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ABSTRACT 

T c n k  (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 
flexibility of the system leads to many variations or possibilities in its usage. We describe 
effective methods for taking advantage of Tcnk  to increase productivity and enhance the 
flexibility and adaptability of applications: writing simple Tclnk 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. 

vi 



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/MotifT" 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 modification. Run-time resource managers, such as the MotifTM UIL (user interface 
language) offer the advantage of separation of form and function and dynamic binding of 
interfaces, but they too require compilation. 

Often, the bottleneck in application development time is the edit-compile-link iteration 
necessary for even the most cosmetic of changes. This cost is particularly 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 DOSMlindows environment. In 
the X Window UNIX community, Tdflk 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 alternatives for constructing 
interfaces. In this report, experience developing working prototype systems with Tcl/Tk is 
described. Four aspects of TcUTk 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 Tcnk  and C++ is assumed. 
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2. TCVTK PRIMER 

The best introduction to TcVTk is found in Ousterhout's book m. The following excerpt is 
taken from page 1. 

Together they Fcl and Tk3 provide a programming system for developing and 
using graphical user interface (CUI) 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. Furthennore, 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 writing 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 Xlib, thereby allowing Tcl/Tk to be 
ported to any UNIX-based X Window environment. That is, Tk widgets are not MotifM 
widgets.' 

TcVTk 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 tclsh, which supports the basic language 
constructs (e.g., variable manipulation, iteration, control) but no GUI capabilities. The 
unextended TcVTk shell is wish (windowing interactive shell), which supports many 
commands for creating widget objects and controlling windows. A great many extensions to 
TcVTk have been developed and made available via the internet. 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 tclMotii package available from haibor.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 . t c l  news 
group. 

The underlying paradigm for the Tcl shell interpreter is the UNlX command line. In fact, 
each statement in the language is a command line with options and arguments specified in 
the familiar UNlX shell format (Le., options identified with a preceding dash). It is important for 
the developer to understand that even control statements such as i f  -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 UNlX 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. 

I % proc fact { n \ 
{ 
for { set x 1 1 { Sn > 1 I ( incr n -1 I \ 

return Sx; 
1 
% foreach n { 0 1 6 9 11 14 } \ 
{ puts stdout [format "%2d %d' Sn [fact Snll 1 

{ set x texpr Sx * Snl I; 

0 1  
1 1  
6 720 
9 362880 

11 39916800 
14 1278945280 

I 

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 MotifM, 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. 
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% wm withdraw . 
% button .one -text 'Green" \ 

% button .two -text "Blue" \ 

% pack .one . t w o  -side left 
% wm deiconify . 

-command { exec xterm -bg DarkGreen -fg white & } 

-cornand { exec xterm -bg MidnightBlue -fg white & } 

I 

Figure 2-2 Simple TcVTk Script For Two Buttons 

% .one configure \ 
-background DarkGreen -activebackground gray75 \ 
-foreground yellow -activeforeground #005f00 \ 
-font 9xl5bold 

% . two configure -background MidnightBlue -activebackground gray75 

Figure 2-3 Additional TcVTk Commands to Modify Button Appearance 

int 
TclMath: : ProcessRandomCommand ( 

ClientData data, 
Tcl-Interp * . interp, 
int argc, 
char * argvll 
) 

( 
char buffer[ 64 1 ;  

if ( ! JclRandInitFlag ) 
( 
srand48( time( NULL ) ;  
-tclRandInitFlag = 1; 
1 

sprintf( buffer, '%lg', drand480 ) :  
Tcl-SetResult( interp, buffer, TCL-VOLATILE ) ;  
return TCL-OK; 
1 / /  TclMath: : ProcessRandomCommand 

void 
TclMath::RegisterComnds( TclJnterp interp ) 

Tcl-Createcommand( 
interp, 
'random', 
(Tcl-CmdProc * )  ProcessRandomComand, 
NULL, 
NULL 
) ;  ... 

1 / /  Tc1Math::RegisterCommands 

igure 2-4 Example Tcl Functional Extension 
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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-AppInit( Tcl-Interp * interp ) 

int status = TCL-OK; 
Tk-Window main-window = Tk-Mainwindow( interp 1 ;  

/ /  Register Local Ctt Classes and Packages 
TkThing::RegisterCommand( main-window, interp ) ;  
TclMath::RegisterCommands( interp ) ;  

/ /  Initialize Other Packages 
if ( 

Tcl-Init( interp ) == TCL-ERROR I1 
Tk-Init( interp ) == TCL-ERROR 

status = TCL-ERROR; 

else 
tcl-RcFileName = '-/.wishrc*; 

return status; 
1 

Figure 2-5 User-Defined Tcl-AppInit ( ) 

Developers hook into TcVTk 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 Tcl-AppInit ( 1. Note the standard 
initialization of the Tcl and Tk libraries via Tcl-Init ( ) and Tk-Init ( 1 ,  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 Tcl-Createcommand ( 1 ). Similarly, when the object is deleted, its 
command must be unregistered (via Tcl-Deletecommand ( 1 ). 

~ 

* 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 \ 
-fill red \ 
-outline white \ 
-width 2; 

% .can bind myrect <Bl-Motion> \ 
{ .can coords myrect %x %y [expr %x+100A [expr %y+lOOl 1 

Figure 2-6 Canvas Item Creation and Manipulation 

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

0 

0 

0 

0 

0 

0 

0 

0 

0 

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, 
translate. 
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Items processing text must supply text handling functions as well. 

2.4 INTERPROCESS COMMUNICATION 

There are two communication mechanisms available within TcVTk. 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 TcVTk 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 

TcVTk 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 MotifTM 
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 

I Builder Tools I Motif'"UIL I TcVTk 

Extensibilty low very low very high 

change 
Time to complete high moderate low 

~~ ~ 

Effort in low high very high 
constructing initial 
interface 

Table 2-1 Interface Development Comparison 

the initial interface. Refer to Table 2-1. 
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SUMMARY 

TcVTk 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 UNlX command line paradigm. Tk 
provides commands for MotifTM style widgets implemented using Xlib. Tcnk'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 Tclnk: the 
scripting language, widget extensions, interfaces to 36L code, and writing coprocesses. 

8 



3. PROGRAMMING IN THE SCRIPTING LANGUAGE 

Tcl is to GUI 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: 

forces run-time debugging, 
lacks debugging support tools, 

provides minimal support for programming structure, 
strains modular cohesion and coupling, 

magnifies performance issues due to command interpretation. 

Procedures, iteration, control, lists, arrays, and scalar variables are the only Tcl language 
constructs. Anay 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: 

build functionality in C/C++, 
use only the scripting language, 

use a combination of scripting language and C/C++. 

Three factors contribute to this decision: 

complexity, 
performance criticality, 
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 flexibility and quick turnaround 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. 
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Re1 at ive 
Vol at i 1 i ti 

Relative Criticality and/or Complexity 

igure 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] 

abstraction, 
information hiding, 
modularity, 
localization, 
uniformity, 
completeness, 
conf i rmability . 

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 

modulariiy 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 

uniformity 

Implement all method functions within package 
framework 

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 Tcmk 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: 
object attribute: 

BarWindow(count1 
BarWindow(barwin0,FileNme) 

I 

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. TcUk source for the application is listed 
in Appendix A. We examine Barwindow. t c  1 below. 

SDecif ication 

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 

Procedurdmethod 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 returned 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. 

ImDortina the Packaae 
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# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# -  PACKAGE : 
# -  Barwindow - 
# -  EXPORTED PROCEDURES: 
# -  Barwindow-Create - 
# -  Barwindow-LoadFile 
# -  Barwindow-LoadCommandResult 
# -  USAGE : 
# -  Barwindow-LoadFile [Barwindow-Create] filename 
# -  
# -  Barwindow-LoadCommandResult - 
# -  [Barwindow-Create] fdb-client-object - 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

- 

- 

# -  Class Resource Values - 
#-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
option add *Barwindow*background gray75; 
option add *BarWindow*foreground navy; 
option add *BarWindow*barBackground gray75; 
option add *BarWindow*plotBackground gray90; 
option add *BarWindow*colors \ 

option add *BarWindow*plotBackground gray90; 
{ #ef0000 #00bf00 #dfdfOO #0000ff #OOafdf orange #dfOOff } ;  

global Barwindow; 

#--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# -  Class Attributes - 
#-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
set BarWindow(count1 0; 

#-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# -  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 - 
I------------------------------------------------------------------------ 

:igure 3-3 Tcl/Tk Package Specification 

Driving the application is a module which builds the application menu bar and main 
window (~db. 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 

I 
option add *BarWindow*library $Fdb-library; 
option add *SpreadWindow*library $Fdb-library; 
option add *TextWindow*library $Fa-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 ( 1  \ 
{ 
global Barwindow; 

# -- Set Name of This Object 
# 
set this barwinSBarWindow(count); 

# -- Name of This Window 
# 
set name .bwtop$BarWindow(count); 
set BarWindow($this,TopWindow) $name; 

# -- Build Toplevel 
# 
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 
I 
Barwindow-CreateMenuBar $name $this; 
set chart-name [Barwindow-CreateGraph Sthis]; 
set BarWindow($this,Chart) $chart-name; 

# 
# 
pack $name.menubar -side top -fill x; 
pack $chart-name -side top -expand yes -fill both; 

# -- Increment Window Count 
# 
incr BarWindow(count); 

return Sthis; 
f 
I Barwindow-Create 

-- 

-- 

-- 

-- 

-- Pack Frames -- 

-- 

:igure 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 Tclnk 
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, implemented in C/C++, for 
declaration, definition, export, and import of class packages. 

14 



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. 
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4. EXTENDING THE WIDGET SET 

Extendibility is arguably TcUk'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 modifications affecting multiple widgets. 

4.1 ADDING WIDGETS 

Adding widgets is a refreshingly simple task in Tcmk. Requirements for widget 
implementations are identified in Section 2.3. For each widget type, there exists a structure or 
class specifying the valuedattributes 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 * t kInterp ; 

unsigned short tkFlags; 
int tkWidth; 
int t kHe ight ; 

int 
Tk-3 DBorder 
Tk-3DBorder 
int 

tkBorderWidth; 
tkBgBorder; 
tkFgBorder ; 
tkRelief; 

I 

Figure 4-1 Object Attributes for the TkThing Class 

class declaratiorVspecification and implementationhody, 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 ( 1 function, one of three relief values is specified: raised, sunken, or 
flat. Most of the Tk widgets are three-dimensional and have relief as a configuration option. 
Use of these features is illustrated in TkThing : :Display ( 1 , 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-Conf igurewidget ( 1 function, which is passed an array of 
Tk-Conf igSpec 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 e++. Observe the declaration 

class TkThing 

protected: 
t 

static Tk-Configspec -tkConfigspecs[l; 

Tk-Conf igSpec TkThing::-tkConfigSpecs[l = 
{ 
{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, 01, 
{TK-CONFIG-SYNONYM, '-bg', 'background', (char * )  NULL, 
(char * )  NULL, 0, O ) ,  
{TK-CONFIG-INT, '-borderwidth', 'borderwidth', 'Borderwidth', 
' 2 ' ,  Tk-Offset(TkThing, tkBorderWidth), O ) ,  
{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, tkFgBordet), TK-CONFIG-MONO-ONLY), 
{TK-CONFIG-INT, '-height', 'height', Height', 
' 6 4 ' ,  Tk-Offset(TkThing, tkHeight), 0), 
{TK-CONFIG-RELIEF, *-relief', 'relief', 'Relief', 
*raiseda, Tk-Offset(TkThing, tkRelief), O), 
tTK-CONFIG-INT, *-width', 'width', 'Width', 
'64', Tk-Offset(TkThing, tkwidth), 0), 
ITK-CONFIG-END, (char * )  NULL, (char * )  NULL, (char * )  NULL, 
(char * )  NULL, 0, 0)  

1; 

igure 4-2 Widget Configuration C++ Code 

and definition of TkThing : : -tkConf igSpecs shown in Figure 4-2. 

A Tk-Conf igSpec record describes the characteristics of the configuration option: 

the option data type 

option database name 
option database class name 
a default string value 

switch name (beginning with a dash and used in scripts) 
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the offset within the widget data structure of the corresponding attribute 
flag indicating the type of option 
optional function for storing and retrieving values for custom option types. 

Offsets are computed using the Tk-Of fset macro, and flag macros are defined for most of 
the data types one can use (e.g., TK-CONFIGBORDER 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 commands3 Configuration is also performed when the object 
is created. Figure 4-3 lists the TkThing : : Configure ( 1 method, which is modeled after 

int 
TkThing::Configure( int argc, char * argv[l, int flags 1 
{ 
int result; 

result = Tk-Configurewidget( 
tkInterp, 
tkwin, 
-tkConfigSpecs, 
argc, 
a r m ,  
(char * )  this, 
flags 
1 ;  

if ( result == TCL-OK ) 
{ 
Tk-SetBackgroundFromEorder( tkwin, tkBgBorder 1 ;  

Tk-GeometryRequest( tkwin, tkWidth, tkHeight ) ;  
Tk-SetInternalBorder( tkWin, tkBorderWidth 1; 

if ( ! (  tkFlags & Redrawpending 1 ) 
I 
Tk-DoWhenIdle( (Tk-IdleProc * )  HandleDisplay, (ClientData) this ) ;  
tkFlags I=  Redrawpending; 

return result; 
1 I /  TkThing::Configure 

:igure 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. 

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 I t  
( event.type == Expose && 

1 
event.xexpose.count == 0 

{ 
tkWidth = Tk-Width( tkwin I ;  
tkHeight = Tk-Height( tkwin 1 ;  

if ( ! (  tkFlags & Redrawpending ) 1 
( 
Tk-DoWhenIdle( HandleDisplay, (ClientData) this 1; 
tkFlags I =  Redrawpending; 
1 

1 

( 
Tcl_DeleteCommand( tkInterp, Tk-PathName( tkWin ) 1 ;  
tkwin = NULL; 

if ( tkFlags & Redrawpending ) 

else if ( event.type == DestroyNotify ) 

Tk-CancelIdleCall( HandleDisplay, (ClientData) this ) ;  

Tk-EventuallyFree( (ClientData) this, (Tk-FreeProc * )  HandleDestroy ) ;  
1 

) / /  TkThing::HandleEvent 

Ygure 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 Conf igurmot ify, but 
all widgets should process Expose and DestroyNotify. Thing widgets are not interactive, 
but the class method TkThing: :HandleEvent ( I ,  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 ( 1 requests that a function (or C++ static method) be invoked when little 
other processing is ongoing. The Redrawpending mask bit is cleared when the widget is 
drawn in TkThing : : Display ( 1. 

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 ( 1 , , 

which merely invokes Display ( 1 for the object, is necessary so that a function address may 
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class TkThing 
{ 

staric void 
. . .  

HandleDisplay( TkThing & thing ! 

tk:hing.Display(); 
1 ;  ... 

void 
TkThing::DisplayO 
I 

offset = tkBorderWidth << 1; int 
GC gc ; 

tkFlags &= -Redrawpending; 

if ( tkWin !=  NULL && Tk-IsMapped( tkWin ) ) 
I 
gc = DefaultGC( 

Tk-Display ( tkWin ) , 
Defaultscreen( Tk-Display(tkWin) ) 
1;  

Tk_Fil13DRectangle( 
Tkpisplay( tkwin 1 ,  
Tk-WindowId( tkWin ) ,  
tkBgBorder, 
0, 0, 
Tk-Width( tkwin ) ,  Tk-Height( tkwin ) ,  
tkBorderWidth, 
tkRelief 
1; 

Tk-Display ( tkwin ) , 
gc I 
5, 
LineSolid, 
CapRound , 
Jo inRound 
1; 

XSetLineAttributes( 

XSetForeground( 
Tk-Display( tkwin ) ,  
gc # 

(Tk_3DBorderColor( tkFgBorder ))->pixel 
) ;  

XDrawLine ( 
Tk-Display! tkwin 1, 
Tk-WindowId( tkWin ) ,  
gc n 
offset, 
offset, 
tkWidth - offset, 
tkHeight - offset 
) i  

I / /  if 
1 / /  TkThing::Display 

'igure 4-5 Widget Display Code 

be passed to Tk-DoWhenIdle ( 1. 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 4 

by TclRk 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, 
TkThing: : 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 ( 1, 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 
one additional argument -- request the value of an option 
two or more additional arguments -- set the values of one or more options 

Tk-Conf igureInf o ( ) 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 i m p ~ ~ ~ ~ n t a t i O n  for which is the class method TkThing: :ProcessFacto~-~Command ( ) , 
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 allocated 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. 
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int 
TkThing::ProcessCommand( int argc, char argv[l ) 
1. 
int result = TCL-OK; 

if ( argc < 2 ) 
1. 
Tcl-AppendResult( tkInterp, 'Usage: ., argv[O], ' option ?arg 
result = TCL-ERROR; 
1 

( 
if ( argc == 2 ) 

else if ( strcmp( arp[ll, 'configure' 1 == 0 1 

{ 
result = Tk-ConfigureInfo( 
tkInterp, 
tkwin, 
- tkconfigspecs, 
(char * )  this, 

NULL, 
0 

else if ( argc == 3 ) 
1. 
result = Tk-ConfigureInfo( 
t kInt erp, 
tkwin, 
- tkConfigSpecs, 
(char * )  this, 
argvl21 I 
0 
) ;  
I 

else 

1 
result = Configure( argc - 2, argv + 2 ,  TK-CONFIG-ARGV-ONLY 

return result; 
} / /  TkThing::ProcessCommand 

... ? * ,  NULL 1 ;  

1 ;  

Figure 4-6 Widget Object Command Handler 

4.2 ADDING CANVAS ITEMS 

Unfortunately, the ease of adding widgets to Tcirrk 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-Conf igSpec object describing configuration options, and a Tk-ItemType object, 
necessary for canvas item implementations. It gives the canvas widget information necessary 
for processing the item type, including: 
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int 
TtI'hing::ProcessFacto~Co~and( 

Tk-Window main-win. 
Tcl-Interp interp. 
int argc. 
char argv I 1  
) 

( 
int 
Tk-Window 
TkThing 

result r TCL-OK; 
new-win ; 
new-thing; 

/ /  Check For Minimal Arguments 
/ /  

if ( argc < 2 ) 
( 
Tcl-SetResult( interp, 'Usage: thing pathname ?options?". TCL-VOLATILE ) ;  
result = TCL-ERROR; 
1 

/ I  Create New Tk Window 
I /  

else if ( 
(new-win = TkCreateWindowPromPath( interp, main-win, argv[ll. NULL ) )  == 
NULL 
1 

( 
Tcl-SetResult( interp, .Error creating window'. TCL-VOLATILE ) ;  
result = TCL-ERROR; 
) 

/ /  Create New Object 
I /  . .  

else if ( 
(new-thing = new TkThing( new-win. interp. argc - 2 ,  argv + 2 ) )  == NULL 
1 

( 
Tcl-SetResult( interp, .Error allocating data structure-, TCL-VOL?LTILE ) ;  
result = TCL-ERROR; 
I 

I /  Check For Configure Error 

else ( new-thing->tkPlags k Configerror 1 
( 
T)iDestroyWindow( new-win ) : 
delete new-thing; 
result = TCL-ERROR: 
1 

else 
( 
Tk-SetClass( new-win. 'Thing' 1: 

TkCreateEventHandlert 
new-win, 
ExposureMask I StructureNotifyMask. 
(TkEventProc * )  HandleEvents, 
(ClientData) new-thing 
) ;  

interp, 
TliPathName ( new-win ) , 
(Tcl-aidProc * )  Processwidgetcommand, 
(ClientData) new-thins, 
NULL 
I :  

Tcl-CreateConmand( 

Tcl-SetReault( interp, TkPathName( new-win ) ,  EL-VOLATILE ) ;  
1 / /  else everything allocated 

/ /  TkThing::ProcessFactoryComand 
return result; 

:igure 4-7 Widget Factory Command Handler 

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 TkBar1tem::-biConfigSpecs[] = 
{ 

( TK-CONFIG-BORDER, *-fill', (char * )  NULL, (char * )  NULL, 

( TK-CONFIG-CUSTOM, '-tags', (char * )  NULL, (char + )  NULL, 

( TK-CONFIG-PIXELS, '-width', (char * )  NULL, (char * )  NULL, 

( TK-CONFIG-RELIEF, '-relief*, NULL, NULL, 

( TK-CONFIG-END, (char * )  NULL, (char * )  NULL, (char * )  NULL, 

I 
'gray50', Tk-Offset(TkBarItem, biFillBorder), TK-CONFIG-NULL-OK 1 ,  

(char * )  NULL, 0, TK-CONFIG-NULL-OK, &tkCanvasTagsOption ) ,  

.l*, Tk-Offset(TkBarItem, biwidth), TK-CONFIG-DONT-SET-DEFAULT 1 ,  

'raised', Tk-Offset(TkBarItem, biRelief), TK-CONFIG-DONT-SET-DEFAULT I ,  

(char * )  NULL, 0, 0 1 
1;  

Tk-I t emType TkBar1tem::-biItemType = 
I 
'bar', 
sizeof(TkBarItem1, 
TkBarItem::Create, 
TkBar1tem::-biConfigSpecs, 
TkBarItem::Configure, 
RectOvalCoords, 
TkBarItem::Delete, 
TkBarItem::Draw, 
0, 
RectToPoint, 
RectToArea, 
TkBarItem::GenPostScript, 
ScaleRectOval, 
TranslateRectOval, 
(Tk-ItemIndexProc * )  NULL, 
(Tk-ItemCursorProc * )  NULL, 
(Tk-ItemSelectionProc * )  NULL, 
(Tk-ItemInsertProc * I  NULL, 
(Tk-ItemDCharsProc '1 NULL, 
(Tk-ItemType * I  NULL 

/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/ *  
/+  
/ *  
/ *  
/ *  

name * /  
itemsize * /  
createProc * /  
configspecs * /  
configureProc * /  
coordProc * /  
deleteProc * /  
displayProc * /  
alwaysRedraw * /  
pointProc * /  
areaProc * /  
postscriptProc * /  
scaleProc * /  
translateproc * /  
indexProc t /  
icursorProc +/  
selectionproc * /  
insertproc * /  
dTextProc * /  
nextPtr * /  

1; 

Figure 4-8 Canvas Item 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 ( 1 , 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 ( 1 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-Conf igureWidget ( 1, the class method 
TkBarItem: :Configure ( 1 calls ComputeRectOvalBox ( 1 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 * canvasqtr, 
Tk-Item itemqtr, 
int argc, 
char * argv[ I 
) 

i 
register TkBarItem * bargtr = (TkBarItem * )  itemqtr; 
int status = TCL-OK; 

/ /  Check Argument List 
/ /  

if ( argc < 4 ) 
I 
Tcl-AppendResult( 

canvasptr ->int erp, 
'wrong # args: should be \", 
Tk-PathName( canvasqtr->thin ) ,  
'\. create ', 
it e m q  t r - L- type P t r - >name, 

x l  yl x2 y2 ?options?', 
NULL 
) ;  

status = TCL-ERROR; 
I 

else 
( 
barqtr->biWidth = 1; 
barqtr->biFillBorder = NULL; 
barqtr->biRelief = TK-RELIEF-RAISED; 

/ /  Process Args 
/ /  

if ( 
(TkGetCanvasCoord( canvasqtr, argv[O], &barqtr->biBbox[Ol ) ! =  TCL-OK) I I 
(TkGetCanvasCoord( canvasqtr, argv[l], &barqtr->biBbox[l] ) !=  TCL-OK) I I  
(TkGetCanvasCoord( canvasqtr, argv[2], &barqtr->biBbox[2] ) !=  TCL-OK) I 1  
(TkGetCanvasCoord( canvasqtr, argv[3], &barqtr->biBbox[31 ) !=  TCL-OK) I I  
(Configure( canvasqtr, itemqtr, argc - 4, argv + 4, 0 ) ! =  TCL-OK) 

1 
( 
Delete( canvasqtr, itemqtr ) ;  
status = TCL-ERROR; 
1 

1 
return status: 
) / /  TkBar1tern::Create 

'igure 4-9 Canvas Item 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 s t a t i c ,  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 
s t a t i c  tags and used the routines from tkRectOval .c. RectOvalCoords ( 1 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 * 
Tk-Item * 
int 
char + 

int 
1 

canvasqtr, 
it ernqt r , 
a r w ,  
a r w [  I I 

flags 

1. 
register TkBarItem * barqtr = (TkBarItem * )  itemqtr; 
int status; 

status = Tk-Configurewidget( 
canvass tr - >int erp , 
canvasqtr->tkwin, 
-biConfigSpecs, 

(char * )  bargtr, 
flags 
1 ;  

argc, 
argv, 

if ( s t a t u s  == TCL-OX ) 
ComputeRectOvalBbox( canvasqtr, (char * )  barqtr ) ;  

return status; 
} / /  TkBar1tem::Configure 

:igure 4-10 Canvas Item 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 ( 1. 

4.2.5 Drawing the Item 

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 ( 1 is listed in Figure 4-1 1. 
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 
tkRectOva1. c. RectToPoint ( ) computes the distance from the item’s extent to a point, 
and RectToArea ( 1 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 ( 1 ,  listed in Figure 4-12, demonstrates the 
PostScript generation for a canvas item. Again, Tk provides support routines. TkCanvPsY ( 1 
projects the canvas coordinate into the vertical dimension of the PostScript page, and 
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void 
TkBarItem::Draw( 

Tk-Canvas * canvasqtr, 
Tk-Item itemqtr, 
Drawable drawable 
1 

t 
register TkBarItem * barqtr = (TkBarItem * )  iterrqtr; 

int 
int 
int 

l int 

xl = ScREEN-X( canvasqtr, barqtr->biBbox[Ol ) ;  
yl = SCREEN-Y( canvasqtr, barqtr->biBbox[ll 1 ;  
x2 = SCREEN-X( canvasqtr, barqtr->biBbox[2] ) ;  
y2 = SCREEN-Y[ canvasqtr, barqtr->biBbox[31 1 ;  

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

if ( x2 <= xl ) 
x2 = xl + 1; 

if ( y2 <= yl ) 
y2 = yl + 1; 

Tk_Fill3DRectangle( 
canvasqtr->display, 
drawable, 
barqtr->biFillBorder, 
XI, Yl, 
x2 - xl - 1, y2 - yl - 1, 
barqtr->biWidth, 
barqtr->biRelief 
) ;  

} / /  TkBar1tem::Draw 

1 
Figure 4-11 Drawing the Canvas item 

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 tkRectOva1. 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-3DBordsr 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 TcVTk. The 
discussions above identified the need to export needed functions. Adhering to the software 
engineering principle of information hiding, many data structures have external or exported 
versions which are merely opaque pointers. Examples include: 
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int 
TkBarItem::GenPostScript! 

