Programming with InterViews

MarkLinton SiliconGraphics 2011N.ShorelineBlvd.

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

Copyright(c)1991MarkA.Linton

Outline WhatisInterViews3.0? Asimpleapplication(himom!) Menus et al. Insideaglyph Asimplepreviewer

Goals Make user interfaces easier to build

Toolsshouldbuildapplicationsfaster Needprimitivesandapplications

Buildrealapplications

Document,drawingeditors

Make reusable components

Compositionmechanisms

Leveragetechnology C++ Current/futurehardware

InterViews = Interactive Views NativeC++ Glyphs:lightweight,shareableobjects Sophisticatedlayoutobjects Resolution-independentgraphics Overlays Incrementalupdate Graphicaleditingframework

Availability Unrestrictedcopyright(justlikeX) Anonymousftptosgi.com

graphics/interviews/3.0/beta.tar.Z

Requires>=C++2.0,X11R4 RunsonSGI,HP,Sun,DEC,IBM,and allX/Unixplatforms

User interface toolkits

U s e r

Application

I n t e r f a c e B u i l d e r

W i n d o w M a n a g e r

W i n d o w S y s t e m

O p e r a t i n g S y s t e m

Toolkit

I n t r i n s i c s W i d g e t s

Differences from other toolkits C++ Efficient,object-orientedlanguage

Compositionmechanisms

Boxes and glue Alignment TeXcompositor

Graphics

Transformations(includingfonts) Resolution-independence(printing) Directcolor Structuredgraphics

Dynamicprotocol

Shareable objects Cheap objects

User interface objects

Toolkitstendtosupportcontrolobjects

Buttons,menus,scrollbars

Users tend to manipulate data objects

Text, graphics, tables

Dataobjectsaremuchmoreplentiful

O(100,000)objects

A text view ...

T h e q u f o i c k b r o w n x

T B B o x

L R B o x

C h a r a c t e r

Viewstructurereflectstextstructure

Glyphpercharacter Compositeglyphperline

TextView code

TextView::TextView(FILE*file){ TBBox*page=newTBBox; LRBox*line=newLRBox; intc; while((c=getc(file))!=EOF){ if(c==’\n’){ page->append(line); line=newLRBox;

}else{

line->append(newCharacter(c)); } } body(page); }

... with multiple fonts ...

Same simple structure but ...

ASCIIcharactersuseASCII-encodedfont KanjiicharactersuseJIS-encodedfont

EUC TextView code

Font*kf; Font*af; while((c=getc(file))!=EOF){ if(c==’\n’){

page->append(line); line=newLRBox;

+ }elseif(!isascii(c)){ + line->append( newCharacter(tojis(c,getc(file)),kf) ); }else{

line->append(newCharacter(c,af)); } }

. . . and formatting

High-levelhelpfromatoolkit

Lineandcolumnbreaks Hyphenation

Formatted TextView code

Composition*page=newLRComposition( newTBBox,newTeXCompositor,nil,width ); while((c=getc(file))!=EOF){

if(c==’\n’){

page->append(

newDiscretionary(

PenaltyGood, newHGlue(fil),newHGlue(0,fil),nil,nil ) ); }elseif(c==’’){

page->append(

newDiscretionary(

0,newCharacter(’’),newHGlue(0,0), nil,nil ) ); }else{

page->append(newCharacter(c)); } }

Glyphs are dynamic Pass state instead of requiring storage

virtualvoiddraw(Canvas*,constAllocation&);

Smallobjects

8 bytes overhead

Shareable objects

Onecharacter‘a’perdocument Tableentriesinrowandcolumnlayout Menuitems

Glyphs are easy to use Characters–>LRComposition

UseTeXCompositortodeterminebreaks

Lines–>TBComposition

UseTeXCompositortodeterminebreaks

Columns–>LRComposition

UseTeXCompositortodeterminebreaks

Pages

Use deck to flip between pages

Glyph performance is good

Adequate response time

(10-mipworkstation,framebuffer)

Doc uses ~3Mb data for 50 pages (doublecolumn,single-spaced)

Dynamicprotocolmakestuningeasy Tooslow–>storeinformation Toobig–>computeinformation

