Programming with InterViews

MarkLinton SiliconGraphics 2011N.ShorelineBlvd.

P.O.Box7311 MountainView,CA94039-7311 linton@sgi.com

Copyright(c)1991,1992MarkA.Linton

Outline

Part1–Introduction

Overview Asimpleapplication(himom!) Boxes and glue Commonwidgets

Part 2– Graphics

Rendering Fonts Colors Bitmaps Raster images

Outline (cont’d)

Part3–Composition

Discretionaries Compositors Scrolling Asimpledocumentpreviewer

Part4–InputHandling

Event processing Update management Dialogs

Overview

Goals Keyfeatures Differencesfromothertoolkits System components Status

High-level toolkit

Application

User

InterViewslibrary

Xlib

X server

InterViews Goals Make user interfaces easier to build

Toolsshouldbuildapplicationsfaster Needprimitivesandapplications

Buildrealapplications

Document,drawingeditors

Make reusable components

Compositionmechanisms

Leveragetechnology

C++,Current/futurehardware

InterViews = Interactive Views

Interactiveobjects

Buttons,menus,scrollbars Chooser, dialogs, editors Multipleviews

Graphicsobjects

Immediate and structure mode Transformations Color,fontobjects

Layoutobjects

Sophisticatedformattingintoolkit

Graphicaleditingframework

Connectivity Undo/redo

NaturalC++API

Differences from other toolkits

Layoutmechanisms

TeXboxesandglue,discretionaries

Graphics

Transformations(includingfonts) Resolution-independence Directcolor Structuredgraphics

Dynamicprotocol

Glyphs:lightweight,shareableobjects

NativeC++

Efficient,object-orientedlanguage

InterViews Organization

Baselibrary

Intrinsicclasses(InterViews) Look+feelclasses(IV-look) X-dependentimplementation(IV-X11) Dispatcher(Dispatch) Operatingsysteminterfaces(OS)

Unidrawlibrary

Applications

doc–documenteditor ibuild–interfacebuilder idraw–drawingeditor

Configurationfiles

Unidraw Components–objectsindrawing

Connectors–graphicalconnectivity Statevariables–dataflow

Tools–prototypes/directmanipulation Commands – undo-able actions Externalrepresentations–fordomain

Postscriptforalldomains

1–10

Current status Thousandsofusersworld-wide

Companies, research labs, universities

3.0.1availableviaanonymousftp WorkingonXConsortiumstandard Futurework

Documents Multimedia Multithreading

1–11

Availability

Unrestrictedcopyright(justlikeX) Anonymousftptosgi.com

graphics/interviews/3.0.1.tar.Z

Requires>=C++2.0,X11R4 RunsonX/Unixplatforms

(SGI,HP,Sun,DEC,IBM,...)

1–12

A simple application Sourcecodefor“himom!” Basic types, classes Buildingtheapplication

1–13

#include<IV-look/kit.h> #include<InterViews/background.h> #include<InterViews/session.h> #include<InterViews/style.h> #include<InterViews/window.h>

intmain(intargc,char**argv){ Session* session = new Session( "Himom",argc,argv ); Style*style=session->style(); returnsession->run_window( newApplicationWindow( newBackground(

Kit::instance()->label("himom!",style), style->background() ) ) ); }

1–14

Notation

typedeffloatCoord;

Defaultunitsareprinter’spoints Relativetofonts(typically75/72)

typedefunsignedintboolean; static const unsigned false = 0; static const unsigned true = 1;

enumDimensionName{

Dimension_X,Dimension_Y,Dimension_Z, Dimension_Undefined }; #include<InterViews/enter-scope.h> Definenametoivname

Nopublicorprotecteddatamembers!

1–15

Basic classes

Glyph–anobjectthatdraws Canvas – a 2D place to draw Window–managedcanvasondisplay Display–logicalinput/outputdevices Session–mainloopcoordinator Kit–objectthatcreates“widgets” Style–setof<name,value>attributes

1–16

Include directories Intrinsics:<InterViews/class.h> Look+feel:<IV-look/class.h> X-dependent:<IV-X11/class.h> OS-dependent: <OS/interface.h> Dispatching:<Dispatch/class.h>

1–17

Imakefiles

#ifdefInObjectCodeDir OBJS=main.o APP_CCDEFINES= APP_CCINCLUDES= APP_CCLDFLAGS= APP_CCLDLIBS= Use_libInterViews() ComplexProgramTarget(himom) MakeObjectFromSrc(main) #else MakeInObjectCodeDir() #endif

