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Program Development Tools
#tools The main goal in this area is to create tools and libraries that
help scientists to develop programs that use sophisticated
graphic interfaces and run in different platforms (Unix, Windows,
« computational mechanics  etc.). These tools must hide from the developers the details of
each platform, allowing them to focus their work exclusively on
the problem to be solved. This portability requirement is due to
- = — = naval projects' the need to offer an infrastructure that is compatible with a very
= Tecgraf - Tecnologia em Computacao Grafica — diversified set of machines, such as the one existing in
. : e PETROBRAS. As a consequence, the applications developed
+ : puc-rio. “(Q- Goog :
E' n - < hetp:/ fwww tecgraf. puc-rio.br/ O RQ- Google reservairs and geology + by Tecgraf can be ported among the several different platforms
c@'- Tocaead rucao overview research  parinerships  publications products without the need for alterations, assuring independence from
— manufacturers and operaticnal systems. Some of the main
gisand the emimnment # tool-development areas in Tecgraf are user interface, graphic
systems, intranet/Internet, automatic generation of
documentation, and extension languages. Another goal in this
Program Development Tools nmjects and wsupenision field is fe_searchontools and strategies to increase the_
productivity of programmers, such as reuse and extension
»tools languages.
= Lua s
) ) ) Tecgraf - Tecnologia em Computacao Grafica -
= compuiational mechanics I‘;ua. ‘i:dp;’werf{"l;‘ggm'we'?m Fmgralrt“mr? \a;lguageu —
esigl or extending applications. It is also frequently use s 1 WWW. _ Q-
as a general-purpose, stand-alone language. Lua combines cé:‘ http:// tecgraf.puc-rio.br/ —Q ,C.'Ojle
naval projectss simple procedural syntax (similar to Pascal) with powerful A " .
data-description constructs based on associative arrays and "t- Tecgrad sucrio overview research  partnerships  publications products
extensible semantics. Lua is dynamically typed, interpreted
f \ from bytecodes, and has automatic memory management
resenvoirs and geology with garbage collection, which makes it ideal for
configuration, scripting, and rapid prototyping.
@sand the environment #
= IUP /IUPLua
e
projects and # supenvision IUP is a system for creating user interfaces. It offers a :

configuration API in three basic languages: C, Lua and LED.
IUP's purpose is to allow a program to be executed in

»modeling and visualization different systems without any modification, being highly
portable. Its main advantages are:

o high performance, due to the fact that the system
uses native interface elements
o fast learning by the user, due to the simplicity of its l
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= CD/ CDLua computer graphics tecnno\!ogy
Canvas Draw (CD) is a platform-independent graphics libran| \
It is implemented in several platforms using native graphics \
libraries: Microsoft Windows (GDI), Macintosh (QuickDraw), \
and X-Windows (XLIB). \
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As Ferramentas
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IUP is a portable toolkit for building graphical user interfaces. It offers a History
configuration API in three basic languages: C, Lua and LED. IUP's purpose is to To Do
allow a program to be executed in different systems without any modification, Comparing
therefore it is highly portable. Its main advantages are: B Guide

e high performance, due to the fact that it uses native interface elements. | Canvas
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CD (Canvas Draw) is a platform-independent graphics library. Tt is implemented in
several platforms using native graphics libraries: Microsoft Windows (GDI) and
X-Windows (XLIB).

The library contains functions to support both vector and image applications, and
the visualization surface can be either a window or a more abstract surface, such
as Image, Clipboard, Metafile, PS, and so on.

This work was developed at Tecgraf/PUC-Rio by means of the partnership with
PETROBRAS/CENPES.

Gougle:

Image Representation, Storage, Capture and
Processing
Version 3.5

@ TecgraflPUC-Rio
(im@tecgraf.puc-rio.br)

IM is a toolkit for Digital Imaging. IM is based on 4 concepts: Image
Representation, Storage, Processing and Capture. The main goal of the library is
to provide a simple API and abstraction of images for scientific applications.

The mast popular file formats are supported: TIFF, BMP, PNG, JPEG, GIF and
AVI. Image representation includes scientific data types. About a hundred Image
Processing operations are available.

This work was developed at Tecgraf/PUC-Rio by means of the partnership with
PETROBRAS/CENPES.
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Caracteristicas Gerais

» Modelo de Abstracao

 Portabilidade (Desktop)

» Desempenho (recursos nativos do sistema)

« Simplicidade com Recursos

« Livre e Codigo Aberto (mesma licenca de Lua)
 Binarios de varias plataformas prontos para Download
« APlem Ceem Lua

» Extensa Documentacao com Exemplos

 Politica de Compatibilidade entre VVersoes

» Melhor Curva de Aprendizado (*)



IUP - Interface com o Usuario Portavel
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CD - Biblioteca Grafica 2D
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IM — Representacao, Armazenamento, Captura,
Processamento e Analise de Imagens

Processing v mmm Storage




Exemplo de uma Aplicacao Completa
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Caracteristicas Diferenciais

« [UP: layout abstrato. Construcao do dialogo sem o

posicionamento manual dos controles.

* CD: mesma API para diversos tipos de Canvas

(Janela, Impressora, Clipboard, Imagem, Postscript)

» [M: foco em aplicacdes cientificas mas flexibilidade

para atender quaisquer aplicacoes.