Document editor

Unidraw Components–objectsindrawing

Connectors–graphicalconnectivity Statevariables–dataflow

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

Postscriptforalldomains

Idraw drawing editor

Ibuild interface builder

Current status Thousandsofusersworld-wide

Companies, research labs, universities

3.0-betaavailableviaanonymousftp WorkingtowardXConsortiumstandard Futurework

Styles Documents Look+feelsupport Multimedia Multithreading

A simple application

#include<InterViews/background.h> #include<InterViews/label.h> #include<InterViews/window.h> #include<InterViews/world.h>

intmain(intargc,char**argv){ World*world=newWorld("Himom",argc,argv); Window*window=newApplicationWindow( newBackground( newLabel(

"himom!",world->font(),world->foreground() ), world->background() ) ); window->map(); world->run(); }

Notation

typedeffloatCoord;

Defaultunitsareprinter’spoints Relativetofonts(typically75/72)

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

enumDimensionName{

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

Nopublicorprotecteddata

Basics Glyph–anobjectthatdraws Canvas – a 2D place to draw World–display/eventmanager Window–managedcanvasondisplay Printer–canvasforprinting Requistion – desired size Allocation–actualsize Layout – arrange components Compositor–decidewheretobreak

Primitive glyphs Character–codeinfont/color Discretionary – changes on break Glue,HGlue,VGlue–blankspace Image – displays a raster Label–characterstring Rule,HRule,VRule–visualseparator ShapeOf–identicalsizeofanother Stencil–drawcolorthroughbitmap

Composites Box–arrangeusinglayout LRBox–tileinXdimension TBBox–tileinYdimension Overlay – use superpose layout Deck–onlyshow“top”component Page–positioncomponentsexplicitly

MonoGlyph

Containsasingleglyph(body)

MonoGlyph::append(g)calls

body()->append(g)

Background–drawcolorunderneath Border – draw color around edges Center–alignbodyinallocation Composition–breakusingcompositor LRMarker–markareaofbody Margin – leave space around body Patch – damage for update Shadow–half-fillunderneath Target–picksensitivitycontrol TransformSetter–concatenatematrix

Graphics attributes Bitmap–2Dbooleanarray Brush–linethicknessandstyle Color–RGB+alpha Font–familyofcharacterglyphs Raster–2DarrayofRGB+alpha Transformer–transformationmatrix

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>

Imakefiles

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

Alert – display message in a dialog

Making the message

Glyph*MakeMessage(Font*f,Color*fg){ charbuffer[1024]; Box*b=newTBBox; while(fgets(buffer,sizeof(buffer),stdin)!=nil){ intn=strlen(buffer)-1; if(buffer[n]==’\n’){

buffer[n]=’\0’; }else{

++n; } char*s=newchar[n+1]; strcpy(s,buffer); b->append(

newRMargin(newLabel(s,f,fg),0.0,fil,0.0) ); } returnb; }

Boxing the message

Glyph*vspace=newVGlue(18.0,fil,18.0); Glyph*hspace=newHGlue(36.0,fil,36.0); ... newBackground(

newTBBox(

newVCenter(vspace,1.0), newLRBox(

hspace, newLabel( "himom!",w->font(),w->foreground() ), hspace ), vspace ), w->background() )

Making it customizable

staticPropertyDataprops[]={ {"*quitbutton","OK,OK..."}, {"*font","9x15"}, {"*transient","on"}, {nil} }; staticOptionDescoptions[]={ {"font=","*font",OptionValueAfter}, {"button=","*quitbutton",OptionValueAfter}, {"-top","*transient",OptionValueImplicit,"off"}, {nil} }; intmain(intargc,char**argv){ World*w=newWorld(

"Alert",argc,argv,options,props ); ... }

Callbacks

classAction:virtualpublicResource{ public:

virtualvoidexecute()=0; }; #defineActionCallback(T)...

classActionCallback(T):publicAction{\ public:\

ActionCallback(T)(T*,ActionMemberFunction(T)*);\ virtualvoidexecute();\ private:\

T*obj_;\ ActionMemberFunction(T)*func_;\ }; voidActionCallback(T)::execute(){ (obj_->*func_)(); }

