Graph " \
-underline 1 \
-command “SpreadWindow_CreateBarWindow $this*;

$parent.menubar.display.menu add command \
-state disabled \
-label " Line Graph " \
-underline 1 \
-command { puts atdout "Not yet implemented® }:

»
pack \
$parent.menubar.file \
$parent.menubar.display \

-side left \
-ipadx 5 \
~ipady 2;

bind $parent <Any-Focuslin» \

-- Set Up Menu

1f ( (\"%A\"* == \"NotifyVirtual\") && (\*tm\* =
\*focus $parent.menubar\*

\"NotifyNormal\*) } \

h

r $parent. r\

$parent.menubar.file;
return S$parent.menubar;

# Spreadwindow_CreateMenuBar

L ey g g g U U
- NAME: SpreadWindow_Create() ©
#- HISTORY: =
- 22 Apr 94 re7@ornl.gov -
*- PURPOSE: -
#- Creates a SpreadWindow object ~

proc SpreadWindow_Create {) \

global SpreadWindow Fdb_library;

# -- Name of This Object

M oo

set this spreadwin$spreadWindow(count);
* -- Name of Toplevel Window

» oo

get name .swtop$SpreadWindow(count);
set SpreadWindow($this, TopWindow) $name;

* -- Build Toplevel

toplevel $name;

wm iconbitmap $name @$Fdb_library/spread.xbm

wm iconmask $name @$Fdb_library/spread.xbm

wm iconname $name "Spreadsheet - $Spreadwindow(count)”;

wm minsize $name 300 200;

wm title $name “SpreadSheet Window - $SpreadWindow{count}”;

| ] -~ Build MenuBar
SpreadWwindow_CreateMenuBar $name $this;

# -~ Pack Frames
pack $name.menubar -side top -fill x:

* -~ Increment Window Count
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incr SpreadwWindow(count};
Sthis;

% SpreadWindow_Create

return

proc SpreadWwindow_CreateSheet ( this ) \
global SpreadWwindow SpreadsSheet;

# -- Create Title Label

* -

label $spreadwindow($this,TopWindow).title \
-background $Spreadwindow(Bg) \
~-foreground $SpreadWindow(TitleFg) \
~font $spreadWindow(TitleFont) \
-text $Spreadwindow($this,Title);

-~ Create Spreadsheet Widget

sheet \

[Spreadsheet_Create \
$SpreadWindow(Sthis, TopWindow) \
[1length $Spreadwindow(Sthis,Data)] \
[llength $SpreadWwindow(S$this,series)) \

set

I

set SpreadWindow($this,Sheet) $sheet;
SpreadSheet_SetColNames $sheet $SpreadWindow($this,Series);
SpreadSheet_SetRowValues $sheet $SpreadWindow($this,Data);
pack $SpreadWindow($this, Topwindow).title \

-side top \

~ipady S5 \

-fi11 x;

pack $Spreadsheet ($sheet, Frame) \
~side top -expand yea -fill both;

)
# SpreadwWwindow_CreateSheet

' ________________________________________________________________________
- NAME: SpreadWwindow_ParseAttrs(} -
- HISTORY: -
- 22 2pr 94 rel@ornl.gov -
*- PURPOSE: =
- Parae the attribute line in the data stream -
L oo g g g U
proc SpreadWindow_Parseattrs { this line ) \

global SpreadWindow;
foreach piece {split $line "\t"] \
{
set parts (split $piece ="="];
set SpreadWindow($this, {lindex $parts 0]}
)

)
# Spreadwindow_ParseAttrs

[lindex $parts 1);

SpreadWindow_LoadFile()




8- HISTORY:

8- 22 Apr %4 re7@ornl.gov

- PURPOSE:

- Populate the data for the chart from the data file

B m e e ke td b e e e e ——————

proc SpreadWindow_LoadFile { this filename } \
global SpreadWindow Fab_library;

: -~ Initialize Attributes

set Spreadwindow{$this,Title) "Could not open file $filename”;
set Spreadwindow($this,XTitle) “«;

set SpreadWindow($this,YTitle) *v;

set SpreadWindow{$this,Stacked) “true“;

set SpreadWindow($this, Series) "v;

set SpreadWindow($this,Data) ():

set SpreadWindow($this, FileName) “*;

set SpreadWindow($this,Sheet) **;

# -- Open File

¥ oo

if ( [catch ( set fid [open $filename "rv] )] == 0 } \
{

# -~ Save File Name
4 oo
set SpreadWindow($this,FileName) $filename;

-~ Read Attribute Line
gets $fid line;
SpreadWindow_ParseAttrs $this $line;
set SpreadWindow($this,Series) \
[split $SpreadWwindow($this, Series) ":"):

L ]

set SpreadWwindow($this,Data) (}:

~- Read Observation Lines

-

while ( [gets $fid line] > -1 } \
lappend SpreadWindow($this, Data) [split $line *\t"}:
}

-- Create SpreadSheet

-

SpreadWindow_Createsheet $this;
}

update;

# SpreadWindow_LoadFile

[ e e e e i i R e LR LT

[ 28 NAME: SpreadwWindow_LoadCommandResult ()

- HISTORY:

- 22 Apr 94 re7@ornl.gov

8- PURPOSE:

- Populate the data for the chart from the network stream
- resulting from a command to the server

' ____________________________________________________________________

proc SpreadWindow_LoadCommandResult ( this fdb } \
global Fdb SpreadWindow Fdb_library;

* -- Set Data File Name

L]
set filename "/tmp/{option get . filePrefix ""]$this";
if { {catch { set fid [open $filename "w*] }} } \

{
set SpreadWindow($this,FileName) "*;
puts stderr "“Error creating $filename”;

60

| Y
else \

set SpreadWindow($this,FileName) $filename;
}

# -- Initialize Attributes

# -

set SpreadWindow{$this,Title) “Error reading results';
set SpreadWindow($this,XTitle) **;

set Spreadwindow($this,YTitle) "";

set Spreadwindow($this,Stacked) "true";

set SpreadWwindow($this,Series) "*;

set Spreadwindow($this,Data) (};

set SpreadWindow($this,Sheet) **

# -~ Read Attribute Line
M -
if ( "{$fdb ReadNextLine line}l" != "eof" } \
{
catch { puts $fid §line };
SpreadWindow_ParseAttrs $this $line;
set SpreadWindow($this,Series) \
[split $spreadWindow($this, Serjes) *:"];

set SpreadWindow($this,Data) ():

# -~ Read Observation Lines
# -
while ( "[$fdb ReadNextLine line}" 1= "eof" } \

catch ( puts $fid $line );
lappend Spreadwindow($this,Data) [split $line "\t*}];
}

* -- Create Spreadsheet

#

SpreadWindow_CreateSheet $this;
)

catch { close $fid });
update;

i
# Spreadwindow_lLoadCommandResult
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A5 TEXTWINDOW.TCL

- 222 MY %I% AGH

(oo e o OO Ot OO S B OO O E X O OO OO
- B: TextwWindow.tcl -
- HISTORY: -
- 4 Mar 94 rel@ornl.gov -
- PACKAGE: -
L TextWindow -
- UBAGE: -
- TextWindow_LoadFile [TextWindow_Create] filename -
.- -
[ B TextWindow_LoadCommandResult -
- [TextWindow_Create) fdb-client-object -
(o omomonconcocancommmonco oD e am oo aoe O O OO EEEEOEE0s

set TextWindow(Bg) gray3o;
set TextWindow(Fg) white;

set TextWindow(Font) 9x15;
#set TextWindow(Font) 8x13;

set TextWindow(count) 0;

- object Attributes -
- Text name of text widget =
4- TopWindow name of the toplevel widget which is -
*- the window -

*- NAME: TextWindow_CreateMenuBar () -
*- HISTORY: -
#- 4 Mar 94 re7dornl.gov -
(o OO OO EE B E DB S AR S S SO O OB OO S OBEEOEDPDTCDEOEDED

proc TextWindow_CreateMenuBar ( parent this } \
{
global Fdb TextWindow;

set bg (option get . menuBackground Tk];

set active_bg [option get . menuActiveBackground Tk);
set fg {option get . menuForeground Tk];

set font [option get . menuFont Tk);

set button_font [option get . menuButtonFont Tk):

frame $parent.menubar \
-relief raised \
-background $bg \
~borderwidth 2;

4 -- File Button

menubutton $parent.menubar.file \
-text “File” \
~underline 0 \
-padx 10 \
-activebackground $active_bg \
-activeforeground $fg \
-background $bg \
-font $button_font \
-foreground $fg \
-menu $parent.menubar.file.menu;
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menu $parent.menubar.file.menu \
-activebackground $active _bg \
-activeforeground $fg \
-background $bg \
-borderwidth 2 \
-foreground $fg \
-font §font;

L] -- File Menu
$parent.menubar.file.menu add command \

~-state disabled \

~label "save" \

-underline 0 \

~command { puts stdout “Not yet implemented" }:

$parent.menubar.file.menu add separator;

$parent.menubar.file.menu add command \
-label "Exit" \
-underline 1 \
~background #7£0000 \
-activebackground #af0000 \
-command “destroy $parent";

* -- Set Up Menu
pack \
$parent .menubar.file \
-side left \
~jpadx § \
-ipady 2;

bind $parent <Any-FocusIn> \
$€ ( (\*td\" == \“"Notifyvirtual\*) && (\"%m\" == \"NotifyNormall\") ) \
\“focus $parent.menubar\”
tk_menuBar $parent.menubar \
$parent.menubar.file;
return $parent.menubar;

# TextWindow_CreateMenuBar

B m e e e e e e e e ma M mseammmma e
- NAME: TextWindow_CreateText () -
- HISTORY °
*- 4 Mar 94 re7@ornl.gov -
#- PURPOSE: -

proc TextWindow_CreateText ( this ) \
global Fdb TextWindow;
set parent $TextWindow($this, TopWindow);

* -- Frame For Text and Scrollbar
& -
frame $parent.text_frame \

~background $TextWindow(Bg);

set text_widget $parent.text_frame.text;

] -~ Build Text Widget
# -
text Stext_widget \
~background $TextWindow(Bg) \
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-foreground $TextWindow(Fg) \

~-borderwidth 2 \

~relief sunken \

~font $TextWindow(Font) \

~-height 20 \

-width 80 \

~wrap word \

-yscrollcommand “$parent.text_frame.yscroll set";

[} -- Bulld Sscrollbar
scrollbar Sparent.text_frame.yscroll \
-orient ver \
-relief sunken \
-command *$parent.text_frame.text yview*:
] ~=~ Pack
[ -
pack \
$parent.text_frame.yscroll \
-~aide right \
-pady 2 \
-£i11 y;

pack \
$parent.text_frame.text \
~side top \
~padx 5 \
-pady 2 \
-expand yes \
~-fill both;

return $text_widget;

}
# TextWindow_CreateText

TextWindow_Create()

#- 4 Mar 94 re7@ornl.gov -
- PURPOSE: =
- Creates a TextWindow object -

proc TextWindow_Create () \
global TextWindow Fdb_library:

[ ] ~- Set Name of This Object

:et this-;extwinSTextwindow(count);

[} -~ Name of This Window

' -

set name .twtop$TextWindow(count):

set TextWindow($this, TopWindow} $name;

* -- Build Toplevel

toplevel $name;

wm iconbitmap $name @$Fdb_library/terminal.xbm

wm iconmask $name @$Fdb_library/terminal.xbm

wm iconname $name “Text - $TextWindow(count)*;

wm minsize $name 10 10;

wm title $name "Text Window - $TextWindow(count)";
*

-- Build Frames
. -
TPextWindow_CreateMenuBar $name $this:
set TextWindow($this,Text) ([TextWindow_CreateText $this);

* -- Pack Frames

* .

pack $name.menubar -side top -fill x;

pack §name.text_frame -side top -ipadx 5 -ipady 2 -expand yes -fill both;

62

# -- Increment Window Count
¥ co

iner TextWindow(count);

return $this;

# TextWindow_Create

TextWindow_LoadFile ()
- 4 Mar 94

#- PURPOSE:
- Populate the data for the text from the data file

re7@dornl.gov :
proc TextWindow_lLoadFile { this filename } \
global TextWindow Fdb_library;
set text_widget S$TextWindow($this,Text);
L] -- Open File
:f { [ca;;h ( set fid (open $filename "r*] }} ) \
stext_widget insert end "Could not open file §$filename*;
else\\
éhlle { {set width [gets $fid line]] > -1 } \
if { $width > 80 } [ $text_widget configure -width 132 };
$text_widget insert end [format *%s\n" $line]:
# ’updatE;
upéate;

# TextWindow_LoadFile

T o TN S g
[ NAME : TextWindow_LoadCommandResult () -
#- HISTORY: =
[ B 4 Mar 94 re7@ornl.gov =
#- PURPOSE: -
- Populate the data for the text from the network stream -

[ B resulting from a command to the server =
B e e o ——

proc TextWindow_LoadCommandResult { this fdb )} \
(
global TextWindow Fdb_library;

set text_widget $TextWindow($this, Text);

* -- Open File

:hile { :Eset width {$fdb ReadNextLine line])” 1z "eof" } \
gf { $width > B0 } { $text_widget configure -width 132 };
$text_widget insert end {format "fa\n* $line);

update;

}
# TextWindow_LoadCommandResult
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APPENDIX B. WIDGET EXTENSION SOURCE LISTINGS

B.1 TKTHING.H

/% %2% MR &IV RGR ¢/
#ifndef __TkThing__
#define __TkThing

IR AR RN RN RN AR R R RN R AR R R AR AR RN R AR R AR SRR U E AR AR AR AR RN AR AR T AR AR AR AT ANRR

a NAME: TkThing.h a
© HISTORY: @
* 27 Sep 93 Ron Lee *
o CLASS: i
* TkThing Q
.n'tttt'ﬁiiﬂl'ﬁﬁlﬁh"!iﬂ'ﬂtittlitttll.ﬁﬂﬁﬂﬁ'tii'iliittt'hﬁnkﬁ'ﬁtt.ii..ﬁt/

extern “C*

#include <tk.h>
)

IR AR A R R R AR AR N AR AR R R R R R R A RN E AR AR AR R A I AR MRS A AR AR AR RO

o Flag Mask Values *
ttlttﬁ.tﬂﬂt..t!'!i.t.lthQ.ﬂ.iQt.i'Q'ﬁ..h'kﬂ.ﬁti.‘t..i.ﬂﬁ..'tt'.it.iIllﬁt/
#define ConfigError 0x01

#define RedrawPending 0x02

AR AR AR R AR RN e AR AR RN AR A SRR AR AR RN ARG A AR R R bR AR A

*) CLASS: TkThing (*
*) PURPOSE: (*
* gxample C++ class {mplementing a TkTc! command (¢

RRRR AR AR R AR AR AR R A AR RN S AR A AR AR N C RN RS A R R AR AR R R AR S A SRR R A AR R AN R RNk R b hhn )

class TkThing
{
// class Attributes
/7
protected:

static Tk_ConfigSpec _tkconfigSpecsi};

// Object Attributes
/7

protected:
Tk_Window tkwin;
Tcl_Interp ® tkinterp:
unsigned short tkFlags;
int tkwidth;
int tkHeight;
int tkBorderwidth;
Tk_3DBorder tkBgBorder;
Tk_3DBorder tkFgBorder:;
int tkrRelief;
// constructors and Destructors
124
public:

AR AR A KRR ER AR AR KRR A KRS RN A R AR AR AR AR AR R AR KRN R AR R AR R AN R kR kb b

* NAME: TkThing () *
o PURPOSE: *

63

g Construct a particular TkThing given the path name *
ﬂttiiiktttiiiﬁ‘ltﬂattﬂﬁﬁtlitlltﬁtﬂﬁ'ﬂttttlnnuﬁtﬂﬁlttt‘nlﬁ'taﬂnliﬁcitii/
TkThing (
Tk_wWindow,
Tcl_Interp *,
int,
char ¢ [}

H

JRARR RN AR RN R R AR R AR RN AR KRR KRR RR KRR R AR RN RN R AR AR LR RR R RN AR RN AN
M NAME: ~TkThing () G
@ PURPOSE:

.
Q Destructor .
'i'.'.‘nn.ﬁRﬁfﬁﬁtt.i...ﬂﬁﬁt.ni'i'ti.ﬁﬁﬁ'.iklii'ﬁiltﬁﬁﬁ.lﬂ'...i.il.t.ﬂ‘/

virtual ~TkThing();

// Class Methods

1/

publie:

/ﬁ!.'ﬂkt.ﬁ.‘il.!..ﬁ.ﬂﬂﬁhﬁ"'...tthﬁ.ﬁ'ﬁﬂﬁ"t.'it....tﬂﬂ.n'ﬂﬁtQtﬂitittﬁh
* NAME : HandleDestroy () *
* PURPOSE: »
* Routine registered to destroy an object when all *
Q references have exhausted. G
. NOTE: "
G This is not truly an inline ’
!lh..'k.ﬂ..ﬂi"ﬂi'i.l‘.ﬁﬁﬂ..Qlﬁﬁi!tﬂﬂthtlt'ﬁtﬁﬁ*ﬂﬁ".tttt.uﬂﬁthﬁnaﬁiﬁt,

static void HandleDestroy{ TkThing # thing }

delete thing;

H

/.tti'k‘ﬂﬁﬁQﬁkﬂﬁ'.ii.i...iﬂ‘ﬁthﬁ.ﬂﬁﬁ.i.itli..ﬁﬂ.ﬁ.tﬁ.t..‘itt...ilhﬁlt‘ﬂ
© NAME : HandleDisplay () o
PURPOSE: o
Routine registered as an idle procedure to display the ¢

object. «

NOTE: G
*

/

% w » e

This is not truly an inline
R ARN R AR R AN R A AR AR R AR AR RN AR R R AR R A AN NN AR AN A AN SR A AR RN AR AR R b bk
static void Handlebisplay( TkThing & thing }

thing.Display(};
Yi

/tit.'.iﬁtAﬁﬁﬁﬁ!hlQﬂ.ttﬁ'ﬁ'...*ﬁﬁh.ﬂkﬁt.*ﬂitt.Q..ﬁ.l'ﬁﬁ"i.i.iﬁ!iltﬁﬁﬂﬂ
* NAME: HandleEvents () *
¢ PURPOSE: (]
* Routine registered to handle eventa *
. NOTE: o