Tk-Canvas canvasqtr, 
Tk-Item itemgtr, 
TkPOstscriptInfo * ps-infoqtr 

I 

register Tkearltem * bargtr = (TkBarItem * )  itemgtr: I ' int status E TCL-OK: 

char 
char 

double 
double 
double 
double 

XColor * 
XColor 
XColor I 

path-cmdl 5 0 0  I; 
string[ 100 1: 
yl = TkcanvPsY( ps-infogtr. barqtr->biBboxLlI 1 ;  
y2 = TkCanvPsY! ps-info-ptr, bargtr-~biBboxl31 1 :  
deltax = barqtr-~biBbox[2] - bargtr->biBbox[OI: 
deltay I y2 - yl: 
bg = TL3DBorderColor( barqtr-zbiFillBorder ) ;  
light = T)i3DBoraerLightColor( bargtr-zbiFill8order ! :  
dark = Tk-3DBorderDarkColor! bargtr-zbiFill8order , : 

/ /  Check colors 
/ I  

if bg == Nuu I I light == NULL I I dark == NULL ) 

else 
( 

Status I TCL-ERROR; 

I /  Draw Filled Rectangle 
/ I  

sprintf ( 
path-cmd, 
newpath\n' 
'Ig Ig moveto *g 0 rlineto 0 \g rlineto *g neg 0 rlineto closepath\n'. 
bargtr->biBboxl0]. yl, 
deltax. 
del tay , 
deltax 
I: 

TclJppendResult ( canvasqtr->interpa path-cmd. NULL : 
TkCanvPsColor( canvas_ptr. ps-infostr. bs 1 :  
T c l m n d R e s u l t l  canvasqtr->interp. -fill\n., W L L  ) :  I 

I 1  Draw Bottom shade Lines 
I /  

sDrintf < 
- path-cmd, 

*tg tg moveto *g 0 rlineto 0 \g rlineto Id setlinewidthh', 
bargtr->biBbox[Ol, y2. 
deltax, 
-del fay, 
barqtr->biWidth 
1 :  

TclJppendResult( canvasqtr->interp. path-&, NULL ) ;  
TkCanvPscolor l 

canvasgtr , 
ps-inf oqtr, 
bargtr->bilelief == TK-RELIEF-RAISED ? dark : 
barqtr->biRelief == TK-RELIEF-FUT ? bg : light 
) ;  

TclJppndResult( canvasqtr->interp, 'stroke\n', NULL 1 :  

I /  Draw Top Shade Lines 
/ /  

srxintf I 
path-and. 
.\g Ig moveto 0 tg 
barqrr->biBbox[Ol, 
-del tay , 
deltax, 
barqtr->biWidth 
1 :  

rlineto tg 0 rlineto Id setlinewidth\n', 
Y2. 

Tcl-AppendResult( canvasqtr-Dinterp, path-cmd, NULL ) :  
TkCanvPsColor ( 

canvas Dtr. - -  
ps-infoqtr. 
barqtr->biRelief == TK-RELIEF-RAIsED ? light : 
barqtr->biRelief == TK-RELIEF-PUT ? bg : dark 
) :  

Tcl-AFpendResult( canvasqtr-Dinterp. 'stroke\n', NULL ) :  
1 

return status: 
) / /  TkBar1tem::GenPostScript 

Figure 4-1 2 Canvas Item PostScript Generation 

private TkWindow and public Tk-FakeWin 
private Border and public Tk-3DBorder 
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Display 
int 
XColor * 
XColor * 
Xcolor 
P i m a p  
GC 
GC 
GC 
Tcl-HashEntry * 
1; 

display; 
refcount: 
bgColorPtr; 
1ightcolorPtr; 
darkColorPtr; 
shadow; 
lightGC; 
dar M C  ; 
bgGC; 
hashPtr; 

Xcolor * 
Tk_3DBorderLightColor( Tk-3DBorder border ) 

return ( (Border )border) ->lightColorPtr; 
1 / /  Tk-3DBorderLightColor 

/* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * t * * * * *  

NAME: Tk-3DBorderDarkColorO 

XColor 
Tk_3DBorderDarkColor( Tk-3DBorder border ) 
{ 
return ((Border *)border)->darkColorPtr; 
1 / /  Tk-3DBorderDarkColor 

* * 
* * * * * * * t * * * * * * * + * t * t * * * t * * * * * * t t * * * t t * * + * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * /  

HISTORY : 

'igure 4-13 Retrieval of Shade Colors From a Tk-3DBorder 

B o r d e r  objects store XColor values for background, light shade, and dark shade colors. 
However, only the opaque pointer type T k - 3 D B o r d e r  is exported. A function is provided to 
retneve the background color from a border, T k - 3 D B o r d e r C o l o r  ( 1, but no facilities are 
provided for retrieving the shade colors. Figure 4-1 3 lists the trivial code to support retrieval 
of the shade colors. The B o r d e r  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: 

buttons, 
canvases, 
menus, and 
menubuttons. 

Unfortunately, this requires modification of several Tk source files: 
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tkBitmap.c, 
tkButton.c, 
tkCanvBmap . c, 
tkMenu.c, and 
tld4enubutton.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 ',,I prefix for X Window dump files. Examples of such 
references follow: 

@/usr/include/Xll/bitmaps/xlogo32 
%/usr/openwin/include/pixmaps/folder.xpm 
"/usr/local/xwd/picture.xwd 

Two basic modifications were necessary to existing i k  code: changes within 
tkBitmap. c to enhance bitmap processing, and changes to the widget source for rendering 
"bitmaps." Within t kBi tmap . c, the unexported TkBi tmap structure definition was modified 
to include a depth field, a Tk-DepthOfBitmap ( 1 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 ( 1. Each such call 
had to be modified with a call to Tk-DepthOfBitmap ( 1 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 ( 1. This is illustrated in Figure 4-14, which lists a code snippet from the 
DisplayButton ( 1  function in tkButt0n.c. 

30 



static void 
DisplayBUtton(c1ientData) 

ClientData; f *  Information about widget. * /  
{ 

if ( depth z 1 ) 
{ 
XCopyArea( 

butPtr->display, butPtr->bitmap, 
pixmap, gc, 
0, 0, width, height, 
x, Y 
) :  

1 
else 

{ 
XCopyPlane( 

butPtr->display, butPtr->bitmap, 
pixmap, gc,  
0, 0, width, height, 
x,  Y< 1 
1;  

1 

:igure 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, permitting 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 intedace and techniques for data exchange. The first, TclFdbClient, 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 [l]. 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 TcVTk 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 tfcName 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 ( 1 calls Tcl-CreateCommand ( 1 to register the factory command name, 
FdbClient, and the factory method, ProcessClassCommand ( 1. 

Figure 5-2 lists TclFdbClient : : ProcessClassCommand ( 1. 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 ( 1 is invoked 
to register a command with the same name as the object itself. The callback for all object 
commands is ProcessObjectCommand ( 1, and the object command deletion handler is 
Deleteobject (1 .  

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

protected: 

Tcl-Interp 
char 

( 

pub1 ic : 

virtual 

protected: 

int 

int 

int 

public: 

static void 

static int 

static int 

static inline 
void 

public FdbClient 

tfcInterp; 
tfcName: 

TclFdbClient( 
Tcl-Interp * ,  
char * 
char * 
char * 
1 ;  

-TclPdbClient ( 1  ; 

/ /  Tcl variable name 

ProcesSGetStatus( 
Tcl-Interp *, 
int argc , 
char * argvll 
) ;  

var-name. 
auth-id. 
auth-key 

ProcessReadNextLine( 
Tcl-Interp *, 
int argc , 
char a w [ l  
1 ;  

processsendcornand( 
Tcl-Interp *,  
int argc , 
char * arm[] 
) ;  

Deleteobject ( TclPdbClient I ; 

ProcessObjectCommand( 
TclFdbClient * dsqtr. 
Tcl-Interp interp, 
int argc , 
char argv l I 
) ;  

Processclasscommand( 
ClientData data, 
Tcl-Interp interp. 
int argc , 
char * argv [ 1 
) ;  

Register( Tcl-Interp interp 1 

:igure 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 TclFdbClient, we implement 

' 

three such subcommands: Get Status, ReadNextLine, and SendCommand.5 For each 
subcommand there is a corresponding object method. TclFdbClient : : ProcessObjectCommand ( 1 
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, 5 

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

ClientData, 
Tcl-Interp * interp, 
int argc, 
char argvj I 
) 

{ 
int status = TCL-OK; 
TclFdbClient new-item; 
char address-value[ 32 I ;  

/ /  Check For Necessary Parameters 
/ /  

if ( argc < 4 ) 
I 
Tcl-SetResult ( 

interp, 
'Usage: FdbClient varname auth-id auth-key', 
TCL-STATIC 
I ;  

status = TCL-ERROR; 
1 

/ /  Process Arguments 
/ /  

else if ( 
(new-item = new TclFdbClient( interp, argv[ll, argvL21, argv[-J ) )  == NULL 
) 

{ 

) 

Tcl-SetResult( interp, *error allocating new client object', TCL-STATIC ) ; 
status = TCL-ERROR; 

else 
{ 

/ /  Register Object Command 
/ /  

Tcl-Createcommand( 
interp, 
arsv[ll 
(Tcl-CrndProc * )  ProcessObjectCommand, 
(ClientData) new-item, 
(Tcl-CmdDeleteProc * )  Deleteobject 
) ;  

return status; 
1 / /  TclFdbC1ient::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 ( 1.  

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

ProcessClassCommand ( ) -- class factory command method 
ProcessObjectCommand ( ) -- class object command method 
DeleteObjectO -- class object deletion method 
Process???( 1 -- object subcommand methods 
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int 
TclFdbClient::ProcessOb]ectComand( 

TclFdbClient * clientqtr, 
Tcl-Interp interp, 
int argc, 
char * argv i I 
1 

{ 
int status ; 

/ /  Default Command is Getstatus 
/ /  

if ( argc < 2 ) 

else if ( strcmp( argv[l], 'GetStatus' ) == 0 1 

status = clientqtr->ProcessGetStatus( interp, 0, NULL ) ;  

status = c l i en tg t r ->ProcessGe tS ta tus (  interp, argc - 2, argv t 2 ) ;  

else if ( strcmp( argv[l], 'ReadNextLine' ) == 0 ) 

else if ( strcmp( argv[l], 'Sendcommand' 1 == 0 ) 

else if { strcnp( argv[l], 'Delete' 1 == 0 ) 

status = clientgtr->ProcessReadNextLine( interp, argc - 2,  argv t 2 ) ;  

status = clientqtr->ProcessSendComnd( interp, argc - 2,  argv + 2 1 ;  

t 
status = TCL-OK; 
Tcl-DeleteCommand( interp, clientqtr->tfcName ) ;  
1 

else 
I 
status = TCL-ERROR; 
Tcl-AppendResult( 

interp, 
'Usage:\n', 
'\tFdbClient Delete\n', 
'\tFdbClient Getstatus (returns status code)\n', 
'\tFdbClient ReadNextLine varname [ wait-secs I (returns eof on EOF)\n', 
'\tFdbClient Sendcommand command-string\n', 
NULL ) ;  

1 
return status; 
) / /  TclFdbC1ient::ProcessObjectCommand 

:igure 5-3 Tcl Class Object Command Method 

5.1.3 Object Subcornrnand 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 TclFdbClient : : ProcessReadNextLine ( 1. 
Recall that all data are represented within Tcl as strings. As with any UNlX command, 
numeric arguments must be converted from string format. Within Tcl, numeric results must be 
converted back to strings. Command results are returned by setting the result field of the Tcl 
interpreter. Tcl provides five functions to assist in setting results: 

TclSetResult ( 1 
Tcl-AppendResult ( 1 
Tcl-AppendElementO 
Tcl-ResetResult ( 1 
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int 
TclFdbClient: :ProcessReadNextLine( 

Tcl-Interp interp, 
int argc, 
char * argv 1 
1 

int status = TCL-OK; 
char buffer1 32 I ;  
char next-line; 
Timeval wait-time; 
Timeval timegtr = NULL; 

( 

/ /  Check For VarName Parameter 
I /  

if ( argc < 1 ) 
{ 
status = TCL-ERROR; 
Tcl-SetResult ( 

interp, 
'Usage: client ReadNextLine varname [ wait-secs I * ,  
TCL-STATIC 
1; 

1 
else 

I 
if ( argc > 1 ) 

( 
wait-time = TimeVal( atoi( argv[ll ) ,  0 1 ;  
tirnejtr = & wait-time; 

if ( (next-line = (char * )  ReadNextLine( tirne-ptr ) )  == NULL ) 
( 
Tcl-SetVar( interp, argv[O], . * ,  TCL-LEAVE-ERR-MSG ) ;  
strcpy( buffer, .eof' ) ;  

else 
{ 
Tcl-SetVar( interp, argv[O], next-line, TCL-LEAVE-ERR-MSG 1;  
sprintf( buffer, '%d', strlen( next-line ) ) ;  
) / /  else read succeeded 

Tcl-SetResult( interp, buffer, TCL-VOLATILE ) ;  
1 / /  else parameters supplied 

return status: 
) / /  TclFdbC1ient::ProcessReadNextLine 

Qure 5 4  Tcl Object Subcommand Method 

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 ( 1 and Tcl-GetVar ( 1, 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 Tcl-SplitLiSt ( I and Tcl-Merge ( I 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 TclSampler : : ProcessGetLastSample ( I. 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 
f o r  loop of Figure 5-5, sprintf ( I 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 Tcl-SplitList ( I .  

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 TclSampler : : ProcessGet ImageAddr ( 1, 
listed in Figure 5-6. The value of the sImage attribute, an XImage address, is set as the 

int 
TclSampler::ProcessGetImageAddr( Tcl-Interp interp, int argc, char * argv[] ) 
I 
int status = TCL-OK; 
char address[ 32 ] ; 

/ /  Must Have Gotten Name of Canvas 
/ /  

sprintf( address, '%Old', (long) sImage ) ;  
Tcl-SetResult( interp, address, TCL-VOLATILE ) ;  

return status; 
} / /  TclSamp1er::ProcessGetImageAddr 

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

command result. 

Figure 5-7 contains a Tcl script snippet invoking the GetImageAddr 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 argvr I 
) 

{ 
int status = TCL-OK; 
char buffer ; 
int i; 
Samp1eList::SampleBlock * bptr ; 

/ /  Retrieve Last Sample From List 
/ /  

if ( (bptr = (Samp1eList::SampleBlock * )  sSamplesList.LastItem0) == NULL ) 
( 

1 

status = TCL-ERROR; 
Tcl-SetResult( interp, 'Error retrieving last sample block', TCL-STATIC ) ;  

/ /  Determine Number of Samples, A l l o w  128 Bytes For Each 
/ /  

else if ( (buffer = (char * )  malloc( bptr-zsbSize * 128 ) )  == NULL ) 
( 
status = TCL-ERROR; 
Tcl-SetResult( interp, 'Error allocating return array', TCL-STATIC ) ;  
) 

else 
{ 
buffer[O] = 0; 

for ( i = 0; i i bptr->sbSize; i++ ) 
{ 
sprintf ( 

buffer , 
.%s { %d %d %d 8d %hd %g ) * ,  
buffer, 
bptr->sbPtr[iJ.sIndexes[O], 
bptr->sbPtr[i].sIndexes[1], 
bptr->sbPtr[i].sIndexes[2], 
bptr->sbPtr[i].sIndexes[3], 
bptr->sbPtr[i] .sTag, 
bptr->sbPtr[i].sValue 
1; 

1 
Tcl-SetResult( interp, buffer, TCL-DYNAMIC ) ;  
1 

return status; 
} / /  TclSamp1er::ProcessGetLastSample 

igure 5-5 Return of Array Data in Tcl Object Method 
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I if { $res(showBins) ) \ 
i 
DisplayPoints Sres(canvas) ISres(samp1er) GetLastSample]; 
1 

$res(canvas) create image 0 0 \ 
-tags sampleimage \ 
-address [$res(sampler) GetImageAddr]; 

I 
Figure 5-7 Tcl Code Snippets 

Tk-Conf igSpec TkImage1tem::-iiConfigSpecs[l = 

{ TK-CONFIG-CUSTOM, '-tags', (char * )  NULL, (char * )  NULL, 

{ TK-CONFIG-STRING, '-address', (char * )  NULL, (char * )  MILL, 

{ TK-CONFIG-END, (char * )  NULL, (char * )  NULL, (char * )  NULL, 

(char * )  NULL, 0, TK-CONFIG-NULL-OK, ktkCanvasTagsOption ) ,  

(char * )  NULL, Tk-Offset (TkImageItem, iiImageAddr) , 0, 0 1 ,  

(char * )  NULL, 0, 0 1 
1; 

int 
TkImageItem::Configure( 

Tk-Canvas * canvasqtr, 
Tk-Item * it emqt r , 
int argc, 
char argv[ I ,  
int flags 
I 

I 
register TkImageItem * imageqtr = (TkImageItem * )  itemstr; 
int status; 

status = Tk-Configurewidget( 
canvasgtr->intern, 
canvass t r - >t kwin, 
-iiConfigSpecs, 
argc, 
arw, 
(char * )  imageqtr, 
flags 
1; 

if ( Status == TCL-OK ) 
( 
imageqtr->iiImage = ( 

imageqtr->iiImageAddr ! =  NULL 7 

) ;  
(XImage * )  atol( imageqtr->iiImageAddr ) : NULL 

imageqtr->ComputeBoundingBox(); 
1 

return status; 
) / /  TkImage1tem::Configure 

igure 5-8 Configuration for Processing a Memory Address 
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6. COPRQCESSES 

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 T c n k  interfaces 
to control such applications. Further, there are utilities and applications which use standard 
input and output to receive textual commands and retum results. TcUk interfaces to such 
processes prove useful as well. 

The second alternative for such interfaces uses coprocesses, two cooperating processes 
in a master-slave relationship. The slave process reads commands from standard input, 
performs required operations (e.g., drawing graphics lo 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 TcVTk 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 ( 1 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 Tclnk 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 flush command is necessary in order for the slave to receive the 
output immediately. 
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for [ finished = False: !finished; I 
( 
fd-set read-fds; 

FE-ZERO( &read-fds ; 
FD-SET( display->fd. &read-fds i ;  
FD-SET( 0 .  &read-fds I ;  

switch( 
select( getdtablesizeo, firead-fds, NULL, NULL, NULL 1 
1 

1 
case -1: 
perror( 'select0 error" ) ;  
break; 

case 0: 
break; 

default : 
if ( FpISSET( display->fd, &read-fds ) 1 

( 
XEvent event; 

XNextEvent( display, &event ) ;  

(event.type I= Expose I I  event.type == ConfigureNotify I I  

event.xexpose.window =z xwin.GetWindow0 
) 

event.type =E HapNotify) &fi 

sample-ieage.Puc( min.GetWindow0 ) ;  
1 

( 
else if  (FD-ISSeT( 0. &read-fds 1 1 

char line[ 80 I ;  
char token; 
int new-s i ze : 

( 
if ( (token = strchr( line, ' I '  1 )  != NVLL ) 

if ( sscanf( line, -ad-, &new-size I > 0 1 
sqle-size = new-size; 

if  ( sscanf( token, 'ad-, &new-size 1 > 0 
pt-size-factor z new-size: 

if  ( sample-size I= 0 
finished I True; 

else 

i f  ( fgets( line. sizeof(line1. stdin ) ) 

*token++ = 0 :  

ReadsMple( points, sample-image, totalqoints. sample-size. pt-size-factor ) ;  

sample-image.Put( xwin.GetWindow0 ) : 
) 

) 
1 / /  switch 

1 I1  for 

igure 6-1 Handling X Events and Standard Input 

I 
set crnd ' l/usrZ/src/XObjects/perrnute-view [lindex Sargv 01' ;  

if { [catch [ set xpipe [open Scmd 'rt.1 ) ]  ) \ 
{ 
puts stderr 'Error spawning permute-view' 
I \  

else \ 
I 
set value-list [Readsizes Sxpipel; 
puts stdout .... Svalue-list'; 
I 

I 

Figure 6-2 Spawning the Slave from Tcl 
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proc Writevalue ( fid ( one 0 ) { two 0 } ) \ 
i 
if ( 'Sone' == '0' ) \ 

( 
set factor [set size 01 
I \  

else \ 
i 
set size [ $one get 1 ;  
set factor [ $two get 1 ;  
1 

1 puts stdout *$size/$factor'; 

1 )  

puts Sfid '$size/Sfactor'; 
flush Sfid; 

I 
Figure 6-3 Writing Output to the Slave 

if ( (parent-str = getenv(*PARENT-WINDOW*)) == NULL 

else 
parent = Rootwindow( theDisplay, thescreen ) ;  

sscanf( parent-str, '%lx', &parent 1 ;  

thewindow = XCreateWindow( 
theDisplay, 
parent, 
0, 0 .  
640, 480, 
0. 0, 
Blackpixel( thedisplay, thescreen ) 
) ;  

1 

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 'I/home/re7/X/xwin' 'r.1; I 
bind .frame <Destroy> *exec kill [pid Sfid]'; 

Figure 6-5 T c n k  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 TcLTk window and slave process window are separate on the screen. One 
may embed the slave window within a TcVTk window very simply. Tk provides the winf  o 
command to provide information on the X windows it controls. The i d  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. 
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7. SUMMARY 

TcUTk is a powerful and effective development environment for building MotifTM 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. TCVTK SOURCE LISTINGS 

A.l BARWINDOW.TCL 
a- 
#------ 
# -  
# -  
# -  
0- 
0- 
#-  
# -  
0- 
0- 
I- 
#-  
I- 
#-  
#- 
I ) - - - - - -  

I Z I  I M I  QII % G I  

NAME: BarWindow.tc1 
HISTORY: 

14 Apr 94 re70ornl.gov 

Barwindow 

BarWindow-Create 
Barwindow-LoadPile 
Barwindow-LoadCommandResult 

BarWindowJcadFile [Barwindow-Create] filename 

Barwindow-LoadCommandResult 

PACKAGE: 

EXPORTED PROCEDURES: 

USAGE: 

[BarWindow-Create] fdb-client-object . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I------------------------------------------------------------------------ 
#-  Class Resource Values 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
option add 'BarWindow'background gray75; 
option add *BarWindow*foreground navy; 
option add 'BarWindow'barBackground gray75; 
option add 'BarWindow'plotBackground gray90; 
option add 'Barwindow'colors \ 

option add *BarWindow'plotBackgtound gray90; 
( Oef0000 #00bf00 ldfdfOO #0000ff #OOafdf orange IdfOOff 1; 

#- - -  

# -  
a- 
# -  
Y- 
o- 
#-  
# -  
# -  
# -  
I- 
#-  
I- 
I- 
# - - -  

a- 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 i f  "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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NAME: Barwindow-CreatespreadWindowO 
#-  HISTORY: a- 14 ADt 9 4  rel@ornl.gov 
w- 
a- 

PURPOSE: 
Creates a Spreadwindow object from the data file 

#-  NAME: Barwindow-CreateMenuBarO 

I- 14 Apr 94 re79ornl.gov 
#-  HISTORY: 

)-----------------------------------------------------------------------. 
proc Barwindow-CreateMenuBat { parent this ) \ 
( 

set k q  [option get . menuBackground Tkl; 
set active-bg [option get . menuActiveBackground Tkl; 
set fg [option get . menuPoreground Tk]; 
set font (option get . menuFont Tkl; 
set button-font [option get . nenuButtonFont Tkl; 
frame Sparent.menubar \ 

-relief raised \ 
-background S b g  \ 
-borderwidth 2 ;  

a -- File Button 
menubutton Sparent.menubar.fi1e \ 

-text "File" \ 
-underline 0 \ 
-pa& 10 \ 
-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background Sbg \ 
-font $button-font \ 
-foreground Sfg \ 
-menu Sparent.menubar.fi1e.menu: 

global Barwindow; 

menu Sparent.menubar.fi1e.menu \ 
-activebackground $active-& \ 
-activeforeground Sfg \ 
-background Sbg \ 
-borderwidth 2 \ 
-foreground Sfg \ 
-font $font; 

-- File Menu (1 
Sparent.nenubar.file.menu add command \ 

-state disabled \ 
-label "Save" \ 
-underline 0 \ 
-command ( puts stdout "Not yet implemented" ) ;  

Sparent.menubar.file.menu add separator: 

Sparent.menubar.fi1e.menu add command \ 
-label "Exit" \ 
-underline 1 \ 
-background Y7f0000 \ 
-activebackground Waf0000 \ 
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-command "destroy Sparent": 

I -- Display Button 
menubutton Sparent.menubar.disp1ay \ 

-text "Display' \ 
-underline 0 \ 
-pa& 10 \ 
-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background S b g  \ 
-font $button-font \ 
-foreground Sfg \ 
-menu $parent.menubar.display.menu; 

-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background S b g  \ 
-bordewidth 2 \ 
-foreground Sfg \ 
-font Sfont; 

menu Sparent.menubar.disp1ay.menu \ 

I -- Display Henu 
Sparent.menubar.disp1ay.menu add command \ 

-label " spread Sheet " \ 
-underline 1 \ 
-command "Barwindow-Createspreadwindow Sthis': 

I -- Set up Henu 
pack \ 

Sparent.menubar.file \ 
Sparent.menubar.display \ 
-side left \ 
-ipadx 5 \ 
-ipady 2 ;  

bind Sparent <Any-FocusIn> \ 

if ( (\-ad\" == \"Notifyvirtual\") C L  (\"%m\" =I \*NotifyNormal\") 1 \ 
\"focus Sparent.menubar\" 

tk_menuBar $parent.menubar \ 
Sparent.menubar.file: 

return $parent.menubar: 
1 
I BarWindow-CreateMenuBar 

set top $BarWindow(Sthis,TopWindow): 
set chart $top.chart; 

blt-barchatt Schart \ 
-background [option get Stop background Tkl \ 
-foreground [option get Stop foreground Tkl \ 
-plotbackground [option get Stop plotBackground Tkl \ 
-width 800 -height 600; 

$chart legend configure -background [option get Stop plotBackground Tkl; 

return $chart; 
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I 
# Barwindow-CreateGraph 

I- NAME: Barwindow-Create0 

I- PURPOSE: 
I- Creates a Barwindow object 

I- HISTORY: re7Qornl.gov :- 14 Apr 94 

-- set Name of This object -- I 
I) 
set this batwinSBarWindow(count1; 

4 -- Name of This Window 
set name .bwtopSBarWindow(count): 
set BarWindow(Sthis,TopWfndow) Sname: 