Making the button

declare(ActionCallback,World) implement(ActionCallback,World)

Glyph*label=newMargin(

newLabel(

w->property_value("quitbutton"),f,fg ), 3.0 ); ... newButton(

newActionCallback(World)(w,&World::quit), newChoiceItem(

newBevel(label,newOutset(c)), newBevel(label,newInset(c)) ) )

Buttons and Telltales

classButton:

publicMonoGlyph,publicPointerHandler{ public:

Button(Action*,Telltale*); }; classTelltale:publicMonoGlyph{ public:

Telltale(Glyph*);

virtualvoidhighlight(boolean); virtualvoidchoose(boolean); virtualvoidenable(boolean);

virtualbooleanhighlighted()const; virtualbooleanchosen()const; virtualbooleanenabled()const;

protected:

virtualvoidredraw()const; };

ChoiceItem – Deck of looks

classChoiceItem:publicTelltale{ public:

ChoiceItem(Glyph*normal,Glyph*pressed); ChoiceItem(Glyph*,Glyph*,Glyph*chosen);

enum{

is_enabled=0x1,is_inside=0x2, is_pressed = 0x4, is_chosen = 0x8 }; virtualvoidlook(unsignedintbitset,Glyph*); virtualGlyph*look(unsignedintbitset)const; };

Bevels

typedefvoid(*Beveler)(

Canvas*, constColor*light,constColor*medium, constColor*dark,Coordthickness, Coordleft,Coordbottom,Coordright,Coordtop ); classBevel:publicMonoGlyph{ public:

Bevel(Glyph*); Bevel(Glyph*,Beveler); Bevel(Glyph*,constBevelStyle*); Bevel(Glyph*,constBevelStyle*,Beveler);

/*Predefinedbevelers:

rect, left_arrow,right_arrow,up_arrow,down_arrow */ };

Bevel styles

classBevelStyle:virtualpublicResource{ public:

staticColor*light(

ColorIntensityr,ColorIntensityg,ColorIntensityb ); staticColor*dull(

ColorIntensityr,ColorIntensityg,ColorIntensityb ); staticColor*dark(

ColorIntensityr,ColorIntensityg,ColorIntensityb ); virtualvoidthickness(Coord); virtualCoordthickness()const;

virtualvoidset_colors(

constColor*light, constColor*medium, constColor*dark ); virtualconstColor*light()const; virtualconstColor*medium()const; virtualconstColor*dark()const; };

Predefined bevel styles

classInset:publicBevelStyle{ public:

Inset(constColor*); }; classOutset:publicBevelStyle{ public:

Outset(constColor*); }; classFlat:publicBevelStyle{ public:

Flat(constColor*); };

Putting it all together

intmain(intargc,char**argv){

World*w=newWorld(

"Alert",argc,argv,options,props ); Font*f=w->font(); Color*fg=w->foreground(); ColorIntensityr,g,b; w->background()->intensities(w,r,g,b); Color*c=newColor(

ColorIntensity(0.85*r), ColorIntensity(0.85*g), ColorIntensity(0.85*b) ); Glyph*label=newMargin(

newLabel(w->property_value("quitbutton"),f,fg), 3.0 ); Glyph*vspace=newVGlue(18.0,fil,18.0); Glyph*hpsace=newHGlue(36.0,fil,36.0);

Glyph*dialog=newBackground( newTBBox( newVCenter(vspace,1.0), newLRBox(

hspace, newTBBox( newVCenter(MakeMessage(f,fg),1.0), vspace, newLMargin(

newButton(

newActionCallback(World)( w,&World::quit ), newChoiceItem(

newBevel(label,newOutset(c)), newBevel(label,newInset(c)) ) ), 0.0,fil,0.0 ) ), hspace ), vspace ), c );

booleantransient=w->property_is_on("transient"); Window*window; if(transient){

TransientWindow*t=newTransientWindow( newBevel(

newMargin(dialog,2.0), newOutset(c) ) ); t->transient_for(t); window=t;

}else{

window=newApplicationWindow(dialog); } window->place(w->width()/2,w->height()/2); window->align(0.5,0.5); window->map(); w->RingBell(0); w->run(); return0;