This is not truly an inline *
ﬂﬁﬁ".litlkﬁﬁﬁQiﬂﬂRﬁf!thl'il.tﬁﬁQh'ﬂﬂﬂ'ﬂﬁQi!tt.'.ﬁt.ﬂﬁﬁh*!ﬂﬁﬁﬂ'ﬁnﬁlﬁ‘./

static void HandleEvents( TkThing & thing, XEvent & event )

thing.HandleEvent ( event ):




AR R e s Rt

O NAME: ProcessFactoryCommand () *
b PURPOSE: »
@ Processes the “thing" command by creating a new .
* TkThing object. *
. OUTPUT: *
o Tcl status .
t.i'.'h.ﬂtlﬁQﬁ.Qtﬂ.'.t.ki'Qi*ﬂiﬁ.ttﬂﬂt'ilitﬁil*Qﬂﬁii.ﬁtﬂﬁﬂn"k..k.-ﬁt./
static int ProcessFactoryCommand(

Tk_Window main_window,

Tcl_Interp * interp,

int argc,

char * argv(]

):

JRAR AR AR AR R AR AR N A AR A RN R KRN R RN N RA RN RN AR N RN BN A RN R R AR AN R AR AR RN

» NAME.: ProcessWidgetCommand () -
® PURPOSE: .
G Processes the “thing” widget command 0
» QUTFUT: g
© Tcl status *
ﬁ'*i.i.l.itti’t.....t.t'.'..i..ii!.it...l...!l...Q.Qﬁﬁ.ﬁ‘ﬁ.‘k.ﬂﬁl.'..h/
atatic int ProcesswWidgetCommand (

TkThing & thing,

Tcl_Interp * interp,

int argce,

char * argv()

)

(
return thing.ProcessCommand{ argc, argv ):

}i
/.llﬁtiﬁﬁﬁ.tl'ﬁ..tﬁﬂﬁﬂ.ﬂﬁ'!'.ﬁ.ﬁ'.ﬁkkQﬁﬁiitiﬁt'tliillit'i'liﬁtt"t....l
o NAME : Registercommand() *
G PURPOSE: Q
© Registers the “thing" command with the interpreter a
tt.itiﬁ.'tﬁt‘ﬁtﬁttiti!t.t'i.i.i‘.....It.lh.‘.'...'.'Qﬂh"ﬁlﬁ".ﬂ'ﬂﬁﬁﬁk/
static void Registercommand {

Tk_Window main_win,
Tcl_Interp * interp
)
{
Tcl_CreateCommand(
interp,
“thing*,

(Tcl_cCmdProc *) ProcessFactoryCommand,
(ClientData) main_win,
{Tcl_cCmdDeleteProc *) NULL

)

// Object Methods
17/

protected:

JERAAAR A AR AR R AN AR AR R AR AN A AN Sk AR b LA AR AN N A AR R R AR AR R AN R RNk A R

X MAME: configure() *
© PURPOSE: &
O Processes the configure options o
> OUTPUT: o
* Tcl status ©
*i'ﬁﬁ‘."'ﬂﬁkﬂ**ﬁﬂt.ﬁi.'itt.ltllitﬂﬁ'ﬁ!*ﬁ‘kﬂ.ﬁﬁﬂﬂhtkﬁktﬂi.ti.iitlliﬂt./
int configure( int argc, char * argv([), int flags = 0

/tﬂkﬁl*ﬂQikﬁﬁ*'iﬂttti*t*'tt.nﬁﬁ‘ﬁﬁﬁtﬁﬁﬂ*kkl*ﬂ‘*ﬂk*iﬁi.ti!iﬁhﬂﬂﬂﬂﬁ'l‘it.
9 NAME: Display () G
© PURPOSE: o

BA AR AR AR A AR ARAR AR AR R R AR AR A R R AR RN AR AR KA RN R AR AR AR AR R A RN R AR AN bk &/

:

64

void Display();

JRRARARR AR AR AN AR RN RR R AR R R N AR AR A AR N RN AR N A SR AR AN AR AR R AR R AR AR AR baa

. NAME: HandleEvent () *
. PURPOSE: v
..ﬂ‘Qi'ﬂitttﬁtﬂtt'ittti.ﬁtllt*'tiQiﬁ.tii.iﬁ.iﬁllllt‘ﬂ'hﬂﬁ!‘Qlannt.ﬁtﬂi/
void HandleEvent ( XEvent & );

JERR R AR kA kR AR AR AR R AR R AR AR RN KRR AR AR NN RN AR AR AR AR NIk R AR bbb AR AR RNk

. NAME: ProcessCommand () *
. PURPOSE: *
. OUTPUT: *
* Tcl status *
'ﬁ"'li.ii.'!tilQ.liiﬁﬁl‘tiﬁl.Qt"l"Qﬁﬁ.ﬁﬁﬁ"ﬁﬁ...*'.lii.i..lt.!tl'il/
int ProcessCommand( int argc, char ® argv() ):

Yi

#endif



B.2 TKTHING.CC

static char *  sces_id = “%2% tMY  AI% RGA*;

/ﬁontnaatnnnlion‘nnn?nnﬁnnnnnnan*wian'ttttntwanptntttttttton.-nttttn-tatﬁ

* NAME: TkThing.cc *
O HISTORY: *
a 27 sSep 93 Ron Lee *

P
ARBE IR ARAAR AR RAR SRR R R AR AR R ARG R AR R AR A SR A N A SR A RA AR AR R NI AN R R AR NN RR )

#include <stdio.h»

#include <stdlib.h>
#include <unistd.hs>
#include <string.h>
#include "TkThing.h*

FRR A AR R AR AR AR RS AR R AR RR R AR AR AR AR AR RN I AR RN AR AR AR AR PR R A AR RGN AR RANRR AR RN S

* TkThing: : _tkConfigSpecs *

NAME :
tt.Qtﬁl.‘.ﬁQl.ﬁ...ﬂ'Q.....Q'ﬁﬂ..'iti..i'tlﬁ.iQ!t...'.ﬂﬁ.'l"lﬁ!ﬂ...'ﬁﬂtﬂ/

Tk_ConfigSpec TkThing:: _tkConfigsSpecs({) =

{TK_CONFIG_BORDER, “-background", "background", *Background",
"#cdb79e", Tk _Offset (TkThing. tkBgBorder), TK_CONFIG_COLOR_ONLY},
{TK_CONFIG_BORDER, “-background*, “"background*, “Background",
*white~, Tk Offset(TkThing, tkBgBorder), TK_CONFIG_MONO_ONLY},
{TK_CONFIG_SYNONYM, “-bd*, *borderWidth”, (char *) NULL,
{char *) NULL, 0, 0},
{TK_CONFIG_SYNONYM, *-bg",
(char *) NULL, 0, 0},
{TK_CONFIG_INT, "-borderwidth”, “borderWidth*, *Borderwidth*,
*2", Tk _Offset {TkThing, tkBorderWidth), 0).
{TK_CONFIG_SYNONYM, "-fg", “foreground”, {(char *} NULL,
{char *} NULL, 0, 0},
{TK_CONF1G_BORDER, “-foreground", "foreground*, “Foreground*,
“4b03060*, Tk_Offser(TkThing, tkFgBorder}, TK_CONF1G_COLOR_ONLY},
{TK_CONFIG_BORDER, "-foreground”, "foreground”, “Foreground”,
“black", Tk_offset(TkThing, tkFgBorder}, TK_CONFIG_MONO_ONLY},
(TK_CONFIG_INT, “-height”, “height*, “Height*,
*64*, Tk_Offset(Tkrhing, tkHeight), 0},
{TK_CONFIG_RELIEF, "-relief*, *relief-, "Relief*,
“rajsed”, Tk _offset(TkThing, tkRelief), 0},
{TK_CONFIG_INT, “-width*, *width*, “wWidth",
“64~, Tk _Offset(TkThing, tkwidth), 0),
(TK_CONFIG_END, (char *) NULL, (char *) NULL, (char *) NULL,
(char *) NULL, 0, 0}

“background®, {(char *) NULL,

):
/i.!t.ﬁtﬂ'k!ﬁﬁkﬁ.ﬁnktl.ﬂiiﬁ.til...u.ﬁl‘tltﬂ‘ﬁQ‘ﬂtii'lttt.ttﬁ..‘ﬁ‘l'ﬁ'ﬁ.ﬁt
O NAME: TkThing: : TkThing () O
G HISTORY: *
0 27 sep 93 Ron Lee 0

RRARA R AR N ARk R A SRR RN AN RN R AN AR R R NN RN A N AR RAN RN NN R R R R R R R Rk IR b S I s a )

TkThing: :TkThing( Tk_Window win, Tcl_Interp ® interp, int argec, char * argvi{)} )

tkwin = win;
tkinterp = interp;
tkFlags = 0;
tkBgBorder = NULL;
tkFgBorder = NULL;

if ( configure( argc, argv } != TCL_OK )
tkFlags |= ConfigError:
} // TkThing::TkThing

,kﬂﬂkﬁk**‘!ii‘.ﬂhtﬁkﬁk*‘lﬁ*"iii!lﬂl"*kﬂﬁﬁﬁ"ﬂ..t*iﬂ.ittittﬁﬁ*ﬁ'ii(ii.tﬁ
* NAME: TkThing: : ~TkThing () L
O HISTORY: .
* 27 sep 93 Ron Lee S

HARR R R AR R R r RN R A RN R R R AN R AR R AN AR R R R AR AR AN A AR AN AR RA R AR R R kR E AN R bk

TkThing: : ~TkThing ()

if ( tkBgBorder != NULL )
Tk_Free3DBorder( tkBgBorder );

i{f ( tkFgBorder 1= NULL )}

Tk_Free3DBorder{ tkFgBorder );
} // TkThing::~TkThing

JARARNRR RN AR AR AN R Rk A R AR AR RN ISR AR RN RN R R R RN IR A SRR AN AR AR R AR R Rk a k4

= NAME : TkThing: :Configure() 0
O HISTORY: .
& 27 Sep 93 Ron Lee a

RN Rk R AR DR R RN R R AR AR R R AR KA RN AR AR R R RN Rk kb A A AN AAN AR AN AR AR bbb kb b da

int
TkThing::Configure{ int argc, char ® argv(], int flags )
(

int result;

result = Tk_ConfigureWidget (
tkinterp,
tkWin,
tkConfigspecs,
arge,
argv,
(char *) this,
flags
b

if ( result == TCL_OK }
{
Tk_SetBackgroundfFromBorder( tkWin, tkBgBorder );

Tk_GeometryRequest { tkWin, tkwidth, tkHeight );
Tk_SetlInternalBorder( tkWin, tkBorderwidth );

if ( '{ tkFlags & RedrawPending ) )
{
Tk_DoWhenIdle( (Tk_ldleProc *) HandleDiaplay, (ClientData) this );
tkFlags = RedrawPending;
}
}
return result;
} // TkThing::Configure

A e T YTy

* NAME: TkThing: :Display () *
5 ) HISTORY: @
* 27 Sep 93 Ron Lee 0
litt‘ﬁﬂlkﬁﬁﬂ!tkﬂnﬂﬁ‘QQQ*Q.nﬁ.ﬁﬁﬁﬁhﬁﬁ‘"tn.i..ﬁ'iﬂﬁﬁkﬁhﬁ#hﬁthhhﬁh!..Qtitl/
void
TkThing::Display ()
{

int offset = tkBorderWidth << 1;

e gc;

tkPlags &= ~RedrawPending;
if ( tkWin != NULL && Tk_IsMapped( tkWin ) }

{
ge = DefaultGCi
Tk_Display({ tkwin ),

65




DefaultScreen( Tk_Display(tkwin) )

TKk_Fill3DRectangle(

Tk _Display( tkwin ),

Tk _Windowld( tkwin ),

Sksgaorder,

. 0,

Tk _Width{ tkwin ), Tk_Height( tkwin ),
tkBorderwidth,
;kRelief

XSetLineAttributes(
Tk _Display( tkwin },
gc,

LineSolid.
CapRound,
JoinRound

XSetForeground(
Tk_Display{ tkWin ),

gc,
{Tk_3DBorderColor( tkFgBorder ))->pixel
Yi

XDrawLine(
Tk_Display( tkwin ),
Tk _WindowId( tkwin j,
gc.
offset,
offset,
tkWwidth - offset,
tkHeight -~ offset

) 1 if
} // TkThing::Display

JERR R A AR AR AN RAR R AR AR AR AR RN R RSB AA AR AR DRI R AR AR AR AR A S AR AR R RO kS

. NAME: TkThing: :HandleBvent (} Q
Q HISTORY: .
e 27 sep 93 Ron Lee Q

AR AR AR AR R RN R Ak kNN R AR RN SRR IR R AR AR AN R IR RN RO R A R AR AR AR AR AR R RN bR Ay

void
TkThing: :HandleEvent { XEvent & event )

if (
event.type == ConfigureNotify |}
( event.type == Expose &&
event.xexpose.count == 0 )

)

{
tkwidth = Tk_Width( tkWin );
tkHeight = Tk_Height{ tkWin );

if ( 1{ tkFlags & RedrawPending ) )
4k_DowhenId1e( HandleDisplay, (ClientData) this J;
tkFlags {= RedrawPending:
) }
else if ( event.type == DestroyNotify )

{
Tcl_DeleteCommand( tkInterp, Tk_PathName( tkwin ) }:
tkWin = NULL;

if ( tkfFlags & RedrawPending ) .
Tk_CancelldleCall{ HandleDisplay, (ClientData) this );

Tk_EventuallyFree( (ClientData) this, (Tk_FreeProc *) HandleDestroy );

} // TkThing::HandleEvent

AL R L L R e Al L

* NAME: TkThing: : ProcessCommand () Q
. HISTORY: *
0 27 sep 93 Ron Lee *

KA R R RR R R AN SRR R AR R RN R R R AR R AR R R R RN RS R AR R RN R Rk bR A AR AN RN AR AN bR

int
TkThing: : ProcessCommand( int argc, char ® argv(] )
{

int result = TCL_OK;

if ( argc < 2 )
{

Tcl_AppendResult{ tkInterp, *Usage: *, argv({0), " option ?arg ...?*, NULL );
result = TCL_ERROR;
}

else if { strcmp( argv(1l], “configure" ) == 0 )
if ( argc == 2}
(

result = Tk_Configurelnfol(
tklnterp.
tkWin,
_tkconfigSpecs,
(char *) this,
NULL,
0
)i
)

else {f ( argc == 3 )
{

result = Tk_ConfigurelInfo(

tkinterp,
tkWin,
_tkconfigspecs,
(char *) this,
argv(2].,
0
IH
)
else

result = Configure( argc - 2, &argv + 2, TK_CONFIG_ARGV_ONLY }:

return result;
} // TkThing: :ProcesaCommand

AR R R )

Q NAME : TkThing: :ProcessFactoryCommand(} *
* HISTORY: a
G 27 sep 93 Ron Lee *

k#akllktlti&ﬁlkkﬁﬁ!ﬁﬁ'ttttrl’ltnlnnlﬂk&ﬂ.tt'l’&t“tﬁiith.‘Qﬂ.ﬂt.ﬁﬁdt.dQt.n/
int
TkThing: : ProcegaFactoryCommand (

Tk_Window main_win,
Tcl_Interp * interp,
nt argc,
char * argv(]
)
{
int result = TCL_OK;
Tk_Window new_win;
TkThing * new_thing;




/; check For Minimal Arguments
/
if ( arge < 2 )

Tcl_SetResult{ interp, *Usage: thing pathname ?7options?", TCL_VOLATILE };
result = TCL_ERROR;
)

// Create New Tk Window
1/

else if (
(new_win = Tk _CreateWindowFromPath( interp, main_win, argv(l), NULL )) ==
NULL
)

{

Tcl_SetResult{ interp, "Error creating window*, TCL_VOLATILE );
result = TCL_ERROR;

}

// Create New Object

/1
else if (
{new_thing = new TkThing{ new_win, interp, argc - 2, argv + 2 )} == NULL
)

(

Tcl_SetResult( interp, “Error allocating data structure”, TCL_VOLATILE );
result = TCL_ERROR;

)

// check Por Configure Error
//
else if ( new_thing->tkFlags & ConfigError )
{

Tk_DestroyWindow( new_win );
delete new_thing;

result = TCL_ERROR;

}

else
{
Tk_SetClass( new win, *Thing* ):

Tk_CreateEventHandler (
new_win,
ExposureMask | StructureNotifyMask,
(Tk_EventProc *) HandleEvents,
(ClientData) new_thing
)

Tcl_CreateCommand (
interp,
Tk_PathName ( new_win ),
(Tcl_cmdProc *) ProcessWidgetCommand,
{ClientData} new_thing,
NULL
)i

Tcl_SetResult{ interp, Tk_PathName{ new_win ), TCL_VOLATILE }:
} // else everything allocated

return result;
} // TkThing::ProcessFactoryCommand
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APPENDIX C. SOURCE LISTINGS FOR CANVAS ITEM EXTENSION