I -- Build Toplevel 
I 
toplevel $name -class Barwindow; 
wm iconbitmap $name @[option get $name library BarWindowl/barchart.xbm 
wm iconmask $name @[option get $name library BarWindowl/barchart.xbm 
wm iconname Sname "Barchart - SBarwindow(count)": 
wm minsize Sname 300 200: 
wm title $name "Barchart Window - $BarWindow(count) ": 

_ _  a 

-- 

-- Build Frames a -- I 
Batwindow-CreateUenuBar $name $this; 
set chart-name [Barwindow-CreateGraph Sthis]: 
set Barwindow($this,chart) $chart-name; 

-- Pack Frames 
0 
I 

pack Sname.menubar -side top -fill x: 
pack $chart-name -side top -expand yes - f i l l  both: 

_ _  

-- Increment window Count -- I 
I 
incr BarWindow(count1; 

return Sthis: 
I 
I BarWindow-Create 

I)-  NAME: Barwindow-BuildElementsO 
1)- HISTORY: 

http://re7Qornl.gov


14 Apr 94 te7Qornl.gov 

Builds the observation-series bars 
PURPOSE: 

) 
t Batwindow-PatseAttts 

set BarWindow~Sthis.series1 [split SBarWindow(Sthis,series) . : " I ;  
set top SBatWindow(Sthis,TopWindow); 
set chart SBarWindow(Sthis,Chatt); 

Schart xaxis confioure \ 
-command " Ba twindow-DrawXLabe 1 S t hi s 
-font 9x15 \ 
-title SBarWindowISthis,XTitleJ; 

\ 

Schart yaxis configure \ 
-font 9x15 \ 
-title SBarWindow(Sthis,rritle): 

Schart configure \ 
-title SBarWindowlSthis,Title); 

I -- Build Dummy Legend Elements 
set sindex 0; 
foreach ser SBarWindow~Sthis.Setiea1 \ 

Schart element create dunmy-S(set) \ 
-data "1 0" \ 
-foreground Ilindex [option get Stop colors Tkl Ssindex] \ 
-label Sser: 

inct sindex; 
1 

0 -- Build Elements for Each observation 
set bg [option get Stop bareackgtound Tkl: 
set oindex 0; 
foreach obs SBarWindow(Sthis,Data) \ 

( 
Schart element create el-S(oindex1 \ 

-xdata lexpt Soindex + 11 \ 
-ydata Ilrange Sobs 1 end] \ 
-background S b g  \ 
-stacked SBarWindow(Sthis,stacked) \ 
-bd 1 \ 
-relief raised \ 
-fg [option get Stop colors Tkl \ 
-label ""; 

incr oindex; 
1 

1 
I Batwindow-BuildElements 

I------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I- NAME: Barwindow-ParseAtttsl) 
H- HISTORY: 
#-  14 Apt 94 re7Qotnl.gov 
#-  PURPOSE: 
I- Parse the attribute line in the data stream 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  
ptoc Barwindow-PatseAttts ( this line 1 \ 
( 

foreach piece [split Sline "\t"l \ 

global Barwindow: 

( 
set parts [split Spiece " = " I ;  
set BatWindow(Sthis, [lindex Spatts 01)  Ilindex Spatts 11: 
1 

I- NAME: Batwindow-LoadFileO 
4 -  HISTORY: 
I- 14 Apt 94 te7Potnl.gov 
b- PURPOSE: 
I- Populate the data for the chart from the data file .- 
(------------------------------------------------.--------.-----..------- 
proc BarWindow-LoadFile ( this filename 1 \ 
( 
global Barwindow; 

I 
I 
set 
set 
set 
set 
set 
set 
set 

-- Initialize Attributes 
BatWindow(Sthis,Title) "could not 
BatWindow(Sthis,XTitleJ " " i  
BarWindow(Sthis,YTitle) "";  
BarWindow(Sthis,stacked) "ttue": 
BarWindow(Sthis,seties) * * ;  
BarWindow(Sthis.Data) 0 ;  
BarWindow(Sthis,FileName) " * ;  

_ _  
open file Sfil .ename" : 

-- open File I 
I 
i f  ( [catch ( set fid [open Sfilename "r"1 1 1  == 0 1 \ 

-- 
I 

I 
I 

set BarWindow(Sthis,FileName) Sfilename: 

-- Read Attribute Line _ _  
gets Sfid line; 
Barwindow-PatseAttts Sthis Sline; 

set BatWindow(Sthis,Data) 0 :  

-- Read Observation Lines _ _  
while ( Igets Sfid line1 > - 1  1 \ 

lappend BarWindow1Sthis.Data) (split Sline "\t"l; 
1 

1 

Barwindow-BuildElements Sthis; 
update; 
1 
I BatWindow-LoadFile 

I -- Set Data File Name 
I 
set filename "/tmp/[option get . fileetefix ""]$this',: 
i f  ( [catch ( set fid lopen Sfilename "w"] 1 1  ) \ 

_ _  

set ( Barwindow ( S this, Fi lel,lame) " " : 
puts stdetr ''ErtoK creating $filename"; 
I \  

else \ 

, 
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( 
set BarWindow(Sthis,FileName) $filename; 
1 

-- Initialize Attributes -- b 

set BarWindow(Sthis,Title) "Error reading results"; 
set BarWindow(Sthis,XTitle) ""; 
aet BarWindow(Sthis,YTitle) ""; 
set BarWindow(Sthis,Stacked) Itrue*; 
set BarWindow($thia,Series) ""; 
bet BarWindow(Sthis,Data) 0; 
b 
I )  
if ( "[Sfdb ReadNextLine line]' I S  'eof' ) \ 

a 

-- Read Attribute Line _ _  
( 
catch ( puts Sfid Sline ); 
Barwindow-ParseAttrs Sthis Sline; 

set BarWindow(Sthis,Data) 0; 

-- Read observation Lines _-  0 
# 
whfle ( "(Sfdb ReadNextLine line]' I =  'eof' 1 \ 

Aatch [ puts Sfid $line ); 
lappend BarWindow(Sthis,Data) [split Sline '\e"): 
) 

) 

catch ( close Sfid 1 ;  

Barwindow-EuildElements Sthis: 
update; 
1 
# Barwindow-LoadCommandResult 

A.2 FDB.TCL 
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set tclgrecision 10: 

)----------------------------.----.-------------.-----.-.---.-------.-.-- 
I)- Set Resources For Imported Libraries 
#--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - . - . - - - . - . - -  
option add 'BarWindow'library SFdb-library; 
option add *spreadWindow*library SFdb-library; 
option add 'Textwindow'library SFdb-library: 

)------------------------------------- 
I- Set Resources 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
option add Tk'background 
option add Tk*cancelForeground 
option add Tk'filePrefix 
option add Tk'foreground 
option add Tk*menuActiveBackpround 
option add Tk'menuBackground 
option add Tk*menuForeground 
option add Tk'menuButtonFont 
option add Tk'menuFont 
option add Tk'messageBackgraund 
option add Tk'messageFont 
option ad? Tk'messageForeground 
option add Tk*okayForeground 
option add Tk"queryActiveBackground 

gray50 
W00007f 
fdbdata 
#CfCfOO 
#0030a0 

white 
'courier-bold-r*14' 
'courier-medium-rk14* 
gray50 
't imes-medium- 1 * 1 8 *  
Uffcf00 
0 7  f 0000 
Wa2491e 

ao04obo 

startupfile: 
startupfile: 
startupFi le; 
s t  artupfile; 
starcupFile: 
startupfile: 
startugfile; startupfile: 

startupFi le: 
starcupfile: 
startupFile; 
startupfile; startiipFi le; 

start 3lpFi 1- i 



option add Tk'queryBsckground 
option add Tk'queryForeground 
option add Tk*reportActiveBackgrour 
option add Tk'reportBackground 
option add Tk*reportForeground 
option add Tk'statusFont 
option add Tk*statusBackground 
option add Tk*statusForeground 
option add Tk*toolActiveBackground 
option add Tk'toolBackground 
option add Tk*toolFont 
option add Tk'toolForeground 
option add Tk'toolbarBackground 
option add Tk'Font 
option add Tk*Frame*background 

(lb2591e 
yellow 

id 1006f00 
#008f00 
yellow 
'helvetica-medium-r' 
Darkcreen 
yellow 
gray65 
gray75 
*courier-bold-r'l4* 
#OOOOaf 
gray50 
~courler-bold-r*14* 
gray25 

startuplile; 
StartupFile; 
startuplile; 
startupfile; 
startupfile; 

'14. StartupFile; 
StartupFi le; 
StartupFile: 
startupFile; 
startupfile; 
startuplile; 
startuprile; 
atartupFile; 
startupfile: 
StartupFile: 

set Fdb(Reports1 \ 
( 

( Test ("First Parameter" 'Second Farameter"1 "Parameter Test' text I 
( CCSummary ( "Cost center Account Substring' ) 

( CCDummy ( 1  "Current Assumptions Example" text ) 
"Cost Center Summary' text I 

I: 
set Fdb(Too1s) \ 

( 

); 

1 budget.xbm "FindQuery CCSummary' .. ) 
( exit.xbm "DoEXit" 'Exit the application' 

break; 

) 

# FindQuery 

-- Message # 
message .poptop.message \ 

-borderwidth 1 \ 
-relief sunken \ 
-justify center \ 

-text Smsg; 
-width 500 \ 

-- Buttons # 
frame .poptop.button-frame: 

button .poptop.button-frame.ok \ 
-text "OK" \ 
-background [option get . toolsackground Tkl \ 
-foreground [option get . okayForeground Tkl \ 
-activeforeground (option get . okayForeground Tkl \ 
-activebackground [option get . toolActlve8ackground Tkl \ 
-font (option get . toolFont Tkl \ 
-command ( destroy .poptop );  

.poptop.button-frame.ok \ 
-side left \ 
-padx 20 \ 
-1padx 2 \ 
-ipady 2; 

.poptop.message \ 

.poptop.button-frame \ 
-side top \ 
-pady 5; 

pack f 

pack \ 

a -- Let Dialog window Come Vp 
tkwait visibility .poptop; 
grab .poptop; 
tkwait window .poptop; 

# popup 
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mn geometry .top + 3 0 0 + 3 0 0 ;  

1) -- Entry Frames 
set pindex 0; 
foreach param Sdlist \ 

( 
frame .top.frame-Spindex \ 

-background [option get . toolaackground Tk): 
label .top.frame-Spindex,label \ 

-text [concat Sparaml \ 
-background [option get . toolaackground Tkl \ 
-foreground [option get . toolPoreground Tkl \ 
-bordewidth 1 \ 
-relief flat: 

-borderwidth 1 \ 
-relief sunken \ 
-background [option get . toolaackground Tkl \ 
-foreground [option get . toolPoreground Tkl \ 
-text dialog-values(Spindex) \ 
-width 20; 

.top.frame-5pindex.label \ 
-side left \ 
-1padx 2 \ 
-1pady 2; 

entry .top.frame-Spindex.entry \ 

pack \ 

Dack \ 
.top.frame-Spindex.entry \ 
-side right \ 
-1padx 2 \ 
-1pady 2; 

pack .top.frame-Spindex -side top -fill x -pady 5 :  

incr pindex; 
) 

i -- Set Key Bindings 
for ( set i 0 ) ( Si < Spindex ) ( incr 1 ) \ 

( 
set next-guy [expr [expr Si + 11 t Spindexl: 
bind .top.frame-Si.entry <Tab> \ 

focus .top.frame-$next-guy.entry; 

bind .top.frame-Si.entry <Return> \ 
( 
set run-flag 1 ;  
destroy .top; 
1; 
( 
set run-flag 0 :  
destroy .top; 

*. 

bind .top.frame-$i.entry <Escape> \ 

a -- BUttOnS 
frame .top.button-frame \ 

-background [option get . toolBackground Tkl: 
button .top.button-frame.ok \ 

-text "OK" \ 
-background [option get . toolaackground Tk] \ 
-foreground [option get . okayPoreground Tkl \ 
-activeforeground [option get . okayForeground Tkl \ 
-activebackground [option get . toolActive8ackground Tkl \ 
-font [option get . toolFont Tkl \ 
-command I set run-flag 1; destroy .top ) :  
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button .top.button-frame.cance1 \ 
-text '"Cancel" \ 
-background [option get . toolsackground Tkl \ 
-foreground [option get . cancelForeground Tkl \ 
-activeforeground [option get . CancelForeground Tkl \ 
-activebackground [option get . toolActiveBackground Tkl \ 
-font [option get . toolfont Tkl \ 
-command ( set run-flag 0; destroy .top 1 ;  

Dack \ . -  
.top. button-frame.ok \ 
.top.button-frame.cancel \ 
-side left \ 
-padx 20 \ 
-1padx 2 \ 
-ipady 2; 

pack .top.button-frame -side top -pady 5; 

I )  -- Let Dialog Window Come Up 
tkwait viaibility .top; 
focus .top.frame-0.entry; 
grab .top; 
tkwait window .top; 

set result ""; 
if ( Stun-flag ) \ 

( 
for ( set x 0 1 ( Sx < Spindex ) ( incr x \ 

( 
lappend result Sdialog-values(Sx); 
1 

1 

return Sresult: 
) 
I RunDialog 



Writestatus "Sending command to FDB server ..." : 
SFdb(fdbc1ient) Sendcommand Scmcstring: 

if ( [$Fdb(fdbClient) Getstatus] I =  0 ) \ 
( 
Writestatus "Send failed 1 1 " :  
) \  

else \ 
( 
Wtltestatua **Reading query results ..." : 
aet vLme [lindex Sqliat 3 1 :  

i f  ( "Swtype" == "spread" ) \ 
( 
spreadwindow-LoadCommandResult [spreadwindow-Create] SFdb(fdbC1ient); 
I \  
( 
Barwindow-LoadCommandResult [Barwindow-create] SFdb(fdbC1ient): 
I \  

else \ 
( 
Textwindow-LoadCommandResult [TextWindow~Createl SFdb(fdbc1ient); 
I 

elseif ( "Swtype" == 'bar' \ 

Writestatus "Query complete": 
1 

) 
I 
I Docommand 

I -- session button 
menubutton .menubar.session \ 

-text "session" \ 
-underline 0 \ 
-padx 10 \ 
-font $button-font \ 
-background S b g  \ 
-activebackground $active-bg \ 
-foreground Sfg \ 
-activeforeground Sfg \ 
-menu .menubar.session.menu: 

-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background Sbg \ 
-borderwidth 2 \ 
-foreground Sfg \ 
-font Sfont: 

menu .menubar.session.menu \ 

a - -  session menu 
.menubar.session.menu add command \ 

-label "Text Window" \ 
-command ( Textwindow-LoadFile [Textwindow-Create1 

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

global F a ;  
( 

Writestatus 'sending command to FDB server . . . *  : 

SFdb(fdbc1ient) sendcommand "cat.cmd letclmotd" 
fi SFdb(tdbc1ient) Sendcommand "cat /etc/motd": 

" I last -100"  ) :  

Writestatus "Reading server response . . . ": 
Textwindow-LoadCommandResult [Textwindow-Create] SFdb(fdbC1ient): 
Writestatus "Dialog complete',; 

.menubar.sesaion.menu add separator: 

.menubar.session.menu add command \ 
-label "Exit" \ 
-underline 1 \ 
-background 07f0000 \ 
-activebackground Waf0000 \ 
-command ( DoExit ): 

I - -  Queries button 
menubutton .menubar.queries \ 

-text "Queries' \ 
-underline 0 \ 
-padx 10 \ 
-font $button-font \ 
-background S b g  \ 
-activebackground $active-bg \ 
-foreground Sfg \ 
-activeforeground Sfg \ 
-menu .menubar.queries.menu: 

menu .menubar.queries.menu \ 
-font Sfont \ 
-borderwidth 2 \ 
-background [option get . queryeackground Tk] \ 
-foreground lopiion gei . queryForeground Tk] \ 
-activeforeground [option get . queryForeground Tkl; 

I - -  Queries menu 
foreach rep SFdb(Queries) \ 

( 
.menubar.queries.menu add command \ 

-label [lindex $rep 21 \ 
-background [opt ion get . queryBackground Tkl \ 
-activebackground [option get . queryActiveBackground Tk] \ 
-command "Docommand query [list Srep]"; 

1 

I -- Reports button 
menubutton .menubar.reports \ 

-text "Reports" \ 
-underline 0 \ 
-pa& 10 \ 
-font Sbutton-font \ 
-background Sbg \ 
-activebackground $active-bg \ 
-foreground Sfg \ 
-activeforeground Sfg \ 
-menu .menubar.reports.menu: 

menu .menubar.reports.menu \ 
-font Sfont \ 
-borderwidth 2 \ 
-background [option get . reportBack3round Tkl \ 
-foreground [option 3et . reportforeground Tkl \ 

52 



I , 
I 

-activeforeground [option get . reportForeground Tk); 
I -- Reports menu 
foreach rep $Fdb(Reports) \ 

( 
.menubar.reports.menu add command \ 

-label llindex $rep 21 \ 
-background [option get . reporteackground Tk] \ 
-activebackground [option get . reportActiveBackground Tk] \ 
-command 'Docommand report [list Srepl"; 

1 
# -- set Up Menu 
pack \ 

.menubar.session \ . menubar .queries \ 

.menubar.reports \ 
-side left \ 
-ipadx 5 \ 
-ipady 2: 

bind . <Anny-FocusIn> \ 
( focus .menubar ) 

( 
i f  ( ("W' == 'Notifyvirtual") Ch ("h" == "NotifyNormal") ) \ 

1 
tk-menuear .menubar \ 

.menubar.session \ 

.menubar.queries \ 

.menubar.reports; 
1 
# CreateHenuBar 

set count 0; 
foreach tool SFdb(Too1s) \ 

( 
button .toolbar.toolScount \ 

-bitmap BSFdb-library/Ilindex Stool 01 \ 
-background [option get . tooleackground Tkl \ 
-activebackground [option get . toolActiveBackground Tk] \ 
-foreground [option get , toolPoreground Tkl \ 
-activeforeground [option get . toolForeground Tk) \ 
-command [lindex $tool 11; 

I bind .toolbar.tool$count <Enter> +"Writestatus \"Ilindex Stool 2 1 \ " ' ;  

pack .toolbar.tool$count \ 
-side left \ 
-pa& 2 \ 
-pa+ 2: 

incr count; 
) 

) 
I CreateToolBar 

global Fdb; 

message .message \ 
-background [option get . messageBackground Tkl \ 
-font [option get . messageFont Tk1 \ 
-foreground [option get . rnessageForeground Tkl \ 
-borderwidth 1 \ 
-relief sunken \ 
-justify center \ 
-width 500 \ 
-text 'Finance Database Client Application"; 

1 
1 CreateMessage 

SFdb(statusBar) configure -text Smsg; 
update: 
1 
i Writestatus 
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-side top \ 
-fill x \ 
-pa* 2; 

1 
# PackFrames 

set auth-list [Cetlruth]; 
Fdbllient SFdbIfdbClient) [lindex Sauth-list 01 Ilindex Sauth-list 11; 

i f  ( "[fdb oetstatus)" I =  "0" 1 \ 
( 
Popup "User Authentication Failed"; 
exit; 
1 \  

else \ 
( 
m title . 'FDB VIRP.ILI"; 
wm iconbitnap . OSFdb-library/fdb.xbm: 
win iconmask . OSPdb-library/fdb.xbm; 
wm geometry . r 3 0 0 t 5 0 ;  

CreateMenuBar; 
CreateToolBar ; 
CteateMessage; 
CreateStatusBar; 
PackPrames; 

Writestatua "User Authentication Successful"; 

wm deiconify .: 
1 

A.3 SPREADSHEET.TCL 

set 
set 
set 
set 
set 
set 
set 
set 
set 
set 

Spreadsheet (count) 0: 
SpreadsheetIBg) gray65: 
Spreadsheet IFg) white; 
SpreadsheetIcellBg) gray80; 
Spreadsheet (CellFg) DOOOOff i 
SpreadsheetICelloutline) grav30; 
Spreadsheet(Cel1Font) 9x15; 
spreadsheet(CellHa1fWidth) 64; 
spreadsheet(CellHa1fHeight) 16: 
spreadsheet (Cellwidth) 128; 

set spreadSheet(Cel1Height) 32; 
set SpreadSheet(Labe1Bg) gray75; 
set SpreadSheet(Labe1Fg) #af0000; 
set Spreadsheet(Labe1Pont) 9xl5bold: 
set spreadsheet(scrol1Width) 16; 
set spreadSheet(scrol1Height) 16; 
set Spreadsheet (Font) 9x15; 
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set matrix SSpreadSheet(Sthis,Hatrix): 

if  ( 'llindex [Scan itemconfigure colbar-Scol -relief] 41" =: "raised" ) \ 
( 
$can itemconfigure colbars -relief raised: 
Scan itemconfigure colbar-Scol -relief sunken: 

# $matrix itemconfigure cell-col-Scol -outline SSpreadSheet(Cell0utline); 
I \  

else \ 
( 
Scan itemconfigure colbar-Scol -relief raiaed; 
1 

1 
# spreadsheet-HandleColBar 

#--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
#- NAME: Spreadsheet-HandleRowBarO 
#-  HISTORY: 
a- 21 Apr 94 relPornl.gov 
(------------------------------------------------------------------------ 
proc Spreadsheet-HandleRowBar ( this row 1 \ 
( 

set can $Spreadsheet (Sthis,LeftCan): 
set matrix SspreadSheet(Sthis,Hatrix): 

i f  ( "[lindex (Scan itemconfigure rowbar-brow -relief1 4 1 "  == "raised" ) \ 

global Spreadsheet; 

( 
Scan iternconfigure rowbars -relief raised; 
Scan itemconfigure rawbar-Srow -relief sunken; 

# $matrix itemconfigure cell-row-$row -outline Sspreadsheet(ce1lOutlinel; 
) \  

else \ 
( 
Scan itemconfigure rowbar-grow -relief raised: 
1 

) 
# Spreadsheet-HandleRowBar 

#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
# -  NAME: Spreadsheet-SetCellValuesO 
# -  HISTORY: 
#-  21 Apr 94 relQornl.gov 
#-  PURPOSE: 
#-  Given a list of lists (one per row) containing cell - 
#-  values, populates accordingly 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
proc spreadsheet-Setcellvalues ( this value-list \ 
( 
global spreadsheet; 

$spreadSheet($this,LeftCan) delete celltexts; 

set rindex 0: 
set ypos SSpreadsheet(CellHa1fHeight); 
foreach row-list $value-list \ 

( 
set cindex 0: 
set xpos SspreadSheet(CellHalfWidth1: 
foreach value $row-list \ 

sxpos sypos \ 
-tags "celltexts celltext-$(rindex)-S(cindex)" \ 
-anchor c \ 
-font Sspreadsheet(Cel1Font) \ 
-text $value \ 
-fill $spreadsheet(CellFg~; 

( 
SspreadSheet($this,Matrix) create text \ 

incr xpos SSpreadSheet(Cel1Width): 
incr cindex; 
1 

incr ypos SspreadSheet(Cel1Height): 
incr rindex: 
) 

1 
0 Spreadsheet-Setcellvalues 

#---------------------------------------------------------------.--.----- 
I- NAME: Spreadsheet-SetColNamesO 
#-  HISTORY: a- 21 Apr 94 relRornl.gov 

#-  Given a list containing row label names, populates the - 
~----------------------------------------------------------------.------. 
proc Spreadsheet-SetColNames ( this name-list 1 \ 
( 

$spreadSheet(Sthis.LeftCan) delete coltexts: 

set cindex 0: 
set xpos $SpreadsheetfCellHalfWidth); 
foreach name $name-list \ 

a- PURPOSE: 

a- left canvas bars with the label strings as text 

global Spreadsheet; 

( 
$SpreadSheet(Sthis,TopCan) create text \ 

Sxpos SSpreadSheet(CellHa1fHeight) \ 
-tags "coltexts coltext-Scindex' \ 
-anchor c \ 
-font SspreadSheet(Labe1Font) \ 
-text $name \ 
-fill SSpreadsheet(Labe1Fg): 

SspreadSheet(Sthia,Topcan) bind coltext-Scindex <ButtonRelease-l, \ 
"Spreadsheet-HandleColBar Sthis Scindex": 

incr cindex; 
incr xpos SSpreadSheet(Cel1Width): 
) 

) 
# Spreadsheet-SetColNames 

I----------------------------------------------------.-----..-...------.- 
I- NAME: Spreadsheet-SetRowNames ( ) 
a- HISTORY: 
# -  21 Apr 94 relRornl.gov 
#-  PURPOSE: 
a- Given a list containing row label names, populates the - 
# -  left canvas bars with the label strings as text 
(-------------------------------------------------------------------.~-.- 
proc Spreadsheet-SetRowNames ( this name-list ) \ 
( 

-- Delete Existing Text Items I 
# 
$spreadsheet(tthis.LeftCan) delete rowtexts: 

global Spreadsheet: 

_ _  
set rindex 0: 
set ypos SspreadSheetfCellHalfHeight); 
foreach name $name-list \ 

i 
$spreadsheet(Sthis,Leftcan) create text \ 

$spreadsheet (CellHalfWidth) Sypos '. 
-tags "rcwtexts rowrexr-Srindex \ 
-anchor c \ 
-font $Spreadsheet (LabelFont) \ 
-text $name \ 
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-fill Sspreadsheet(Labe1Fg); 

readSheet(Sthis,teftCan) bind rowtext-Srindex <ButtonRelease-l> \ 
sTspreadSheet-HandleRowBar Sthis Srindex"; 

incr rindex; 
incr ypos SspreadSheet(Cel1Height); 
1 

1 
I spreadsheet-SetRowNaes 

a------------------------------------------------------------------------ 
I- NAME: spreadsheet-SetRoWaluesO 
I- HISTORY: 
a- 21 A p K  94 re7Bornl.gov 
I- PURPOSE: 
I- Given a list containing row values (label followed by - 
I- column values), populates the spreadsheet a------------------------------------------------------------------------ 
proc spreadsheet-SetRoWalues 1: this rv-list ) \ 
( 

I -- Delete existing Text Items 
I 
$Spreadsheet(Sthis.LeftCan) delete rowtexts; 
Sspreadsheet($this,Watrix) delete celltexts; 

I -- Procesd Each List Item as a Row 
a 
set rindex 0; 
set ypos Sspreadsheet(Cel1HalfHeight); 

foreach row-list Srv-list \ 

global spreadsheet; 

-- 

-- 

I 
0 

-- Create Label Text -- 
SspresdSheet(Sthis,LeftCan) create text \ 

Sspreadsheet(CellHa1fWidth) Sypos \ 
-tags "rowtexts rowtext-Srindex' \ 
-anchor c \ 
-font $SpreadSheet(LabelFont) \ 
-text [lindex $row-list 01 \ 
-fill SspreadSheetlLabelPg); 