Controle do Sistema - IUP

void main(void)

{

if (IupOpen() == IUP_ERROR)

{
fprintf(stderr, "Error Opening IUP.")
return;

}

TupMainLoop();

TupClose();

}



Ciclo de Vida de um Elemento

« Criacao
— TupDialog
— TIupSetAttribute
— TupSetCallback
 Criacao no Sistema Nativo
— TupMap (d1qg) ou
— IupShow (dlg)
« Destruicao
— TupDestroy (dlqg)



Hierarquia de Elementos e Layout Abstrato

Dialog
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Button
Button
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Layout Concreto x Layout Abstrato

Concreto Abstrato
« Mais utilizado (Microsoft, « Menos utilizado.
Borland, Delphi, VB). « Independente da resolucéo do
« Dependente da resolucao do sistema.
sistema. « Rearranjo automatico dos elementos
« Ao variar o tamanho da janela os apos alteracdo do tamanho da janela.
objetos ficam desposicionados. « Sintaxe mais simples e agradavel.
« Ferramenta de especificacao « Manutencdo mais simples.
Interativa ("visual™) se torna mais

« Ferramenta de especificacao
Interativa ("visual™) se torna mais
complexa.

simples .



Criagcao de um Dialogo em C

Ihandle* f1 = IupFill();

Ihandle* btok = IupButton("Ok", "do ok");

Ihandle* btcancel = IupButton("Cancel”, "do cancel");
Ihandle* f2 = IupFill();

Ihandle* box = IupHbox(fl, btok, btcancel, f2, NULL);

Ihandle* dlg = IupDialog(box);



Criacdo de um Dialogo em C (outra escrita)

IThandle* dlg = IupDialog

(
TupHbox

(
TupFill(),
TupButton("0Ok", "do ok"),
TupButton("Cancel”, "do_cancel"),
TupFill(),
NULL

)5



Resultado

=1}

« Usando alguns atributos para melhorar a aparéncia:
TupSetAttribute (box, "MARGIN", "10x10") ;
TupSetAttribute (box, "GAP","10") ;
TupSetAttribute (btok, "SIZE", "40x") ;
TupSetAttribute (btcancel, "SIZE", "40x");
TupSetAttribute (dlg, "TITLE", "Test") ;

mTest [o 0K CEX




Atributos Comuns

e TITLE
* VALUE (depende do controle: texto, nimero, nome, indice,ON/OFF,...)
e SIZE ("widthxheight" ex: "300x300")
— Escala horizontal é ¥/, da largura média de um caracter da fonte selecionada.
— Escala vertical é !/, da altura média de um caracter da fonte selecionada.
— Também e o tamanho minimo
e RASTERSIZE ("widthxheight" em pixels)

e EXPAND (YES, NO)

e ACTIVE (YES,NO)

e VISIBLE (YES,NO)

e BGCOLOR ("255 0 128")

e FGCOLOR ("192 192 192")
e FONT ("Times, 12")



Versdo Completa

Ihandle* dialog = IupSetAttributes(IupDialog

(
TupSetAttributes(IupHbox

(
TupFill(),
TupSetAttributes(IupButton("Ok", "do ok"), "SIZE=40"),
TupSetAttributes(IupButton("Cancel", "do cancel"), "SIZE=40"),
TupFill(),
NULL

), "MARGIN=15x15, GAP=10")

), "TITLE = Test");



Callbacks

int btok_action(Ihandle* self)

{
char color[20];
strcpy(color, IupGetAttribute(self, "FGCOLOR"));
TIupStoreAttribute(self, "FGCOLOR", IupGetAttribute(self, "BGCOLOR"));
TupStoreAttribute(self, "BGCOLOR", color);
return IUP_DEFAULT;

int btcancel action(Ihandle* self)

{
return IUP_CLOSE;

}

TIupSetAttribute(btok, "BGCOLOR", "255 © 0");

TIupSetFunction("do_ok", btok action);
TIupSetFunction("do_cancel", btcancel action);

ou
TupSetCallback(btok, “ACTION”, btok_action);
TupSetCallback (btcancel, “ACTION”, btcancel_action);



Exemplos IM - Processamento

imImage* image = imFileImagelLoad(file_name, O, &error);

if (err != IM_ERR_NONE)
error...

imImage* new_image = imImageCreateBased(image, x2-x1+1, y2-yl+l, -1, -1);
imProcessCrop(image, new_image, x1, yl);

imFileImageSave(file name, "JPEG®“, new_image);

imImageDestroy(new_image);
imImageDestroy(image);



Exemplos CD - Postscript

cdCanvas* canvas = cdCreateCanvas(CD_PS, "cdtest.ps");

cdCanvasMarkSize(canvas, 490);
cdCanvasMark(canvas, X, y);

cdCanvasFont(canvas, "Courier", CD_PLAIN, 12);
cdCanvasTextAlignment(canvas, CD_CENTER);

cdCanvasText(canvas, x, y, text);

cdCanvasGetTextBox(canvas, x, y, text, &xmin, &xmax, &ymin, &ymax);
cdCanvasRect(canvas, xmin, xmax, ymin, ymax);

cdCanvasKill(canvas);
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