C.1 TKBARITEM.H

/* $Z% SM%  RI% RGR */
¥ifndef _ TkBarItem__

#define _ TkBarItem __ JRRRR R R AR AR R RR AR N ANRRF SRR RNRRA SIS AR AARAR WA AR SR RN AR RN R RNkt
/ttl'lt.tti.ﬁttﬁtittilti.....it.ﬁt.ﬂ'.lﬁ.ﬁﬁlﬁﬁ'ﬁ.ﬁlﬂt.tiﬂti..h..‘thtﬂ*kiﬁ * NAME: Delete() *
Q NAME: TkBarItem.h A Q PURPOSE: .
* HISTORY: * Qt...t.hﬁh.ﬁﬁ'ti!ttﬁ!ﬁ.t.ﬂ'.!iiit.!tt.‘ﬁﬂtﬂi'i.!‘ﬂanﬂi'itiﬁ.ﬁﬁk.ﬁ.!ii/
* 18 oct 93 Ron Lee . static void Delete( Tk_Canvas *, Tk_Item * ):
5 CLASS: G
* TkBar .
..ﬁ“"'t.t..‘..ﬁl.*ﬁﬁiit.l'ﬁki...ﬁﬂ'.ﬁ*iﬁ..".ﬁ.l.Ql't.t.k!tt.ﬂﬂ...h'ﬂﬁ/ /ﬂiititlt..tﬁﬂﬁﬁ.ﬁifiii..ﬁ.'."tﬁ..iitﬂ‘i‘.h.*ﬁ‘.ﬂ'tiil.ﬁﬂ.‘Qﬁii.itit.h
#include “"tkext.h* . NAME: Draw() *
O PURPOSE: .
Rﬂkﬂ.iiili..Qﬂﬁﬁﬂﬂﬁil‘i‘ﬁ.l‘i‘.lﬂﬂﬁ.ﬂ.'.ll‘..Qkﬂﬁ‘*"il..lQﬁﬁklkt“"l/
static void Draw( Tk_Canvas *, Tk_Item *, Drawable );
/Qﬂﬂitt.t'tiﬁﬁQ.ﬂﬁ'tﬁittt...it"‘ﬁ*ltiit!‘ttﬁt.ﬁQ"iQ!ittitl.tﬁ.hkﬁﬁt‘ﬁ'it
*) CLASS: TkBarItem (*
") PURPOSE: (* P T R L
...Q.‘tﬁ*t!ti.t.ﬂih'l".ﬁ'.....ﬁ..ﬂﬂﬁﬁ“."l.ttt.ﬂl...ﬁi!ﬁtt...lkﬂ"l'ﬁ!./ L] NAME: Genpostscript() -
class TkBarltem © PURPOSE: Q
( .!ﬂﬁﬁt.ﬁﬂ.ﬁ.iitﬁ....Qhﬂ.ﬁ'ﬂﬁiii.tt!ﬁﬁ.ﬁ.ﬂt."‘t..t‘..ﬁ‘ﬂ.ﬁ'lﬂit.!ﬁ.ﬁ.ﬂ/
// Attributes static int GenPostScript (
/7 Tk_Canvas *,
protected: Tk_Item *,
Tk_PostscriptInfo *
atatic Tk _ConfigsSpec _biconfigspecs{); )s:
static Tk_ItemType _biltemType;
| public: public:
Tk_Item biHeader;
double b‘sbox[ 4 ]: /ﬁﬁhﬁﬂhﬂt!itt.itﬂﬁnk...ﬂtﬁtiltt‘tﬁ.ﬁt'ﬁlQﬂk.'...i't.t.iﬁtttlQﬂ.tt.tii..
int biwidth; © NAME: Register() o
Tk_3DBorder biFillBorder; . PURPOSE: *
int biRelief; * o
'iitt.ﬁﬁ.ﬁn‘ﬁlt‘ﬂﬁti'!'ﬁi.t!ﬁﬂl'iﬁﬁﬁﬂﬁi‘tit.tﬁﬁﬂﬂ.ﬂﬁﬁthiﬁt"...ﬁﬂﬁ.ﬁtﬂ/
static void Register(};
// Methods }:
/7
protected:
#endif
/"ﬁi...ﬁt‘.iii’...‘ﬂﬁlﬂi.tl'..ﬁﬁhﬁ'ﬁ."..l.l.&ﬁhQ.ﬁt.t'ii‘l!ﬁﬁ.ﬂi‘ﬁ.'t
© NAME: Configure() *
= PURPOSE: *
.Qi..ti!l!th.'ﬁ'.‘i"t.'l'ﬁ'iﬂtﬂﬁiﬁiﬁ'ﬁﬂﬁﬁtii'tlﬁ.ﬁﬁ'ﬁ.t&!i'ﬁ.ﬁ.iﬂﬁ..t/
static int configure(
Tk_Canvas *,
Tk_Item *,
int arge,
char ® argv(l,
int flags

}i

/aﬁnﬁngpatttnnnatxaﬂtwtttnnqntkttgtnatttﬁna.ningattnn..aaaatnttiaaaagat

O NAME: Create() *
. PURPOSE: g
Qkﬁ...tt..ilQkﬁiQtIiiQtﬂﬁ*hitiﬁiﬂkﬂhﬂﬁ'lﬁlt.iit.tﬂtﬂ.aitiﬂ"ﬁ'*ﬁtiiﬁiﬂ/
static int Create(

Tk_Canvas *,

Tk_Item *,

int argce,

char * argv (]
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C.2 TKBARITEM.CC

static char * sces_id =

“$2% MY SI% jGR;

JRRA AR RAR R R AR RN IR AR AR AR R AN N LA RN AN SRR N AR AR AR RN AR R AR kL b A b kRO A A

© NAME: TkBarltem.cc
& HISTORY:
' 18 oct 93

n Lee
ﬁﬂ‘tiltiti*ttiit.iht.t.ﬁﬂ.Iﬁ'atﬁﬁﬂtt.'ﬂﬁ'lﬁ'*iittt..ht.itntttﬁkaﬁﬁtﬁttltl

#include «<stdio.h>
#include <math.h>
#include “TkBarItem.h*

*
*
*

JRAA AR RN AR R RN R IR AR R AR AR AR R RS A kR RN R AR RS R AR KRR N R AR R AR R A AR AR RN AR AR,

TkBarltem::_biconfigSpecs O

N
R e R L el

* AMB-
Tk_Confligspec TkBaritem:
(
{ TK_CONFIG_BORDER, "-fill",

(char *) NULL,

;_biconfigspecs{} =

(char *) NULL

~gray507, Tk_Offset (TkBarItem, biFillBorder), TK_CONFIG_NULL_OK ),

{ TK_CONFIG_CUSTOM,

"-tags*,

(char *) NULL,

{char *) NULL,

(char *) NULL, 0, TK_CONFIG_NULL_OK, &tkCanvasTagsoption j,

{ TK_CONFIG_PIXELS,

*-width*,

(char *) NULL,

(char *) NULL,

“1%, Tk_Offset (TkBarIltem, biwidth), TK_CONFIG_DONT_SET_DEFAULT },

{ TK_CONFIG_RELIEF,

"-relief",

NULL, NULL,

"raised", Tk _Offset (TkBarltem, biRelief), TK_CONFIG_DONT_SET DEFAULT },

{ TK_CONFIG_END,
(char *) NULL, O, 0 }

{char *) NULL,

{char *) NULL,

{char *) NULL,

JHR R R R A N R Rk kR R E R AR RN R AR R AR AR AR R RRA R AR A AR AR AR AR A R AR AR KRR R A bbb RN

Q NAME: TkBarItem::_biItemType o

RARRR R AR AR R AR AN R ANA R AR R R AR R R R R NN A AR A R AR R R AR AR AN R R AR NN R R A RN AN NN

Tk_ItemType
{

*bar*,

sizeof (TkBarltem),
TkBarltem: :Create,
TkBarltem::_bicConfigspecs,
TkBarltem::Configure,
RectOvalCoords,
TkBaritem::Delete,
TkBarItem: :Draw,

.
RectToPoint,

RectToArea,

TkBarItem: :GenPostScript,
ScaleRectoOval,
TranslateRectOval,
{Tk_ItemIndexProc *) NULL,
{Tk_ItemCursorProc *) NULL,
(Tk_ItemSelectionProc *) NULL,
(Tk_ItemInsertProc *) NULL,
{Tk_ItemDCharsProc *) NULL,
(Tk_ItemType *) NULL

}:

TkBarItem:

:_biltemType =

name */

jtemsize */
createProc */
configSpecs */
configureProc */
coordProc */
deleteProc */
displayProc */
alwaysRedraw */
pointProc */
areaProc */
postscriptProc */
scaleProc */
translateProc */
indexProc */
icursorProc */
selectionProc */
insertProc */
dTextProc */
nextPrr */

R A AR AR R AR R R R AR R AR R R AR R R AR E AR R AR LA AR RAR AR SRR A AR R s

* NAME:
* HISTORY:
& 18 Oct 93

TkBarItem::Create()

*
*
*

AARRRA RN R A AR RN R R AR AR AN RA R AR R RN R E AR R AN R AR AR R AR R AR AR AR AR R AR AR Rk R b/

int

TkBarltem::Create(
Tk_Canvas * canvas_ptr,
Tk_Item * item_ptr,
int arge,
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char ® argv ()
q )
register TkBaritem ®* bar_ptr = (TkBarItem *) item_ptr:
int astatus = TCL_OK;

// check Argument List
//
if ( argc < 4 )

Tcl_appendResult (
canvas_ptr->interp,
“wrong ¥ args: should be \"",
Tk_PathName( canvas_ptr->tkwin ),
“\* create ",
item_ptr->typePtr->name,
* %1 yl x2 y2 zoptions?",

NULL
):
status = TCL_ERROR;
}
else

{

bar_ptr->biwidth = 1;
bar_ptr->biFillBorder = NULL;
bar_ptr->biRelief = TK_REULIEF_RAISED;

// Process Args
1/

if ¢
{(TkGetCanvasCoord( canvas_ptr, argv([0]), &bar _ptr->biBbox[0] ) (= TCL_OK}
{TkGetCanvasCoord( canvas_ptr, argvil}, &bar_ptr->biBbox{l] } 1= TCL_OK)
(TkGetCanvasCoord{ canvas_ptr, argv(2]), &bar ptr->biBbox(2) ) TCL_OK)
{TkGetCanvasCoord( canvas_ptr, argv(3], &bar_ptr->biBbox(3] ) t= TCL_OK}
{Configure{ canvas_ptr, item_ptr, argc - 4, argv + 4, 0 ) != TCL_OK)

Delete( canvas_ptr,
status = TCL_ERROR;

}

item_ptr ):

return status;

} // TkBarlItem::Create

PR R R

0 NAME: TkBarltem::Configure() *
@ HISTORY: *
o 18 oct 93 Ron Lee 7

Qkﬁ.ﬂi.titi.iﬁ.ﬁ.ﬁﬁl‘ﬂ.ﬁﬂﬁQaﬂQaaﬂ..ﬁﬁtt‘itlt.hitﬁi...ltaﬁﬁt.nqhﬁatﬁ.t.ti/
int
TkBarltem::Configure{

Tk_Canvas * canvas_ptr,
Tk_Item * item_ptr,
int argc,
char * argvl(),
int flags
)
(
register TkBarItem * bar_ptr = {(TkBarItem *) item_ptr:
int

status;

status = Tk_ConfigurewWidget(
canvas_ptr->interp,



canvas _ptr->tkwin,
_biconfigspecs,
argce,

argv,
{char *) bar_ptr,
flags

if ( status == TCL_OK }
ComputeRectOvalBbox( canvas_ptr, (char *) bar_ptr );

return status;
} // TkBarItem::Configure

JEEE RN GRS AR A AR A AR AR BRI A AR AR A RN SRR AR AR R KRR AR R R RN AR AR AR AN R AR RN W

* NAME: TkBarltem: :Delete () *
S HISTORY: '}
Q 18 Oct 93 Ron Lee ©

R AR AR R AR AR R R AR RN R AR R RN R RN R R R R AR RN R AR R RN AR AR SRR AR R AR AR R RO RAR RN )

void
TkBarIitem::Delete{ Tk_Canvas * canvas_ptr, Tk_Item * item ptr )

register TkBaritem * bar_pty = (TkBarItem *)} item_ptr;

if ( bar_ptr->biFillBorder t= NULL )
Tk_Free3DBorder( bar_ptr->biFillBorder ):

} // TkBarItem::Delete
/‘i'.t"“-.iﬁi.ﬂ.lﬂ.lﬁ'.‘ﬁ‘k"..lt‘Q'ﬁ.'ti'..ﬁlﬁtti'i.t.iﬁliﬁ...h...ﬂaﬁ.
L NAME: TkBarItem: :Draw() »
Q HISTORY: *
* 18 oct 93 Ron Lee *
.ﬂﬂ.ﬁ'ﬂ"..'!ihﬁﬁﬁﬂﬁﬁ'tii'.ii'.ﬁi.lt..t.ﬁﬂt!ﬂﬁ.'RQ.&'Qﬂﬁttﬂ.i.l..t'ii'.tl
void

TkBarltem: :Draw(
Tk_Canvas * canvas_ptr,
Tk_Item * item ptr,
Drawable drawable
)

register TkBarltem * bar_ptr = (TkBarItem *) item ptr;

int %1 = SCREEN_X( canvas_ptr, bar_ptr->biBbox{0] );
int yl = SCREEN_Y( canvas_ptr, bar_ptr->biBbox[l] );
int %2 = SCREEN_X{ canvas_ptr, bar_ptr->biBbox(2] );
int y2 = SCREEM_Y( canvas_ptr, bar_ptr->biBbox([3] );

// Must Be At Least 1 Pixel Big in Each Dimension

17
1f ( x2 <= x1 )

%2 = x} + 1;
if ( y2 <=yl )
y2 =yl + 1;

Tk_Fill3DRectangle(
canvas_ptr->display,
drawable,
bar_ptr->biFillBorder,
x1, vl,
x2 - x1 -1, y2 -yl - 1,
bar_ptr->biwidth,
bar_ptr->biRelief

)i
} // TkBarItem::Draw

/tﬁtﬂiiiﬁﬂtﬂn*uihn.tkttkttttti!htﬁﬁbﬁﬁﬁﬁﬁttkﬂt*tﬁ.hiﬁtiiﬂiﬂaa!1*.’&**&&1!

o NAME: TkBarItem: :GenPostScript () G
* HISTORY: o
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G 18 Oct 93 Ron Lee 2
ﬂﬂit.t'itttthttittﬁtiti‘tt.ﬁﬁttit-an.n!Qﬂﬁhtﬁtititttitiattttltth"t.ﬁitt/
int
TkBarItem: :GenPostScript (

Tk_Canvas * canvas_ptr,

Tk_Item * item _ptr,

Tk_Postacriptinfo * ps_info_ptr

)

register TkBarItem * bar_ptr = (TkBarItem *) item ptr;

int status = TCL_OK;
char path_cmd[ 500 ):
char string( 100 J];
double yl = TkCanvPsY( ps_info_ptr, bar_ptr->biBbox[1] ):
double y2 = TkCanvPsY( ps_info_ptr, bar_ptr-»biBbox(3] );
Gouble deltax = bar _ptr->biBbox[2) ~ bar_ptr->biBbox[0):
double deltay = y2 - yl;
Xcolor * bg = Tk_3DBorderColor( bar_ptr->biFillBorder )
XColor ¢ light = Tk_3pBorderLightColoxr( bar_ptr->biFillBorder };
XColor ¢ dark = Tk_JDBorderDarkColor{ bar_ptr->biFillBorder };
// Check Colors
/7
if ( bg == NULL || light == NULL i{ dark == NULL }
status = TCL_ERROCR;
else

{

// Draw Filled Rectangle

1/
aprintf (

path_cmd,
"newpath\n"

“tg tg moveto %g 0 rlineto 0 %g rlineto %g neg 0 rlineto closepathin*,
bar_ptr->biBbox (0], y1,

deltax,

deltay,

deltax

)i

Tcl_AppendResult{ canvas_ptr->interp, path_cmd, NULL )
TkCanvPsColor( canvas_ptr, ps_info_ptr, bg );
Tcl_AppendResult{ canvas_ptr->interp, “fill\n“, NULL );

// Draw Bottom Shade Lines
/7
sprintf(
path_cmd,
“%g %g moveto %g 0 rlineto 0 %g rlineto %d setlinewidth\n-®,
bar_ptr->biBbox (0], y2,
deltax,
-deltay,
bar_ptr->biWidth

H

Tcl_AppendResult({ canvas_ptr->interp, path_cmd, NULL };
TkCanvPsColor{
canvas_ptr,
ps_info_ptr,
bar_ptr-sbiRelief == TK_RELIEF_RAISED ? dark :
bar_ptr->biRelief == TK_RELIEF_FLAT ? bg : light

):
Tcl_AppendResult! canvas_ptr-sinterp. “stroke\n", WULL );
// Draw Top Shade Lines
1!
aprintf{

path_cmd,
"%g %3 moveto U %g rlineto %3 0 rlineto %4 satrlinewidrhin-,




bar_ptr->biBbox([0], y2,
-deltay,

deltax,
bar_ptr->biWidth

Tcl_AppendResult( canvas_ptr->interp, path_cmd, NULL );
TkCanvPsColor {
canvas_ptr,
ps_info_ptr,
bar_ptr->biRelief == TK_RELIEF_RAISED 7 light :
bar_ptr->biRelief == TK_RELIEF_FLAT ? bg : dark

)
Tcl‘AﬁpendResult( canvas_ptr->interp, “stroke\n", NULL );
}

return status;
) // TkBarltem::GenPostScript

JRR RN AR R AR kR R R R A AR AR R AR AR R AR AR R R AR R AR AR R RN RN AN A RS AN R RN ER AR AR NS

L4 NAME: TkBarItem::Register() *
4 HISTORY: .
¢ 18 oct 93 Ron Lee Q
ﬁl‘ﬁlﬁﬁtﬁl.ttkkﬂﬁﬁﬁ,ﬁ‘tii."'l"i't't...iiﬁln.!ttﬁﬁt"ﬂ*'ﬁﬁthﬁitﬂﬁitiitti/
void

TkBarItem: :Register()

{
Tk_CreateltemType( &_biltemType );
} // TkParItem::Register
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APPENDIX D. SOURCE LISTINGS FOR PIXMAP EXTENSIONS