Sspreadsheet(Sthis,LeftCan) bind rowtext-Srindex cButtonRelease-l> \ 

-- Process Remaining Items in Sublist as column Values 
"spreadsheet-HandleRowBar Sthis Srindex"; 

-- I 
I 

set cindex 0; 
set xpos SspreadSheet(CellHa1fWidth); 

foreach value [lrange $row-list 1 end1 \ 

;SpreadSheet(Sthis,Hatrix) create text \ 
SXPOS :ypoa \ 
-tags celltexts celltext-S(rindex)-S(cindex)' \ 
-anchor c \ 
-font $spreadsheet (CellFont) \ 
-text Svalue \ 
-fill SspreadSheet(Cel1Fg); 

incr xpos Sspreadsheet(Ce1lWidth); 
incr cindex; 
) 

incr ypos SspreadSheet(Cel1Height); 
incr rindex; 
1 

) 
1) spreadsheet-SetRowValues 
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N- PURPOSE: 
0- Creates a spreadsheet object 

-- Compute Canvas Display Values _ _  I 
I 
i f  ( $display-cols > Sncols ) ( set display-cols Sncols 1 :  
i f  ( $display-rows > Snrows ) ( set display-rows Snrows ) ;  
set display-width [expr $display-cols SSpreadsheet(cel1width) 
set display-height lexpr $display-rows SSpreadsheetlCellHeigt 
set region-width lexpr Sncols SSpreadsheet(Cellwidth)1; 
set region-height Iexpr Snrows SspreadSheet(Cel1Height) I ;  
I -- container Frame 
I -- 
frame Sparent.S(narne)-frame \ 

-background $Spreadsheet (Bgl \ 
-bordewidth 1 \ 
-relief sunken: 

set Spreadsheet($name. Frame) Sparent. S(name)_frame; 

w - -  Packing Dummies 
w _ _  

I; 
It) I ;  
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frame Sparent.S(name)-frame.right \ 
-background SspreadSheet(Bg) \ 
-width SSpreadSheet(Scrol1Width) \ 
-borderwidth 1; 

pack $parent.$(name)_frame.right -side right -fill y; 

frame $psrent.S(name)-frame.left \ 
-background Sspreadsheet(Bg) \ 
-width Sspreadsheet(Cel1Width) \ 
-borderwidth 1; 

pack $parent.S(name)-frame.left -side left -fill y; 

frame Sparent.S(name)-frame.right.bottom \ 
-background SSpreadsheet(Bg) \ 
-height SspreadSheet(scrol1Height) \ 
-borderwidth 1; 

pack $parent.S(name)-frame.right.bottom -side bottom; 

-ofient ver \ 
-width SSpreadsheet(ScrollW1dth) \ 
-command "Spreadsheet-YScroll Sname'; 

pack Sparent. $(name)-frame. right .yscroll -side right -fill y; 

I 
I 
canvas Sparent.$(name)-frame.matrix \ 

-- Matrix Canvas 
-width $display-width \ 
-height $display-height \ 
-scrollregion "0 0 $region-width $region-height" \ 
-background $spreadsheet (Bgl \ 
-scrollincrement $spreadsheet (CellHeight) \ 
-xscroll "$parent.$(name)-frame.xscrol1 set" \ 
-yscroll '$parent.$(name)_frame.right.yscroll set"; 

pack Sparent.$(name)-frame.matrix -side top -expand yes - f i l l  both; 
set spreadsheet(Sname,Hatrix) Sparent.S(name)-frame.matrix; 

_- 

frame Sparent.S(name)-frame.right.top \ 
-backQround Spreadsheet (89) \ 
-height Spreadsheet (CellHeight) \ 
-borderwidth 1; 

pack $parent.S(name)-frane.right.top -side top; 

frame Sparent.S(name)-frame.1eft.bottom \ 
-background Sspreadsheet (Bgl \ 
-height SSpreadSheet(Scrol1HeSghtl \ 
-borderuidth 1; 

pack Sparent.S(name)-frame.left.bottom -side bottom; 

frame $parent.S(name)-frame.left.top \ 
-background SSpreadSheet(Bg) \ 
-height Spreadsheet (CellHeight) \ 
-borderwidth 1; 

pack Sparent.S(name)-frame.left.top -side top; 

-- Top Canvas -- b 
I 
canvas Sparent.S(namel-frame.topcan \ 

-width $display-width \ 
-height SSpreadSheet(Cel1Height) \ 
-scrollregion "0 0 Sregion-width SspreadSheet(Ce11Height)" \ 
-background SSpreadsheet(Bg1 \ 
-borderwidth 1 \ 
-scrollincrement SSpreadsheet(Cel1Height); 

pack Sparent.S(name)-frame.topcan -side top -fill x; 
set spreadsheet(Sname,TopCan) Sparent.S(name)-frame.topcan; 

I 
I 
canvas $parent.$(name)-frame.left.1eftcan \ 

-- Left Canvas -- 
-width Sspreadsheet(cellWidth1 \ 
-height $display-height \ 
-scrollregion '0 0 Sspreadsheetlcellwidth) $region-height' \ 
-background SSpreadsheettBg) \ 
-borderwidth 1 \ 
-scrollincrement SspreadSheet(Cel1Height); 

pack $parent.S(name)-frame.left.leftcan -side left - f i l l  y; 
set spreadsheet($name,teftCan) Sparent.$(name)-frame.left.1eftcan; 

-- Bottom Scrollbar -- I 
I 
scrollbar $parent.S(name)-frame.xscrol1 \ 

-relief sunken \ 
-orient hor \ 
-width $spreadSheet(scrollHeight) \ 
-command "spreadsheet-XScrol1 Sname" ; 

pack Sparent.$(name)-frame.xscroll -side bottom -f i l l  xi 

w -- Right scrollbar 
0 
scrol lbar Sparent. $ (name)-frame. right .yscroll \ 

_ _  
-relief sunken \ 

-- Create Buttons and Cells _ _  I 

for \ 
a 

( set row 0; set ypos 0 ) \ 
( $row < Snrows 1 \ 
( incr row; incr ypos Sspreadsheet(Cel1Height) ) \ 

( 
$parent.$(name)-frame.left.leftcan create bar \ 

0 sypos \ 
SspreadSheet(Cel1Width) Iexpr Sypos + Sspreadsheet(CellHeightl1 \ 
-tags 'rowbars rowbar-Srow' \ 
-fill SspreadSheet(Labe1Bg) \ 
-width 1; 

$parent.S(name)-frame.left.leftcan bind rowbar-$row <ButtonRelease-1, \ 
'spreadsheet-HandleRowBar Sname $row"; 

for \ 
( set col 0; set xpos 0 ) \ 
( $col Sncols ) \ 
( incr col; incr xpos SspreadSheet(Cellwidth1 ) \ 

if ( srow == 0 \ 
( 
$parent.S(name)-frame.topcan create bar \ 

sxpos 0 \ 
lexpr Sxpos + ~spreadSheet(Ce11Width)) SSpreadsheetlCellHeight) \ 
-tags "colbars colbar-Scol" \ 
-fill SSpreadSheetlLabelBg) \ 

$parent.S(name)-frame.topcan -width 1; bind colbar-Scol <ButtonRelease-l> \ 

1 
"Spreadsheet-HandleColBar Sname Scol"; 

Sparent.S(name)_frame.matrix create rectangle \ 
sxpos SYPOS \ 
Iexpr Sxpos t SspreadSheet(CellWidth1 - 11 \ 
[expr Sypos + SSpreadSheet(Cel1Height)l \ 
-tags "cells cell-row-Srow cell-col-Scol cell~$(row~~S(coll" \ 
-fill SspreadSheet(Cel1Bg) \ 
-outline SSpreadsheet(CellOut1ine) \ 
-width 1; 

) 
1 

return Sname; 
I 1 spreadsheet-Create 
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A.4 SPREADWINDOW.TCL 

I- spreadwindow 
#-  USAGE: 
I- spreadwindow-LoadFile [spreadwindow-create] filename - 

#--. 

# -  
# -  
# -  
# -  
a- 
#-  
#- 
t -  
a- 
#-  
# -  
# -  
H- 
#--. 

a- Object Attributes 
Data 

Pi 1 eName 
series 
Sheet 
stacked 

Title 
Topwindow 

XTitle 
YTitle 

list of observation lists, each with - 
the name of the observation and values - 
for each series 
name of temp file containing data 
list of series names 
Spreadsheet object name 
if "true". each observation is a stack - 
(unused) 
chart title 
name of the toplevel widget which is - 
the window 
x-axis title 
y-axis title 

( 

set bg [option get . menuBackground Tk]; 
set active-bg [option get . menuActive8ackground Tkl; 
set fg [option get . menUFOreground Tkl: 
set font [option get . menuFont Tk); 
set button-font [option get . menuButtonFont Tkl; 
frame Sparent.menubar \ 

-relief raised \ 
-background Sbg \ 
-borderwidth 2: 

I - -  File Button 

global P d b  spreadwindow; 

menubutton $parent.menubar.file \ 
-text "File" \ 
-underline 0 \ 
-padx 1 0  \ 
-activebackground $active-bg \ 
-activeforeqround Sfg \ 
-background-Sbg \ ~ 

-font $button-font \ 
-foreground Sfg \ 
-menu Sparent.menubar.file.menu; 

menu Sparent.menubar.fi1e.menu \ 
-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background Sbg \ 
-borderwidth 2 \ 
-foreground Sfg \ 
-font Sf ont; 

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

-state disabled \ 
-label "Save" \ 
-underline 0 \ 
-command ( puts stdout "Not yet implemented,' ) ;  

Sparent.menubar.file.menu add separator; 

Sparent.menubar,file.menu add command \ 
-label "Exit" \ 
-underline 1 \ 
-background #7f0000 \ 
-activebackground Uaf0000 \ 
-command "destroy Spsrent"; 

# -- Display Button 
menubutton $parent.menubar.display \ 

-text "Display" \ 
-underline 0 \ 
-padx 10 \ 
-activebackground Sactive-bg \ 
-attiveforeground Sfg \ 
-background Sbg \ 
-font $button-font \ 
-foreground Sfg \ 
-menu Sparent.menubar.disp1ay.menu; 

-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background Sb3 '\ 

menu Sparent.menubar.disp1ay.menu \ 
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-borderwidth 2 \ 
-foreground Bfg \ 
-font $font; 

I -- Display Menu 
Spsrent.menubar.display.menu add command \ 

-label ' Bar Graph - \ 
-underline 1 \ 
-command "spreadwindow-CreateBarWindow Sthis"; 

$parent.menubar.display.menu add command \ 
-state disabled \ 
-label - tine Graph " \ 
-underline 1 \ 
-command ( puts stdout "Not yet implemented" 1;  

0 -- Set Up Menu 
pack \ 

$parent.menubar.file \ 
$parent.menubar.display \ 
-side left \ 
-ipadx 5 \ 
-ipaQ 2; 

bind Sparent 4ny-FocusIn> \ 

i f  ( (\"%d\" E= \anNotifyVirtual\") Lh (\"am\" z= \"NotifyNormal\') ) \ 
\"focus $parent.menubar\' 

tkrnenuBar Sparent.menubar \ 
Sparent.menubar.fi1e: 

return $parent.menubar; 
1 
# SpreadWindow-CreateMenuBar 

Spreadwindow-Create ( ) 

-- Name of This Object 0 
I 
set this spreadwin$SpreadWindow(count); 

I 
I 
set name .swtop$SpreadWindow(count) ; 
set Spreadwindow(Sthis,TopWindow) $name; 

I -- Build Toplevel 
toplevel Sname; 
wm iconbitmap Sname BSFdb_library/spread.xbm 
wm iconmask Sname Q$Fdb-library/spread.xbm 
wn iconname Sname 'spreadsheet - SspreadWindow(count)"; 
wm minsize $name 300 200; 
wm title Sname "spreadsheet Window - Sspreadwindow(count) "; 

_- 

-- Name of Toplevel Window -- 

I) -- Build Menuear 
Spreadwindow-CreateMenuBar $name Sthis; 

I -- Pack Frames 
pack Sname.menubar -side top -fill x; 

I -- Increment Window Count 
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incr spreadwindow(count); 

return Sthis; 
I 1 spreadwindow-Create 

global spreadwindow Spreadsheet; 

-- Create Title Label _ _  I 
label $spreadwindow (Sthis, Topwindow) . tit le \ 

-background Sspreadwindow(8g) \ 
-foreground SSpreadWindow(Tit1eFg) \ 
-font Sspreadwindow(Tit1eFont) \ 
-text $SpreadWindow($this,Title) ; 

-- Create spreadsheet Widget I 
I 
set sheet \ 

-- 
[Spreadsheet-Create \ 

SspreadWindow($this,TopWindow) \ 
[llength SSpreadwindow($this,Data)l \ 
lllength SSpreadwindowiSthis,Series)l \ 
1 ;  

set spreadwindow($this.Sheet) $sheet; 

spreadsheet-SetColNames $sheet SSpreadwindow($this,Series): 

spreadsheet-SetRowValues Ssheet $spresdwindow(Sthis,Data); 

pack $Spreadwindow(Sthis.TopWindow).title \ 
-side top \ 
-ipady 5 \ 
-fill x; 

pack SSpreadsheet(Ssheet,Frame) \ 

I 
# Spreadwindow-Createsheet 

-side top -expand yes -fill both; 

I- 22 Apr 94 re78ornl. gov 
I- PURPOSE: 
0 -  Parse the attribute line in the data stream 



e- HISTORY: 
a- 22 Apr 94 re7Qornl.gov 
(.- PURPOSE: 
(.- Populate the data for the chart from the data file - 
(------------------------------------------------------------------------ 
proc Spreadwindow-LoadFile ( this filename ) \ 
( 

I 
N 
set spreadWindow(Sthis,Title) "Could not open file Sfilename": 
set spreadWindow(Sthis,Xitle) "": 
set spreadwindow(Sthis,YTitle) * " ;  
set spreadwindow(Sthis,stacked) "true"; 
set spreadWindow(Sthis,Series) ' I " ;  

set spreadWindow(Sthis,Data) 0 ;  
set spreadwindow(Sthis.FileName) * * ;  
set spreadwindow(Sthis,Sheet) * " :  

N 
N 
if ( [catch ( set fid (open Sfilename "r"1 )I == 0 ) \ 

N 
0 

global Spreadwindow Fdb-library: 

-- Initialize Attributes -- 

-- Open File _ _  
( 

set Spreadwindow(Sthis.FileName) Sfilename: 

-- Save File Name _-  

I -- Read Attribute Line 
0 
gets Sfid line; 
spreadWindow-ParseAttrs Sthis Sline; 
set Spreadwindow(Sthis,Series) \ 

set Spreadwindow(Sthis,Data) 0 ;  

-- 

[split SspreadwindowlSthis,Series) ":"I; 

0 -- Read observation Lines 
0 -- 
while ( [gets Sfid line] > -1 ) \ 

( 
lappcnd SpreadWindow(Sthis,Data) [split Sline '\t"l: 
) 

-- Create Spreadsheet _ _  (. 
0 
spreadwindow-createsheet Sthis: 
) 

udate: 
1 
# spreadwindow-LoadFile 

) \  
else \ 

I 
set Spreadwindow(Sthis,FileName) Sfilename: 
) 

N -- Initialize Attributes 
N 
set SpreadWindow($this,Title) "Error reading results": 
set spreadwindow (Sthis, XTi t le) " " : 
set SpreadWindow(Sthis,YTitle) " * ;  
set Spreadwindow(Sthis.Stacked) "true"; 
set spreadWindow(Sthis.Series1 * " :  
set SpreadWindow(Sthis,Data) 0 :  
set spreadwindow(Sthis.Sheet) " * :  

_ _  

-- Read Attribute Line _-  I 
if  ( "[Sfdb ReadNextLine line]" I =  'eof" ) \ 

( 
catch ( puts Sfid Sline 1; 
Spreadwindow-ParseAttrs Sthis Sline; 
set spreadwindow(Sthis, Series) \ 

set spreadwindow 1Sthis.Data) ( )  : 

[split Sspreadwindow (Sthis, Series) " : " 1 ; 

N -- Read observation Lines 
N -- 
while ( "[Sfdb ReadNextLine line]" I =  'eof" \ 

( 
catch ( puts Sfid Sline 1; 
lappend Spreadwindow (Sthis, Data) [split SI ine " \  t" 1 : 
) 

N -- Create Spreadsheet 
N -- 
Spreadwindow-Createsheet Sthis; 
1 

catch ( close Sfid 1 ;  

update: 
i 
Y Spreadwindow-LoadCommandResult 

N - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
0-  NAME: spreadwindow-LoadComandResultO 
I)- HISTORY: 
R -  22 Apr 94 re7Qornl.gov 
I- PURPOSE: 
I- Populate the data for the chatt from the network stream - 
N- resulting from a command to the server o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - -  
proc Spreadwindow-LoadCommandResult ( this fdb 1 \ 
( 

a 
N 
set filename -,/tmp/[option get . fileprefix ""]$this": 
i f  ( [catch ( set fid [open $filename "w"1 1 1  ) \ 

global Fdb spreadwindow Fdb-library: 

- -  Set Data File Name _ _  

( 
set spreadWindow(Sthis,FileName) " ' I :  

puts stderr "Error creating $filename"; 
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A.5 TEXTWINDOW.TCL 

#- I Mar 94 re7'dornl.gov 

#-  Textwindow 
#-  PACKAGE: 

#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1- NAME: Textwindow-CreateMenuBarO 
I-  HI STORY : 
I- 4 Mar 94 re7Qornl.gov 
(------------------------------------------------------------------------ 
proc Textwindow-CreateMenuBar ( parent this I \ 
( 

set bg [option get . menueackground Tkl; 
set active-bg [option get . menuActiveBackground Tkl; 
set fg [option get . menuForeground Tkl; 
set font [option get . menufont Tkl; 
set button-font [option get . menuButtonFont Tkl; 
frame $parent.menubar \ 

-relief raised \ 
-background S b g  \ 
-borderwidth 2; 

t -- File Button 
menubutton Sparent.menubar. file \ 

-text "File" \ 
-underline 0 \ 

-activebackground $active-bg \ 
-activeforeground Sfg \ 
-background Sbg \ 
-font $button-font \ 
-foreground Sfg \ 
-menu $parent.menubar.file.menu; 

global Idb Textwindow; 

-padx 10 \ 

menu Sparent.menubar.file.menu \ 
-activebackground Sactive-be \ 
-activeforeground Sfg \ 
-background S b g  \ 
-bordewidth 2 \ 
-foreground Sfg \ 
-font Sfont; 

-- File Uenu 4 
Sparent.menubar.fi1e.menu add command \ 

-state disabled \ 
-label *Savey \ 
-underline 0 \ 
-command ( puts stdout "Not yet implemented' ) ;  

$parent.menubar.file.menu add separator; 

Sparent.menubar.fi1e.menu add command \ 
-label -Exit" \ 
-underline 1 \ 
-background #7f0000 \ 
-activebackground #af0000 \ 
-command "destroy Sparent'; 

-- Set Wp Menu 
$parent.menubar.file \ 
-side left \ 
-ipadx -ipady 5 2; \ 

I 
pack \ 

bind Sparent <Any-PocusIn> \ 

i f  ( (\"Id\" == \"Notifyvirtual\') && (\"Qm\" == \"NotifyNormal\") ) \ 
\'focus $parent.menubar\" 

tkmenuear $parent.menubar \ 
Sparent.menubar.file; 

return Sparent.menubar; 
1 
0 Textwindow-CreateMenuBar 

text Stext-widget \ 
-background STextWindow(Bg) \ 
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-foreground STeXtWhdow(Pg) \ 
-borderwidth 2 \ 
-relief sunken \ 
-font STextWindov(P0nt) \ 
-height 20 \ 
-width 80 \ 
-wrap word \ 
-yscrollcommand "Sparent.text-frame.yscrol1 set"; 

-- Build Scrollbar -- I) 
I) 
scrollbar 5parent.text-frame.yscrol1 \ 

-orient ver \ 
-relief sunken \ 
-command "Sparent. text-frame. text yview"; 

I; -- Pack 
I 
pack \ 

_ _  
Sparcnt.text-frame.yscrol1 \ 
-side right \ 
-pady 2 \ 
-fill y: 

$parent.text-frame.text \ 
-side top \ 
-pa& 5 \ 
-pady 2 \ 
-expand yes \ 

return $text-widget; 
) 
R Textwindow-CreateText 
R------------------------------------------------------------------------ 

pack \ 

-fill both: 

a- NAHE: Textwindow-Create0 
I)- HISTORY: 
#-  4 Mar 94 re70oenl .gov 
4- PURPOSE: 
R- Creates a Textwindow object 
)------------------------------------------------------------------------ 
proc TextWindow-Create ( )  \ 
( 

R 
a 
set this textwinSTextWindow(count); 

4 -- Name of This Window 
t 
set name .twtopSTextWindow(count): 
set TextWindow(Sthis,TopWindow) Sname: 

# - -  Build Toplevel 
0 
toplevel Sname; 
wm iconbitmap Sname 8SFdb-library/tenninal.xbm 
wm iconmask $name @SFdb-1ibrarylterminal.xbm 
wm iconname $name "Text - $TextWindow(count)'; 
wm minsize $name 10 10; 
wm title $name "Text Window - $TextWindow(count)"; 
I - -  Build Frames 
# 
Textwindow CreateHenuBar $name Sthis: 
set TextWindow($this ,Text) 

# 
I 
pack $name.menubar -side top -f i l l  xi 
pack $name.text-frame -side top -ipadx 5 -ipady 2 -expand yes - f i l l  both: 

global Textwindow Fdb-library; 

-- set Name of This object -- 

-- 

_ _  

_ _  
[Textwindow-CreateText $this1 : 

-- Pack Frames _ _  

I)- PURPOSE: 
a- 
#- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - -  
proc Textwindow-LoadFile ( this filename ) \ 
( 

set text-widget STextWindow(Sthis.Text); 

a 
# 
i f  ( [catch ( set fid [open $filename "r.1 ) 1  \ 

Populate the data for the text from the data file 

global Textwindow Fdb-library; 

-- Open File -- 
( 
$text-widget insert end "Could not open file $filename": 
) \  

else \ 
( 
while ( [set width [gets Sfid line11 D -1 ) \ 

( 
if ( Swidth z 80 ) ( $text-widget configure -width 132 ) ;  

$text-widget insert end [format "%s\n" Slinel: 

) 
I) update; 

update; 
) 
I) Textwindow-LoadFile 

R-----------------------------------------------------.----..-----.------ 
R- NAME: 
6- HISTORY: 
R- 4 Hat 94 re7eornl.gov 
(I- PURPOSE: 
R- Populate the data for the text from the network stream - 
R- resulting from a command to the server 
R-----------------------------..--.-------------.---------------------.-. 
proc Textwindow-LoadCommandResult ( this fdb \ 
( 

1 

Textwindow-LoadCommandReaultO 

global Textwindow Fdb-library; 

set text-widget $TextWindowlSthis,Text): 

# 
while ( "[set width [Sfdb ReadNextLine line])" ! =  "eof" ) \ 

( 
i f  ( Swidth > EO ) ( $text-widget configure -width 132 1 :  

$text-widget insert end [format " % s \ n "  Slinel: 
) 

# -- open File _ -  

update: 
1 
I )  Textwindow-LoadCommandResult 
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APPENDIX B. WIDGET EXTENSION SOURCE LISTINGS 

B.l TKTH1NG.H 

/ft.t.**."**tl**t.*.**~..'~~*.*~'~.*."..~.~~'~~".~.''."**~~~~~~.~'~* 

...**.,~**** t t . . . .* .** .~~.~~*~~*.~. . .* .~.*~.**~*. . . .~. . . . .~. .* .* . . . .~*. .J 

#define ConfigError Ox01 
(define Redrawpending 0x02 

Flap Mask Values 

I /  object Attributes 
/ /  

protected: 

TkWindow 
Tcl-Interp 

unsigned short 
int 
int 

tkh'in; 
tkrnterp: 

t kFlags ; 
tkwidth: 
tkHeight; 

tkBorderWidth; 
tkBgBorder; 
tkFgBorder; 
tkRelief i 

public: 

/ /  constructors and Destructor8 
/ /  
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I Construct a particular TkThing given the path name * 
* t * ~ * t * t t . . . . . ~ . * * t t l * * * ~ * ~ * . . ~ . * * * * t . t . ~ * * * * . * * . . ~ ~ ~ * ~ * . . * ~ ~ . . * . ~ . . ~ J  

TkThing ( 
Tkwindow, 
Tcl-Interp *,  
int , 
char 11 
) ;  

I . .**, .* ttttt...*..**t**tttt...t**.**~***.,..*~******~**..***...*~**~"~.** 

-TkThing ( 1  NAME: 
+. PURPOSE: 
I )  Destructor *.... .~...l***,tt..t...~~~,.....*l.t.~~,~......,~~..~~..........~~, 
virtual -TkThing ( )  ; 

public: 

/ I  class Methods 
/ I  

,...* ','.*"'....".**t.*tttt...r..tt*tt~~*~..~~*...~~~.~~**.........~. 

' NAME: HandleDestroy f ) 
* PURPOSE: 

* references have exhausted. 
NOTE: . This is not truly an inline ...*. t*lt..**.tt....~..**.*.~.*~..*......."~~*."~.~*~..**."~~...~..*.*, 

static void HandleDestroy( TkThing thing ) 

. Routine registered to destroy an object when all 

( 
delete thing; 
) ;  

I... ...,.l******.,...,....~~~..~.....*.~.....~~..,~.....*........,,.~*~ 

* NAME: HandleDisplayO 
PURPOSE: 

Routine registered as an idle procedure to display the 
object. 

* NOTE: 
This is not ttuly an inline .. t..t.ttt.t*......***t***t.t....t.tt*.~*.*~~*..~*~.*~~~*.~...*..."~.~~*.**~.~~*.*/ 

static void HandleDisplay( TkThing & thing ) 
( 
thing.Display() ; 
) ;  

/t*.l~...t**.*..~"**~.~.*~....~~~..~~~~*.*..~....~~..*~~~..........~.~~ 

* NAME: HandleEvents 0 
PURPOSE: 

NOTE: 

t.t.*..,...t.t******..,.~~~~..~~~*~~~~~~~.~..~.~.~..~.~~~~,~,~~~,~.~.~, 

static void 

Routine registered to handle events 

This is not truly an inline 

HandleEvents( TkThing b thing, XEvnnt f, event 1 
( 
thing.HandleEvent( event ) :  
1 ;  



/.*tttt*.tt..tt..l.~tt.....~~~***.~*~.~..*.*~~**..~*~.*.*.*,.~,,.*~*.**** 

NAME: ProcessFactoryCommandO 
PURPOSE: . Processes the "thing" command by creating a new 

TkThing object. 

