AnIntroductiontoFresco

MarkLinton SiliconGraphics

linton@sgi.com

Copyright(c)1994byMarkLinton

Xhibition94

TutorialOutline

Introduction(20%) Objectsystem(20%) Resolution-independence(15%) Graphicalembedding(40%) Interoperabilitywithothertoolkits(5%) Scriptinterpreter(5%) Conclusions

Xhibition94 1– 1

Introduction

What is Fresco? WhatnewtechnologyisinFresco? WhatGUI(s)willFrescoprovide? How does Fresco relate to

Xlib?Xt?Motif?InterViews?...? WillFrescorunon

MS-Windows?MacOS? WhenwillFrescobepubliclyavailable?

Xhibition94 1– 2

What is Fresco?

User interface system Broadspectruminfrastructure

Graphics<–>Widgets<->Embeddedapps

APIcoversXlib,Xtfunctionality +Structuredgraphics +Applicationembedding XConsortiumstandardseffort Specification,sampleimplementation

Xhibition94 1– 3

Whatisthenewtechnology?

Standard object model

NaturalC++usage Distributedobjects MT-aware(supportsconcurrency) Resolution-independence Graphicalembedding

Xhibition94 1– 4

Standard object model

OMG’sCORBA IDLfordefiningobjectinterfaces Choiceofimplementationlanguages Object references instead of pointers Address space/network transparency

Xhibition94 1– 5

Resolution independence

Floating-pointcoordinates Stencil/paintdrawingoperations Printing(generationofPostScript) Device-independent graphics state

Xhibition94 1– 6

Graphicalembedding

Naturalblendofstructuredgraphicsand applicationembedding Embedded objects may be

Arbitraryshape(withholes) Graphicallytransformed Drawnin3D Advanceover

ATK,NextStep,OLE2.0,OpenDoc

Xhibition94 1– 7

Embeddingexample

Text

Table

Xhibition94 1– 8

Whygraphicalembedding?

Allownatural,3Dappearance Compositionin2Dor3Dscenes:

Editingrotatedtextindrawing Touchingupimageinvirtualgallery Setting3Dclockinvirtualroom Citybuildingsinfly-throughbrowser Simpler,broaderarchitecture

Xhibition94 1– 9

Howdoesitwork?

Fromstructuredgraphics:

Damage-based update traversal Shared state during traversal Fromapplicationembedding:

Inputhandling,focus,translations Menubarand/orpalettesharing Fromboth:

Attributepropagation Transcription

Xhibition94 1–10

Distributedembedding

Fresco viewers can be remote objects “inside”awindow Applicationsbecomeobjects User composes objects Objectsmaybeimplemented

in different address spaces or ondifferentmachines

Xhibition94 1–11

WhatGUI(s)willFrescoprovide?

ArchitecturecansupportmultipleGUIs SpeccurrentlydoesnotincludeaGUI MightspecifyMotifand/orCairo Sampleimplementationincludes someMotif-ishwidgets

Xhibition94 1–12

How does Fresco relate to

Xlib Replacesallbutlow-levelfunctionality Addsresolution-independence SampleimplementationusesXlib Xt Replacesmostifnotallfunctionality Addsstructuredgraphics,embedding Providesgatewaysforinteroperability FrescoinXtViewer XtWidgetinFresco

Xhibition94 1–13

How does Fresco relate to

Motif

Allowsre-implementationofwidgets forgraphicalembedding InteroperabilityatXtlevel InterViews Replaces object model Evolvesglyphs,structuredgraphics Addsembedding

Xhibition94 1–14

WillFrescorunon

AnyXplatform–Yes MS-Windows3.1–Probablynot MS-WindowsChicago–Maybe MS-WindowsNT–Probably MacOS–Maybe DOS-Noway

Xhibition94 1–15

WhenwillFrescobeavailable?