D.1 TKPIXMAP.H

/% “%2% &Mt It RGR" */
#ifndef __tkPixmap_h__
#define __tkPixmap_h__

A T e e e R AL R A AL AR R A R A R LA SRR AAL LA

@ NAME: tkPixmap.h o
0 HISTORY: 0
8 14 Mar 94 re7@ornl.gov o
LJ XWD File &
© 23 Dec 93 re7dornl.gov o
a-aatnnaa:aanntﬁnna:antkﬂtttunnt-tatunutaatnAata.ﬁuauanakhaaaatantantta»/

#include <X11/X1lib.h>

AL R R R R R R RS R AR AR LA AR LA AR AR AL AR AR LA bbb lldd

* NAME: Tk_ReadXPM2File() *
* PURPOSE: 2
Q Read an XPM2 file and build the corresponding pixmap 0
..t.ﬁ!.iitit..hlﬁ.A!lkﬁi..ﬁt..t.!ili!.t.ﬂﬁﬁt.‘ﬁﬂ.".lﬁﬂ.hﬂﬁ'tﬂ'tﬂ'."!ﬁﬁ/
int Tk_ReadXPM2File(

DPisplay *,

Drawable,

char ¢ filename,

unsigned int ¢ width_return,

unsigned int * height_return,

Pixmap *

)i

/naatnttnntannnnananttont.tnn.n.n:a-nanaaitttttntaataaaan:.tnn&ﬁaannnthnt

Q NAME: Tk_ReadXwdFile() 9
o PURPOSE: &
0 Reads an XWD file into a plaxmap Q
..it'ﬁﬁhllﬂ.ﬂ.'hﬁtﬁﬁ..ﬁt'.lﬁ....ﬁ'ﬂ.'tnﬁﬂ'ﬁﬁ‘ﬁﬁ.ttt't.tttt‘..ﬁﬁ...ﬂﬂ."ﬂ/
int Tk_ReadXwdFile(

Display *,

Drawable,

char * filename,

unsigned int * width_return,

unsigned int * height_return,

Pixmap *

)i
#endif

D.2 TKPIXMAP.C

static char * sces_id = "%2% MR %1% AGR";

/hﬁ*kﬂQttttiltt!itii'ﬁ*lﬁﬁttlﬁtln'atnkuttﬁﬁi*t.‘ttntii!ﬁtitttﬁ.hﬂhﬁuﬁhkﬁk

* NAME: tkPixmap.c

g HISTORY: 0
* 14 Mar 94 re7@ornl.gov o
i 23 Dec 93 re7@ornl.gov o
* PURPOSE: o
0 Facilities for processing XPM2 pixmap and XWD file 0
ﬁﬁﬁ‘ﬁ*tﬂﬁ‘*ﬁﬁi\ﬂﬁﬂﬁkt‘ﬁﬁk(“‘tl!likiitiﬁﬁﬂkhﬁhﬁnﬁﬁﬂﬁkﬂﬂ'.‘iﬁiﬁﬁ‘.ﬁkﬁk!kk,

#include <stdio.h>

#include
#include
#include
#include
#include
#include
#include
#include
#include
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<stdlib. h>
<unistd.h>
<memory.h>
<fentl.h>
<sys/types.h>
<netinet/in.h>
<X11/X1lib.h>
<X11/XWDFile.h>
"ByteOrder.h"



http://re70ornl.gov
http://re70ornl.gov

FA LA A T Ty

O NAME: FindColor () .
* HISTORY: *
* 23 Dec 93 rel@ornl.gov 0

ﬁﬁﬁﬁtﬁknlnt..ﬁllttlﬁﬁk*'ﬂitittittitttitttitiiitﬁnﬁt'atttﬂltktﬂnttﬁiﬂtﬂ.!/
static u_long
FindColoxr{ XColor * xcolors, int count, char ch
(
int i;

for (1 = 0; { < count; i++ )
(
if { c¢h == (char) xcolors(i).pad )
break;
}

return ( i < count ? xcolors(i}.pixel : 0 );
} /* FindColor */

AR R R e e I )

a NAME: Tk_ReadXPM2File() G
O HISTORY: .
* 23 Dec 93 re7dornl.gov *

tiitl..i..Alﬁﬁ...ﬁ.k.t.'ﬂﬂ.Q*Q'..'tt.iiitt'..ttﬁll.ll.ﬂl..'.ﬁ‘ﬁ".ﬁ"'ﬁl/
int
Tk_ReadXPM2File(

Display * display,
Drawable drawable,
char ¢ filename,

unsigned int °®

o o : width_return,
unsigned int

height_return,

Pixmap * pixmap_return
)
(

int status = Success;

FILE * fp;

Colormap cmap;

Ge gc;

XGCValues gcvalues;

XColotr * xcolors;

int color_count, chars_per_pixel;

int row, col;

char line{ 256 );

if ( display ==z NULL }
status = BadAccess;

else if ( drawable == None )
status = BadDrawable;

else if { (fp = fopen{ filename, "r" }) == NULL }
status = BadName:

else
{
cmap = DefaultColormap( display, DefaultScreen{ display ) }:
gec = DefaultGC{ display, DefaultScreen{ display ) }:

/i'
* Look For Signature
-

/
if ( fgets( line, sizeof{line), fp ) == NULL )
status = BadName;

else if { memcmp{ line, "! XPM2*, 6 ) )
status = BadValue;

elge
(

/*
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® gkip Comments, Read Parameters Line
*/
while ( fgets( line, sizeof(line), fp ) )
if ( line(0] t= 71’ && line[0) != "#‘ ) break:
)

row = sscanf(

line,

“$d %d %d sad”,
width_return,
height_return,
&color_count,
&chars_per_pixel
)i

/l
® Check Parameters
*/

if ( row < 4 || chars_per_pixel > 1)
status = Badvalue;

/t
* Allocate XColors Buffer
*/
else if (
(xcolors = (XColor *) calloc( color_count, sizeof({*xcolors))) == NULL

status @ BadAlloc:

else
(
/k
* Read Color Descriptions
*/
for ( row = 0; row < color_count; row++ )

{f ( fgets( line, sizeof(line), fp )} )
xcolora( row ).pad m line(0}];

sscanf(
line + 5,
*$4hxtdhx¥4hx",
&xcolors| row ].red,
&xcolors{ row ].green,
&xcolors( row ].blue
r:

XAllocColor( display, cmap, xcolors + row };
} /* if line successfully read */
} /* for each color line */

/.
* Create Pixmap
*/

*pixmap_return = XCreatePixmap(
digplay,
drawable,
*width_return,
*height_return,
DefaultDepth( display, DefaultScreen(display) )
)i

if ( *pixmap_return <= LastExtensionError )
status = BadAlloc:

else
{
/ﬁ
* Read Pixmap Values
*/

XsetFunction( display, gc, GXcopy };
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for ( row = 0; row < *height_return;: row++ )
if ( fgets( line, sizeof{line), fp ) )
for ( col = 0; col < *width_return; col++ )

XSetForeground(
display,

gc.,
FindColor({ xcolors, color_count, line( col ] )
}:

XDrawPoint ( display, *pixmap_return, gc, col, row );
} /* for each pixmap column */
} /* if line read */
} /% for each pixmap row */
) /* else pixmap allocated */

free( xcolors );
)} /* else parameters read, color buffer allocated */
} /* else file signature found */

fclose( fp );
} /* else file opened */

return status;
} /* Tk_ReadXPM2File */

PR L L L e e L L]

0 NAME: ComputelImagesize () a
© HISTORY: 9
Q 14 Mar 94 re7@ornl.gov a

EE AR R N AR RN AR R AN N AR R A AN R R R R R AN R R R R AR R R R AR R Rk R A AR R R AR R R A AR NN R R Rk

unsigned int
ComputeImageSize( XImage * image )

return
image->format != 2Pixmap ?
image->bytes _per_line ® image->height ® image->depth
image->bytes_per_line ® image->height

) /* éomputelmagesize */

JrEA AR AR R R RN RN AR AT h LR AR AR R AR A RN R AR AR R AR AL R AR AR R NI AR R AR kAN o R b

* NAME : CopyImageToPixmap () *
* HISTORY: 8]
G 14 Mar 94 re7@ornl.gov *

MRRARRR R RN R AR Rk AR AR R R R R R AR AR A kA kAN NN AR KRN NA AN AR AR R R RNk h b b ha kb h )

void

Copy ImageToPixmap{
Digplay display,
Ximage * image,
int ncolors,
XColor * colors,
Pixmap pixmap
)
{
register int X, ¥;
register XColor * color;
GC gc;
int screen = DefaultScreen( display );
Colormap cmap = DefaultColormap( display, screen )

gc = DefaultGC({ display. screen }:
XSetFunction( display, gc, GXcopy };

for { x = 0; X < ncolors; X++ )
colors| x ].flags = 0;

for (y = 0: y < image->height; y++ }

for ( x = 0: % < image->width; x++ )
{
color = colors + XGetPixel( image, x, y }:
if (! color->flags )
(
¢olor->flags = DoRed | DoGreen | DoBlue;
?AIIOCCOlor( display, cmap, color );
XSetForeground( display, gec, color->pixel );
XDrawPoint ( display, pixmap, ge, x, ¥ ):

)
} /* CopyImageToPixmap */

JHE R R AR AN AR AR AR AN R R AR R AR R R R R AR RN R AR AR R AN KRR LRI R AR R AR RN AR AR R R kA

i3 NAME: Tk_ReadXwdFile () 0
Q HISTORY: .
* 14 Mar 94 re7@ornl.gov *
QhQtkﬂt.lﬂttﬂnﬁﬂﬁttiititttﬁ.ﬁﬁ.k.ﬁ‘ﬂtﬁﬁt.llﬁtitl.tnﬂaﬁnlﬂhﬂtﬁ!.ihntiitni/
int
Tk_ReadxwdFile(

Display * display,

Drawable drawable,

char * filename,

unsigned int * width_return,

unsigned int * height_return,

Pixmap * pixmap_return
)
{

int status = Success;
FILE * fp:
GC gc;
XGCValues gcvalues;
XWDColor * xwd_colors;
XWDFileHeader ¥wd_header;
Xlmage * ximage;
int swap_flag = MustSwap():
unsigned int size;
int i:
char * buffer;
Display fake_diaplay;
ScreenFormat fake_format;

if ( display == NULL )
status = BadAccess;

else if ( drawable == None }
status = BadDrawable;

else if { (fp = fopen( filename, “r* )} == NULL )
astatus = BadName;

,i
* Read Header
*

else if { (fread( (char *)&xwd_header, sizeof(xwd_header), 1, fp )) < 1 }
status = BadAccess;

else
{
if ( swap_flag )
Swap32{ {(char *)&xwd_header, sizeof{xwd_header} };

if ( xwd_header.file_version t= XWD_FILE_VERSION )
status = BadMatch;

else if ( xwd_header.header_size < sizeof (xwd_header) )
status = BadAccess;
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D.3 TKBITMAP.C MODIFICATIONS

Qinclude."tkpixmap.h"

typedef struct (
Pixmap bitmap: /* X identifier for bitmap. None means this
* bitmap was created by Tk_bDefineBitmap
® and it isn’t currently in use. */
unsigned int width, height; /* Dimensions of bitmap. */
/%Qagqee*/
unsigned int depth;

Display *display;
int refCount;
Tcl_HashEntry *hashPtr:

/* pisplay for which bitmap is valid. */
/* Number of active uses of bitmap. */
/* BEntry in nameTable for this structure

% (needed when deleting). */
} TkBitmap;

Pixmap
Tk_GetBitmap(interp, tkwin, string)
Tcl_Interp *interp: /* Interpreter to use for error reporting. */
Tk_Window tkwin; /* Window in which bitmap will be used. */
Tk_Uid string: /* Description of bitmap. See manual entry
® for details on legal syntax. */
{
int depth = 1;

if ( *string == ‘%' )

Tel_DString buffer;
int Yesult;

if ( (string = Tcl_Tildesubst( interp, string + 1, &buffer )) == NULL )
goto error;

else
depth = Tk_Depth( tkwin };

result = Tk_ReadXPM2File(
nameKey.display,
RootWindowofScreen( Tk_Screen(tkwin) },
string,
&width,
theight,
&bitmap
)i

Tcl_DStringFree( &buffer );
if { result != Success )

Tcl_AppendResult (
interp,
“error reading XPM2 file \"",
string,
A
NULL
yi

76

goto error;
)

)
} /* if string begins with '§° */

else if ( *string == '4' )

Tcl_DString buffer;
int result;
if ( (string = Tcl_TildeSubst( interp, string + 1, &buffer }) == NULL

goto error;
elge
depth = Tk_Depth{ tkwin );

result = Tk_ReadXwdFile(
nameKey.display,
RootWindowofScreen({ Tk_Screen(tkwin) ),
string,
twidth,
&height,
&bitmap
y:

Tcl_DStringFree( &buffer );
if ( result 1= Success )

Tcl_AppendResult (
interp.
"error reading XwD file \"",
string,
w\nn,
NULL
):

goto error;

)
) /* if string begins with %' */

else if (*string == '@') {(
Tel_DString buffer;
int result;

string = Tcl_TildeSubst (interp, string + 1, &buffer)
if {(string == NULL)
goto error;

}
result = XReadBitmapFile(nameKey.display,
RootWindowOfScreen (Tk_Screen(tkwin)), string, &width,
Lheight, &bitmap, &dummy2, &dummy2):
Tcl_DStringFree(&buffer);
if (result f= BitmapSuccess) {
Tcl_AppendResult{interp, "error reading bitmap file \"",
“\""*, (char *) NULL);
goto error;

} else {(
predefHashPtr = Tcl_FindHashEntry (&predefTable, string);
if (predefHashPtr == NULL)
Tcl_AppendResult (interp, “bitmap \**, string,
“\" not defined”, (char *) NULL);
goto error;

)
predefPtr = (PredefBitmap *) Tcl_GetHashValue(predefHashPtr);

string,




width = predefPtr->width;
height = predefPtr->height;
bitmap = XCreateBitmapFromData(nameKey.display,
DefaultRootWindow (nameKey.display), predefPtr->source,
width, height);
)

*
* Add information about this bitmap to our database.
*/

bitmapptr = (TkBitmap *) ckalloc(sizeof (TkBitmapl}):
bitmapPtr->bitmap = bitmap;

bitmapPtr->width = width;

bitmapptr->height = height;

bitmappPtr->depth = depth;

bitmapPtr->display = nameKey.display;
bitmapPtr->refCount = 1;
bitmapPtr->hashPtr = nameHashPtr;
idKey.display = nameKey.display;
idKkey.pixmap = bitmap;
idHashPtr = Tcl_CreateHashEntry(&idTable, (char *) &idKey,
&new):
if (inew) {
panic(“bitmap already registered in Tk_GetBitmap"):

)

Tel_SetHashValue (nameHashPtr, bitmapPtr):
Tcl_SetHashValue (idHashPtr, bitmapPtr);
return bitmapPtr->bitmap;

error:
Tcl_DeleteHashEntry (nameHashPtr):
return None;

D.4 TKBUTTON.C MODIFICATIONS

static void
bDisplayButton{clientData)

ClientData clientData; /* Information about widget. */
{

if ( depth » 1)
{

XCopyArea{
butptr->display, butPtr->bitmap,
pixmap, gc,
0, 0, width, height,
x, ¥y
)i

}

else

XCopyPlane (
butbtr->display, butPtr->bitmap,
pixmap, gc,
0, 0, width, height,
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D.5 TKCANVBMAP.C MODIFICATIONS

static void
DisplayBitmap(canvasPtr, itemPtr, drawable)

register Tk_Canvas *canvasPtr; /* Canvas that contains item. */

Tk_Item *itemptr; /* Item to be displayed. */

Drawable drawable; /* Pixmap or window in which to draw
* ftem. */

register BitmapItem *bmapPtr = (BitmapItem *) itemPtr;
unsigned int depth;

if (bmapPtr->bitmap != None) {
Tk_DepthofBitmap (
Tk_bDisplay( canvasPtr->tkwin ),
bmapPtr->bitmap,
&depth

if(( depth > 1)

XCopyArea {
Tk_Display( canvasPtr->tkwin }, bmapPtr->bitmap, drawable,
bmapPtr->gc, 0, 0
{u_int)} bmapPtr->header.x2 - bmapPtr->header.xl,
{u_int) bmapPtr->header.y2 - bmapPtr->header.yl,
bmapPtr->header.xl - canvasPtr->drawableXorigin,
bmapPtr->header.yl - canvasPtr->drawableYOrigin
)i

)

else

XCopyPlane (Tk_Display(canvasbPtr->tkwin), bmapPtr->bitmap, drawable,
bmapPtr->gec, 0, 0,
(unsigned int) bmapPtr->header.x2 - bmapPtr->header.xl,
(unsigned int) bmapPtr->header.y2 - bmapPtr->header.yl,
bmapPtr->header.x1 - canvasPtr->drawableXorigin,
bmapPtr->header.yl - canvasPtr->drawableyorigin, 1);

D.6 TKMENU.C MODIFICATIONS

static void
DisplayMenu(clientbata)

ClientData clientData; /* Information about widget. */
{

if { depth > 1 )
(

XCopyArea(
menuPtr->display, mePtr->bitmap, Tk_Windowld{ tkwin ),
gc, 0, 0, width, height,
menuPtr->borderWwidth + menuPtr->selectorSpace,
(int) (mePtr->y + (mePtr->height - height) 7/ 2)

}
else
{
¥CopyPlane (menuPtr->display, mePtr->bitmap, Tk WindowId(tkwin),
gc, 0, 0, width, height,
menuPtr->borderWidth + menuPtr->selectorSpace,
{int) (mePrr->y + {(mePtr->heighvr - heiaht}/2), 1);




D.7 TKMENUBUTTON.C MODIFICATIONS

atatic void

DisplayMenuButton(clientData)

(

ClientData clientData;

if ( depth » 1)

XCopyArea (

}
else

XCopyPlane (mbPtr->display, mbPtr-s>bitmap, pixmap,
0, 0,

}

mbPtr->display, mbPtr->bitmap, pixmap.