Tcl status 

Tk-Window main-window, 
Tcl-Interp * interp, 
int argc , 
char argv[l 
) :  

' omm: 
. t t ~ ~ * t t t . t t t t ~ t t * 1 . t * t * . * * t * * ~ ~ * * ~ ~ ~ ~ ~ . ~ ~ A ~ ~ * ~ * b * ~ * ~ ~ * ~ ~ b 4 4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ /  

static int ProcessPactoryCommand( 

/....*.......*.L..****.***.****ttttt~**~~*~~~**.~~~*~***.~.~*****~~ 

NAME: ProcessWidgetCommandO 
PURPOSE: 

Processes the "thing" widget command 
omm: 

Tcl status t 
t**t...t..tt.....*.t...........t......tt~.~.*.~...~.*..**~.~~.~*~..**./ 

static int Processwidgetcommand( 
TkThing h thing, 
Tcl-Interp interp. 
int argc, 
char argvvll 
) 

( 
return thing.ProcessCommand( argc, argv ) :  
1: 

void Display 0 i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NAME: HandleEvent ( 1  
PURPOSE: 

I.*** t*.t.tt~~**..tttt*tttttt***t**...tt..******...******~*~.***..~.../ 

void HandleEvent ( XEvent L 1 i 

/t...tt..t..t...tt.t.*~~***.~~.~*~.*~*~**.****~~*.~*..~****..~*..*..~*. 

Processcommand0 NAME: 
PURPOSE: 
OUTPUT: 

*t.tt..*.t......~...*~.*t.tl.*****~,*~*~***~*.*..*.**.*~.~*.**./ 
int Processcommand( int argc, char argvll ) i  
1; 

* 

Tcl status 

(endif 

static void Registercommand( 
TLWindow main-win, 
Tcl-Interp * interp 
) 

( 
Tcl-CreateCommand( 

interp, 
"thing', 
(Tcl-CmdProc * )  ProcessFactoryComand. 
(ClientData) main-win. 
(Tcl-CmdDeleteProc * )  NULL 
) :  

1: 

/ /  object Hethods 
I 1  

protected: 

* NAME: Configure0 
PURPOSE: 

Processes the configure options 
0mpUT: 

Tcl status * * *  ~t*****tt*******t.**.*.*.....~*~~**.*~~.*.*~~*~***~~~.*..***~.~*~~*/ 
int Configure( int argc, char * argvll, int flags = 0 ) :  
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, 

8.2 TKTHING.CC 
dtatic char * sccs-id I .%Z% tm %I% % G I * ;  ,**.**. t ~ . . . ~ * * . . . . . , . ~ ~ . , * * * . * ~ * * * * * 4 ~ * ~ * * * * * ' * ~ * * ~ . ' ~ ~ . . . ' ~ . ~ ~ . ~ ~ ~ . * ~ . *  
* NNIE: TkThing. cc * 

HISTORY: 4 . 27 sep 93 Ron Lee 
.*~....~~~....**.***t***~*~~****~~.~ ' * * . . . * . ~ * ~ * ~ . * ~ ~ . ' ~ . * * * * * ~ * * * * * ~ ~ . ~ ~ /  
+include <stdio.h> 
#include <stdlib.h> 
*include <unIstd.h> 
#include <atring.h> 
#include "TkTh1ng.h" 

,******.***.*.* ~t.t.*.***~***~.,*~**~~***...*~.*~.~."'**~'..~~*~~4*.~*** 

* NAME: TkThing: :-tkconfigspecs 
.t.*.*...~..t...~t***tt.*tt***tt.ttt.....~~.....~~~"~".~*.*~*~**~.*.~***.~, 

T\Con f i gSpec TkThing::-tkConfigspecs[] = 

(TK-CONFIG-BORDER, '-background', "background'. 'Background'. 

(TK-CONFIG-BORDER, '-background". "background", 'Background", 
"kdb79e". Tk-Offset(TkThing. tkBgBorder1, TK_CONFIG_CO~R-ONLY), 

"white", TkOffset(TkThing, tkBgBorderl, TK-CONFIC-MONO-ONLY), 
(TK-CONFIG-SYNO~IYM, '-bd', "borderwidth', (char ' 1  NULL, 

(TK-CONFIG-SYNONYM, "-bg", 'background'. (char * )  NULL. 
(char *) NULL, 0, O ) ,  

(char * I  N73LL. 0 .  01.  
(TK-CONFiG_INT;-~~borde~idth', 'borderwidth', 'Borderwidth", 

(TK-CONFIOSYNONYM, "-fg'. "foreground", (char * )  NULL, 
*2 ' ,  TLOffset(TkThing, tkBorderWidth), 0 ) .  

(char * )  NULL. ?, 0 1 ,  
(TK-:ONFIG-BORDER. -foreground', 'foreground". 'Foreground', 

(TK-CONFIG-BORDER, -foreground", "foreground', Foreground", 
tb03060'. Tk-OEfaet(TkThing, tkFgBorder) , ~-CONFIG-COMR-ONLY), 
'black", Tk-Offset (TkThing, CkfgBorder) , TK-CONFIG30NO-'JNLY), 
" 6 4 ' .  TkOffset(TkThin9, tkHeight), 

'raised", TkOffset(TkThing, tkselief), 0 ) .  
(TK-CONFIC INT "-width" "width', "Width", 

" 6 4 ' ,  kO;fset(TkThing, tkwidth), 0 ) .  
(TK-CONFIG-END, (char * )  NULL, (char * )  NULL, (char * )  NULL, 

(char * )  NULL, 0, 0 )  

(TK-CONFIG-INT, --height', "height , "Height', 

1: 

,* t..**"****.*******t..t.t..*.~***...*,",~~*~.~*~~"~,~*,*.**~***,~~~~~~*...~ 

NAME: TkThing: :TkThingO 
HISTORY: 

21 sep 93 Ron Lee * *  t*tt..*ltt...t.t....*.~***tttt..t.~~~*~.~~...~*."*.*~*.*.~.*~*~.../ 
TkThing::TkThing( Tk-Window win, Tcl-Interp intern, int argc, char * a r w [ )  ) 
( 
tkwin = win; 
tkInterp z interp; 
tkFlags j: 0; 
tkBgBorder E NULL; 
tkrgsorder = NULL; 

i f  ( Configure( argc, argv ) ! =  TCL-OK ) 

) / /  TkThing: :TkThing 
tkFlags I =  Configerror: 

t * * * 1 * * * * ~ * ~ . . t t * * * t * ~ * * * * ~ ~ , . . ~ ~ . ~ ~ . . * ~ ~ * ~ ~ ~ . * . . . * * .  

NAME: TkThing: :-TkThingO * HI STORY : 
27 sep 93 Ron Lee 

f . . * * ' *~.*******" "* . . . . ' . " ** .~* .***~&.~* ,***~* . . . . . * ** .~. . . *** . .~*~~*~. .~ 
NAME: TkThing::ConfigureO I I  
HISTORY: * 

27 See 93 Ron Lee 
1. t.t . . . . . . . .t . . . , . .***.l******~*.. . .**~... ,~****.**.~.**~~*~~.*.. .*.***.. . .f  

int 
TkThing::Configure( int argc, char argv[l, int flags ) 
( 

(I 

int result i 

result I TkConfigureWidget( 
tkInterp, 
tkwin, 
-tkConfigSpecs, 
argc. 
arw, 
(char * )  this, 
flags 
I ;  

i f  ( result == WLOK ) 
( 
TksetBackgroundFromEJorder( tkwin. tkBgBorder ) ;  

TkGeOaetryRequest( tkwin, tkWidth. tkHeight ) ;  
Tk-setInternalBorder( tkwin, tkeorderwidth ) ;  

i f  ( I (  tkFlags C Redrawpending ) ) 
( 
Tk-DoWhenIdle( (ThIdleProc * )  HandleDisplay. (ClientData) this I ; 
tkFlags I =  Redrawpending: 
) 

) 

return result; 
) / /  TkThing::Configure 

int 
GC 

offset = tkElorderWidth << 1 ;  
gc; 

tkFlags 6.- -Redrawpending; 

i f  ( tkWin ! E  NULL &L Tk-IsMapped( tkwin ) ) 
( 
gc = Defaultccl 

Tk-Display( tkwin ) ,  
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Defaul tscreen ( TkDisplay I tkwin) ) 
1; 

TkFill3DRectangle( 
TkDisplay( tkWin ) ,  
TkWindowId( tkwin I 
tkegaorder , 
0 .  0 .  
ThWidth( tkwin ) ,  TkHeight( tkwin ) ,  
tmorderwidth, 
tkRelief 
I :  

TkDisplay( tkWin ) ,  
gc . 
5, 
Linesolid, 
CapRound, 
JotnRound 
) :  

Tk-Display( tkWin ) ,  
gc # 

(Tk_3DBorderColor( tkPgBorder ))->pixel 
) ;  

XDrawLine ( 
TkDisplay( tkWin I .  
Tk-windowId( tkwin I ,  
gc * 
offset. 
offset, 
tkWidth - offset, 
tkHeight - offset 

XSetLineAttributes (. 

XSetForeground( 

) ;  
1 / /  if 
/ /  TkThing: :Display 

,.** lt.t~..t.tt.***.t..~~..~,*~~~~~.*~.~*~,~**,,~**..~,,~*~*.****.**~...*~ 

NAME: TkThing: :HandleiWentO t 
t HI STORY : 

27 Sep 93 Ron Lee t .. t . . . . . t t t * t t t t . t . . , ~ ~ ~ * * * t t * * * * * ~ ~ , . . . ~ * * * ~ ~ . . * * . ~ ~ ~ ~ . * . . . ~ J  

void 
TkThing: :HandleEvent( XEvent h event I 
( 
if ( 

event.type == ConfigureNotify I I  
( event.type == Expose LL 

) 
event.xexpose.count == 0 ) 

( 
tkwidth = Tk-Width( tkWin 1 ;  
tkHeight Tk-Height( tkwin 1 :  

i f  ( I ( tkFlags L Redrawpending 1 I 
( 
Tk-DoWhenIdle( HandleDisplay, (ClientDatal this I ;  
tkFlags I =  Redrawpending; 
1 

) 

( 
Tcl-DeleteCommand( tkInterp, Tk-PathName( tkWin ) ) :  
tkWin = NULL: 

else if  ( event.type == DestroyNotify ) 

if ( tkFlags & Redrawpending ) 
Tk-CancelIdleCall( HandleDisplay, (ClientData) this ) ;  

TkEventuallyFree( (ClientData) this, (ThFreeProc * )  HandleDestroy 1 :  
> 

) / I  TkThing::HandleEvent 

/*""*.'~*****."..*,.*~~..~,..~**....~*.*~***..*.~**~~"..~**~~~.~*....* 
t NAME: TkThing: : Processcommand0 t 

27 Sep 93 Ron Lee 
~ . t * * t * * * * t t . . . . . . t ~ . * * , . . * ~ ~ . ~ ~ t ~ ~ . ~ ~ * ~ . * . . , ~ * . ~ * . . ~ . ~ ~ ~ . * . ~ ~ ~ . * . . . . ~ . ~ J  

int 
TkThing::ProcessCommand( int argc, char arm11 
r 

HISTORY: 

int result I KL-OK: 

if ( argc < 2 l 
I 
Tcl-AppendResult( tklnterp, "Usage: *,  argv(01, " option 7arg . . .  7 " .  NULL ) ;  
result = KL-ERROR; 
) 

else i f  ( strcmp( argv111, "configure" ) == 0 ) 
( 
i f  ( argc == 2 I 

( 
result = Tk-ConfigureInfo( 

tklnterp. 
tkwin. 
-tkconfigSpecs, 
(char * I  this, 
NULL. 
0 
) ;  

) 

( 
result = Tk-ConfigureInfo( 

else I f  ( argc == 3 1 

tklnterp, 
tkwin. 
-t kconf igspecs, 
(char * )  this, 
arpvI21 I 

0 
) ;  

1 

else 
result = configure( argc - 2. argv + 2 ,  TK-CONFIG-ARCV-ONLY l: 

1 

return result; 
) / I  TkThing::ProcessCommand 

/.t...,*...**.tt..tt..~,.*~~.*....tll......~~............~..~~~~....... 

NAME: TkThing::ProcessFactaryCommand() 
HISTORY: 

27 sep 93 Ron Lee ~ * ~ * . * * ~ . ~ . ~ * . ~ * * * .  t~.***~~~~~*~.~,~~.*~.~~.~...**~*~,*~~*.~~*.~..,....*/ 

int 
TkThing::ProcessFactoryCommand( 

Tk-Wi ndow 
Tcl-Interp interp. 
int awe, 
char argv l l  

ma i n-wi n , 

1 
( 
int 
Tk-Window 
TkThing 

result I TCL-OK: 
new-win; 
new-thing; 
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I /  check For Minimal Arguments 
I /  

i f  ( srgc < 2 ) 
I 

Tcl-SetResult( interp, "Usage: thing pathname ?options?", TCL-VOLATILE ) ;  
result = TCL-ERROR: 
1 

I /  create New Tk Window 
/ /  

else if  ( 
(new win = Tk-CreateWindowFromPath( interp, main-win, arm[l], NOLL ) )  31 

) 
NULL- 

( 
Tcl-SetResUlt( interp, "Error creating window", TCL-VOLATILE ) :  

1 
result E TCL-ERROR; 

/ I  Create New Object 
/ /  

else if I 
(new-thing = new TkThing( new-win. interp, argc - 2 .  a r m  t 2 ) )  == NULL 
) 

( 
Tcl-SctResult( interp, "Error allocating data structure", WL-VOLATILE ) :  
result = TCL-ERROR: 
) 

/ /  check For Configure Error 
/ I  

else if ( new-thing->tkFlags L ConfigError ) 
( 
Tk-DestroyWindow( new-win ) : 
delete new-thing; 
result I TCL-ERROR: 
) 

else 
( 
TksetClasa( new-win, "Thing" ) :  

TkCreateEventHandler( 
new-win , 
ExposureMask I StructureNotifyMask. 
(Tk-EventProc * )  HandleEvents, 
(ClientData) new-thing 
); 

Tcl-CreateCommand( 
interp, 
Tk-PathName( new-win ) , 
(Tcl-CmdProc * )  ProcessWidgetCommand, 
1cli;ntData) new thing. 

Tcl-SetResult( interp, Tk-PathName( new-win ) ,  TCL-VOLATILE I :  
) / /  else everything allocated 

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

C.l TKBAR1TEM.H 

t 
t 

pub1 ic: 

Tk-Item 
double 
int 
Tk-JDBorder 
int 

protected: 

bi Header : 
biBboxl 4 1 :  
biwidth; 
biFillBorder; 
biRelief; 

I /  Methods 
/ I  

,.. tt.*tl.ttttt....***tt.....tt*.***ttt..~...**~**~**~.***.~*~.*~*.*~* 
NAME: Conf igure ( )  
PURPOSE: 

t*tt.t..1..**ttt....~.."****,.~.*.,~~~**~.*.*...~*~*~.~*....*....~"*.*/ 

static int configure( 
Tk-Canvas * ,  
Tk-Item * ,  
int 
char 
int 
I ;  

argc , 
argvll. 
flags 

,t..**..*tttt..ttt*t**t....*..**tttt.1.~**,~.~***..~..*.**..*.~*..~..~ 

NAME: Create ( ) 
PURPOSE: * *  tttt.t,t*.**.t.t..*,**tt.tt.**1**ttt*.~,~.*~.*.~*~*~~*~~~~~...**~~/ 

static int Create ( 
Tk-Canvas * ,  
Tk-Item ', 
int argc, 
char argv I 1  
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, 

/.ttttt.*.,.t*.*t*tt..~~*...~~.*~**.,.~..***.**~..~***~***...*...*.*..~ 

NAME: Draw0 
PURPOSE: 

"t. t.........tt,*.*...~*'*,,.,..**,.*,.....~~.~.**...*~***~*.,~~~~.~../ 

static void Draw( Tk-Canvas * (  Tk-Item *, Drawable ) :  

/ . * . . . * * * . . . . . . . . . l . I t t * * t t t . . . l . * . . . . . . . ~ ~ ~ ~ , ~ , ~ . . . . ~ * . . . . . . . ~ * * . . . . ~ . . . . . ~ ~ . .  

* NAME: GenPostscriptO 
PURPOSE: ..*.* t.**ttt.t.t.t..~~*.~~...~.*...~.~~~~*~~~........~.~.~..~~.*.....~/ 

static int GenPoatscript ( 
Tk-Canvas 
TkItem *. 
Tk-PostscriptInfo * 
) :  

public: 

/t.,****tt....l....**..~*~~,*.*.~~*..~.*.......~.....*..**..... 

NAME: Register0 
PURPOSE: 

.t..*t.t..**...t**tt.**.**~**~~~~***~*.*~***..~~*.~~*...*.**~*.*~*.~.*, 

static void RegisterO: 
I :  

+endif 



C.2 TKBARITEM.CC 

#include <stdio.h> 
#include <math.h> 
#include "TkBar1tem.h" 

/It*.*.*..**t*.t~****tttt....*....*.*.*..*..~~*"~..*~.~***~~...**.*...**~*~~ . NAME: TkBar1tem::-biconfigspecs ....** t*t*~*ttt.t.t.*~*****.*~,.**"***....*~*.~~.*~,**~~.~~.~/ 

Tkconfigspec TkBarItem::-biConfigSpecsll = 

Tchar *r NULL, 0, TK~CONFIG_ENLL-OK, &tkcanvasTagsOption 1 ,  

"l", TkOffset(TkBar1tem. biwidth), TK-CONFIG-WNT-SET-DEFAULT ) ,  

'raised", Tk-Offset(TkBarItem, biRelief), TK-CONPIG-WNT-SET-DEFAULT ) ,  

TK-CONPIG-PIXELS, '-width', (char * )  NULL, (char * )  NULL. 

TK-CONFIG-RELIEF, '-relief', NULL, NULL, 

TK-CONFIG-FSD, (char * )  NULL, (char * I  NULL, (char * )  NULL, 

TK-CONFIG-BORDER, "-fill", (char * )  NULL, (char * )  NULL, 

TK_CONPIG_CUSTOM. "-tags". (char * )  NULL, (char * )  NULL. 
'gray50'. Tk-Offset(TkBar1tem. biPillBorder), TK-CONFIG-NULL-OK ) 

'bar', 
siseof ITkEiOrItem), 
TkBar1tem::Create. 
TkBar1tem::-biconfigspecs, 
TkBar1tem::Configl)re. 
RectOvalCoords, 
TkBar1tem::Delete. 
TkBar1tem::Draw. 
0 ,  
RectToPoint, 
RectToArea, 
TkBarItem::GenPostScript, 
ScaleRectOval, 
TranslateRectOval. 
(Tk-ItemIndexProc * )  WLL. 
(Tk-ItemCursorProc * )  NULL, 
(Tk-ItemSelectionProc * )  NULL. 
(Tk-ItemInsertProc " )  W L L ,  
(TkJtemDCharsProC * )  NULL, 
(TkItemType * )  NULL 
1; 

/ *  name * /  
/ *  itemsize */ 
/ *  createProc ' I  
/ *  configspecs * I  
/ *  configureproc * /  
/ *  coordProc * I  
/ *  deleteProc * /  
/ *  displayeroc ' I  
I* alwaysRedraw * /  
I*  pointProc * /  
/ *  areaProc * /  
/ *  posrscriptProc * /  
I* scaleFroc * /  
/ *  translateeroc * /  
I' indexProc * /  
/ *  icursorproc * /  
/ *  selectionProc ' /  
I*  insertProc * /  
I' dTeXtPKoc * /  
/ *  nextPtr * /  

int 
TkBarItem::Create( 

Tk-Canvas canvasqtr. 
Tk-Item * itemqtr. 
int argc. 

char argvll 
1 

( 
register TkBarItem barqtr = (TkBarItem * )  itemqtr: 
int status I TCL-OK; 

/ /  Check Argument List 
/ I  

if I argc < 4 ) 
( 
Tcl-AppendResult( 

canvasqtr->interp. 
"wrong # args: should be \ " " ,  
TkPathName( canvasqtr->tkwin ) , 
" \ '  create I " ,  

itemqtr->typePtr->name, 
" XI yl x2 y2 ?options?", 
NULL 
1;  

status I TCL-ERROR; 
) 

else 
barqtr->biWidth < = 1; 

bargtr-rbiFillBorder r NULL: 
bargtr->bilelief I TK-RELIEF-RAISED: 

/ /  Process Args 
/ /  

if ( 
(TkGetCanvasCoord( canvasqtr, argv[O], &barqtr->biBbox[O] ) I =  TCL-OK) I I  
(TkGetCanvasCoord( canvasqtr. a r w l l l ,  Lbarqtr-rbiBboxlll ) I =  TcL-OK) I I 
(TkGetCanvasCoord( canvasqtr, argv121, &bargtr->biBbox[2] ) I =  TCL-OK) I I  
(TkGetCanvasCoord( canvasqtr. argvt31, hbargtr-rbiBbox[31 ) !E TCL-OK) I I  
(Configure( canvasqtr, itemgtr, argc - 4, argv + 4 ,  0 ! =  TCL-OK) 

( 
Delete( canvasqtr, itemqtr ) ;  
status = TCL-ERROR: 
) 

) 

1 

return status: 
) / /  TkBar1tem::Create 

NAME: TkBar1tem::ConfigureO 
HISTORY : 

18 oct 93 Ron Lee ~ * .  tt*.t....tt*...t",,***ttl.ltttt,*,**.**.****,..*...".~",..*..**/ 

int 
TkBar1tem::Configurei 

canvasqtr, Tk-canvas 
Tk-Item i temqtr, 
int awe. 
char * argvll. 
int flags 
1 

( 
register TkBarItem * barqtr = (TkBarItem k ,  itemqtr: 
int status: 

status I Tk-ConfigureWidget( 
canvasqtr->interp, 
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canvasqtr->thin, 
-biconfigSpecs, 
argc. 
arw. 
(char *) barqtr, 
flags 
I :  

i f  ( status == TCL-OK ) 
ComputeRectOvalBbox( canvasqtr, (char * I  barqtr ) :  

return status; 
) I /  Tkl3arItem::Configure 

int 
int 
int 
int 

xl I SCREEN-X( canvasqtr, barqtr->biBbox[Ol ) :  
yl = SCREEN-Y( canvasqtr. barstr-~biBboxIll I :  
x2 = SCREEN-X~ canvasqtr, barqtr->biBbox121 1 :  
y2 = sCREEN-Y( canvasqtr, bargtr->biBbox[31 ) :  

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

if ( x2 <= xl I 
x2 = XI + 1: 

if ( y2 <= yl ) 
y2 I yl i 1: 

Tk_Fill3DRectangle( 
canvasqtr->display , 
drawable, 
barqtr->biFillBorder. 
Xl, Yl. 
x2 - xl - 1, y2 - yl - 1. 
bargtr->biWidth. 
barqtr->biRelief 
) :  

) / /  Tk8arItem::Draw 

NAME: TkBarItem::GenPostScript(l 
HISTORY: 

18 OCt 93 Ron Lee 
,l**t.t*t~*t*.t.....*********~**..~~.*~**~~***...~.*..**...*~..~.*.*..*./ 

inc 
TkBarItem::GenPostScript( 

TkCanvas ' canvasqtr, 
Tkltem 
TkJostscriptInfo * ps-infogtr 
) 

i t emqt r , 

( 
register TkBarltem * 
int 

char 
char 

double 
double 
double 
double 

Xcolor 
Xcolor 
Xcolor 

bargtr = (TWarItem * I  itemgtr: 
status = TCL-OK; 

path,cmd( 500 1: 
string1 100 I ;  
yl = TkCanvPsYI ps-infoqtr, barqtr->biBbox[ll ) ;  
y2 = TkCanvPsY( ps-infoqtr, barqtr- -biBboxl31 ) ;  
deltax = barqtr->biBbox[21 - barqtr->biBboxlOl: 
deltay = y2 - yl; 
tg = Tk_3DBorderColor( barqtr->biFillBorder ) ;  
light = T~3DBofderLightColor( bargtr->biFillBorder ) :  
dark = Tk-3DBorderDarkColor( bsrqtr->biFillBorder ) :  

/ /  Check colors 
/ /  

if ( bg == NULL I1 light == NULL I1 dark == NULL ) 

else 

status = TCL-ERROR: 

/ /  Draw Filled Rectangle 
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/ /  
sprintf ( 

path-cmd. 
'newpath\n' 
" t g  Qg moveto Qg 0 rlineto 0 Qg rlineto Pg neg 0 
barqtr->biBbox(OI, yl. 
del t ax, 
del tay , 
deltax 
I :  

lineto closepath\n", 

TclJppendResulr( canvasqtr-rinrerp, path-cmd. NU1.L 
TkCanvPsColor( canvasgtr, ps-infoqtr. bg 1 :  
Tcl-AppendResulr( canvas-ptr-rinterp, '.fill\n'. NULL ) :  

/ /  Draw Bottom Shade Lines 
I /  

sprintf ( 
path-cmd , 
"%g Pg moveto Pg 0 rlineto 0 Qg rlineto Qd setlinewidth\n,b, 
barqtr->bi8box[Ol, y2. 
deltax, 
-de 1 tay , 
barqtr-,biWidth 
) :  

Tcl-AppendResult( canvasgtr->interp, path-cmd, NULL 1 ;  
TkCanvPsColor( 

canvasqtr, 
ps-infoqtr, 
bargtr->bilelief r =  TK-RELIEF-RAISED ? dark : 
barqtr->biRelief D E  TK-RELIEF-FLRT 7 bg : light 
) ;  

Tcl-AppendResult( canvasgtr->interp. "stroke\n". NULL. ) ;  

/ / Draw Top Shade Lines 
I t  

sprintf I 
path-cmd. , ,Q3 Pg moveto 0 R 3  rlineto 97 0 rlinetn Q? s ~ t l i n ~ ~ ~ i ~ l r h ~ n " ,  



barqtr-~biBboxIOl, Y 2 ,  
-del tay , 
del t ax, 
bargtr->biWidth 
) :  

Tcl&pendResult( csnvasqtr-Dinterp, path-cmd. NULL ) :  
TkCanvPsColor I 

CanvssDtr, 
ps-infcjtr, 
barqtr-DbiRelief =E TK-RELIEF-RAISED 7 light : 
barqtr->biRelief == TK-RELIEF-FLAT 7 bg : dark 
1: 

Tcl-AppendResult 1 canvasqtr->intern. "stroke\n" , NULL ) : 
) 

return atatus: 
) / /  TkBar1tem::GenPostscript 

,* tt.*****.tttt..~~..tt*...*****ltt*.**t~.~.*~~*~.~*...~~~*......*~..~~*~ 

NAME: TkBarItem: :Register 0 
HISTORY: 