1–18

Building the application Defaultisobjectfilesinsubdirectory ivmkmf generates Makefile makeMakefiles generates Makefile insubdirectory(SGI) make depend computes dependencies makebuildsa.out makeinstall puts a.outininstalledbin

1–19

Layout with boxes

High-levellayoutspecification Describeformat,notposition Usedocumentformattingpower:

TeX boxes and glue Glyphsdefine“naturalsize” Glyphsmay“stretch”or“shrink” Glyphsmaydefinean“alignment” Locationoforiginrelativetosize

1–20

Think of glyphs as characters Gg space image box

1–21

Requisition – what a glyph wants Requirementperdimension

Natural,stretch,shrink,alignment

ReturnedbyGlyph::request Allocation – what a glyph gets Allotmentperdimension

Origin,span,alignment

PassedtoGlyph::draw

1–22

Boxes Use a layout to arrange components Tilelayout–proportionalstretch/shrink Alignlayout–lineuporigins Superposelayout–multiplelayouts (usuallyoneperdimension) LRBox–TileinX,AligninY TBBox–TileReversedinY,AligninX

1–23

Box Example 1

//startwithhimomcode constFont*f=style->font(); constColor*fg=style->foreground(); returnsession->run_window(

newApplicationWindow(

newBackground( newLRBox(

newCharacter(’g’,f,fg), newCharacter(’o’,f,fg), newCharacter(’o’,f,fg), newCharacter(’d’,f,fg), newCharacter(’b’,f,fg), newCharacter(’y’,f,fg), newCharacter(’e’,f,fg) ), style->background() ) ) ); 1–24

Box Example 2: Add a stencil (twice)

#include<InterViews/Bitmaps/hand.bm> . . . newLRBox(

newStencil( newBitmap( hand_bits,hand_width,hand_height ), fg ), newStencil( newBitmap( hand_bits,hand_width,hand_height, hand_x_hot,hand_y_hot ), fg ), . . .

1–25

Box Example 3: Nested LRBoxes

newLRBox( newLRBox( newCharacter(’g’,f,fg), newCharacter(’o’,f,fg), newCharacter(’o’,f,fg), newCharacter(’d’,f,fg) ), newLRBox( newCharacter(’b’,f,fg), newCharacter(’y’,f,fg), newCharacter(’e’,f,fg) ) )

1–26

Glue for stretching and shrinking

newLRBox(

newLabel("good",f,fg), newHGlue(0,fil,0), newLabel("bye",f,fg) )

1–27

TileReversed can be surprising

//Thisboxisn’tstretchable! newTBBox(

newLabel("good",f,fg), newVGlue(0,fil,0), newLabel("bye",f,fg) ) //Thisboxisstretchableinthemiddle, //butnotattop. newTBBox(

newVGlue(0,fil,0), newLabel("good",f,fg), newVGlue(0,fil,0), newLabel("bye",f,fg) )

1–28

Tuning alignment TileReversedcomputesrequestfrom minimum,maximumsizes,alignments Defaultalignmentis0(beginning) ZeroalignmentfineforTile,butoften wrongfromTileReversed Noroomforgluetostretch

1–29

Solution is to adjust alignments

newTBBox(

newVCenter(newLabel("good",f,fg),1.0), newVGlue(0,fil,0), newLabel("bye",f,fg) ) VCenterchangestheverticalalignment

Topoflabelalignswithtopofbox

1–30

Common Widgets Kits_{Coordinatingacommonlook+feel} Buttons

TelltalesandActions, Push, toggle, radio

Menus

Menubars,toggleitems,radioitems

1–31

Kit Object that creates UI objects

Buttons, beveled frames, menus, scrollbars, labels, common cursors, ...

Hides subclass/instance choices

Example:Button*Kit::push_button

Oneperapplication

ReturnedbyKit::instance

Subclassesforspecificlook+feel

Motif,OpenLook,SGI-Motif,Monochrome

1–32

Buttons Telltale–glyphwithmultiplelooks

{is_enabled,is_visible,is_active,is_chosen}

Action–objecttoexecute ActionCallback(T)–C++callback Button(Telltale*,Action*)

Input action sets telltale state Release executes action

1–33

Defining an action callback

classApp{ public:

voidmsg(); }; declare(ActionCallback,App) implement(ActionCallback,App)

voidApp::msg(){

printf("himom!\n"); } App*a=newApp; ... ...newActionCallback(App)(a,&App::msg)...