gc.,
)i

o,

gc,

0, width, height, x, y

width, height, x, y,

/* Information about widget. */

1);
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APPENDIX E. SOURCE LISTINGS FOR C++ TCL CLASSES

E.1 TCLFDBCLIENT.H

/* 2% MY RIY RGR */
#ifndef __TclFdbClient _
#define __TclFdbClient

JRNRA IR ARk R kA SRR A AR AR AR AR AR R AR AR AR RN AR RN R R AR A AR A RN AR AR RN RE R AR RN AR RN

Q NAME: TclFdbClient.h *
© HISTORY: -
* 31 Mar 94 re7@ornl.gov *
9 CLASS: *
G TclfdbClient Q
tﬁ‘Itﬁiﬁ..‘kﬁ..ﬁﬁh’i.ﬂ!i'ttilil..I.ﬁtﬂ..tttﬂQ'Qtﬁﬁtﬂﬂt'.l!iﬂl."..ﬁﬁﬁ..'/

extern “C*"

:include <tel.h>

#include <FdbcClient.h>

SRR AR R AR R R R R RNk AR R A AR R A R R AN AR I AR R RN AR R AR A SRR AR NN RN SRR AR kR bk

*) CLASS: TclFdbClient (*
*) PURPOSE: (*
Q Tcl commands on top of an FdbClient object (*

B Ty e R R L e eyl

class TclfdbcClient : public FdbClient
{

// Object Attributes
//

protected:
Tcl_Interp ® tfcinterp;
char * tfcName; // Tcl variable name
// Constructors and Destructor
1/
public:

JEARRRAAAF AR I A A SRR R ARSI A IR RS AL E R AR AR RS S AR A AR RN IR Nk E R R RN R NS

O NAME: constructor -
Q PURPOSE: .
tit‘ltt"l"ik.kﬂi.tiﬁ.ltth.Q'ﬁtﬂ'llii!*ﬁ!tt.t.ﬂ.ﬂ.tt.!ﬁiﬁttttiiﬁitﬁ'ﬁ/
TclFdbClient(

Tcl_interp *,

char * var_name,

char * auth_id,

char * auth_key

)y

R AR R R AR R R R AR kR AR A AR RN R AN AR AR RN Rk A R AR R R AR A RN AR AN KRR N R KRN A AR NS

G NAME: destructor a
i~ PURPOSE: *
tﬁ'ﬁﬁii'nt.'tltnﬁﬂﬂﬁ!ﬁaﬁ'iltﬂitukﬁt*!ﬁﬁkitt'fﬁtiﬁlanﬁﬁaﬁﬁ.ti‘i'tttttnt/
virtual ~PclFdbClient () ;

// object Methods
//
protected:

80

SRR R R AR R AR AR R AR AR R R AR R AN S AR ARR RN RN SRR AR AR AR R R RN AR SRR AN R

* NAME: ProcessGetStatus(}) *
» PURPOSE: *
o Processes the "GetStatus” object command Q
!il..n..nkﬁhﬁktiﬂtﬁtttiiiﬁitﬁiitﬁ!ﬂﬁﬁl‘.ﬂii'i.!.kaaﬂtk‘ﬂt..ittt!iﬁnﬁﬂ./
int ProcessGetStatus(

Tel_Interp *,

int argc,

char * argv{]

yi

JREAR AR AR R AR AR AR RN h R A RN AR R RS RN IR AR AR NGNS R RSN ARA AR AR AN A ARk b b d s

* NAME: ProcessReadNextLine() a
g PURPOSE: .
g Processes the “ReadNextLine” object command a
Qtltki.‘i..ﬁlk*kﬁﬂﬂkﬁﬂkﬂﬁf*itilti“lti.ﬂ'ﬁhﬂﬁﬁﬁRhtﬁﬁktﬁlﬁ.ii..Q.Q&ﬁ.‘k/
int ProcessReadNextLine(

Tcl_Interp *,

int arge,

char * argv(]

¥;

AR R R L L R A AT

0 NAME ProcessSendCommand {) *
G PURPOSE: .
* Processes the "SendCommand® object command o
.Q.ﬁit'ﬁttttii..ﬁiﬁttQkﬁﬁ.htﬂQktﬁﬁ‘ﬁt.ﬁitil.t.lﬂ..th!il-ﬁhﬂﬂ'ﬁtiat.tﬁQ/
int ProcessSendCommand (

Tcl_Interp *,

int argce,

char * argv|]

y:

public:

AR Y T e Y

G NAME : PeleteObject () O
* PURPOSE: .
G Processes the object command G
.t.li.lﬁﬂtntﬂkﬂﬁthﬁﬂ'ﬁtﬁﬂﬂtihiiti.t'ti'ﬁt..t.!ﬁ.ti.l.tﬂ-ﬂ‘ﬁﬁﬂ..ﬁhﬂﬂﬂ.ﬁ/
static void DeleteObject ( TclFdbClient * );

AR Ry P Y T TRy

A NAME: ProcessObjectCommand () *
O PURPOSE: Q
* Processes the object command *
. NOTES: G
o ‘data’ should be pointer/reference to the object *
9 OUTPUT: *
* Tcl status .
..ﬁﬂ!ﬁ".ﬁﬂﬂﬂﬁﬂkkkﬁ.ﬂQQ.’iﬁit!ititﬁttﬂt'tt.ttliit.itlitttﬁ...ﬁﬁﬁhhﬁ'ﬂa/
static int ProcesaObjectCommand (

TclFdbClient * ds_ptr,

Tcl_Interp * interp,

int arge,

char * argvi(l]

Vi
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/ﬁtﬁh.ﬁQtiti'tititttlt'ﬂ*ﬁﬁ*kﬁﬁktk*ﬁ*iﬁﬁtﬁtttﬁ!tlﬂtdnk'ﬁ""nﬁﬁhiﬁtﬁtiﬁ
L4 NAME: ProcessClassCommand() *
L4 PURPOSE: G
. Processes the class command to create objects Ld
. OUTPUT: .
Tcl status Q

t..ttﬂtt.lﬁtttﬁlQ.ﬁ.ﬁtttiili!.i...ﬁ..itiﬁlﬁililQﬁttﬂ!ﬁtt.ﬁﬁlthlhtﬂtttt/
static int ProcessClassCommand(

ClientData data,

Tcl_Interp ¢ interp,

int argc,

char * argv()

)i

JRMNER AR RN AR R AR AR R AR AR R AR AR AR AR RN AR E AR AR AR AR AR AN RN AR R AR AR R AN SRR AN RS

] NAME: Register() *
. PURPOSE: *
Q Registers the class command in the interpreter Q

"tt'ttﬁﬁ..'...!‘Qtt..‘.ﬁi'iﬁﬁ..ﬁ'.ttlttt'il.tttiiiti.'.l.‘i..'.'ﬁ.tlﬁ/

static inline

void Register( Tcl_Interp * interp )
{

Tcl_CreateCommand{

{(Tcl_Cmd@Proc *} ProcessClassCommand,
{ClientData) NULL,
(Tcl_CmdDeleteProc *) NULL

#endif

E.2 TCLFDBCLIENT.CC

static char ¢ accs_id = "tZ% tM1 %I% %GA";
/QQQ..!*‘Qﬁk'ﬁ.ﬁtiﬂiiitilti!ii.!'t..tl!‘..ﬁ.lﬂﬁkﬂ.t.t"hﬂﬂ".l.....ﬂﬂhﬁﬂh
Q NAME: TclFdbClient.cc Q
G HISTORY: &
* 31 Mar 94 rel@ornl.gov 9
t'i.i‘t.ﬁ.ﬁt.klkﬁ'ﬂﬁﬁ'tkﬂ‘htttﬁtk.k!k"ﬁlﬂﬂ.ﬁ.ti.'t.Qi!'ll!lt.tl“.h.ﬁi./
#include <stdio.h>

#include «stdlib.h>

#include <unistd.hs>

#include <string.h>

#include "TclFdbcClient.h*

SRR R AR AR R AR R AR AR R AR AR AN R R RO AR AR AR R R R AR SRR RN R KA SRS bR R RO AR R NS

. NAME : TclFdbClient::TclFabClient (} *
& HISTORY: *
31 Mar 94 re7@ornl.gov .

e R e AR a2 L e y]

TclFdbClient: :TclFdbClient (

Tcl_Interp * interp,
char var_name,
char * auth_id,
char * auth_key

)

FdbClient ( auth_id, auth_key ).
tfcinterp( interp },

tfcName( strdup( var_name ) )

81

} // TclFdbClient::TclFdbClient

AR AR

0 NAME: TclFdbClient::~TclFdbClient () G
* HISTORY: «
* 31 Mar 94 re7@ornl.gov 4

L R Y Y

TclFdbClient: :~TclFdbClient ()

if ( tfcName != NULL )
free{ tfcName );

) // TelFdbClient::~TelFdbClient

JAR R AN R R A AR AR R AR AR R AR R AR RN NN AR R R AR R AR R AR R R AR R R AR AR R AN R AR RN AR R AR KA RN A R

@ NAME : TclFdbClient::ProcessGetStatus() 2
o HISTORY: "
* 31 Mar 94 re7@ornl.gov &

lﬂtQ!ltﬁﬂ*tltt'tkﬂﬂtkﬂt'tlitt'itiiﬂlti..itlll!.lttﬁlﬁii.tﬂﬁi.ilhaﬁ&ﬁhitt/
int
TclFAbClient: :ProcessGetStatus{ Tcl_Interp ® interp, int argc, char # argv[] )
( N
char buffer([ 32 |];

sprintf( buffer, “%d", GetStatus() }:
Tcl_SetResult({ interp, buffer, TCL_VOLATILE );

return TCL_OK;
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} // TelFdbClient::ProcessGetStatua char buffer{ 32 };

char * args|{ FdbMaxArgs ];
/ﬁttﬁlttt'llttlttntﬁ.t!.iitt..ittttttttﬂititiil'tt*kt'ttlik"!iiﬁtt.tt'ﬁ! i:t S;nd status;
0 NAME: TclFdbClient: :ProceasReadNextLine (} ©
G HISTORY: » // Check For CommandString Parameter
» 31 Mar 94 re7@ornl.gov *
t..lﬂ..ﬂﬁ.ﬁ.ﬁﬁﬁttﬁttt!iiiiittﬁitiittﬁiiﬂi.ti!'ittttﬁt'.kﬁk.h.hﬂtﬁik'.h!'/ if ( argc < 1 )
int
TclFdbClient: :ProcessReadNextLine( status = TCL_ERROR;
Tcl_Interp ® interp, Tcl_SetResult (
int arge, interp,
char * argv(] "Usage: client SendCommand command-string*,
) TCL_STATIC
{ ;
int status = TCL_OK; }
char buffer| 32 );
char * next_line; elase
Timeval wait_time;
Timeval * time_ptr = NULL: // Parse Arguments
//
// Check For VarName Parameter atrtok{ argv[0]), " \t* );
for (
1f ( argc < 1) i =0, args{ & ] = strtok{ NULL, " \t" )
{ i < FdbMaxArgs && args[ i } != NULL;
status = TCL_ERROR; args( ++1 ) = strtok( NULL, * \t* )
Tcl_SetResult{ )
interp, :
"Usage: client ReadNextLine varname [ wait-secs ]-,
TCL_STATIC if ( (send_status = SendCommand{ argv{0], args )) < 0
)i status = TCL_ERROR;
}

sprintf( buffer, "%d", send_status ):
else Tcl_SetResult( interp, buffer, TCL_VOLATILE )
{ } // else parameters supplied
if ( axrge > 1)
{ return status;

wait_time = Timeval( atoi( argv(l] ), 0 ); } // TclFdbClient::ProcessSendCommand
time_ptr = & wait_time;
) /.Qtﬁ.ttﬁ‘ﬁﬂﬂtQQQQQ‘Q'k‘hﬂﬁﬂﬂﬁ.hﬁtﬁ.ﬂ"'.ﬂ.ﬁ.ﬁQt..lhﬂtlﬁt‘Q.l“ﬂﬁﬂﬂ‘ﬂ‘ﬂﬂt
if { {next_line = (char *) ReadNextLihe( time_ptr )) == NULL ) © NAME: TclFdbClient: : ProcessObjectCommand{) a
bJ HISTORY: .
Tcl_SetVar( interp, argv(0}, ", TCL_LERVE_ERR _MSG ); . 31 Mar 94 re7@ornl.gov a
attcpy( buffer’ neofn ): ll.ﬁl..ﬁ.!.lthltittl..ti.ttiitttttttttiltittt.ttttttitiﬁli.tt.'t't.....‘/
int
TclFdbClient::ProcesatbjectCommand(
else TclFdbClient client_ptr,
{ Tcl_Interp * interp,
Tcl_Setvar( interp, argv(0], next_line, TCL_LEAVE_ERR_MSG }: int arge,
sprintf{ buffer, "td", strlen( next_line ) }; char * argv(]
} // else read succeeded )
{
Tel_SetResult( interp, buffer, TCL_VOLATILE ); int status;

} // else parameters supplied
// Default Command is GetStatus
return status; /7
} // TclFdbClient::ProcessReadNextLine if { arge < 2 )
status = client_ptr->ProcessGetStatus( interp, 0, NULL );

/ﬂiﬁt.ii"..tt.lﬁhiﬁlﬁﬂ.lﬁ....ﬁﬁhl.ﬁlﬁ‘ﬁ'.hkﬁ.i..k*'.ﬁﬂﬂﬁ"'ihhﬁtlttttitt else if ( Sttcmp( argvllll “GetStatus" ) ag o )
@ NAME: TclFdbClient: : ProcessSendCommand () L status = client_ptr->ProcessGetStatus( interp, argc - 2, argv + 2 );
* HISTORY: *
» 31 Mar 94 re7@ornl.gov Q else if { stremp( argv{l}, "ReadNextLine® ) == 0
t'ttktk*ﬂﬁkﬂiﬂﬁﬂ!!ﬂtiﬁtk'k'ﬂﬁ't!ﬂﬁﬂﬁtt‘..lﬁtiﬁttt.i.ittﬁittltt!tt'!.ﬁi.ﬁ/ status = CliEHt_ptr—>ProcessReadNextLine( interp, argc - 2, argv + 2 )’_
int .
TclFAbClient: : ProcesaSendCommand ( else if ( str?mp( argv(l), "SendCommand” ) ==
Tcl_Interp * interp, status = client_ptr->ProcessSendCommand( interp, arge - 2, argv + 2 );
int argce, s
char * argv|() elge if ( stroemp( argv(l], "Delete" ) == 0
) {
( status = TCL_OK;
int status = TCL_OK: Tcl_DeleteCommand( interp, client_ptr-s>tfcllame );
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) (

// Register Object Command
else 144
{ Tcl_CreateCommand{
status = TCL_ERROR; interp,
argv(l],
Tel_AppendResult ( (Tcl_cmdProc *) ProcessObjectCommand,
interp, {ClientData) new_item,
"Usage:\n", {Tcl_CmdDeleteProc *) DeleteObject
*\tPdbclient Delete\n", y:
“\tFdbClient GetStatus (returns statug code)\n", )
*\tFdbclient ReadNextLine varname { wait-secs | (returns eof on EOF)\n",
*\tFdbClient SendCommand command-string\n*, return status;
NULL ); } // TclFdbClient::ProcessClassCommand
}

return status;
} // TclFdbClient::ProcessObjectCommand

AL R L L L L A AR i T

o NAME: TclFdbClient: :DeleteObject () *
0 HISTORY: *
& 31 Mar 94 re7@ornl.gov &
.ilﬁﬁ‘t.'haﬁtﬁt..i.l.ﬁ!ttﬁlkitittﬁittﬁtﬁﬁtttt.tt...htﬂ.t‘iﬁﬁti!ﬁ.ﬁﬂﬁt"ﬁ/
void

TclFdbclient::Deleteobject{ TclFdbClient * client_ptr )
(
if ( client_ptr != NULL )

delete client_ptr;
) // TclFdbClient::Deletecbject

AR R AR R R AR AR kAR RN AR NN R AR AR R E R RN R AR R AR NI LGN RN R AR AR AR AR SRR AR RN

0 NAME : TclFdbClient: : ProcessClassCommand ()} €
O HISTORY: &
. 31 Mar 94 re7@ornl.gov &
tti.t‘iﬂili.ﬁ...t.kitt.tﬁﬁ..ﬁ'h!itittllﬂﬂQ.!k!'itttiﬁ.‘ﬁ!!.ﬁi'tiiQiuﬁlﬁ'/
int
TclFdbClient: : ProcessClassCommand (
ClientData,
Tcl_Interp * interp,
int arge,
char * argv(]
)
(
int status = TCL_OK:
TclFdbclient * new_item;

char address_valuel 32 };
// Check For Necessary Parameters
/
if ( argec < 4 )

Tcl_SetResult(

interp,
"Ugage: FdbClient varname auth-id auth-key",
TCL_STATIC

):
status = TCL_ERROR;
}

// Process Arguments
1/
else if (
(new_item = new TclFdbClient( interp., argv(l], argv(2l, argv(3] )) == NULL
)

Tcl_SetResult{ interp, “"error allocating new client object", TCL_STATIC ):
status = TCL_ERROR;
}

else
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E.3 TCLSAMPLER.H

/% RZR WM RI% RGR v/
#ifndef __ TclSampler__
#define __TclSampler

AL R T T e Y I 2]

L4 NAME: Tclsampler.h *
* HISTORY: .
0 17 Mar 94 re7@ornl.gov ]
O CLASS: *
. TclSampler O
Qt..tt.it.lttﬂtl.tﬂtﬂﬁt!Q!tﬂhtt!i.ﬁ..it.ﬁt.t.ﬁh.iﬁ't..l.ﬁ'.ﬁhtl'i...l.../

extern “C"

#include <tcl.h>
)

#include *Sampler.h"