18 OCt 93 Ron Lee .. L*.........**t***tt.lttttt.t.......*~.***~...,~.~.~~"*~~**.~.*~***~*~~.*.*., 
void 
TkBar1tem::RegisterO 
( 
Tk-CreateItemType( L-biItemType ) ;  

/ /  TkBar1tem::Register 
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APPENDIX D. SOURCE LISTINGS FOR PIXMAP EXTENSIONS 

D.l TKP1XMAP.H 

/***.*tt**t***t*t..t**,*~*~~~*~,.~****,*..~*...~**~*...~**.....*.*.**.~~* 

t Read an XPH2 file and build the corresponding pixmap 

NAME: TkReadXPWFileO 
PURPOSE: 

t*......*......t...*....tt.....t.t...,.,~~*~.,****~*,.*..,~~~~~*~.,.~~~*.~.*~~ 

int TkReadXPMZF!le ( 
Display , 
Drawable, 
char 
unsigned int width-return. 
unsigned int height-return, 
Pixmap * 
) ;  

filename , 

/******.*l.~ttt.tt...~*,..*.~***.~*...t~.*..~,.~*~~"~~,~~.~~~**~******~* 

NAME: TkReadXwdFileO t 

t PURPOSE: ..... t....*.t..~~.*t~~~~*~.~.~...t**.".***..~~~....~...*~.~~~..~~~~..~~~~/ Reads an XWD file into a pimap 

int 

#endif 

0.2 TKP1XMAP.C 
static char sccs-id "07.9 OM9 014 %GO"; , * * * *  tttt..t.tt..*....tt...t..ttlt*.t*.t"~~**"*~.....~~~**~..~.~"****~*~~ 

NAME: tkPixmap. c 
H I S W R Y :  

14 Mar 94 re70ornl.gov 
23 Dec 93 re70ornl.gov 

Facilities for processing XPM2 pixmap and XWD file 
PURPOSE: ' 

* * * ~ * * * ~ t ~ * * * , l * * * * * * ~ ~ ~ * ~ ~ . ~ . * ~ . * ~ * * * * * ~ * . * * ~ * " ~ * " ~ ~ * * * * . * ~ * ~ ~ * * ~ * . ~ * * * ,  

#include <stdio.h> 

filename, 
width-return, 
height-return. 

include <stdlib.h> 
include <unistd.hz 
include <memory.h> 
include <fcntl.hr 
include <sys/types.h> 
include <netinet/in.h> 
include cXll/Xlib.h> 
include <Xll/XWDFile.h> 
include "Byteorder. h" 
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/ * t * t t . ~ . t t * . . ~ * t . t . * * * * * * * t * * * * * t * t * * ~ * * * * * ~ " . . . . . * . . * * . . . ~ * * * ~ ~ * * * . *  

NAME: 
HISTORY: * * 23 Dec 93 re7Bornl.gov 

* *  t~ttt~..ttt,,***..*****.**ttttt.ttttt....~**~**..~.*.~~~~~~*~~~*~~**,*/ 
static u-long 
Findcolor( xcolor xcolors, int count, char ch 1 
( 

for ( 1 = 0 ;  i < count; i++ 

F indCol or ( ) 

int 1; 

( 
i f  ( ch E= (char) xcolorsli).pad ) 

) 
break; 

return ( i count 7 xcolors[i].pixel : 0 ) ;  
) I* Findcolor * /  

/ttt*******ttt.tt.t.t..ttt...1..*t***.tt*.**b**~***~**~*****.**,,.*.*,.,* 

NAME: Tk-ReadXPI42Pi le ( )  
HISTORY: 

t 23 Dec 93 re70ornl.gov ... t.tt......l.t.*1*,~,,~*~~~*~~.~.**~**.**..*....*...**..*"*~,~...*".~~, 
int 
Tk_ReadXPMZFfle( 

Display display, 
Drawable drawable, 
char filename, 
unsigned int width-return, 
unsigned int height-return, 
Pixmap pixmap-return 
) 

( 
int status E Success; 

FILE ' fp; 
Colormap cmap; 
GC gc ; 
XGcValues gcvalues; 
XCOlOt * xcolors; 
int color-count, charsgerqixel; 
int row, col; 
char line[ 256 1; 

if ( display == NULL ) 
status = BadAccess; 

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

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

else 
( 
cmap i Defaultcolormap( display, Defaultscreen( display ) ) :  
gc = DefaultGC( display, Defaultscreenl display ) 1 ;  

/ *  
* Look For Signature 
* /  

i f  ( fgets( line, sizeof(1ine). fp ) == NULL t 

else if  ( memcmp( line, * ' !  XPM2". 6 ) ) 

status = Badh'ame; 

status = Badvalue; 

else 
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while ( fgets( 
( 
i f  ( lineIOl 

skip comments, Read Parameters Line 
* /  

line, sizeof(1ine). fp ) ) 

I =  'I' 6L line101 I=  'I' ) break; 
) 

row = sscanf ( 
line, 
"ad Id Id Id", 
width-return, height-return. 

&color-count, 
6charsqerqixel 
I ;  

/ *  
Check Parameters 

* /  
i f  ( row 4 I t  charsgerqixel > 1 
status = Badvalue; 

f *  
* Allocate Xcolors Buffer 
* I  

else i f  ( 
(xcolors = (Xcolor * )  calloc( color-count, sizeof('xco1ors))) =I NULL 
1 

status BadAlloc; 

else 
( 

I' 
Read Color Descriptions 

' I  
for ( row I 0; row color-count: row++ 

( 
i f  ( fgets( line, sireofIline), fp ) ) 

( 
xcolors[ row ].pad line[Ol; 

sscanf ( 
line + 5, 
'%4hxI4hx%P hx' , 
6xcolors [ row I .red, 
Lxcolors[ row ].green, 
&xcolors [ row ] .blue 
) ;  

XAllocColor( display, cmap, xcolors + tow ) ;  
) / *  i f  line successfully read * /  

) I *  for each color line * /  

/' 
Create Pixmap 

* /  
'pixmap-return display, = XCreatePixmap( 

drawable, 
*width-return, 
'height-return, 
DefaultDepth( display, DefaultScreen(disp1ay) ) 
) ;  

i f  ( 'pixmap-return < E  LaStExtensionError ) 

else 
( 

status = BadAlloc: 

/ *  ' Read Pixmap Values 
'/ 

XSetFunction( display. gc. GXcopy ) ;  
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for ( row = 0 ;  row *height-return; row++ ) 
( 
if ( fgetsc line, sizeof(line), fp ) ) 

( 
for ( col = 0; col < 'width-return; col++ ) 

( 
XSetForeground( 

display, 
9c * 
FindColor( xcolors, color-count, line[ col 1 ) 
); 

XDrawPoint( display, 'pixmap-return, gc, col. row ) ;  
) I* for each pixmap column * /  

) I' i f  line read ' I  
for each pixmap row * /  

1 else pixmap allocated * I  

free( xcolors ) ;  
) I* else parameters read, color buffer allocated * /  

1 / *  else file signature found * I  

fclose( fp ) ;  
1 / *  else file opened * I  

return status; 
) / *  TkJeadXPM2File ' 1  

/*.*t.......~...***t.~~~**.~...........~***~**~~~~..'~~.~.~~..~..~~*~ 

* 14 Mar 94 re70ornl.gov ... ..,t.l*.*l.1....*..~........,~.~~..,~~,....,,........,"~~..*~~~~....*/ 
unsigned int 
ComputeImagesizel XImage image ) 
( 
return ( 

image-rformat !I ZPixmap ? 

NAME: ComputebnagesizeO 
HISTORY: 

image->bytesqer-line image->height image->depth 

image->bytesqer-line image->height 
1 :  

) / *  ComputeImageSiee *I 

void 
CopyImageToPixmap( 

Display 
XImage 
int 
Xcolor 
Pixmap 
I 

display. 
image, 
ncolors. 
colors. 
pixmap 

( 
register int x. y; 
register Xcolor color: 
GC ~ 

int 
Colormap 

gc; 
screen = Defaultscreen( display ) ;  
cmap = Defaultcolormap( display, screen I :  

gc z DefaultGC( display. screen ) ;  ' 
XSetFunction( display, g c ,  GXcopy ) ;  

for ( x = 0 ;  x < ncolors; x++ ) 
colors1 x ].flags = 0 ;  

for ( y = 0 :  y < image->height: y++ ) 

for ( x = 0; x < image->width; x++ ) 
( 
color I colors + XGetPixel( image, x, y ) ;  

if ( ! color->flags ) 
( 
color->flags = DoRed I Doareen I DoBlue: 
XAlloccolor( display, cmap, color ) ;  
) 

XSetForeground( display, gc, color->pixel ) ;  
XDrawPoint( display, pixmap, gc, x. y ) :  
) 

) I* CopylmageToPixmap * I  

int 
Tk-ReadXwdFiie ( 

Display display, 
Drawable drawable, 
char * 
unsigned int 
unsigned int 
Pixmap 
1 

filename, 
width-return. 
height-return, 
pi map-return 

( 
int 

FILE 
CC 
XGCVa lues 
m o l o r  
XWDFileHeader 
XImage 
int 
unsigned int 
int 
char 

Display 
ScreenFormat 

status i Success; 

fp: 
gc; 
gcvalues; 
xwd-colors; 
xwd-header; 
ximage; 
swap-flag = Mustswap(); 
size; 
1: 
buffer ; 

fake-display; 
fake-format; 

if ( display == NULL ) 
status = BadAccess; 

else i f  ( drawable == None ) 
status = BadDrawable; 

else if ( (fp = fopen( filename, "r" I )  =E NULL ) 
status = BadName; 

I* 
* Read Header 
. I  

else if ( (fread( (char ')Lxwd-header. sizeof(xwd-headcr), 1 .  fp ) )  < 1 ) 
status = BadAccess: 

else 
( 
i f  ( swap-flag ) 
Swap32( (char ')Lxwd_header, sizeof(xwd_header) ) ;  

i f  ( xwd-header.file-version ! =  XWD-FILE-VERSION ) 
status = BadMatch; 

else i f  ( xwd-header.header-size < sizeof(xwd-header) I 
status = BadAccess; 
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D.3 TKB1TMAP.C 

(include "tkPixmap.h" 

typedef struct ( 
Pimap bitmap; 

unsigned int width, height: 

unsigned int depth: 
Display *display; 
int refcount; 
Tcl-HashEntry *hashPtr: 

/ *@eoeo*/  

) Twitmap; 

MO DlFl CATION S 

/ *  X identifier for bitmap. None means this 

/ *  Dimensions of bitmap. ' I  

/ *  Display for which bitmap is valid. * /  
/ *  Number of active uses of bitmap. * /  
I* Entry in nameTable for this structure 

bitmap was created by Tk-Definesitmap 
and it isn't currently in use. * /  

(needed when deleting). ' I  

Pixmap 
Tk-GetBitmap(interp, thin, string) 

Tcl-Interp 'intern: / *  Interpreter to use for error reporting. * /  
Tk-Window tkwin; / *  window in which bitmap will be used. * /  
TkJJid string; I* Description of bitmap. See manual entry 

for details on legal syntax. * I  
1 
int depth = 1: 

if ( 'string == ' % '  ) 
( 
Tcl-DString buffer: 
int result: 

if ( (string 1: Tcl-TildeSubst( interp, string t 1, &buffer ) )  =E NULL 1 

else 
( 
depth = Tk-Depth( thin 1 :  

goto error; 

result E Tk-ReadXPMZFile( 
nameKey.display. 
Rootwindowofscreen( Tk-Screen(thin) ) ,  
string , 
Lwidth, 
Lheight, 
Lbitmap 
) ;  

Tcl-DStringFree( Lbuffer ) :  

if ( result !I Success ) 
I 
+cl-AppendResul t ( 

interp. 
"error reading XPM2 file \ " " .  
string. 
'I \ 'I " , 
NULL 
) :  

goto error; 
) 

1 
) / *  if string begins with ' % '  * /  

( 
else if ( *string == ' * '  ) 

Tcl-DString buffer; 
int result : 

if ( (string = Tcl-Tildesubst( interp, string t 1 ,  Lbuffer ) )  = =  NULL ) 
goto error: 

else 
( 
depth = Tk-Depth( tkwin 1 : 

result = Tk-ReadXwdPile( 
nameKey.display, 
RootWindoWfScreen( Tk-screen(tkwin) ) ,  
string, 
&width, 
&height, 
Lbitmap 
) :  

Tcl-DStringFree( &buffer ) ;  

if ( result 1 3  Success ) , 
Tcl-AppendResult( 

interp. 
"error reading XWD file \ " " .  
string, 
I, , I, I 
NVLL 
) :  

goto error: 
1 

1 
) / *  if string begins with ' 9 '  ' /  

else if ('string =E ' e ' )  ( 
Tcl-DString buffer: 
int result: 

string = Tcl-TildeSubst(interp, string t 1, Lbuffer): 
if (string I= NULL) ( 

) 
result = XReadBitmapFile(nameKey.display, 

Tcl-DStringFree(&buffer): 
if (result f =  Eitmapsuccessl ( 

goto error; 

RootWindowofScreen(Tk-Screen(tkwin)), string, &width, 
&height, &bitmap, Ldummy2, Ldummy2): 

Tcl-AppendResult(interp. "error reading bitmap file \ " " ,  string, 

goto error: 
" \ " " .  (char * )  NULL):  

1 
) else ( 

predefHashPtr = Tcl-FindHashEntry(LpredefTab1e. string): 
if (DredefHashPtr = E  NULL) r 

+cl-AppendResult (interp, "bitmap \ " " ,  string. 

goto error: 
" \ "  ngt defined", (char * )  t m L L ) ;  

) 
predefPtr = (PredefBitmap * )  T c l _ a ~ t t l a s h V a l u e l p r e 3 9 f A a n h P t r )  : 
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width = PredefPtr->width; 
height = predefPtr->height; 
bitmap = XCreateBitmapPromData(nameKey.display, 

DefaultRootWindow(nameKey.display). predefptr->source, 
width, height) : 

1 
/' 

Add Information about this bitmap to our database. 
* I  

bitmapPtr = (TkBitmap * I  ckalloc(sizeof (TkBitmapl I ;  
bitmapltr->bitmap = bitmap: 
bitmapPtr->width E width; 
bitmapetr->height = height; 

bitmapltr->depth = depth; 
bitmapPtr->display I nameKey.display; 
bitmapPtr->refcount t 1 ;  
bitmapetr->haahPtr = nameHashPtr: 
idKey.display E nameltey.displsy: 
i&ey.pixmap I bitmap: 
IdJfashPtr = Tcl-CreateHashEntry(&I~able. (char *) LidXey, 

&new) : 
if (!new) ( 

panic("bitmap already registered in Tk-GetBitmap"): 
) 
Tcl-SetHashValue(nameHashPtr, bitmapltr): 
Tcl_SetHashValue(idHashPtr. bitmapPtr); 
return bitmapPtr->bitmap; 

error: 
Tcl-DeleteHashEntry(nameHashPtr): 
return None; 

) 

D .4 TKB UTTO N . C M 0 D IF I CAT I 0 N S 

static void 
DisplayButton(c1ientData) 

( 
ClientData ClientData; I" Information about widget. * /  

i f  ( depth > 1 ) 
( 
XCopyArea ( 

b~tPtr->display, butPtr->bitmap, 
pixmap, gc, 
0 ,  0, width, height. 
x, Y 
) :  

1 
else 

( 
XcopyPlane( 

butPtr->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 'itemper; I' Item to be displayed. * /  
Drawable drawable; / *  Pixmap or window in which to draw 

register EitmapItem *hapPtr = (EitmapItem * )  itemPtr; 

unsigned int depth; 

' item. * /  
( 

if (bmapPtr->bitmap I :  None) ( 
Tk-DepthOfBitmap( 

Tk-Display( canvasltr-ztkwin 1 ,  
bmapPtr->bitmap, 
hdepth 
);  

if ( depth > 1 ) 
( 
XCopyArea( 

Tk-Display( canvasetr->tkwin , bmapPtr-zbitmap, 
bmapPtr->gc. 0 ,  0,  
(u-int) bmapPtr->header.x2 - bmapPtr->header.xl, 
(u-int) bmapPtr->header.yZ - bmapPtr->header.yl, 
bmapltr->header.xl - canvasPtr->drawableXOrigin, 
bmapPtr->header.yl - canvasltr->drawableyorigin 
) ;  

1 

else 
1 

drawable, 

XCopyPlane(Tk-Display(canvasPtr->tkwin), bmapPtr->bitmap, drawable, 
bmapltr->gc, 0, 0. 
(unsigned int) bmapPtr->header.x2 - bmapltr->header.xl 
(unsigned int) bmaDPtr->header.y2 - bmaDPtr->header.vl 
bmapPtr->header.xl- - canvasPtr-idrawabliXOrigin. 
bmapPtr->header.yl - canvasPtr->drawableyorigin, 1); 

1 

D.6 TKMENU.C MODIFICATIONS 

static void 
DisplayWenu(c1ientData) 

( 
ClientData clientData; / *  Information about widget. * I  

if i depth > 1 ) 
( 

' 'henuPtr->display, mePtr->bitmap. Tk-WindowId( thin ) 
gc, 0, 0, width, height, 
menultr->borderwidth t menuPtr->selectorspace, 
(int) fmePtr->y i (mePtr->height - height) I 2 )  
) ;  

I 
else 

I 
XCnpyPlane(menuPtr->display, mePtr->bitmap. Tk WinhwIdftl-srin), 

3c. 0. 0. width, height, 
menuPtr->borderwidth + menuPtr->sslect~tspac~, 
(inti (mePtr->y + (mePtr->heighr - I , - i ? h f ) / 2 ) .  1 ) ;  
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D.7 TKMENUBUTT0N.C MODIFICATIONS 

static void 
DisplayMenuButton(c1ientData) 

( 
ClientData clientData; / *  Information about widget. ' I  

i f  ( depth D 1 ) 
1 
iCopyArea ( 

mbptr->display, mbPtr->bitmap, pixmap, 
gc, 0 .  0 .  width, height, x, y 
1 ;  

I 
else 

( 
XCopyPlanehbPtr->display, mbPtr->bitmap. pixmap, 

gc. 0. 0. width, height. x. y ,  1); 
) 
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APPENDIX E. SOURCE LISTINGS FOR C++ TCL CLASSES 

E.l TCLFDBCL1ENT.H 
I' 1120 qM1 01% 110% ' I  

tifndef -TclFdbClient, 
(define -TclFdbclient- 
/ t t . * * * * * t t t t t * . . . t * t . . t t . . * . * * t * * * * t t ~ ~ . ~ * . * ~ ~ . ~ * ~ . ~ ~ . . ~ . . ~ ~ ~ * * ~ * * * * * *  

HISTORY: 
31 Mar 94 re79ornl.gov 

CLASS: 
* TclFdbClient 
t*l..tt*...**..tt**.tt.......ll...tt.....*~~**~~**.~***~~~*...*.*.*~**~*~.*/ 

extern "C" 
( 
#include <tcl.h> 
) 

(include 4dklient.hr 

NAME: TclFdbC1ient.h 

,. ' . ' . . . * ~ * * * ~ * * * * ' . * . * * * ~ . ~ * . . . ~ ~ * * * ~ ~ * ~ ~ * * ~ * . . . * . * ~ * ~ . ~ ~ . * . ~ . * * * * ~ . 4 * ~ 4 *  

* )  CLASS: TclPdbClient ( *  
PURPOSE: I *  

* * *  t****t......**...*.~"~~,~.*,~~~*.......*.~***~.*~*"~.~.~.*~.**~~*..~~~/ 
class TclFdklient : public Fdbclient 

:; Tcl commands on top of an Pdbclient object ( '  

t 

protected: 

Tcl-Interp 
char 

public: 

/ /  object Attributes 
I /  

tfcInterp; 
tfcName; 

/ /  Constructors and Destructor 
/ l  

/ /  Tcl variable name 

/.t*t**.**tttttl*..t~****~~~,~*.~.~**~.~.~**~~,~~~~,**...****.....**~** 

NAME: constructor 
* PURPOSE: ..... t***ttt**t*.t..~****..tt.tt.t*.*.*.*~.~.~~...~*..*.*~.*~*.*/ 

TclFdbClient( 
Tcl-Interp * ,  
char * var-name, 
char * au th-id , 
char 
) :  

au thIkey 

/ /  object Methods 
I /  

protected: 

/...t...,......*.*****t.****ttt.t.....~......,~~.......~.~~~~~~...~........ 

L Processes the "GetStatuS" object command 

* NANE: ProcessGetstatusO 
PURPOSE: 

t...t.t.t..*t*t*tttt~~.*~~~.,,..~~~~,~.,.**.~...~~~~.~~*~.........~.../ 

int ProcessGetStatus( 
Tcl-Interp *, 
int argc, 
char argvll 
) :  

/..ttt.*".t.tt**t*tttt.ttt.......ll.tt..*~~~*..~~~..,....,.********..~, 

' NAHE: Processsendcommand( ) ' PURPOSE: 
Processes the "Sendcommand*' object command ..* t.........*.t***"**.**.***ttttttt.*..**.~...~..~.~*.~.~..*~..~,, 

int 

public: 

ProcesssendCommand( 
Tcl-Interp *. 
int argc , 
char argvll 
) ;  

/*.ttt........lt....~~~~~~~,...~~.~.~.~*~...~~~~.............~..~.~~"~, 

* NAME: De 1 eteob j ect ) 
PURPOSE: . Processes the object command .... ......1.tl.*tt~*~.*~.~.~..............~.......~.~~~.~.,...~"../ 

static void Deleteobject( TclPdbClient ) ;  

/ . t t t . ~ * t t t + t t . t t . l . ~ ~ * ~ ~ ~ ~ ~ ~ . . t . * . 1 . L * ~ ~ . . * ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ . . ~ ~ . ~ ~ ~  

NAME: ProcessOblectComandO 
PURPOSE: 

NOTES: 

' O W P W :  ..... tt.,******t*t.t*~~...tttt...*.*.**.*.....*..~.*.,.~~.~...~~~~~.~~~/ 
Processes the object command 

'data' should be pointer/reference eo the object 

Tcl status 

static int Processobjectcommand( 
TclFdbClient dsqtr. 
Tcl-Interp interp. 
int argc. 
char * argvll 
) :  
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/ ~ t t ~ . * * * t * * * t . t . t * t ~ * * * * t t * * * * t . * t * t t t ~ * ~ * . * ~ * ~ * * * * * , ~ , ~ ~ ~ * ~ * * . * ~ * ~ ~ ~  

NAME: ProcassClassCommandO 
PURPOSE: 

' 0UTm: 
tt.~....tl~.~.*~~.*.*****.~~~~*~*~**~***~~.*~*...**.~,.*..~...~*.~~~.*, 

static int 

t 

Proceases the class command to create objects 

Tcl status 4 

ProcessClassCommand( 
ClientData data, 
TclJnterp interp, 
int 
char 
) I  

/ * . * t * * . * * t ~ t t . * * * * * ~ ~ * ~ ~ 4 4 ~ ~ 4 ~ 4 * 4 . 4 4 * ~ * ~ ~ ~ ~ * * ~ ~ * ~ 4 4 * 4 ~ 4 ~ * * 4 * * 4 * * , ~ 4 ~ 4 ~  

NAME: Register0 
PURPOSE: 

Registers the class command in the interpreter 4 
tt..t..**....*~L11..*..~~~**.~...~**.*..~.........*..~*~..~,~~~.**4.../ 

static inline 
void Register( Tcl-Interp interp ) 

( 
Tcl-Createcommand( 

interp, 
'Fdbclient'. 
ITcl-CmdProc * )  Processclasscommand, 
IClientDatal NULL, 
(Tcl-CmdDeleteProc * I  NULL 

E.2 TCLFDBCLIENT.CC 
static char sccs-id = "32% IMQ III * G I " :  
/*.*.t.******ttt**4tttt....*.**~~.~*.~~~*......~~~...~~.~**~*."..~*.~*~**~ 

t HISTORY: 
I( 3 1  Mar 94 re70ornl.gov * .... t . t t t t . . . * . * * * . * . . * * t t * t t * * * * t * * . * * * * *~~"~*~*~ . .~ * . * * . * . .~ .~ * . . . . *~ . . . * /  

#include <stdio.h> 
#include <stdlib.hz 

NAME: TclFdbClient.cc 

#include <unistd.h> 
#include <atring.h> 
#include "TclFdbClient. h" 

/ttt..ttt....tttt.L..****..**ttttl*tt*t.4~.,..~*~.~*~***..~**.**~.*.~~~.~.~~ 

31 Mar 94 re7@ornl.gov 

NAME: TclFdbC1ient::TclFdbClientO 
HISTORY: 

.~.1..t.*t**.~.***~*******ttt*t.ttttttt.,,~**~.**~***.~~~**.*,**.~*~*~~*/ 

TclFdbClient::TclFdblient( 
Tcl-Intern * intero. 
char 
char 
char * 

var-name, 
auth-id. 
aut h- key 

) :  
FdbClient( auth-id, auth-key ) 
tfcInterp( interp ) ,  
tfcName( strdup( var-name ) ) 

i 
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I /  TclFdbC1ient::TclFdlient 

if ( tfcName I=  NULL ) 

) / I  TclFdbClient::-TclFdbClient 
free( tfcName ) ;  

......................................................................... 
t NAME: TclFdbC1ient::ProcessGetStatusO 

HI STORY : 
re70ornl.gov 

* t t * * t * t * t t . t t t t . * t * ~ ~ ~ * . ~ ~ ~ ~ ~ ~ ~ . * * ~ ~ ~ ~ . * ~ ~ . . ~ ~ ~ ~ ~ . . ~ . , . ~ ~ . , ~ , , , * * * , , ~ . . /  

int 
TclFdbClient::ProcessGetStatus( Tcl-Interp interp. int nrgc, char a r g v l l  
( 

31 Mar 94 

char buffer( 32 I ;  
sprintf( buffer, "9d". Getstatus0 ) ;  
Tcl-SetResultl interp. buffer. TCL-VOLRTILE I ;  

return TCL-OK: 

http://re70ornl.gov
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) / /  TclFdbC1ient::ProcessGetStatus 

i NAME: TclFdbC1ient::ProcessReadNextLine~l * HISTORY: 
31 Mar 94 re79ornl.gov 

L..***..ttt~tl...*t.t.ttt..ttt.tt..ttttt*~~~~*~***~~**~~*~~****.A~~~~*"*, 

int 
TclFdbClient::ProcessRea&IextLine( 

Tcl-Interp interp. 
int awe, 
char * argv t I 
1 

( 
int 
char 
char 
Timeval 
Timeval * 

status = EL-OK; 
buffer[ 32 1;  
next-line; 
wait-time: 
timestr = NULL; 

/ /  check Po? VarNarne Parameter 
/ /  

i f  ( argc c 1 I 
( 
status = TCL ERROR: 

TCL-STX 
) ;  

else 
( 
i f  ( argc z 1 

I 
wait-time = TimeVal( atoi( argvtll I ,  0 1 ;  
timeqtr = 6 wait-time; 
I 

( 
Tcl-setVar( interp. argvtOj, "", KL-LEAVE-ERR-MSG I :  
strcpy( buffer, "eof" I :  
I 

i f  ( (next-line E (char * I  ReadNextLine( timeqtr ) )  == NULL I 

else 
( 
Tcl-setVar( interp, argv[O], next-line, EL-LFAVE-ERR-MSG I :  
sprintf( buffer, "\d", strlen( next-line ) ) :  
) / /  else read succeeded 

Tcl-setResult( interp. buffer, TCL-VOLATILE 1 ;  
) / /  else parameters supplied 

return statua; 
) / /  TclFdbClient::ProcessRea&4extLine 

NAME: TclFdbC1ient::ProcessSendCommand~l 
HISTORY: 

31 Mar 94 re7eornl.gov t 
I. . * * * * * . . * * * * * * . 1 * * ~ ~ , ~ ~ ~ ~ * . . ~ . ~ ~ ~ ~ ~ , . . . ~ ~ ~ ~ . ~ ~ ~ , . . . ~ . * . . ~ ~ . . . . . . . . . . . . /  

int 
TclFdbClient::ProcessSendCommand( 

Tcl-Interp interp. 
int argc, 
char argv t 1 
\ 

( 
int status = TCL-OK: 

char buffer[ 32 1;  
char * argst FdbMaxArgs I ;  
int i;  
int send-status; 

/ /  Check For commandstring Parameter 
/ I  

i f  ( argc < 1 I 
( 

Tcl-SetResult( 
interp, 
'*usage: client sendcommand command-string" 
TCL-STATIC 
I :  

status = TCL-ERROR; 

) 

else 
( 

strtokt argvI01, " \t" I ;  
for ( 

/ /  Parse Arguments 
/ /  

i = 0, argat i 1 = strtok( NULL, " \t" ) :  
i < FdbMaXArgs LG argsl i 1 I =  NULL: 
argst ++i I = strtok( NULL, " \t" ) 
) 

i f  ( (send-status = sendcommand( argvtO1, args 1 1  < 0 
status = TCL-ERROR: 

sprintf ( buffer, "td", send-status ) :  
Tcl-SetResult( interp, buffer, EL-VOLATILE I :  

/ /  else parameters supplied 

return status; 
) / I  TclFdbClient :Processsendcommand 

/.t~tt*.t~t**.tt*t*...~~.~~.*~.~..~.~....~.~......~.......~..~.~~~~~.~~~. 