Fresco0.7isinX11R6core

GeneralR6releaseinlateApril Not adopted as a standard yet Fresco releases are independent Don’thavetowaitforR7forupdate Fresco0.8probablywillbeavailable insummer Fresco 1.0 will be standard

Xhibition94 1–16

Status

Spec defines about 40 interfaces Implementation has about 150 classes Libraryisabout25,000linesofC++ Separate redisplay thread Applications

Fdraw–drawingeditordemo Dish–FrescoscriptsinTcl IDL-to-C++translator(Ix)

Xhibition94 1–17

Fresco Summary

Advancedtechnology

Graphicalembedding Distributedobjects Openstandardseffort(honest!) Spec and implementation on R6

Xhibition94 1–18

Objectsystem

Definingobjectinterfaces Transparent object references Ix–Interfacetranslator

Xhibition94 2– 1

IDL:InterfaceDefinitionLanguage

DefinedbyCORBA MoreabstractthanC++ (noimplementationdetails) Can be bound to C, C++, ... Supportsdistribution

(can’tuseinherentlylocalconstructs)

Xhibition94 2– 2

IDLexample

interfaceWindow{ voidmap(); voidunmap(); booleanis_mapped(); voidraise(); voidlower(); };

Xhibition94 2– 3

C++binding

Typedefs, structs, enums, constants Interfaces –> abstract classes Operations–>virtualfunctions Attributes–>set/getfunctionpairs Exceptions –> exceptions or extra param

Xhibition94 2– 4

C++example

classWindow:publicBaseObject{ protected:

Window(); virtual~Window();

public:

virtualvoidmap(); virtualvoidunmap(); virtualBooleanis_mapped(); virtualvoidraise(); virtualvoidlower(); };

Xhibition94 2– 5

Parameter passing

IDLdefinesin, out, inout in – pass value out–returnvalue inout – pass and return value ForC++

in–copyorconstref out–reforreftopointer inout–ref return-valueorpointer

Xhibition94 2– 6

Object references

Likepointers,but(potentially)

across address spaces Interface type is always reference ORBtracksobjectlocation Alloperationsarevirtualfunctioncalls vtblpointstoimplementationorstubs

Xhibition94 2– 7

Transparency

Localorremotemachine Direct memory access or inter-processcommunication

Memory IPC

Local Remote

Function call

Context switch

Page over network

Network message

Xhibition94 2– 8

Transparent object references

Array of function pointers or Network stubs

Implementation

Xhibition94 2– 9

Memorymanagement

“Abstract”referencecounting TRefT::_duplicate(TRef)

returns new or incremented reference Fresco::ref increments reference Fresco::unref releases old reference T_varis“smart”pointerthat

automatically releases old reference

Xhibition94 2–10

Memorymanagement(cont’d)

Parametersarenormally“shared” Calleemustduplicateifstoring Resultsarenormally“produced”

Callermustreleaseifnotstoring Probablywillvarywithoperationinfuture Someopsmayimplicitly

“consume”parameters

Xhibition94 2–11

Memorymanagementexamples

//interfaceT T_vart=f();//freturnsaTRef g(t);//implicitlyconvertedtoTRef //t’sdestructorwillrelease

voidg(TReft){

member_=T::_duplicate(t); }

Xhibition94 2–12

Ix:Sampleinterfacetranslator

Generates

C++ or C header declarations Client, server stubs Dynamictypeinformation Filtersimplementations IDL-(contexts,any) Usage encapsulated in Imake macros MakeHeader,EditImplHeader,EditImpl

Xhibition94 2–13

Generating a header file

Runs cpp to process #include’s Use-ioptiontogenerate#include’s Writeoutfile.h,markread-only

MakeHeaderFlags(display,-i’<Fresco/drawing.h>’)

Xhibition94 2–14

Example:Interfaces/screen.idl

interfaceScreen{ attributeCoorddpi;

Displayscreen_display();

Coordwidth(); Coordheight();

PixelCoordto_pixels(inCoordc); Coordto_coord(inPixelCoordc); Coordto_pixels_coord(inCoordc);

voidmove_pointer(inCoordx,inCoordy); Windowapplication(inViewerv); Windowtop_level(inViewerv,inWindowgroup); Windowtransient(inViewerv,inWindowtrans); Windowpopup(inViewerv); Windowicon(inViewerv); };

Xhibition94 2–15

Generated screen.h

/*DONOTEDIT–Automaticallygenerated...*/

#ifndefInterfaces_screen_h #define Interfaces_screen_h

#include<X11/Fresco/_enter.h> #include<X11/Fresco/drawing.h>

classScreen:publicFrescoObject{ protected:

ScreenObj(); virtual~ScreenObj();

public:

virtualvoid*_this(); virtualTypeObjId_tid();

Xhibition94 2–16

class Screen (cont’d)

staticScreenRef_narrow(BaseObjectRef); staticScreenRef_duplicate(ScreenRefobj){ externBaseObjectRef_XfScreenStub_create( Exchange* ); return(ScreenRef)_BaseObject__duplicate( obj,&_XfScreenStub_create ); } virtualvoiddpi(Coord); virtualCoorddpi(); virtualDisplay_returndisplay(); virtualCoordwidth(); virtualCoordheight();

Xhibition94 2–17

classScreen(cont’d)

virtualPixelCoordto_pixels(Coordc); virtualCoordto_coord(PixelCoordp); virtualCoordto_pixels_coord(Coordc); virtualvoidmove_pointer(Coordx,Coordy); virtualWindow_returnapplication(Viewer_inv); virtualWindow_returntop_level(

Viewer_inv,Window_ingroup ); virtualWindow_returntransient(

Viewer_inv,Window_intrans ); virtualWindow_returnpopup(Viewer_inv); virtualWindow_returnicon(Viewer_inv); virtualTypeObjId_tid();

staticScreen_return_narrow(BaseObject_in); staticScreen_return_duplicate(Screen_in); };

Xhibition94 2–18

Defininganimplementation

Subclass from generated class or fromanotherimplementationclass Editsubclasssourcewithix-filter

EditImplHeader(Xdisplay,$(I)/display.idl) EditImpl(Xdisplay,$(I)/display.idl$(I)/viewer.idl)

Xhibition94 2–19

Useannotationstospecifyfiltering

//+Interface::Operation //+Interface::Attribute[=?] //+Subclass(Interface::Operation) //+Subclass(Interface::Attribute[=?]) //+Interface::%init,type,type+dii,stubs,type-stubs //+ //+Interface::%client,server //+ //+ Subclass : Interface //+

Xhibition94 2–20

Screen example

//+ScreenImpl:Screen classScreenImpl:publicScreen{ public:

~ScreenImpl(); TypeObjId_tid(); staticScreenImpl*_narrow(BaseObjectRef); //+ ScreenImpl(Fresco*,DisplayImpl*,longn);

//+Screen::* /*FrescoObject*/ Longref__(Longreferences); ... /*Screen*/ voiddpi(Coord); Coorddpi(); Display_returndisplay(); ... //+

Xhibition94 2–21

ScreenObjexample(cont’d)

protected:

SharedFrescoObjectImplobject_; Fresco*fresco_; DisplayImpl*display_; Longnumber_; XWindowroot_; ScreenVisualList*visuals_; ScreenImpl::VisualInfo*default_visual_; ... };

Xhibition94 2–22

Xdisplay.cxx

#include<X11/Fresco/display.h> #include<X11/Fresco/drawing.h> ... //+ScreenImpl(Screen::dpi=c) voidScreenImpl::dpi(Coordc){

if(!Math::equal(c,float(0),float(1e-4))){ pixels_=72.0/c; points_=1/pixels_; } //+ScreenImpl(Screen::dpi?) CoordScreenImpl::dpi(){

return72.0/pixels_; } //+ScreenImpl(Screen::application) Window_returnScreenImpl::application(Viewer_inv){ returnnewApplicationWindow(display_,this,v); }

Xhibition94 2–23

Stubs

//+Screen::%init,type+dii,client Screen::Screen(){} Screen::~Screen(){} void*Screen::_this(){returnthis;}

TypeObj_OpData_XfScreen_methods_[]={ {“_set_dpi”,&_Xfvoid_type_,1}, {“_get_dpi”,&_XfCoord_type_,0}, ... }; TypeObj_Descriptor_XfScreen_type_={ /*type*/0,&_XfScreen_tid_,“Screen”, _XfScreen_parents,/*offsets*/nil, /*excepts*/nil, _XfScreen_methods,_XfScreen_params_, &_XfScreen_receive };

Xhibition94 2–24

Stubs(cont’d)