[ENAR R R AR AR R R AR AR AR AR R AN R R AR R R AN N AN R AR R R R R A A R AR R AR R R AN KRR AR R AR RN A AN R R AR

TclSampler (*
*) PURPOSE: (*
*

) CLASS:

Tcl wrapper around Sampler

L R L

class TclSampler : public Sampler
{

// Object Attributes
/7

protected:
Tcl_Interp * talnterp;
char * tsName; // Tel variable name

// Constructors and Destructor
17

public:

R R T R R

. NAME: constructor *
* . *
ainﬂ‘ﬂtﬁﬁﬂﬁﬁktli!h'tﬁt.ttﬁﬁtﬁthﬂﬁti!ii'ﬁ‘tntttt.ttiti!ﬂlﬂtﬂlhﬂ!ltiﬁ.an/
TclSampler (
Tcl_Interp *,
char *® name,
char * filename

}y:

FAR R L R R e Ly

0 NAME : destructor Q
o PURPOSE: *

t.'.QQﬁi'f'tﬂiiit.i'iii.....nti.l.iﬂﬁ.tlﬁﬁt'ﬁ.tt‘t..t'i'ﬂﬁ"ﬂ*.*ﬁﬂ*ﬂﬁi/
virtual ~Tclsampler();

// Object Methods
1/

protected:

SRR R AR AR R AR AR AR R R Rk R kSRR AR AR R AR AR R R AR A AR AR AR AR R RN R SR A bR kR b e

s NAME: ProcessComputeColorValue () G
@ PURPOSE: 0
0 Processes the "ComputeColorValue® object command Q

KAKANRRRR KRR R AR R R AR AR KA AR AR AR ARRRANRRRR AR ANRA RN SRR AR R R AR AN R R AR KK A/
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int ProcessComputeColorvValue (
Tcl_Interp *,
int arge,
char * argv(]
Vi

JRRERRA R AR AR AR R AR R AR AR AR AR RN R AR AR AR AR AR AR AR R RARAN RN R AN AR R R AR R R R R

O NAME: ProcessCreateBins() .
O PURPOSE: i
o Procegsses the "CreateBins" object command 0
ﬁﬁ‘ﬁkikl'*t..i"'ltiii.ﬁi‘iﬁ.lQﬁit.i!i.ﬂﬁl‘ﬂﬂﬂﬂﬂ.ﬂﬁﬂ‘*ﬂi.ltiitﬁtiiiﬁl./
int ProcessCreateBins{

Tcl_Interp *,

int argce,

char * argv[}

Y:

JE A b R b AR AR AR R R R R R R R AR AR R AR R R AR R AR R AR AR R AR KRR R AR R R R E AR AR R AN RN

0 NAME: ProcessDrawImage () *
o PURPOSE: Q
© Processes the “Drawlmage* object command &
.'ﬁtﬂtﬁﬂ'ﬁﬁ'.Q‘ii‘ﬁiiii'i.itt‘ﬂtﬁ.t'ﬁtii..i.tdiiti!ttiitt'i..l.ttitll./
int ProceasDrawlImage (

Tcl_Interp *,

int arge,

chaxr * argv(]

¥;

PR R T T P e T T

O NAME : ProcessDrawSamples () o
* PURPOSE: G
* Processes the "DrawSamples" object command e
ttﬁﬁt.'tﬂ'tﬁ.lﬁiﬁﬁﬁhlﬁttﬂltn..ﬁ‘ﬁ'tQQQQQQQQQQQQQQQQQQQQQ.QQt.nlﬁ‘.lhna/
int ProcessDrawSamples{

Tcl_Interp *,

int arge,

char * argv(]

)i

AR P RN TRy eY

o NAME: ProcessGetBins{) *
@ PURPOSE: .
o Processes the “GetBins" object command 0
tittlttii!t'tiii'!tﬁtﬁﬁi.iti.titttl.lt.!t!!h.a.ﬁttﬂtﬁ.!"ﬂ.ﬁ.thﬂht.nﬁﬂ/
int ProcessGetBins(

Tcl_Interp *,

int arge,

char * argv(}

)

JHR R Rk kR R RN AN AR AN R R A R RN R AR R RN RN R A R R R AR AR N AR AR R AN R AR AN AR AR AR N kA b

& NAME: ProcessGet ImageAddr () @
@ PURPOSE: "
* Processes the “GetImageAddr" object command G
ggtﬂ.t.h.!ﬂ.ﬁ."!..tt..ﬁtiitt'tltttt.ﬁﬁﬁ't'kﬂtktﬂﬁﬂhﬁ.t.'l"ﬁQ.Qﬁﬁﬂﬁﬁh/
int ProcessGet ImageAddr (

Tcl_Interp *,

int arge,

char * argv (]

K}

AR R R T I




public:

0 NAME: ProcessGetlastSample() »
= PURPOSE: G
g Processes the “GetLastSample” object command e
tﬁﬁﬂttﬂitttOtltﬁ.ﬁtﬂﬁﬁﬂﬂﬁﬁ!lﬁﬂti!t!'iﬁih'l.ﬂﬂﬁ'ﬁﬁtﬁ*ﬁﬁ!ttniﬁtththtlttn/
int ProcessGetLastSample(
Tcl_Interp *.
nt arge,
chax * argv|(]

):

IR R RN N R AR AR RN AR AR RN R AR AR AN A R AR R AR R R AR RN R AR A AR

O NAME : ProcessGetNormvalue () *
Q PURPOSE: O
Q Processes the “GetNormValue" object command )
tﬁﬁttﬂ*iiittti!ﬁ‘ﬁ!ﬁkﬁﬂﬁktﬂﬁttittﬂtﬁ‘ttlﬂﬁ*ﬂtiﬁﬁﬁkitittﬁ'tt!tﬂntt!it‘i/
int ProcessGetNormvalue (

Tcl_Interp *,

nt arge,

char * argvl(])

)

JRNR R R R R kR AR R R R R R AR R R AN RS R R A AR R RN RN R RN R RN AR RN A RN AR RN RN RN hk

hd NAME: ProceasGetSamples () O
O PURPOSE: .
9 Processes the "GetSamples" object command o
Q'.ttﬁﬁtlhﬁﬁﬁ.ﬁﬁtttttitttttt.ktntﬁﬂhihﬂ.it'.tﬁhlﬂttﬁt'httli'itt..ﬁt.uh/
int ProcessGetSamples(

Tcl_Interp *,

int arge,

char * argv(]

)i

A L e L A et Ed]

9 NAME: ProcessGetSampleRange () &
Q PURPOSE: *
© Processes the "GetSampleRange® object command o
..tt.lﬁ.t.ﬁ.ttttﬁt"ttt..niik'!....‘.ttiit.ﬁiﬁtn'iﬁQnﬁti'iitiki.tﬁ...t/
int ProcessGetSampleRange (

Tcl_Interp *,

int arge,

char * argv()

)

RN AR R R R AR R AR R AR AR R R RS R R R AR AR R E R RN RN RN R N R RN R R AR AR A RN RN

* NAME: ProcessRunSet (} O
O PURPOSE: G
Q Processes the "RunSet" object command o
.kkti.it"ﬁiﬁ.kk.i.t'ﬁ..*it...ﬂQﬁt.ﬁﬁﬁ'ﬁ.t.i.ﬁt.ﬂ'.‘a‘iiiil..ﬁﬁ.hﬂ'.lﬂ/
int ProcessRunSet (

Tcl_Interp *,

int argc,

char * argv (]

}i

JERR R AR AR AR AR R AR AR RN AR AR RS E AR R AR AR AR R R IR R A A AN R KRR R ARSI RR R RN

O NAME: ProcessSetSampleSize () *
b PURPOSE: G
o Processes the “SetSampleSize" object command *
ﬂktht"iii'lttﬁﬁ‘ﬁﬂktﬁittt.iﬂkﬁtkk’tlt".iﬁlﬂﬁktﬂﬁtttiittitﬁk‘ﬁlkﬁitti/
int ProcessSetSampleSize(

Tel _Interp *,

int arge,

char * argv|]

);
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JRRRRR AR R R A RN R R RS R R R AR AR AN AR R R RS E R AN AR KRR A IR R AR RN R DA AR Ra AR

* NAME: DeleteObject () .
Q PURPOSE: »
* Processes the object command *
tﬂii'ti!ilhtttlﬁkk*ﬂt'ﬁﬂn.iti'it..t.ﬁ'kntiiﬁl!hl'ﬁaﬁﬁiit..“tl!ﬁht.ﬁ.n/

static void DeleteObject ( TclSampler ® );

/QQQQ“..RQ'.““‘....ﬁn‘t".'ﬁﬁttiiit.ﬁlﬁﬁﬂ..i.itt.ilﬂﬁtﬁ...ii..iiiitt
3 NAME: ProcessobjectCommand() &
© PURPOSE: »
Q Processes the object command *
Q NOTES: L
G ‘data’ should be pointer/reference to the object *
O OUTPUT: .
* Tcl status .
ﬁﬁﬁiﬁﬁ"ﬁﬁﬁ'ﬁilﬂ'tiilﬁ!Q.ﬁﬁ!ﬂﬁ.ﬁit‘l..Aﬁﬁﬁﬁktilii.ttﬂlﬂ!ﬂ.ﬁ‘ﬂ'.ﬁhitt.‘/

static int ProcessobjectCommand (

TclSampler * ds_ptr,
Tcl_Interp * interp,
int arge,
char * argv{}

)i

AR e L L A L e

S NAME: ProcessClasaCommand ()}

& PURPOSE:

o Processes the class command to create objects
O OUTPUT:

O Tcl status
SAANRARNRRAR AR R AR R kR AR A RN RN AR AR N AN AR A AR R AR AR R b b AR ANANR AR AN

~ % r 2

static int ProcesaclassCommand(
ClientData data,
Tcl_Interp *® interp,
int argce,
char * argv(}

):

/.QtQQQQQQﬁtﬁttitllﬁﬁQQﬂt.ltﬁa.tiiti!...i.'.ﬁtkuﬁﬁattitttt!‘!tﬁttﬂ.Ahuh
O NAME : Reglater(} o
g PURPOSE: .
@ Registers the class command in the interpreter a
tit.hﬁﬂ.aﬁQQt'..*kﬂttt!ﬁ.l.tﬁaQalﬁﬁ'lﬁtittttttttﬁﬁﬁnn.hiﬁhiﬂhﬁiit...tl/
static inline

void Register{ Tcl_Interp * interp )

{

Tcl_CreateCommand(
interp,
“Sampler*,
(Tcl_CmdProc *) ProcessClassCommand,
{ClientData) NULL,
(Tcl_CmdDeleteProc *) NULL
)i

#endif




E.4 TCLSAMPLER.CC

static char * sccs_id = "%2% MR %I% tAGA“;

AR L L A

* NAME: TclSampler.cc *
Q HISTORY: *
Q 17 Mar 94 re7dornl.gov *

iQllttﬁﬁQQQQQ'Q*OQ.Q'Q.*##QQ*OQQQQIit.ht.thttl.tnnnttattthttﬁ.ntnﬁtttﬂha/
#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <string.h>

#include <memory.h>

#include <ctype.h>

t#include <errno.h>

#include *“TelSampler.h*

extern "C"
(
#include <tclint.h>

#include <tkInt.h>
#include <tkCanvas.h>
)

JRNRRR AR RN AR AR R AR R AR KRR R AR R A AR R R R R R AN AR A SRR AR R AR A R AR A RN RN AR R R AR A AR R

] NAME: TclSampler: :TclSampler() Q
. HISTORY: o
4] 17 Mar 94 re7@ornl.gov ¢

R R e R ey

TclSampler::TclSampler( Tcl _Interp * interp, char ® name, char * filename )

Sampler( filename, Tk_Display( Tk MainWindow( interp )} ) ),
tsinterp( interp },
tsName{ strdup{ name ) )

(
} // Tclsampler::TclSampler

JERRER AR R AR R AR R RA AR R R R RN R AR AR AN AR AN A SRR RN R AN AR RN RN AR A NP AR RO N R RS

o NAME : TclSampler::-TclSampler () “
O HISTORY: L
= 17 Mar 94 rel@ornl.gov *

Q'ﬁi'ﬂ'*iiiitiiiittt'iﬂiiiiii""'tilﬁiiiiiiii..ii'iiiiii.iiii.iii!iitti/
TclSampler::~TclSampler()
if ( tsName != NULL )

free( tsName ):
} // Tclsampler::~Tclsampler

JANA AR R AR R R RA AR AN RN AR R R AR R AR AR R R R AR RN RNRAARA KRN R R AR R AR R AR RN AR AR RN RN A AR

* NAME: Tclsampler: : ProcessComputeColorvValue() Q
G HISTORY: *
G 28 Mar 94 re7dornl.gov *

L e R A e e e LYy

int
Tclsampler: : ProcessComputeColorvalue(

Tcl_Interp * interp,
int arge,
char * argv(}
}
{

int status = TCL_OK:

Xcolor xcolor;

char buffer| 64 ):

if ( argc < 1)

{

status = TCL_ERROR;

Tcl_SetResult( interp, "Usage: Sampler ComputeColorvalue value*, TCL_STATIC
)

else
xcolor = ComputeColorvValue( strtod( argv{0], NULL } };

sprintf(
buffer,
“#%.04hx%.04hx%.04hx",
xcolor.red, xcolor.green, xcolor.blue

)i

Tcl_SetResult{ interp, buffer, TCL_VOLATILE );
)

return status;
) // Tclsampler::ProcessComputeColorvalue

AR R R T

o NAME: TclSampler: : ProcessCreateBins() G
e HISTORY: 0
9 17 Mar 94 re7@ornl.gov *

LR e L L R Y]

int
TclSampler::ProcessCreateBins({ Tcl_Interp * interp, int argc, char * argv{) )
{

int status = TCL_OK;
int aizes{d);
int i;

if ( arge < 4)
(

status = TCL_ERROR;
Tcl_SetResult{ interp, “Usage: Sampler CreateBins x y z t", TCL_STATIC ):
)

else
{
for (1 =0; & < 4; $+4 )
sizes{i] = atoi( argv(i} );:

if ( CreateBins( sizes[0], asizes(1), sizes[2], sizes[3] ) < 0)
(
status = TCL_ERROR;
Tcl_SetResult( interp, "Brror creating bins", TCL_STATIC );
}
}
Tcl_SetResult( interp, "*, TCL_STATIC ):
return status;
} // TclSampler::ProcessCreateBing

AR T T R Y R YRR N eY)

* NAME: TclSampler: :ProcessDrawlmage ()} -
& HISTORY: *
4 14 Apr 94 re7dornl.gov ©

tﬂtﬂk*!ﬂﬂﬂt‘ﬁ!iﬂkﬁhhtﬁhﬁﬂﬁk!Qtt.tiittiﬁiﬁ'.'kﬂﬁﬂﬁﬁﬁQﬁﬁﬂtﬁﬁﬁt.ﬁiﬁh'n!h'i./
int
TclSampler::ProcessDrawImage( Tcl_Interp ® interp, int arge, char * argv(}] )
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(
int status = TCL_OK;
Tcl_HashEntry * hash_ptr:
Command * cmd_ptr;

// Must Have Gotten Name of Canvas
1£(( arge < 1)

status = TCL_ERROR;
Tcl_SetResult(
interp,
"Usage: sampler Drawimage canvas”,
TCL_STATIC
y:

// Retrieve Canvas Command
1/

else {f (
(hash_ptr =
Tcl_FindHashEntry( &({Interp *) interp)->commandTable, argv([0] ))
== NULL 1|

{cmd_ptr = (Command *) Tcl_GetHashValue{ hash_ptr )) == NULL
)

(

status = TCL_ERROR;

Tcl_AppendResult (
interp,
"Error:
argv(0],
* unknown",
NULL
Vi

canvas ",

// Get Window and Draw
//
elae
Buildimage ()

DrawImage (
Tk_bisplay( ((Tk_Canvas *)cmd_ptr->clientData)->tkwin ),
Tk_WindowId( ({Tk_Canvas *)cmd_ptr->clientData)->tkwin },
0, 0
):

)

return status;
} // Tclsampler::ProcessDrawlmage

/auna'ani-tttttnn-uutaaaQaa««niinnnatauQa»-atﬁtttttn-aan-aaaaannaain.nnnt

G NAME : TclSampler::ProcessDrawSamples () .
* HISTORY: *
* 28 Mar 94 re7@ornl.gov *

'*'lil.tl‘.ﬁ'.'Qﬁ.ﬂk‘*'ﬁ"‘.l..!ﬁ'..*kﬂ'ﬁ’t'.."...'ﬁiﬂ‘ﬁﬂﬁﬁﬁ."ti'.l.ﬂlt/
int

TclSampler::ProcessDrawSamples( Tcl_Interp * interp, int arge, char ¢ argv{]
(

int status = TCL_OK;
char * buffer;

int i;
SampleList::SampleBlock * bptr;
Tcl_HashEntry ¢ hash_ptr;
Command * cmd_ptr;

XColor xcolor;

int block_size = 5;

)

87

static char * canvas_argv{] =
NULL,
"create”,
"rectangle”,
NULL, NULL, /73, 4, 5, 6
NULL, NULL,
*-tags", "points-,

“-fill*, NULL, // 10
“-outline", NULL, /7 12
*-width*, "0*
)i
// Must Have Gotten Name of Canvas
//
if ( arge < 1)
(
status = TCL_ERROR;
Tcl_SetResult(
interp,
“Usage: sampler DrawSamples canvas [block-aizel",
TCL_STATIC
¥y:
)
// Retrieve Canvas Command
1
else if (
{hash_ptr =
Tcl_findHashEntry ( &((Interp *) f{nterp)->commandTable, argv(0] ))
== NULL ||
(cmd_ptr = (Command *) Tcl_GetHashValue( hash_ptr )} == NULL
)

{

status = TCL_ERROR:;

Tcl_AppendResult {
interp,
“Error:
argv{0]},
“ unknown"®,
NULL
)y:

canvas *,

// Allocate Strings For Parameters
/7

else if (
{canvas_argv (3} new char{ 16 }) |

{canvas_argv(4) new char[ 16 ) I
{canvas_argv{5) new char( 16 }])
{canvas_argv|[6} new char| NULL
;canvas_argv[lZ] = canvas_argv{10]) = new cha

(

status = TCL_ERROR;

Tcl_SetResult( interp, *"Error allocating command buffers", TCL_STATIC };

}

woHon

|
§
I
r{ 64 1) == NULL

// Execute Rectangle Create Command For Each Sample
/7

else
{
if ( argc > 1 && (block_size = atoi( argv{l] )) == 0 )
block_size = 2;

canvas_argv{0] = argv([0];

// Traverse Each Sample Block
/7
for

bptr = (SampleList::SampleBlock *) sSamplesList.FirstItem(}:
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bptr 1= NULL;
bptr @ (SampleList::SampleBlock *) sSamplesList.NextItem()
)

{
for ( 1 = 0; { < bptr-s>sbsize; i++ }
{
xcolor = ComputeColorValue{ bptr->sbPtr{i].svalue ):

sprintf( canvas_argv{3}, =%d", bptr->sbbtr[i).sIndexes|[0) - block size
sprintf( canvas_argv([4]}, “8d", bptr->sbptr{i].sIndexes(1] ~ block size
sprintf( canvas_argv(S]), *td*, bptr->sbptr(i].sIndexes{0) + block_size
sprintf( canvas_argv(6), + block_size
aprintf(

canvas_argv(10],
»%ck.04hx%.04hxt.04hx",

“3d", bptr->sbptr{i).sindexes[1]

.
xcolor.red, xcolor.green, xcolor.blue

H

/ﬁ
cout <<
canvas_argv[3) << "," <<
canvas_argv([4] << "," <<
canvas_argv[l10] << endl;
*/
cmd_ptr-sproc( cmd_ptr->clientData, interp, 15, canvas_argv ):
//Tk_Updatecmd{ Tk_MainWindow( interp }, interp, 0, canvas_argv ):
)
} // for each sample block
delete [} canvas_argv(10}:
delete [] canvas_argvi{é]);
delete [] canvas_argv{5):
delete [) canvas_argv([4]):
delete [] canvas_argv(3]:

)

return status;
} // TclSampler::ProcessDrawSamples

AR R R AR R AR AR R RN AN R AR R kAR AL R AN A AR RN R AR AR R LR AR R AR R AR bk b tas
.