NAME: TclFdbC1ient::ProcessObjectCommand~) 
HI STORY : 

31 Mar 94 re79ornl . ~ o - J  .. t..ttt..tt....*.*.*~**************~***.*.**.*****......,..~.*..**..**~, 
TclFdbClient::ProcessObjectCommand( int 

TclFdbClient clientqtr, 
Tcl-Interp * interp, 
int argc. 
char arsvtl 
) 

int 
( 

status; 

/ /  Default Command is Getstatus 
I /  

if I argc < 2 ) 
status = clientqtr-zProcessGetStatus( interp. 0 .  NULL ) :  

else i f  ( strcmp( argvtll, "Getstatus" ) == 0 ) 

else if ( strcmp( argvtl]. "ReadNextLine" I == 0 I 

else if ( strcmp( argv[ll. "Sendcommand" I == 0 

else i f  ( strcmp( argvtll. "Delete" ) == 0 I 

status = clientqtr->ProcessGetStatusl interp. argc - 2, argv t 2 I :  

status = clientqtr->ProcessReadNextLine( interp, argc - 2. argv + 2 I :  

status = clientgtr->ProcessSendCommand( interp, argc - 2. argv + 2 ) ;  

( 
status = TCL-OK; 
Tcl-DeleteCommandl interp. client._ptr-,tfcllarnP ) :  
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else 
( 
status = TCL-ERROR; 

Tcl-AppendResult( 
interp. 
"Usage:\n", 
"\tFdbclient Delete\n'. 
'\tFdbclient OetStatus (returns status code)\n', 
'\tF&lient Rea&exttine varname 1 wait-secs 1 (returns eof on EOF)\n", 
'\tFdbclient Sendcommand command-string\n", 
NULL ) ;  

) 

return status; 
1 / /  Tc1PdbClient::ProcessObjectComand 

( 
if  ( clientqtr I =  NVLL ) 

) / I  TclFdbclient::Deleteobject 
delete clientqtr; 

/t.....l...,t~*t.t.....*~..*..*.*.*.,,~~*~..*~*..~,*".~***.*.~.~..~*~~.~. 

* NAHE: TclFdbc1ient::FrocessClassCommandO * 
31 Mar 94 re70ornl.gov 

.t...t,,.....**...*...*.......*~...*~.***.....,...........~*..~/ 

HI STORY: 

int 
TclFdbClient::FrocessC1assComand( 

ClientData, 
Tcl-Intern * 

( 
/ /  Register Object command 
/ /  

Tcl-Createcommand interp, ( 

argvv[lI I 

(Tcl-CmdProc * )  FrocessobjectCommand. 
(ClientData) new-item, 
(Tcl-CmdDeleteFroc * )  Deleteobject 
) :  

1 
return status; 
) I /  TclFdbC1ient::ProcessClassCommand 

int 
char 
) 

int 
TclFdbclient 
char 

( 

/ /  Check 
/ /  

i f  I argc 4 ) 
r 
+cl-SetResult I 

interp 
argc , 
argvll 

status = TCL-OK; 
new-item: 
address-value1 32 

For Necessary Parameters 

1; 

interp , 
"Usage: FdbClient varnaine auth-id auth-key". 
TCL-STATIC 
) :  

statui = TCL-ERROR: 
1 

/ I  Process Arguments 
/ /  

else i f  ( 
(new-item E new TclFdbClientl interp. argvlll. argv(Z1. argv(31 ) I  == NULL 
) 

( 
Tcl-SetResultt interp, ,"error allocating new client object". TCL-STATIC ) :  
status = TCL-ERROR: 
> 

, 
I 

else 
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E.3 TCLSAMPLER.H 
/' %Z% %M% %I% %GI * /  

(ifndef -TclSampler- 
(define -TclSampler- 
/tt..t~.t.~.*t.....t.....~~~*.*...~~~~.,~~...~~....~..~.~.~.~~~*~** 

NAME: TclSampler. h 1 

HISTORY: 
17 Mar 94 re70ornl. gov 

CLASS: k 
TclSampler 

* 

t....t.tt..t.t...*.t*t..t.tt...*..~.*.~.....*..~.........~.~..............~./ 

extern "c" 
( 
#include <tcl.h> 
1 

#include 'Samp1er.h" 

I /  Constructors and Destructor 
/ I  

public: 

/r***.*t*****.*.***t*Itttt..ttt.tt.t..t.****~**~*.**~.*..~.~..**~~,~,~, 

NAME: constructor ' PURPOSE: 
. t . * * * t * t t t t t . t . t . . * * * * * t t * t * * t t t t . t t t * ~ . . * ~ ~ ~ . . ~ . . ~ ~ * ~ * ~ . ~ ~ . . ~ . . ~ . . /  

TclSamplerI 
Tcl-Interp *, 
char name, 
char filename 
) :  

/ /  Object Methods 
/ /  

protected: 

/.*.*,***t*******t*t.***..****.~*~*~~~*..***~*,**~*,~~*~..*.*~*~~**..** 

NAME: Processcomputecolorvalue0 
* PURPOSE: 

* *  t*t.*******.*.~~tt...~..*~*~*.**~*~.*"****~.,~~,~~**~~..~**.********, 

t 

Processes the '"ComputeColorValue" object command 

int ProcesscomputeColorValue( 
Tcl-Interp *, 
int argc. 
char * argvll 
) ;  

/ * * * * * L * * * ~ * ~ t t * * * * * * * * t t t t t t t t t t . t t t t . t . . * . * * ~ ~ ~ * * * ~ * ~ ~ * ~ . ~ ~ * ~ * * * ~ . * ~ *  

NAME: Processcreateains ( ) 
PURPOSE: 

ttttttt.*t.ttt.t.tt.******.*..*~~~.*~*.**~~****~.***~*.~....*.*.**.~~., 

int 

Processes the '"CreateBins" object command 

ProcesscreateBins ( 
Tcl-Interp *, 
char argvll 
) ;  

int argc , 

NAME: ProcessDrawImage ( ) 
* PURPOSE: 

.t**tt**.*.*tttttttt*~.~*..*~*~..~~*.*~............*****.****~****.**., 
Processes the "DrawImage" object command 

int ProcessDrawImage( 
Tcl-Interp *, 

char argvl] 
) :  

int argc, 

,.*~.~~**~....~........*~**..*.......~.....*~*....*.~~~...**........... 
NAME: ProcessDrawSamples ( )  

* PURPOSE: 
t Processes the "DrawSamplea" object command 
.*.*.*** ttttt.t..*1*.tt.t.tlt.t*t*t**~~~~~*~*...~~..~~~.*~.~.........~~,/ 

int ProcessDrawSamples( 
Tcl-Interp * ,  
char argv[] 
I ;  

int argc, 
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NAME: ProcessGetLastSampleO 
* PURPOSE: 

1******tt..*t.~~.tt*)**~~*~*~~~*.,..*~~~~~~~*~~****~~~~.*....~,~~~,~,**/ 

Processes the "GetLastSample" object command 

int ProcessGetLastSample( 
Tcl-Interp *, 
int argc. 
char * argv[l 
I :  

,tt*.r*t.t....r..+r..**~.~*~~*~..........**~~~~~*~****~.*~.**.*...~~~"~~ 

NAME: ProcessGetsamplesO 
PURPOSE: 

int 

Processes the 'Getsamples' object command 

int ProcessGetsampleRange( 
Tcl-Znterp *. 
int argc. 
char argvIl 
); 

int ProcessRunSet ( 
Tcl-Interp *, 
char argv11 
1 ;  

int argc , 

/*t*t*.*t*ttt..~..****.**~*.*..*.*~****~.~*.~~~.~~~~*.~*..**......~~~~~ 

NAME: Processsetsamplesize0 
PURPOSE: 

Processes the "SetSampleSize" object command 
t***ttt.***.t***tt***~~~..*~***~*.~*..~****.~*.."...***~**.**~.~~4~.~*/ 

int ProcesssetSampl:Size( 
Tcl-lnterp , 
int argc I 

char argvll 
) ;  

pub1 ic : 
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Deleteobject( TclSatnpler I :  static void 

~t.r**t*+**t...t......~~**ttt*t+t..rtt*******.**.**.~~.~~.~....~~*.*. 

NAME: Processobjectcommand0 
PURPOSE: 

t Processes the obiect command 
NOTES: 

o m m :  
t Tcl status .* tt**..****tt.....*.*.~**.*******...*~*~**~*~*...~.*.."*~.*.*~~..~~~.*j 

'data' should be pointer/reference to the object 

static lnt ProcessObjectCommand( 
d s q t  r , TclSampler * 

Tcl-Interp int erp , 
int argc, 
char a r w  I I 
I :  

/t.....t******.tt....*~~.*..~~.***~.*.~~~~*.~*..*~~*...*~*....~~~~.~."* 

NAME: P~ocessclassCommandO 
* PURPOSE: 

o m m :  
Tcl status 

Processes the class command to create objects 

.. t...*..t**t**t.t..*.*..**"*..***...~~**..*..*.**~.....***~**"*~..".~j 
static lnt Processclasscommand( 

ClientData 
Tcl-Interp 

data, 
in t erp , 

int argc. 
char argv I I 
) :  

,~.~.t*.*t~ttt.~....t*ltl*ttt.tttt...~**.~.~**~*~.~*~~*~..~.....**~..*~..~~~.*. 

NAME: Register0 
* PURPOSE: .,.. t...*.t.t....t.t.t.......~~~~...~~~..*.........~~...~.~..~*......../ 
static lnline 
void Register( Tcl-Interp interp 1 

Registers the class command in the interpreter 

( 
Tcl-Createcommand( 

interp, 
"sampler", 
(Tcl-CmdProc * )  Processclasscommand, 
(ClientDataI NULL, 
(Tcl-CmdDeleteProc * )  NULL 
) ;  
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E.4 TCLSAM P LE R .CC 
I 

(include <stdio.h> 
#include <stdlib.h> 
(include <unistd.h> 
#include <string.hz 
(include <memory.hz 
(include cctype.h> 
(include <errno.h> 
#include "Tclsamp1er.h' 

extern 'C' 
( 
#include <rclInt.h> 
#include <tkInt.h> 
#include <tkCanvas.h> 
) 

/**'.*.**'*******..*.**.*"'.*~~~~*~"~.~...~~..~...*~.~.~..*~~.....*.*~.~... 
* NAME: TclSamp1er::TclsamplerO t * HISTORY: * 
.* lt.*.*tttttt.t..*ttttt.tlt....t.ttt.*..*...~.~~~*~.~*.*.*~~*.*~~~*~~~~*..~~~***~**/ 

Tc~Samp~er::Tc~Samp~er( Tcl-Interp interp. char name, char * filename ) : 

17 Mar 94 re7Oornl.gov 

Sampler( filename, Tk-Display( TkHainWindow( interp ) ) ) ,  
tsrnterpl interp I ,  
tsName( strdup( name ) ) 

) / /  Tclsamp1er::Tclsampler 
( 

/t...tt...*L*.*.*.**~"~"*.*.l.tt**"*~*~~*~~~".*~"...~~*...~...~.~.~.~~....~. 

HISTORY: 

*t*ttt*ttt*ttttttttt..ttt.t.ttt...t.tt...*..****~..~*******.~...~.....~~/ 

Tc1Sampler::-TclSamplerO 
( 
i f  ( tsName I =  NULL ) 

I / I  Tclsamp1er::-TclSampler 

NAME: TclSamp1er::-TclSamplerO 

17 Mar 94 re7Qornl.gov 

free( tsName ) :  

/....*..*r.t***t,.**~*~..**.**~.~.*~~*~*~.*"*.~*..~**~~*~"~*~~*~~~~~*~**~ 

28 Mar 94 re7Qornl.gov * .* "tt*t****~***tltttt*tttttt.tttt.t...tt.~.~..~....*.*~~*..**~~~~.**...*/ 
int 
Tclsampler::ProcessComputeColorValue( 

NAME: TclSamp1er::ProcessComputeColorValueO 
HISTORY: 

Tcl-Interp interp, 
int argc. 
char argv I I 
) 

int status = TCL-OK: 
XColor xcolor; 
chat buffer[ 64 I: 

( 

Latus = TCL-ERROR; 
Tcl-SetResult( interp. "Usage: sampler ComputeColorValue value", TCL-STATIC I :  
) 

else 
( 
xcolor = Computecolorvalue( strtod( argvllol. NULL ) ) :  

sprintf I 
buffer, 
" # a .  04hxP. 04hxa .04hx", 
xcolor.red, xcolor.green, xcolor.blue 
) :  

Tcl-SetResult( interp, buffer, TCL-VOLATILE ) :  
) 

return status: 
) / /  TclSamp1er::ProcessComputeColorValue 

i f  ( argc < 4 1 
( 
status = TCL-ERROR; 
Tcl-SetResult( interp, "Usage: Sampler Createeins x y z t", TCL-STATIC I :  
) 

else 
( 
for ( i = 0 :  i < 4 :  it+ ) 
sizeslil = atoil argvli] I ;  

i f  ( CreateBins( sizes101. sizesIll. sites[21, sizesl3l ) < 0 ) 
( 
status = TCL-ERROR; 
Tcl-SetResult( interp. "Error creating bins", TCL-STATIC I: 
1 

i f  ( CreateBins( sizes101. sizesIll. sites[21, sizesl3l ) < 0 ) 
( 
status = TCL-ERROR; 
Tcl-SetResult( interp. "Error creating bins", TCL-STATIC I: 
1 

) 

Tcl-SetResult( interp, "", TCL-STATIC ) :  

return status: 
I / /  TclSamp1er::ProcessCreateBins 

NAME: TclSamp1er::ProcessDrawImage~) 
HISTORY: 

re7Bornl.gov * " . t r * " r . " . r * t * * * * r t * r t * r l r r t t t t t + + . t t t . ~ * * . ~ * * * . . * ~ * ~ * * ~ * * * * * * * * . * * * * * * /  1 4  Apr 94  

i f  ( argc 1 1 
int 
TclSampler::Process@ravlmage( Tcl-Interp interp. int argc. char a r ~ l l )  1 
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status = TCL-OK; 
( 
int 

Tcl-HashEntry hashqtr; 
Command * cmdgtr: 

/ I  nust Have Gotten Name of Canvas 
/ I  

i f  ( argc < 1 ) 
( 
status = TCL-ERROR; 
Tcl-SetResult( 

interp. 
"Usage: sampler DrawImage canvas". 
TCL-STATIC 
) ;  

) 

/ /  Retrieve Canvas command 
/ /  

Tcl-FindIiashEntry( h (  (Interp * )  intcrp)->commandTable, argv10) ) )  

else if ( 
(hashstr = 

== NULL I1 

(cmdqtr z (Command * )  Tcl-GetHashValue( hashqtr ) )  == NULL 
1 

( 
atatus i. XL-ERROR; 
Tcl-AppendResult( 

interp. 
"Error: canvas I " ,  

argvtOlr 
" unknown", 
NULL 
) ;  

1 

I /  Get window and Draw 
/ /  

else 
( 
BuildImage ( 1  ; 

return status; 
) / I  TclSamp1er::ProcessDrawImage 

/****..*..t...*.t..***~**tt..t..t.ttlt~*~~*~.....~**~...~~~~**~~~**.... 

NAME: TclSampler::ProcessDrawSamples~) 
HISTORY: 

tt.,t....,..~**lt.****ttttt..t.**ttt**.,~***~*....*....**~***~~***~*.~~*.*.~*/ 
28 Mar 94 re700rnl.gov 

int 
~clSampler::ProcessDrawSamples~ Tcl-Interp interp, int argc, char argv[] 1 
1 
int 
char 
int 
samp1eList::SampleBlock 

Tc1-HashEntry 
command 
XColor 
int 

status = TCL-OK; 
buffer; 
i; 
bptr: 

hashqtr; 
cmdgtr ; 
xcolor; 
block-size = 5; 

static char canvas-argv I I = 
( 
NULL, 
*create", 
'rectangle", 
NULL, NULL. 

"-fill., NULL. 
--outline". NULL, 

); 

NULL, "-tags". NULL, points'. 

"0" 

/ /  3 .  4. 5 .  6 

I /  10 
/ I  12 

/ /  Must Have Gotten Name of Canvas 
I /  

i f  ( argc < 1 ) 
( 
status I TCL-ERROR; 
Tcl-SetResult ( 

interp, 
"Usage: sampler Drawsamples canvas (block-size)". 
TCL-STATIC 
) ;  

1 
I /  Retrieve Canvas command 
I f  

. - - ... 
== NULL I I 

(cmdgtr = (Command * )  Tcl-GetHashValue( hashjtr ) ) == NULL 
) 

( 
status = TCL-ERROR: 
Tcl-AppendResult ( 

interp , 
"Error: canvas ,", 
argvl0l I 

" unknown". 
NULL 
) :  

1 

/ /  Allocate Strings For Parameters 
I /  
I ,  

else if ( 
(canvas_argv[3) = new char[ 16 I )  == NULL I I  
(canvas-srsvL41 = new char[ 16 I )  == NULL II 
(canvas-argvl51 = new char[ 16 1 )  I= NULL I I  
(canvas-argvl6J = new char[ 16 1 )  == NULL I I  
(canvas_argv[l21 = canvas-argvl101 = new char[ 64 I )  E= NULL 
) 

( 
status = TCL-ERROR; 
Tcl-SetResUlt( interp, "Error allocating command buffers", TCL-STATIC ) ;  
1 

/ /  Execute Rectangle Create command For Each Sample 
I /  

else 

if  ( argc > 1 hh (block-sire = atoi( argvll) ) I  == 0 ) 

canvas-argvIO1 = argv[OI; 

blocksize I: 2; 

/ /  Traverse Each Sample Block 
I /  

for ( 
bptr = (SampleList: :SampleBlock * )  s S a m p l n s L i s t . F i r s t . I t s m l ) :  

a7 
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else 
( 
buffer101 ii 0: 

bptr 1- NULL; 
bptr 1sampleList::SampleBlock * )  sSarnplesList.NextItem0 
1 

( 
for ( i = 0; i bptr->sbsize; i++ ) 

( 
xcolor ComputeColorValue( bptr->sbPtr[i].sValue 1 :  

sprintf( canvas-srgvI31. - *d",  bptr-~sbP~rt1).sIndexeslOl - blocksize ); 
sprintfl canvas_argv[4]. .%d'', bptr->sbPtrlil.aIndexcslll - blocksite 1 ;  
sprintfl canvas-argv[S]. "Od', bptr->sbPtr(il.aIndexes[Ol + block-site ) ;  
sprintf ( canvas-argv161. "Od , bptr->sbPtrlil.aIndexes[ll + block-site 1 ;  
sprint f ( 

canvao-argvIlO], 
'%c%.04hxO.04hxO.O4hx~~. 
' # ' ,  
xcolor.red, xcolor.green. xcolor.blue 
1: 

/ '  
COUt << 

canvas-argvl3) << ",*  << 
canvas-argvl4l << "." << 
canvas-arwllO) endl: 

' /  

cmdgtr-rproc( cmdqtr->clientData. interp. 15, canvas-arw ) :  
//Tk-UpdateCmd( Tk-MainWindow( interp I ,  intern. 0 .  canvas-argv I :  
) 

) I /  for each sample block 

delete I ]  canvas_ar?vllOl; 
delete I ]  canvas-arw161: 
delete I] canvas-argvl51; 
delete I] canvas-argvl41: 
delete I1 canvas-argvl31: 
1 

return status; 
) I f  TclSamp1er::ProcessDrawSamples 

,**** t*tt.t....*.**lttt***.t......t...tl~~****~.....,~**~***..~*...~~.*.. 
NAME: Tclsampler: :ProcessGetBins 0 

17 Mar 94 re7@ornl.gov 
HISTORY: 

t..t.t...*..***t.tt...****~*~~~~~~~*~,..~**~.*~.~,.~*.*...*~*****.*.~~.~, 

int 
TclSampler::ProcessGetBins( Tcl-Interp ' interp, int argc, char argvll ) 
( 
int status = 'EL-OK: 
char buffer; 
int x. Y ,  2 .  t; 
unsigned long total-bins; 
Bin binqtr: 

/ /  Determine Number of Samples, Allow 32 Bytes For Each 
/ I  

for  ( total-bins = 1, x = 0: x K 4; x++ 1 
total-bins *=  sNumslots[x); 

if ( sBins == NULL ) 

status = TCL-ERROR; 
Tcl-SetResult( interp, "Error: bins not allocated". TCL-STATIC 1 i 
I 

else if ( (buffer = (char ' 1  malloc( total-bins 32 ) )  ==  NULL ) 
( 
status = TCL-ERROR: 
Tcl-SetResult ( interp. " 

1 
Error allocating return array", TCL-STATIC ) :  

for ( bikjtr'= SBins, t = 0 ;  t K sNumSlotsl31: t++ ) 

for ( x 0 ;  x < sNumslots[O]; x++, bingtr++ ) 

for ( z I 0; z c sNumslotsl2l; z++ 1 
for ( y = 0: y < sNumSlOts[11; Y++ ) 

I 
sprintf ( 

buffer, 
"Os ( Od %d Od td Ohd 1 " .  
buffer, 
x, y ,  2. t, 
bingtr-SetTagO 
) :  

) 

Tcl-SetResult( interp. buffer, 'EL-DYNAMIC ) :  
1 

return status; 
) / /  Tc1sampler::ProcessGetBins 

/*tl..**..t.tt......**,,~~***.tttt..~~.*.*~"**.~~*...~*~~*...~**".*.. 

r( HISTORY: 

~*....*......1.~*.**~.....*........~~,*~~~~...*..~......~....~~~~~......, 

NAME: Tclsamp1er::ProcessGetImageAddrO 

re74ornl.gov 12 May 94 

int 
TclSampler::ProcessGetImageAddr( Tcl-Interp interp. int argc, char ' argvl) ) 
( 
int status = TCL-OK; 
char address1 32 1: 

/ I  Must Have Gotten Name of Canvas 

sprintf( address. "%Old", (long) slmage ) ;  
Tcl-SetResult( interp, address, TCL-VOLATILE ) ;  

return status; 
) / I  TclSamp1er::ProcessGetImageAddr 

/ I  

r) NAME: TclSampler::ProcessCetLastSample() . HI STORY : 

*I...t.....*..lt.*lt~~~~~~*...lt...*..~~.....~.~~~.~~.,~~........~..*..*.., 
17 Mar 94 re79ornl.gov 

int 
TclSamo~er::ProcessGetLastSamD1e~ 

Tci-Interp interp, 
int argc. 
char argv I I 
) 

t 
int status = TCL-OK; 
char buffer; 
int i: 
Samp1eList::SampleBlock bptr; 

/ I  Retrieve Laat Sample Prom List 
I /  

i f  ( (bptr = (Samp1eList::SampleBlock * )  sSamplesList.LastItem0 I 5 :  NUI.1. ) 
( 
status E TCL-ERROR; 
Tcl-SetResult( interp, 
) 

"Error retrieving last sample block", TCL-STATIC 

I /  Petermine Number of Samples, Allow 12R e y t e s  For Earh 
/ I  

else i f  ( (buffer = (char * )  mallet( bptr->sbsize * 129 ) I  = =  frclLL I 

I ;  
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( 
status I TCL-ERROR; 
Tcl-SetResult( interp, "Error allocating return array", TCL-STATIC ) ;  
1 

else 
( 
buffer101 = 0; 

for I i = 0; i < bptr->sbsize; it+ ) 
( 
sprintf ( 

buffer, 
.as ( 'ld *d %d td %hd 'lg ) " ,  
buffer, 
bpfr->sbPtrIiI.sIndexesIOI, 
bptr->sbPtr[i).sIndexesIl), 
bptr->sbPtrlil.~Indexes[21, 
bptr->sbPtr[il .sIndexes [31, 
bptr->sbPtr[iJ. sTag, 
bptr->sbPtr 1 i 1 . svalue 
) ;  

) 

Tcl-SetResult( interp, buffer, TCL-DYNAMIC ) ;  
1 

return ststus; 
/ I  Tclsamp1er::ProcessGetLastSample 

NAME: Tclsampler: :ProcessGetNomValue(~ * HISTORY: *........*. t*t**....~*.,,~~.~~~**..*~..~~*..~~~~.~.....**.~**..*~....~~./ 
20 Mar 94 re7Oornl.gov 

int 
TclSampler::ProcessCetNormValue( Tcl-Interp interp, int argc. char argvIf ) 
I 
int status I TCL-OK: 
char buffer1 32 1; 
double value; 

if  ( argc .z 1 ) 
( 
Status = TCL-ERROR; 
Tcl-SetResult( interp, "usage: sampler GetNormvalue value", TCL-STATIC ) ;  
1 

else 
( 
value 5 strtodf arqvfO1, NULL ) ;  
sprintf I 

buffer, 
"W".  
(value - sSamp1eRange.drMin) / (sSampleRange.drMax - ssampleRange.drMin) 
1 ;  

Tcl-SetResult( interp. buffer, TCL-VOLATILE 1 ;  
1 

return status; 
) / I  Tclsamp1er::ProcesrGetNormValue 

int 
TclSamp1er::ProcessGetSamPlesl Tcl-Interp interp, int atgc, char argv[l I 

( 
status = TCL-OK; int 

char buffer; 
int i; 
samplelist: :SampleBlock * bptr; 

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

i f  ( (buffer a (char * )  malloc( sTotalSamples 128 1 )  == NULL ) 
I 
status I TCL-ERROR; 
Tcl-SetResult( interp, "Error allocating return array", TCL-STATIC ) ;  
) 

else 
( 
buffer101 = 0; 
for I 

bptr = (Samp1eList::SampleBlock * )  sSamplesList.FirstItem0: 
bptr I =  NULL; 
bptr = (samp1eList~:sampleBlock * )  ssamplesList.NextItem0 
) 

( 
sprintf buffer, ( 

"%s ( %d td t d  %d Phd %g I " ,  
buffer, 
bptr-~sbPtrli1.sIndexes[Ol. 
bptr->sbPtr[il.sIndexeslll, 
bptr->sbPtrlil.sIndexes[2l, 
bptr->sbPtr I i )  .sIndexes 13 1 ,  
bptr->sbPtrli].sTag, 
bptt->sbPtrlil.sValue 
) ;  

( 
for I i = 0; i bptr->sbSize; it+ ) 

) 
) I /  for each sample block 

Tcl-SetResult( interp, buffer. TCL-DYNAMIC ) ;  
1 

return status; 
1 / I  TclSamp1er::ProcessGetSamples 

,.*. t**.l........"*.*1*tt......ttt.*tt*.~*..~.*.*.~.~~.*.*.....*....*~~.. 