1–34

Creating a push button

intmain(intargc,char**argv){ Session* session = new Session( "Himom",argc,argv ); Style*style=session->style(); Kit*kit=Kit::instance(); App*a=newApp; returnsession->run_window( newApplicationWindow( newBackground( newMargin(

kit->simple_push_button( "Pushme",style, newActionCallback(App)(a,&App::msg) ),10.0 ),style->flat() ) ) ); } 1–35

Using a different button look

Raster*rast=TIFFRaster::load(argv[1]); if(rast==nil){

... error message ... } returnsession->run_window(

newApplicationWindow(

newBackground( newMargin( kit->push_button( newImage(rast),style, newActionCallback(App)(a,&App::msg) ),10.0 ),style->flat() ) ) );

1–36

Toggle and radio buttons

kit->simple_toggle_button(

"Toggleme",style, newActionCallback(App)(a,&App::msg) ) TelltaleGroup*group=newTelltaleGroup;

newTBBox(

newVCenter(

kit->simple_radio_button( group,"One",style,nil ), 1.0 ), kit->simple_radio_button(

group,"Two",style,nil ) )

1–37

Menus

Listofitems:telltale,{action,menu}

Menualignmentdefinessubmenuposition

voidMenu::add_item(Telltale*,Action*) voidMenu::add_item(Telltale*,Menu*)

Menu*Kit::menubar(Style*) Menu*Kit::pulldown(Style*)

Telltale*Kit::menubar_item(Glyph*,Style*) Telltale*Kit::menu_item(Glyph*,Style*) Telltale*Kit::toggle_menu_item(Glyph*,Style*) Telltale*Kit::radio_menu_item(

TelltaleGroup*,Glyph*,Style* )

1–38

Menu example

structCmdInfo;

classApp{ public:

voidopen(),save(),quit(); voidcut(),copy(),paste(); voidblack(),red(),green(),blue();

Menu*menubar(CmdInfo*,Kit*,Style*); private:

Menu*pulldown(CmdInfo*,int,Kit*,Style*); }; declare(ActionCallback,App) implement(ActionCallback,App)

1–39

Menu example (cont’d)

structCmdInfo{

constchar*str; ActionMemberFunction(App)*func; CmdInfo*submenu; intoptions; }; CmdInfofilemenu[]={

{"Open",&App::open}, {"Save",&App::save}, {"",nil}, {"Quit",&App::quit}, {nil} }; CmdInfobar[]={

{"File",nil,filemenu,0}, {"Edit",nil,editmenu,1}, {"Color",nil,colormenu,2}, {nil} }; 1–40

Menu example (cont’d)

voidApp::open(){printf("open\n");} voidApp::save(){printf("save\n");} voidApp::quit(){Session::instance()->quit();}

voidApp::cut(){printf("cut\n");} voidApp::copy(){printf("copy\n");} voidApp::paste(){printf("paste\n");}

voidApp::black(){printf("black\n");} voidApp::red(){printf("red\n");} voidApp::green(){printf("green\n");} voidApp::blue(){printf("blue\n");}

1–41

Menu example (cont’d)

Menu*App::menubar(CmdInfo*info,Kit*k,Style*s){ Menu*m=k->menubar(s); for(CmdInfo*i=info;i->str!=nil;i++){ m->add_item(

k->menubar_item(k->fancy_label(i->str,s),s), pulldown(i->submenu,i->options,k,s) ); } // disable save m->menu(0)->telltale(1)->set(

Telltale::is_enabled,false ); returnm; }

1–42

Menu example (cont’d)

Menu*App::pulldown(

CmdInfo*info,intopt,Kit*k,Style*s ){ Menu*m=k->pulldown(s); TelltaleGroup*group=nil; for(CmdInfo*i=info;i->str!=nil;i++){ if(i->str[0]==’\0’){ m->add_item(k->menu_item_separator(s));

}else{

//Buildthetelltale //Addtheitem } } returnm; }

1–43

Menu example (cont’d)

//Buildthetelltale Telltale*t; Glyph*g=newRMargin( k->fancy_label(i->str,s),0.0,fil,0.0 ); switch(opt){ default:

t=k->menu_item(g,s); break;

case 1:

t=k->toggle_menu_item(g,s); break;

case 2:

if(group==nil){

group=newTelltaleGroup; } t=k->radio_menu_item(group,g,s); break; } 1–44

Menu example (cont’d)

//Addtheitem if(i->func==nil&&i->submenu!=nil){ m->add_item(

t,pulldown(i->submenu,i->options,k,s) ); }else{

m->add_item(

t,newActionCallback(App)(this,i->func) ); }

1–45

Summary for Part 1 Systemoverview Glyph–baseforinterfaceobjects (glyph~character) Kit–createconcreteGUIobjects Usingboxesandglueforlayout Creating buttons and menus

1–46