G NAME: TclSampler: : ProcessGerBins ()
0 HISTORY: .
* 17 Mar 94 re7@ornl.gov o

AR AR R RN R R RN R R AR AR AR AR A AR R AR RN R R AR AR R AR R R RN AR AR R R R R R AR R ARAR R R R AR R

int
TclSampler: :ProcessGetBins{ Tcl_Interp * interp, int argc, char * argv(] )
(

int status = TCL_OK;
char * buffer;

int X, Y, 2, t;
unsigned long total_bins;

Bin * bin_ptr;

// Determine Number of Samples, Allow 32 Bytes For Each
/7

for ( total _bins =1, x = 0; x < 4; X++ )
total_bins *= sNumSlots[x};

if ( sBins == NULL )}

{
status = TCL_ERROR;

Tcl_SetResult{ interp, "Error: bins not allocated", TCL_STATIC );

else if ( (buffer = (char *) malloc( total_bins *® 32 )) == NULL }

{

status = TCL_ERROR; )

Tcl_SetResult( interp, "Error allocating return array",
}

TCL_STATIC );

e

elge
buffer{0]) = O;
for { bin_ptr = sBins, t = 0; t < sNumSlots(3}: t++ )
for { z = 0; z < sNumSlots{2]; z++ )
for (y = 0; y < sNumSlots([1l); y++ )
for { x = 0; X < sNumSlots[0); x++, bin_ptre+ )
(
sprintf{
buffer,
"%3 { %d %d %4 %d thd }*,
buffer,

X, Y, 2z, ¢,
bin_ptr->GetTag()
)i

}

Trcl_setResult( interp, buffer, TCL_DYNAMIC };
)

return status;
} // Tclsampler::ProcessGetBins

AR R AR R AR AR AR R R AR AR AN AR RN R R AR AN R AR AR AR AR R AR AR RAR R R AR AN AR AR AL

* NAME: TclSampler: : ProcessGetImageAddr () *

& HISTORY: ©

o 12 May re7@ornl.gov *

Qt'ii".ﬁl.tnQﬁﬁﬁlﬁﬁ'ﬁ...ﬁtﬁi.ﬁk'i‘ln.ﬁﬁﬂ'ﬂtiiti.ﬁii.l.Qiﬂ.t..ﬂl‘t.'..at/

int

TclSampler: :ProcessGet ImageAddr( Tcl_Interp * interp, int argc, char * argv{) }

(
int’ atatus = TCL_OK; |
char address! 32 }: i

// Must Have Gotten Name of Canvas

/7
sprintf{ address, "%01d", (long) sImage ):
Tel_SetResult( interp, address, TCL_VOLATILE );

return status;
} // Tclsampler::ProcessGetImagehAddr

JARR AR R R KA AR RN AR R R R RN R AR R AR RAN AR RN NN R R RN kb R A GRS bR AR AR R AN AI AR AR AR A a

9 NAME : TclSampler::ProcessGetLastSample () *
Q HISTORY: «
* 17 Mar 94 re7@ornl.gov *
Qﬁﬁ‘ii‘!itii.!AQQQ!QQAhﬂhtﬁQQ.h!tiiitt...i.nttﬁﬂ‘iﬂ!ﬂﬁﬁ.tnt...tﬁitiilit./
int

TclSampler::ProcesaGetLastSample(

Tcl_Interp * interp,
nt argc,
char * argvi(]}
)
(-
int status = TCL_OK;
char * buffer;
int i;
SampleList::SampleBlock * bptr;

// Retrieve Last Sample From List
1/
if ( (bptr - (SampleList::SampleBlock *) sSamplesList.Lastltem()) == NULL )
¢ .

status = TCL_ERROR;

Tcl_SetResult( interp, "Error retrieving last sample block", TCL_STATIC };
}

// betermine Number of Samples, Allow 128 Bytes For Each

/7
else if ( (buffer = {char *) malloc{ bptr->shSize * 128 }} == MULL )
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{

status = TCL_ERROR;

Tcl_SetResult{ interp, “Error allocating return array", TCL_STATIC );
}

else
(
buffer{0) = 0;
for (1 = 0; § < bptr->sbsize; i++ )

gprintf(
buffer,
"$s { %d %d %4 %d thd %g )",
buffer,
bptr->asbPtr[i}.slndexes(0
bptr->sbPtr{i).sIndexes|l
bptr->sbPtr{i].sIndexes{2
bptr->sbPtr(i).sIndexes (3
bptr->sbPtr{i}.sTag,
bptr->sbPtr(i).svalue
)i

1.
1.
1,
1,

)
Tcl_SetResult( interp, buffer, TCL_DYNAMIC );
}

return status;
} // TclSampler::ProcessGetlastSample

P e A e R A At

o NAME: TclSampler::ProcessGetNormvalue () *
Q HISTORY: .
S 20 Mar M4 rel@ornl.gov &

L R L]

int
TclSampler: : ProcessGetNormvValue({ Tcl_ Interp ® interp, int arge, char ¢ argvl) )
(

int status = TCL_OK:
char bufferf 32 };
double value;

if ( arge < 1)
{

status = TCL_ERROR;

Tcl_SetResult( interp, "Usage: sampler GetNormValue value”, TCL_STATIC );
)

else

{

value = strtod{ argv{0), NULL };

sprintf(
buffer,
“2qe,
(value - sSampleRange.drMin) / (sSampleRange.drMax - sSampleRange.drMin)
):

Tcl_SetResult( interp, buffer, TCL_VOLATILE ):
)

return status;
} // Tclsampler::ProcessGetNormvalue

JRER AR AR AR R F R A AR RARRAR AR R AR A AR R AR A R E AR AR A AR KRR AR R AR kAR bR R bt as

* NAME : TclSampler::ProcessGetSamples(} e
* HISTORY: *
* 17 Mar %4 re7dornl.gov A
iiiﬂntﬂﬂﬂﬁti‘nin1ﬁtﬂ*lét.t*‘*k?ﬁt'*tkt‘kaxktknﬂkktl*il-lkknkﬁlbtiiﬁlﬁﬂ!l*/
int

Tc)lsampler: : ProcessGetSamples( Tcl_Interp ® interp, int arge, char * argv(] )

89

int status = TCL_OK;
char * buffer;

int i;
SampleList::SampleBlock * bptr;

// Determine Number of Samples, Allow 128 Bytes For Each
/
if ( {buffer = (char *) malloc{ sTotalSamples *® 128 }) == NULL )}
status = TCL_ERROR;
Tcl_SetResult{ interp,
)

else

“Error allocating return array*®, TCL_STATIC

{
buffer(0] = 0;

for (
bptr = (SampleList::SampleBlock *) sSamplesList.FirstItem();
bptr 1= NULL;

bptr (Samplelist::SampleBlock *) sSamplesList. NextItem()
()
for { 3 = 0; { < bptr->sbsize; i++ )
(
sprintf(
buffer,
“ts { %d td %4 4 thd &g )",
buffer,

bptr->sbPtr{i).sIndexes(0),
bptr->sbPtr(i].sIndexes(1},
bptr->sbPtr(i).sIndexes (2],
bptr->sbptr{i)}.sIndexes{3],
bptr->sbPtr(i].sTag,
bptr->sbPtr{i}.svalue

) ;
} // for each sample block

Tcl_SetResult( interp, buffer, TCL_DYNAMIC );
}

return status;
} // Tclsampler::ProcessGetSamples

A Y Y

o NAME: TclSampler: : ProcessGetSampleRange () *
. HISTORY: *
L 17 Mar 94 re7@ornl.gov o

L e Y]

int
TclSampler: : ProcessGetSampleRange (

Tcl_Interp * interp,
int argc,
char * argv(])
}
{
int status = TCL_OK;
char buffer{ 64 };

sprintf( buffer, "%g tg*, ssampleRange.drMin, sSamplerange.drMax };
Tcl_SetResult( interp, buffer, TCL_VOLATILE );

return status;
} // TclSampler::ProcessGetSampleRange

R N I
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O NAME: TclSampler: : ProcesskunSet {} > char * argvi}
)

* HISTORY: L
0 17 Mar 94 re7@ornl.gov ° {
Q.ttltlt.tﬁ.ﬁﬂﬂt!lﬁﬂﬁﬁtt(litﬁtiitti.iﬁiﬁﬁ.'t.QQttttt"ﬂ.'t.'taﬁtt'iﬂ'ttt/ int 3t5tu87
int
Tclsampler: :ProceasRunset ( T¢l_Interp ? interp, int arge, char ® argvi) ) i€ t arge < 2 )
{ status = TCL_OK:
int atatus = TCL_OK;
Boolean check_flag, learn_flag: else if ( strempl argv{l], "ComputeColorvValue® ) == ¢
char buffer 32 J; status = ptr-»ProcessComputeColorvalue( interp, arge - 2, argv + 2 ):
if ( arge < 2) else If ( strcmp{ argvil}, “CreateBins* } == 0 )
{ status = ptr-xProcessCreateBins( interp, argc - 2, argv + 2 );
atatus = TCL_ERROR;
Tcl_SetResulr( elge if ( stremp( argv(l], *DrawSamples* ) == 0 }
interp, status = ptr->ProceasDrawSamples( interp, argc -~ 2, argv + 2 )
“Usage: obiect RunSet check-flag learn-flag*,
TCL_STATIC else if { stremp( argv(l], *DrawImage* ) == 0 )
) K] status = ptr-spProcessDrawimage( interp, arge - 2, argv + 2 )
else it ( stremp( argvil), *GetBins" ) == 0 )
else status = ptr->ProcessGetBins( interp, arge - 2, argv + 2 };
check flag = atol( argv(0] ): else if ( stromp( argv{l], "GetlmageAddr” } == 0 )
learn_flag = atoi( argvi{l} }; status = ptr-»ProcessGetimageAddr( interp, argc -~ 2, axrgv + 2 );

RungSet ! check _flag, learn_flag );
elge 1€ { stremp{ argv[l], “GetbLastSample™ } == 0§ )

aprintf( buffer, "%d $d”, sInCount, sCutCount ); status = ptr->ProcessGetlLastSample{ interp, arge - 2, argv + 2 )
Tel_SetResult{ interp, buffer, TCL_VOLATILE ):
] else if { stremp( argv{1l), *GetNormvalue” } == 0 )

status = ptr->ProcessGetNormValue( interp, argc - 2, argv + 2 };
return status;
} // Tclsampler::ProcessRunSet else if ( stremp( argv{l), "Getgamples" } == 0 )

status = ptr->ProcessGetSamples!{ interp, arge ~ 2, argv + 2 );

PR e T T else {f { strempt argv(l], “GetSampleRange“ ) == 0 )
: NaME: " TclSampler: :ProcessSetSamplesSize () . status = ptr->ProcessGetSampleRange! interp, argc - 2, argv + 2 );
WISTORY: >
* 17 Mar 94/ reldornl.gov * else if { stremp( argv{l}, “"RunSet* ) == 0
Qtﬂ!lﬂtl"ilittt"l‘hh*ﬂ'ltttﬁﬁtitti'li.nttttdﬂ'ﬁtﬁﬁit(ﬁ‘ﬁiit'i'ﬁtl‘ni'!/ status = ptr*>ProcessRunSet( intetp, &rgc - 2‘ argv + 2 ):
int
Tclsampler::ProcessSetSampleSize( Tel _Interp * interp, int arge, chaxr * argv]] ) else € { strempl argv(l], “SetSampleSize” ) == 0 )
{ status = ptr->ProceasSetSampleSize( interp, arge - 2, argv + 2 ).
int status = TCL_OK:
int size; elie 1f ( stromp( argvil}, "Delete” } == Q )
if (arge < 1) status = TCL_OK;
Tcl_DeleteCommand{ interp, ptr-»>taName );
status = TCL_ERROR; }
Tcl_SetResgult( interp, “Usage: Sampler SetSamplesize size", TCL_STATIC );
) else
{
else status = TCL_FERROR:
Tcl_AppendResult {
ajze = atol( argv{0] ); interp,
SetSampleSize{ size }; "Usage:\n",
Tcl _SetResult( interp, "”, TCL_STATIC ): *\t5ampler CreateBins x y z tin",
} *\tSampler DrawSamples canvas [ block-size J\n»
"\tSampler Drawimage canvasin®,
return status; “\tSampler GetNormValue\n",
} // Tclsampler::ProcessSetSampleSize "\tSampler GetSamples\n*,
“\tSampler GetSampleRangein",
“\tSamplet RunSet flag\n”,
/kiiiﬂk{ﬁlkﬁ*iitiitn!ktﬂﬁl‘hﬂ*kli'tlntil'ﬁﬁnakk*ﬂﬂ!ilk'&ﬁiiﬁi‘t.ﬁﬁﬁlkﬁli‘ '\tsampler SetSampleSize Slze\n“,
9 NAME: Tclsampler:: ProcessObjectCommand(} Q NULL
Q HISTORY: © )]
0 17 Mar 94 rel@ornl.gov * )
Qkiiit.ﬁkﬁaiﬂ!t.tﬁ.ﬁﬁlgaﬂii*'iiiiitﬂlhﬂﬂit'ﬁﬂktﬂﬂcttiﬁ‘iiitin.n)kﬁ*aatﬂﬂ/
int return astatus;
TclSampler: : ProcessObjectCommand ( } /7 TclSampler::ProcessobjectCommand
TclSampler * pre,
Tcl_Interp ® interp,

int argc, AR R L R R S N R P O Y Y |

80
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Q NAME: TclSampler: :Deleteobject () » Tcl_CreateCommand(
* HISTORY: 0 interp,
* 17 Mar 94 re7@ornl.gov hd argv(1},
ttth‘itﬁ.t..tti.t.ﬁ*!ﬁﬂtt't'ttt'tt!'.iﬂti*ﬂiiitiitititttitﬂ'.'ﬁt.iﬂ.tktﬁ/ (Tcl cmdproc t) ProCessobjectcomand‘
void (ClientData) new_item,
TclSampler::DeleteObject ( Tclsampler ® ptr } {Tcl_CmdbeleteProc *) DeleteObject
).

if ( ptr != NULL ) Yy 7/ else we have arguments

Tel_Unsetvar( return status;

ptr->tsinterp, } // Tclsampler::ProcessClassCommand

ptr->tsName,
TCL_GLOBAL_ONLY | TCL_LEAVE_ERR_MSG
Y

delete ptr;

} // Tclsampler::DeleteObject

AR AR AN AR R AR AR AN R AN RS AR N A R R AR A N R AR RS PR AR LA C AR NN R AR AR AR AN AR ARk

0 NAME : TclSampler: : ProcessClassCommand () *
= HISTORY: b
* 17 Mar %4 re7@ornl.gov e
.QQQﬂﬂ'ﬂﬁﬁﬁﬁ‘ﬁﬁtt..iii..it...ﬁlt.ﬁ..ﬁ.ﬂl'...'..AQ.Q".i!‘l'!t..‘.‘l.i..ﬁ‘/
int
TclSampler: : ProcessClassCommand(
Clientpata,
Tecl_Interp * interp,
int argce,
char * argvl(])
)
{
int status = TCL_OK:
Tclsampler * new_item;
int i;
char address_value{ 32 ];

// Check For Minimal Argumenta
/
if ( arge < 3 )

Tcl_SetResult(

interp,
vUsage: Sampler var-name file-name\n",
TCL_STATIC

Vi
status = TCL_ERROR;
}

// Process Arguments
/!
elgse if { (new_item = new TclSampler{ interp, argv(1}, argv(2] )) == NULL )
{