17 Mar 94 re70ornl.gov *.... tt.**t.*..t..*..t.*.ttt*.*t.tt.t...****~~..~.*.*,~*..~*.~..,*...***, 

NAME: Tc1sampler::ProcessGetSampleRangeO 
HISTORY: 

int 
TclSampler::ProcessGetSampleRange( 

Tcl-Interp interp, 
int argc, 
char * arsvll 
) 

f 
int 
chat 

Status = TCL-OK; 
buffer[ 64 1 :  

Sptfntf( buffer. "'lg (9". sSamPleRange.drHin, sSamp1eRange.drMax ) :  

Tcl-SetResultI interp. buffer, TCLYOLATILE ) ;  

return status; 
) I /  TclSampler::Process'3etSampleRange 
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* NAME: TclSampler::ProcessRunSet() 
HISTORY: 

t 17 Mar 94 re70ornl.gov ~.~.... t.L4t*****.**~~~~4.~~...~*...~*~~~~~..~4~*~,~,**.*..~~,**,**,~,~*, 

int 
TclSms4er: :ProcessRunSet( Tcl-Interp interp. int argc, char ar(lv[] ) 
( 
int 6tatUS e TCL-OK; 
Boolean check-flag, learn-flag: 
char buffer[ 32 1; 

I 

Tcl-SetRewult ( 
interp, 
"Usage: object RunSst check-flag learn-flag", 

I ;  

if ( argc 2 ) 

StdtUS I XL-ERROR; 

WL-STATIC 

1 
else 

i 
checkflag r atoit argv[O] 1: 
learn-flag = atoii argwlll ) :  
RunSett checkflag, learn-flag ): 

sprintf( buffer, 'ad Id'. sInCount, soutcount ) ;  
Tcl-setftesult ( interp. buffer. T~L-VOLATILE : 
) 

return atatus: 
1 / /  Tc1sampler::ProcessRunSet 

if ( argc c I 1 
( 
StbCUS i. EL-ERROR: 
Tcl-SetRewultl interp. "Usage: sampler Setsamplesire size',, TCL-STATIC ) :  
1 

else 
( 
size c atoi( argvio) ); 
Setsamplesize( size 1 ;  
Tcl-SetResult C interp. ' I " ,  KL-STATIC I :  
1 

return status: 
) / /  TclSamp1er::ProcessSetSamplaSize 

inr 
Tclsampler::ProcessObjectCommand( 

Tcl-Interp interp, 
int argc, 

Tclsampler ' PtKr 

char 
) 

I 

if I argc < 2 ) 

int wtatuw: 

Status I TCL-OK: 

else i f  ( strcmpl argvlll. 'ComputeColorValue" ) == 0 1 
status = ptr->Processcomputecolorvalue( interp, argc - 2 .  argv t 2 1: 

else if ( strcmp( argvlll, "createeins" 1 == 0 ) 
status z ptr->Processcreate8inw( interp, argc - 2. argv t 2 ) :  

elwe i f  ( sttcmp( argvlll, "Drawsamples" 1 I= 0 I 
status = ptr->ProcessDrawSamples( interp. argc - 2 .  argv + 2 1 :  

else i f  I strcmp( argvlll, "Drawrmage' 1 == 0 ) 
status z ptr->ProceswDrawImage( interp, argc - 2, argv t 2 ) ;  

elwe i f  ( wtrcnpf argvll). Nceteinw" 1 == 0 ) 
status = ptr->ProcessGetBins( interp, argc - 2, argv t 2 ) :  

else I f  I strcmP( argv(l1. "GetlmageAddr" 1 =E 0 ) 
status I ptt-zProceswGetZmageAddr1 interp, argc - 2, argv + 2 1 ;  

else I €  ( strcmpt argvtll, "cetLastsample" ) == 0 ) 
status = ptr-~ProcewwcetLastsample( interp, argc - 2, argv + 2 I ;  

else if  ( strcmp( m g v l l j ,  "CetNonnValue" ) =E 0 1 
status = ptr->ProceswCetNormValue( interp. argc ~ 2, argv t 2 1:  

else if  ( strcmpl argvlll. "GetSampler" ) == 0 ) 
status = ptr-zPtocessGetsamplesI interp. atgc - 2 ,  a f w  t 2 ) :  

else if ( strcmpf argvlll. "GetSampleRange" I == 0 ) 
status = ptr->ProcessCetSampleRange~ interp, argc - 2, a r w  t 2 ) ;  

else i f  ( strcmp( a~gvlll. "Runset* 1 =I 0 ) 
status z ptr->ProcessRunSetl interp, atgc - 2, argv + 2 ) ;  

else i f  ( strcmp( arqvlll, "setSamplesizes~ ) E= 0 ) 
status = ptr-~Process~etSamplesize( intetp, atgc - 2 .  argv t 2 ) ;  

elwe I f  ( sttcmp( argvll), "Delete" I =E 0 ) 
( 
status i XL-OK; 
Tcl-DeleteCommand( interp, Ptr->tSName I: 
) 

else 
{ 
Status s N L - E R R O R :  
TcLAppendResult( 

i nte rp , 
"Usage:\n", 
"\tSampler Createeinw x y z t\n'*, 
"\tSampler Drawsamples canvas I block-size ) \n", 
"\tsampler DrawImage canvas\n*, 
'\tSampler CetNarmValue\n", 
"\tSampler Cetsamples\n", 
"\tsampler OetSamPl@Range\n", 
'\tSamplet RunSet flag\n', 
"\tsampler SetSamplesize size\n', 
NULL 

return status; 
) / I  Tclsampler:: ,Processobjectcommand 
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NAME: TclSamp1er::DeleteObjectO 
HISTORY: 

17 Mar 94 re70ornl.gov * *  t*ttt*~..t...*...*******,**~*~***~***~~*****.~.~*~~.*~*.~.*.*~.*~~.~**/ 
void 
TclSampler::DeleteObject( TclSampler ptr ) 
( 
if ( ptr I =  NULL ) 

( 
Tcl-UnsetVar( 

ptr->tsInterp. 
ptr->tsName, 

) ;  
TCL-GLOBAL-ONLY I XL-LEAVE-ERR-MSG 

delete ptr; 
1 

) I f  TclSamp1er::DeleteObject 

/tt,..*........*.~***ttt***.***tt*tt*.tt......**~.~.....~~*~.~.**~~~*~~*. 

NAME: TclSamp1er::ProcessClassCornandO 
HISTORY: 

. I * , * * . t t * * * t * . t t . . . ~ ~ * * * * * * . . . . . . . . . * * ~ . ~ . ~ ~ . * * * ~ * * ~ . . . . ~ * . ~ * . . * . * * ~ ~ ~ ~ /  
17 Mar 94 re7Oornl.gov 

int 
TclSampler::ProcessClassCommand( 

ClientData. 

( 
int 
Tclsampler 
int 
char 

interp, 
argc , 
argv 1 1  

status = TCL-OK; 
new-item; 
i: 
address-value1 32 I ;  

I f  check For Minimal Arguments 
f f  

( 
Tcl-SetResult( 

interp. 
"usage: sampler var-name file-name\n". 
TCL-STATIC 
) ;  

status = TCL-ERROR; 

if ( argc < 3 ) 

) 

I /  Process Arauments 
I /  

else if ( (new-item = new TclSampler( interp, argvlll. argvf21 ) )  == NULL 1 

Tcl-SetResUlt( intetp. "error allocating", TCL-STATIC 1 ;  
status i: TCL-ERROR; 
) 

else 
( 

/ /  Store Address as Variable Value 
I /  

sprintf( address-value, "?Ox",  new-item ) ;  
Tcl-SetVar( 

interp, 
atgvlll. 
address-value. 

1 ;  
TCL-GLOBAL-ONLY I TCL-LEAVE-ERR-MSG 

/ I  Register object command 
/ I  

Tcl-Createcornand( 
interp, 
arwlll, 
(Tcl-CmdProC * )  Ptocessobjectcornand, 
(ClientData) new-item, 
(Tcl-CmdDeleteProc * )  Deleteobject 
) ;  

return status; 
) I /  TclSamp1er::ProcessClassCornand 

) I f  else we have arguments 
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APPENDIX F. SOURCE LISTINGS FOR COPROCESSES 

F.l PERMUTE-VIEW.CC 
static char sccs-id = "%?.I OM? 911 W 9 " ;  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

26 May 94 re7Bornl.gov * 
t PURPOSE: " Randomly permute image for display sampling .. t.......tttt*t**.t.~*.*,**..***.....**~**~..*~~.*.~*.***~**,*...******/ 
#include <stdio.h> 
#include <stdlib.h> 
#include <unistd.h> 
(include <math. h> 
(include csys/time.h> 

NAME: permute-view.cc 
HISTORY: 

# i fndef -0s f- 
#include <sys/types.h> 
#include <sys/filio.h> 
#else 
#include <sys/ioctl.h> 
#endif 

(include <time.h> 
#include ciostream.h> 
#include <Xll/bitmaps/xlogo327 
#include <Xll/cursorfont.h> 
Olnclude <Time.h> 
#include <UnixPort.h> 
#include "XwdFi1e.h" 
Hinclude 'X-Wind0w.h' 

Hdefine Max( A,  8 ) ( ( A )  > ( 8 )  7 (AI  : ( 8 ) )  

/t*.1****.**..t.~*tt...t...ttlttttt.t*lt..*~.*~.,~*.".~~~.********.***... 

.tttt*t*....t.*tt*t,*~*.**.*~~****~*~*~*...~......~~..*~".~~."~~.*.~*.**/ 

struct Imagepoint 
( 
int X; 
int Y; 
int pixel; 

inline Imagepoint( int xin = 0, int yin = 0, int pixelin 0 1 

TYPE: Imagepoint * 

( 
x = xin; 
y = yin; 
pixel = pixelin: 
1 ;  

1 ;  

void 
Readsample( 

register Imagepoint pts. 
X-Image h sample. 
int totalsoints. 
int sample-size. 
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int 
I 

pt-size-factor 

( 
register int i, x, y; 
int pt-s i ze; 

i f  ( pts I=  NULL I 
sample.clear0; ( 

pt-size-factor I Max( pt-size-factor. 1 ) ;  

pt-size = (int)sqrt( (doub1e)totalqoints I sample-size ) I pt-size-factor; 
pt-size Max( pt-size. 1 1 ;  

for ( i = 0; i < sample-size; itt 1 

for ( ( y I 0; y < pt-size; yt+ ) 
for  ( x = 0: x < pt-sire; x++ 

sample.PutPixel( ( ptsIi1.x + x, pts[il.y t y .  ptslil.pixe1 1 ;  
) 

) 
) / /  1 Readsample 

NAME: main ( 1  
NOTES: 

We store the image in memory, assuming we'll have 
the swap space to do so, though performance will 
degrade. .. lt*t..........tt.t...~.~~..~~~....~....~.~...*~~...,~..*...,~,.,.,~~,,/ 

int 
main( int argc. char argvll 
( 
int x. y; 

X-Topwindow w i n ;  

Display display; 
int screen; 

XwdFile ' 
X-Image 
int 

xwd-file = NULL; 
sample-image: 
counter: 

dataqtr; u-char 
int totalsoints; 
int sample-size; 
int pt-size-factor; 
Imagepoint 1 

eo01 finished; 
points: 

I /  Process Command Line 
/ I  

if ( argc 2 ) 
cerr << Usage: permute-view xwd-file\n',; 
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/ /  open Display 
/ /  

else if ( (display = XOpenDisplay( NULL ) )  =I NULL ) 
cerr << "Error: could not open display\n"; 

else 
( 
screen = Defaultscreen( display ) :  

/ I  Create Window 
/ I  

min.Create( 
display, 
Rootwindow( display. screen 1 ,  
100. 100, 
400, 400 
) ;  

min.DefineCursor( XCreateFontCursor( display. XC-iron-cross ) ;  

xwin.Sett+t4Props( 
argv101, arsvlol, 
argv. argc. 
XCreateBitmapFromData( 

display, 
min.oetWindow0, 
xlogo32-bits, 
xlogo32-width, 
xlogo32-height 
) 

1;  
/ /  Select Input and Map 
/ /  

min.SelectInput( 
8uttonPressMask I ButtonReleaseHask I ExposureMask I StructureNotifyMask 
) ;  

w i n .  Map( 1 ; 

/ /  Open Xrd File 
I /  

i f  ( 
(md-file i. new XwdFile( display, argv[lJ I 1  == NWLL II 
! md-f i le->IsOpen ( 1  
1 

cerr << "Error: could not read md file ' "  <c argv[lI << "'\n"; 

/ /  Allocate Point Array 
/ /  

else i f  f 
(points = new Image~oint I 

total noints = 
xwd 
1 )  1): NUbL 

6 - -_  
-file->GetImage(t.GetWidthO xwd-file-SetImageO.GetHeight0 . 

) 
cerr << "Error: could not allocate point array\n"; 

else 
1 

Imagepoint * ptr; 
Imagepoint temp; 

/ /  Read Source Image Values 
/ /  

cout << "reading source image I' c< argvll] << I' . . .\n"; 
for ( 

y = 0, counter = 0, dataqtr = md-file->GetImageO.GetDataO: 
y < xwd-file->cetImageO.GetHeightO: 
ytt. datagtr t= xwd-file->GetImageO.GetBytesPerLineO 
) 

points1 counter++ 1 = ImaiePointl x,  y .  data-ptrlxl ) :  

( 
for I x = 0; x < xwd-file->GetImageO.GetWidthO: X I +  1 

1 
tout << "read complete\n"; 

/ /  Permute source values 
/ /  

cout -x 'permuting source image ... \n"; 
srand48( time( W L L  ) ) ;  
for ( 

counter = totalgoints, ptr 5 points: 
counter > 0: 
counter--, ptr++ 
1 

( 
x : (int) (drand480 * counter); 
temp = *ptr; 
*ptr z *(ptr + x ) ;  
'(ptr c x)  = temp; 
1 

cout << 'permutation complete\n"; 

/ /  create Sample Image 
I /  

sample-image.Create( 
display, 
xwd_file->GetlmagefI.GetWidth(l. 
xwd_file-~GetImageO.CetHeightO. 
md-file->GetImage().GetBytesPerLineO 
1;  

i f  ( ! sample-image.rscreated0 
cerr << "Error: could not create sample image\n"; 

else 
( 

/ /  outDut TotalPoints 
I /  

sample-size = totalqoints / 10; 
pt-size-factor = 1: 
cout.form( 'TotalPoints/¶d\nSampleSize/¶d\n". total-points, sample-size ) :  
cout << flush; 

Readsample ( 
points, 
sample-image, 
totalgoints, 
sample-size, 
pt-size-factor 
) ;  

xwd-file->GetImageO.GetWidthO. 
md-file->GetImageO.GetHeightO 
) ;  

xwin. Resize ( 

XFlush( display 1 :  

/ I  Event Loop 
/ /  

for f finished = False: !finished: 
( 

fd-set read-fds; 

FD-ZERO( bread-fds ) ; 
FD-SET( display->fd. bread-fds ) ;  
FD-SET( 0 .  &read-fds 1 ;  

switch( 
select( getdtablesizeo, bread-fds. EnJLL, NULL, NULL ) 
) 

( 
case -1: 
perror( "select0 error" 1 :  
break: 
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case 0: 
break; 

default: 
if ( FD-ISSET( display->fd, &read-fds ) ) 

I 
Xhrent event; 

XNextRrent( display, Levent ) ;  

if ( 
(event.type == Expose I I  event.type =E ConfigureNotify I I  

event.xexpose.window == xwin.GetWindow() 
I 

event.type == MapNotify) LL 

sample-image.PutI xwin.Getwindowo ) ;  
I 

( 
else if  (FD-ISSET( 0, Lread-fds ) ) 

char line[ 80 1;  
char token: 
int new-size; 

( 
i f  ( (token = strchrl line, ' / '  ) )  !s NULL ) 

if ( sscanfc line, "Rd", Lnew-size ) > 0 ) 

if ( sscanf( token, "td", Gnew-sire > 0 ) 

if ( sample-size =I 0 ) 

else 
( 
Readsample( 

points, 
sample-image, 
totalgoints. 
sample-si ze, 
pt-site-factor 
) :  

i f  ( fgets( line. sizeof(line), stdin ) I 

*token++ 0; 

sample-size = new-sire; 

pt-size-factor = new-size: 

finished I True; 

sample-image.PutI xwin.GetWindow0 ) ;  
) 

1 
1 

I I /  switch 
) I f  for 

1 I /  else sample image created 
) I1  else XwdFile object and Imagepoints allocated 

) I /  else display opened 

delete md-file; 
) / /  main 
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F.2 PERMUTEVIEW.TCL 
II/usr/local/bin/wish -f 

, 
label .1 \ 

-text "Stotal Total Points"; 

scale .sample-size \ 
-activeforeground gray60 \ 
-command 'set dummy', \ 
-from 1 \ 
-label *Sample sire" \ 
-length 500 \ 
-orient hor \ 
-showvalue true \ 
-tickinterval 0 \ 
-to Stotal: 

.sample-size Bet Ssize: 

scale .pt-factor \ 
-activeforeground gray60 \ 
-command "set dummy" \ 
-from 1 \ 
-to 10 \ 
-label "Pt Size Quotient" \ 
-length 200 \ 
-orient hor \ 
-showvalue true \ 
-tickinterval 1; 

button .draw-button \ 
-activebackground gray60 \ 
-command 'writevalue Sfid .sample-size .pt-factor" \ 
-text "Re-Draw": 

button .quit-button \ 
-activebackground gray60 \ 
-command "writevalue Sfid; exit" \ 
-text '"Quit''; 

pack .1 \ 
-side top; 

pack .sampIe-size \ 
-side top \ 
-ipadx 20 \ 
-expand yes \ 
-fill both: 

pack .pt-factor \ 
-side top \ 
-ipadx 20; 

pack .draw-button \ 
-side top \ 
-padx 5 \ 
- f i l l  xi 

pack .quit-button \ 
-side top \ 
-pa& 5 \ 
-fill x: 

wm deiconify .; 
1 
I 8uildWindow 

wm withdraw . 
wm title . "Permute view'; 
if ( Sargc < 1 ) \ 

( 
puts stderr "Usage: Permuteview xwd-file"; 
) \  
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else \ 
( 
set cmd "I/usr2/src/XObjects/permute~view [lindex $ a r m  0 1 " ;  

i f  ( [catch ( set xpipe [open Scmd "r+"] 1 1  ) \ 
( 
puts stderr "Error spawning permute-view' 
I \  

else \ 
( 
set value-list [Readsizes Syipe] ; 
puts stdout ._.. $value-list : 
) 

set totalqolnts llindex Svalue-list 01: 
set sample-size llindex $value-list 11: 

i f  ( $totaljoints == 0 I I  $sample-size I= 0 ) \ 
( 
puts stderr .Error reading from permute-view": 
I \  

else \ 
( 
Buildwindow Sxpipe Stotalqoints $sample-size: 
1 

1 
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4 4 

APPENDIX G. SOURCE LISTINGS FOR OBJECT-ORIENTED TCL CONSTRUCTS 

a- PURPOSE: 
a- Defines the class by creating global array with parent - 

class name (isal and attribute list (attributes) 

puts stderr \ 
"Error: a class with name Sclass-name has already been declared" 

elseif ( \ 
"Ssuper-class" !I "none" LL \ 
1 [info exists _ClassMgr_(classes,$super_class)1 \ i \  

puts stderr \ 
"Error: superclass Ssuper-class has not been declared" 

) \  

else \ 
( 

-- Build Class Array a 
set _ClassMgr_(classes.$class_name) $class-name 

set S(class-name1 (isal Ssuper-class 
set $(class~name)(attributesl Sattrs 

proc $class-name ( args ) \ 
4 -- Build the Class Command For Object Declarations 

foreach item \Sargs \ (  dp-objectcreateobject $class-name \Sitem \ )  

set result $class-name 
1 

retutn $result 
I 
1) dp-objectcreateclass 

i f  ( $-ClassMgr-(debug) ) \ 
( 
puts stdout \ 

) 
"\ldp-objectcreateobject\] called with $class-name, Sobject-name" 

set result " "  

* - -  Check For Class 
i f  ( I [info exists -ClassMgr_(classes.Sclass_name)l \ 

( 
puts stderr "Error: class $class-name has not been defined" 
) \  

else \ 
( 

set $(object-name)(isa) Sclass-name 

set class-list $class-name 
f o r  \ 

- -  Set Isa a 

a -- Build Class Hierarchy List 

( set parent [set S(class~narneI~isa~1; global Sparent I \ 
( "Sparent' != "none" ) \ 
( set parent [set $(parent)(isa)l: global Sparent \ , 

lappend class-list Sparent 
1 

for \ 
a - -  Set Object Attributes 

[ set index [expr lllength $class-listl-11 ) \ 
( ( $index incr index >= 0 -1 I \ ) \ 

( 
set parent [lindex Sclass-list Sind9xl 
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foreach item [set $(parent) (attributes) 1 \ 
( 
if ( [set len [llength Sitemll > 1 ) \ 

( set S(object-name)(Ilindex Sitem 01)  Ilindex Sitem 11 \ 

elseif ( Slen == 1 \ 

1 
( set $(object-name)([lindex Sitem 0 ) )  * 

) 

' "  1 

1 -- Build object Command 
proc $object-name 1 op args ) \ 

dp-objectRunMethod $object-name \Sop \Saws 

set result $object-name 
1 

return $result 
1 
1 dp-objectcreateobject 
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1- NAME: dp-objectslotset 0 
)--------------------------------------------------------.----.---------- 
proc dp-objectslotset ( object-name slot value 1 \ 
( 

return [set $(object-name) ($slot) $value]: 
1 
(1 dp-objectslotset 

global $object-name 

( 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
(1- NAME: dp-objectconfigure0 
( ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ . ~ . ~ . ~ ~ ~ ~ . . . - - - - - - - - - - - - -  
proc dp-objectconfigure ( object-name args ) \ 
( 
global $object-name 

set result * "  
set argc [llength Sargsl 

i f  ( Satgc < 1 \ 
( 
foteach attt [array names $object-name1 \ 

( 
lappend result [list -5attr 0 [set S(object_name)($attr)ll 
1 

) \  

( 
set attr [string ttimleft llindex S a w s  01 \ - I  
i f  ( (catch ( set value [set $(object-name)(Sattr)l ) I ! =  0 ) \ 

elseif ( Sargc == 1 ) \ 

( 
puts stdert "Error: slot Sattt not defined for object Sobject-name" 
) \  

else \ 
( 
set result [list -$attr ( )  $value] 
1 

) \  

else \ 
( 
inct argc -1 

for \ 
( set aindex 0 ) \ 



I Saindex Sargc \ 
( incr aindex ) \ 

( 
set attr [string trimleft llindex Sargs Saindexl \ - I  
incr aindex 
set value (lindex Sargs Saindex] 
set S(object-nme) (Sattr) $value 
) 

1 
return $result 
1 
# dp-objectconfigure 

puts stdout \ 
"\[dp-~bjectRunHethod\] called with $object-name. Sop, Sarg-list' 

set result I s *  

0 -- Find Method 
set proc-name * "  
for \ 

( set parent [set S(object-name,)(isa)l ) \ 
( "Sparent" I =  "none" \ 
( set parent [set $(parent) ( h a )  1 \ 

global Sparent 

( 
set proc-name 5parent.Sop 
break 
1 

( 

i f  ( "[info procs Sparent.Sop1" 13 " "  ) \ 

) 

( 
puts stderr "Error: method Sop not defined for $object-name" 
) \  

else \ 
I 
i f  ( S_ClassMgr-(debug) \ 

i f  ( "Sproc-name" == * "  \ 

( 
puts stdout \ 

*~\(dp-objectRunMethod\] found method Sop in class Sparent" 

set result \ 
[eval [concat Sproc-name $object-name Sarg-list11 

# [Sproc-name $object-name lconcat Sarg-listll 

return $result 
1 
t dp-objectRunMethod 
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