Tcl_SetResult( interp, *error allocating", TCL_STATIC );
status = TCL_ERROR;
}

else
(
// Store Address as Variable Value
7/

sprintf( address_value, "%0x“, new_item );
Tcl_SetVar(

interp,

argvil},

address_value,

TCL_GLOBAL_ONLY | TCL_LEAVE_ERR_MSG

)i

// Register ckject command
12
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APPENDIX F. SOURCE LISTINGS FOR COPROCESSES

F.1 PERMUTE_VIEW.CC

static char ¢ scca_id = "%Z% tM%  RI% %G%";
/it"ﬂﬁiﬂ'ﬂ'ﬁﬂ!tttﬁﬂ..i"i'ikﬁﬂﬂﬂﬂkkﬂhtﬁiﬂl*.tﬁiiii'iﬁiﬁi*ilklni.t..tiiii

L4 NAME: permute_view.cc C
. HISTORY: N
s 26 May 94 re7@ornl.gov G
0 PURPOSE: *
9 Randomly permute image for display sampling Q
ﬁltitittittfﬁtttttt!i'tﬁtnntniﬁ..ttt'iit‘ﬂtc.'htﬁaatnﬁ.lntnitt'ﬁﬁ'it&anﬂ/

#include <stdio.h>
#include <stdlib.h»>
#include <unistd.h>
#include <math.h>
#include <sys/time.h>

#ifndef __osf__
#include <sys/types.h>
#include <sys/filio.h>
#else

#include <sys/ioctl.h>
#endif

#include <time.hs>

#include <iostream.h>

#include <X11/bitmaps/xlogo32>
#include <X1l/cursorfont.h>
#include <Time.h>

#include <UnixPort.h>

#include "XwdFile.h”

#include *X_Window.h"

#define Max( A, B ) ((a) > (B) 7 (A) : (B))

JRERRRA R AR R R A AR AR AR kR hh kAN AR AR AR RN AR AR AA R RO R AR R AR AR A A bR b bbb ba R

5 ImagePoint 2
.Qﬁﬁt*tﬂ!ltlhthﬁ.ﬁn#ﬂit-l.tiﬁlltt.titttt'titltﬁt.ﬁtﬂﬁﬁﬁtkﬂﬁtnhtﬁlﬁﬁﬁti../

int pt_size_factor
)

register int i, x, y;

int pt_size;
if ( pts != NULL

sample.Clear();

pt_size_factor = Max( pt_size_factor, 1 );

pt_size = (int)sqrt{ (double)total_points / sample_size ) / pt_size_factor;

pt_size @ Max( pt_size, 1 );
for (1 = 0; i < sample_size; i++ )

for (y
(

0;
for =

= y < pt_size; y++ )

x 0: x < pt_size; x++ )
(
sample.PutPixel( pts{i}.x + x, pts[i).y + y. pts[i).pixel };
)

}

)
} // ReadSample

AR R R L e Ry

* NAME : main{) *
o NOTES: Q
& We store the image in memory, assuming we’'ll have A
o the swap space to do so, though performance will o
@ degrade. O
t'ﬁnﬁtl.‘Q'ﬁ.itt!i'ﬁ.ﬂkﬁ.ﬁﬂ'hﬁﬂﬁﬁ'.tt..!iitt.ﬁhﬁnﬂttl'ﬂ!.tt.i.‘i.t.Qaﬂl./

int
main{ int argc, char * argv(] )

atruct ImagePoint
int x;
int v
int pixel:
inline ImagePoint{ int xin = 0, int yin = 0, int pixelin @ 0 )
(

pixelin:

SRR AR AR RN R R AR R A AR R AR R AN AR AR AR R AR AR R R AN R E E SRR AR R R RN R R AR AR AR RRAR R RN AR

* NAME: Readsample () *
* PURPOSE: *
kﬁtiﬂi..ﬁﬁ!tii.iﬁttﬁ'i't‘iiiil‘!ﬁﬁ.iﬁ‘hk.’ﬁ"kkﬂﬁkkﬁﬁﬁkk.k.kh"lﬁt"ﬁﬁﬂl/
void
ReadSample (

register ImagePoint #» pts,

X _Image & sample,

int total_points,

int sample_size,

int X, ¥
X_TopWindow ¥win;

Display * digplay;

int screen;

XwdFile * xwd_file = NULL;
X_Image sample_image:;
int counter;

u_char * data_ptr;

int total_points;
int sample_size;
int pt_size_factor;
ImagePoint * points;

Bool finighed;

// Process Command Line
/7

if ( arge < 2 )
cerr << "Usage: permute_view xwd-file\n";
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// Open Display
/7

else if ( (display = XOpenbisplay( NULL )} == NULL )
cerr << *Error: could not open display\n*;

else
{
screen = DefaultScreen( display );
// Create Window
/7

xwin.Create{
display,
RootWindow( display, screen ),
100, 100,
400, 400

xwin.Definecursor( XCreateFontCursor( display, XC_iron_cross ) }:

xwin, SetWMProps (

argv[0), argv[0],

argv, arge,

XCreateBitmapFromData(
display,
xwin.GetWindow(),
xlogo32_bits,
xlogo32_width,
xlogo3d2_height
}

)i
// Select Input and Map

xwin,SelectInput{

ButtonPressMask | ButtonReleaseMask | ExposureMask | StructureNotifyMask

)i
xwin,.Map();
// Open Xwd File
2

if (
(xwd_file = new XwdFile( display, argv(i] )} == NULL (i
1 ¥wd_file->IsOpen()
)
cerr << “"Error: c¢ould not read xwd file ’'* << argv[1l] << “’'\n*“;
// Allocate Point Array
1/
elae if {
(points = new ImagePoint|{
total _points =
xwd_file->GetImage(} .GetWidth(} *® xwd_file->GetImage(}.GetHeight (}
1) == NULL

cerr << "Error: could not allocate point array\n";

else
{
ImagePoint * ptr;
ImagePoint temp;
// Read Source Image Values
1/
cout << “reading source image " << argvil] << * ...\n";
for (
y = 0, counter = 0, data_ptr = xwd_file->GetImage().GetData(};
y < xwd_file->GetImage().GetHeight{);
y++, data_ptr += xwd_file->GetImage().GetBytesPerLine()
)
{

for ( x = 0; x < xwd_file->GetImage().GetWidth(): x++ )
points! counter++ ) = ImagePoint( x, y. data ptr[x] }:

93

cout << *read completein”;

// Permute Source Values
//
cout << “permuting source image ...\n";
srand48{ time{ NULL )} };
for {
counter = total_points, ptr = points;
counter > 0;
counter--, ptr++

(

% = (int) (drand48() * counter);
temp = *ptr;

*ptr = *(ptr + x):

*{ptr + X) = temp;

)

cout << "permutation complete\n”;

// Create Sample Image
/7
sample_image.Create(
display,
xwd_file->GetImage () .GetWidth(},
xwd_file->GetImage () .GetHeight{},
xwd_file->GetImage{).GetBytesPerLine{)
};

if ( !t sample_image.IsCreated() )
cerr << "Error: could not create sample image\n";

else
{
// output TotalPoints

1/
sample_size = total_points / 10;
pt_size_factor = I:
cout. form( "TotalPoints/td\nSampleSize/%d\n", total_points, sample_size
cout << flush;

ReadSample (
points,
sample_image,
total_points,
sample_size,
pt_size_factor
bi

xwin.Resize(
xwd_file->GetImage{).GetWidth(),
xwd_file->GetImage().GetHeight()

};
XFlush{ display ):
// Event Loop
/
for { finished = False; !finished; }
fd_set read_fds;
FD_ZERO( &read_fds };
FD_SET( display->fd, &read_£fds );
FD_SET( 0, &read_fds );

switeh(
select( getdtablesize(), &read_fds, NULL, NULL, NULL )
}

4

case -1:
perror( “select(} error® };
break:




case 0:
break;

default:
if { FD_ISSET( display->fd, &read_fds ) )

XEvent event;
XNextEvent ( display, &event );
if
(event.type == Expose || event.type == ConfigureNotify ||
event.type == MapNotify) &&
event.xexpose.window == xwin.GetWindow()

)
sample_image.Put( xwin.GetWindow() );

else if (FD_ISSET( 0, &read_fds ) )
char line{ 80 };
char ® token;
int new_size;
if ( fgets( line, sizeof(line), stdin ) )

if { (token = strchr{ line, ’/’ )) != NULL }
*token++ g 0;

if ( sscanf( line, “ad", &new_size ) > 0 )
sample_size = new_size;

if ( sscanf( token, "%d", &new_size ) > 0 )
pt.size_factor = new_size;

if ( sample_size == 0 )
tinished = True;

else

{

Readsample (
points,
sample_image,
total points,

sample_size,
pt_size_factor
):

sample_image.Put ( xwin.GetWindow() );
)
}

}
} // switch
}y 7/ for
) // else sample image created
} 1/ else ¥wdfFile object and ImagePoints allocated
)} // else display opened

delete xwd_file;
} // main




F.2 PERMUTEVIEW.TCL

#1/uar/local/bin/wish -f

proc Writevalue ( fid { one 0 } ( two 0 ) } \
if { "$one* == *0* } \

set factor [set size 0]
elle\\

{

set size { $one get };
set factor [ $two get };
)

puta stdout “$sizes/$factor”;
puts $fid "$size/$factor”;
flush $f£id;

4 Writevalue

proc BulldWindow { fid total size )} \

label .1\
-text *$total Total Points";

scale .sample_size \
-activeforeground gray60 \
~command "set dummy" \
-from 1 \
-label *Sample size” \
-length 500 \
-orient hor \
~showvalue true \
-tickinterval 0 \
-to $total;

.sample_size set $size;

scale .pt_factor \
-~activeforeground gray60 \
-command *set dummy" \
~from 1 \
-to 10 \
-label *Pt Size Quotient* \
-length 200 \
-orient hor \
-ghowvalue true \
-tickinterval 1;

bucton .draw_button \
-activebackground gray60 \
~command "Writevalue $fid .sample_size .pt_factor” \
~text "Re-Draw";

button .quit_button \
-activebackground grayé60 \
-command "WriteValue $fid; exit* \
~-text “Quit";

95

pack .1 \
-side top;

pack .sample_size \
-side top \
-ipadx 20 \
-expand yes \
-£ill both;

pack .pt_factor \
-side top \
-ipadx 20;

pack .draw_button \
-gide top \
-padx 5 \
-£ill x;

pack .quit_button \
~-side top \
-padx 5 \
-£111 x;

wm deiconify .;

# Buildwindow

proc ReadSizes { fid } \

{

set total points 0;

set sample_size 0;

set count 0;

while { ($total_points == 0 || $sample_size == 0) && $count > -1 ) \
(

set count [gets $fid line};
set linelist [aplit $line “/"];

if ¢ “{lindex $1linelist 0}“ == “TotalPointa* } \
éet total points [lindex $linelist 1};:
el;eif { "[lindex $linelist 0]" == "sampleSize" } \
set sample_size {lindex $linelist 1);
) }
return (list S$total_points $sample_sizel:;

# ReadSizes

wm withdraw .
wm title . "Permute View";

if { $argc < 1 } \
{

puts stderr “"Usage: PermuteView xwd-file";
3} A




else \

(
set emd "|/usr2/src/XObjects/permute_view [lindex $argv 0]";

if ( (catch { set xpipe (open $cmd "r+*) 3] ) \
éuts stderr “Error spawning permute_view"
elie\\
set value_list [ReadSizes $xpipe]);
puts stdout ... $value_list";
set total _points {lindex $value_list 0];
set sample_size (lindex $value_list 1i};
if ( $total points == 0 || $sample_size == 0 ) \
éucs stderr "Error reading from permute_view":
el;e\\

Buildwindow $xpipe $total_points $sample_size:
)
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APPENDIX G.

- @(#) dp_class.tel 1.2 12/15/93

[ et Rl ittt ettt
#- NAME: dp_class.tel -
- HISTORY =
*- 15 Dec 93 re7@ornl.gov -
#- Migration to dp_object style -
4 14 Dec 93 re7@ornl.gov -
#- 8 Dec 93 re7@ornl.gov -
#- PURPOSE: e
#- Object-oriented style environment -
[ LT LT T R R ettt
* -~ Globals for the Class Manager

global _ClassMgr_.
set _ClassMgr_{debug) ©

e e
- NAME : class(} -
- PURPOSE: =
) S D SN Sy NP SRR NP S SRS Sy S SRS NS

proc class { class_name { super_class none )} attrs } \

dp_objectCreateClass $class_name $super_class Sattrs

# class

B e o o o e mm o e mm e m e m e mmm s
- NAME: dp_objectCreateClass() o
- PURPOSE: =
#- Defines the class by creating global array with parent -
- class name (isa) and attribute list (attributes) -

proc dp_objectCreateClass ( clasa_name { super_class none ) attrs ) \
{

global _ClassMgr_
global $class_name

1f ( $_ClassMgr_(debug) )} \

(
putg stdout \

"

}[dp,objectCreateCIass\] called with $class_name, $super_class, $attrs\
}

set result “"

if(( [info exists _ClassMgr_{classes,$class_name}} } \

puts stderr \
“Error: a class with name $class_name has already been declared"
A

elself { \
"$super_class" != "none" && \
t {info exists _ClassMgr_(classes,$super_class)] \
P A
{
puts stderr \
"Eryor: superclass $super_class has not been declared"

JIIAN
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SOURCE LISTINGS FOR OBJECT-ORIENTED TCL CONSTRUCTS

L} -- Bujld Class Array
set _ClassMgr_(classes,$class_name) $class_name

set ${class_name) (isa) $super_class
set ${class_name) (attributes) Sattrs

L] -- Build the Class Command For Object Declarations
proc $class_name { args } \
«

foreach item \$args \{ dp_objectCreateObject $class_name \$item \}

o

set result §class_name
)

return $result

# dp_objectCreatecClass

proc dp_objectCreateObject ( class_name object_name )} \

global _ClassMgr_
global $class_name
global $object_name

if ( $_ClassMgr_(debug) } \
(

puts stdout \
“\{dp_objectCreateobject\]) called with $class_name, $object _name"
}

set result "*

) -- Check For Class
if (1 linfo exists _ClassMgr_{(classes,$clasa_name)] } \

puts stderr “Error: class $class_name has not been defined
YA

else \

{
-- Set Isa
set S${object_name) (isa) $clasa_name

L] -- Build Class Hierarchy List
set class_list $claas_name
for \
( set parent [set ${class_name)(isa)]; global $parent } \
{ "$parent" != "none" } \
{ set parent (set ${parent)(isa)); global $parent } \

{
lappend class_list $§parent
)

* -- Set Object Attributes
for \
( set index [expr [(llength $class_list]-1] } \
( $index >= 0 } \
{ incr index -1 } \

set parent [lindex $class_list $index]




foreach item [set $(parent)(attributes)] \

if { (set len [llength $item}} > 1
{ set ${object_name) {[lindex sitem 0)) {lindex $item 1) ) \

elseif ( $len == 1}
{ set $(object | name)([lindex Sitem 0}) ** )

] -- Build Object Command
proc $object_name { op args )} \

dp_objectRunMethod $object_name \$op \$args
set result Sobject_name
)

return $result

)
# dp_objectCreatedbject

*
proc dp_objectExists { object_name } \

if { "[info proc $object_name]" == ** )} { return 0 } \
else { return 1

}
# dp_objectExists

*
proc dp_objectFree ( object_name } \
global $object_name

rename $object_name "*;
unset $object_name;

)
4 dp_objectFree

L

proc dp_objectSlotFree { object_name slot } \
global $object_name

catch ( unset ${object_name) ($slot) ):

# dp_objectSlotFree

proc dp_cbjectSlot { object_name slot } \
global $object_name
return ([set ${object_name}{$slot)];

# dp_objectsSlot

.«
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dp_objectslotSet () -

L]

proc dp_objectSlotsSet { object_name slot value } \
global $object_name

return [set ${object_name)($slot) $value];

# dp_objectSlotSet

proc dp_objectSlotAppend ( object_name slot value } \
global $object_name
return (lappend $(object_name) ($alot) $value];

)
# dp_objectslotAppend

L]
proc dp_objectSlots { object_name } \

global $object_name
return {array names $object_name]:;

# dp_objectSlots

*
proc dp_objectConfigure ( object_name args } \

global $object_name

set result *"
set argc {llength S$args}

if ( Sargc < 1 } \
éoreach atty [array names $object_name] \
{append result [list -Sattr () (set ${object_name)($attr}]]
A
elseif ( Sargc == 1 } \

(
set attr (string trimleft [lindex $args 0] \-]
if ( {catch { set value [set ${object_name)}(Sattr}] ) | != 0 } \

puts stderr "Error: slot $attr not defined for object $object_name"
A\

else \
;et result [list -$attr () $value]
&
else \
incr arge -1

for \
{ set aindex 0 } \




{ $aindex < $arge )} \
{ incr aindex )} \

{
get attr [string trimleft [lindex $args $aindex) \-}
incr aindex
set value {lindex $args $aindex]
set ${object_name) ($attr) $value
)
}
return $result

4 dp_objectConfigure

L]
proc dp_objectRunMethod { object_name op arg_list } \
(

global _ClassMgr_
global $object_name

1f ( §_ClassMgr_(debug) )} \
{
puts stdout \
*\ {dp_objectRunMethod\) called with $object_name, Sop, $arg_list*

set result **

[} -- Find Method

set proc_name *°*

for \
{ set parent ([set ${cbject_name)(isa)]l ) \
( “Sparent” f= “none* } \

( set parent [set §{parent)(isa)) )} \
global S$parent

if { "[info procs $parent.$op]” I= “* )} \
{

set proc_name $parent.$op
break

)
if ( “$proc_name" == "" } \

puts stderr "Error: method $op not defined for $object_name"
J

else \
{
if { $_ClassMgr_{debug) } \
{
puts stdout \
*\ (dp_objectRunMethod\] found method $op in class $parent”
)

set result \ s
{eval [concat $proc_name Sobject_name $arg_list]]
[ ] [$proc_name $object_name [concat $arg_listl)
}
return $result

% dp_objectRunMethod
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