MarshalBuffer::ArgDesc

_XfScreen_move_pointer_pdesc[4]={

3, 4, 49, 49 }; MarshalBuffer::ArgInfo

_XfScreen_move_pointer_pinfo={

&_XfScreen_tid_,8, _XfScreen_move_pointer_pdesc,0 }; voidScreenObj::move_pointer(Coordx,Coordy){ MarshalBuffer_b; externTypeObjId_XfScreen_tid_; MarshalBuffer::ArgValue_arg[3]; _arg[1].u_float=x; _arg[2].u_float=y; _b.invoke(this,_XfScreen_move_pointer_pinfo,_arg); }

Xhibition94 2–25

Creatingobjects

Constructorsareglobalfunctions Specifyimplementationclass Imply address space Inappropriateforinterfaces

Can use operation on another object

Kitscreatecertainkindsofobjects Widgets,figures,layout

Fresco accesses other kits

Global function to access Fresco

Xhibition94 2–26

Example:Hello,world

#include<X11/Fresco/drawing.h> #include<X11/Fresco/figures.h> #include<X11/Fresco/fresco.h>

intmain(intargc,char**argv){ Fresco*f=Fresco_open(“test”,argc,argv); FigureKit_varfigures=f->figure_kit(); FigureStyle_varfs=figures->default_style(); f->main(

nil,_tmp(figures->label( fs,Fresco::tmp_string_ref(“Hello,world”) )) ); Fresco::unref(f); return0; }

Xhibition94 2–27

Objectsystemsummary

IDLforinterfaces

No data members, inlines Nooverloading,templates, constmemberfunctions

C++forimplementations

Parameters are abstract

Createobjectswithkits

Cleaner, more extensible design

Allowdistibution,multiplelanguages

Xhibition94 2–28

Resolution independence

Coordinates and vertices Regions Displaymanagement Drawingandprinting

Xhibition94 3– 1

Coordinates

enumAxis{X_axis,Y_axis,Z_axis}; typedeffloatCoord; typedeflongPixelCoord; structVertex{Coordx,y,z;}; typedeffloatAlignment;

Xhibition94 3– 2

Transformations

Objectsassumereal-worldunits

(inch,mm,pt,...) Units may be scaled by parent Relativecoordinates–object-defined Absolutecoordinates–fully-transformed

Xhibition94 3– 3

Regions

Describeanarbitraryshapewithorigin Maybeonlyboundingbox Maybefullsolidgeometry

Xhibition94 3– 4

Regioninterface

interfaceRegion{ structBoundingSpan{

Coordbegin,end; Coordorigin,length; Alignmentalign; }; booleancontains(inVertexv); booleancontains_plane(inVertexv,inAxisa); booleanintersects(inRegionr); voidcopy(inRegionr); voidmerge_intersect(inRegionr); voidmerge_union(inRegionr); voidsubtract(inRegionr); voidapply_transform(inTransformt); voidbounds(outVertexlower,outVertexupper); voidorigin(outVertexv); voidspan(inAxisa,outRegion::BoundingSpans); };

Xhibition94 3– 5

Displaymanagement

Display – keyboard/mouse/screens

Screen – output area

Window–opaqueportionofscreen

Xhibition94 3– 6

DrawingandPrinting

Brush–linewidthandpattern Color–mapstodeviceRGB Font – character shapes Pattern–stippling Raster – bitmaps and images Painter–2dstencil/paintoperations DrawingKit–createpaintobjects

Xhibition94 3– 7

DrawingKitinterface

interfaceDrawingKit:FrescoObject{ typedef sequence<octet> Data8; typedefsequence<long>Data32; Styledrawing_style(); Brushsimple_brush(inCoordwidth); Brushdither_brush(inCoordwidth,inlongpattern); Brush patterned_brush(

inCoordwidth,inDrawingKit::Datapattern ); Patternsolid_pattern(); Patternhalftone_pattern(); Patternstipple(inData32d); Patternstipple_4x4(inunsignedlongp);

Xhibition94 3– 8

DrawingKitinterface(cont’d)

Colorcolor_rgb(

inColor::Intensityr,inColor::Intensityg, inColor::Intensityb ); Colorfind_color(inCharStringname); Colorresolve_color(inStyles,inCharStringname); Colorbackground(inStyles);

Fontfind_font(inCharStringfullname); Fontfind_font_match(

inCharStringfamily,inCharStringstyle, inCoordptsize ); Fontresolve_font(inStyles,inCharStringname); Fontdefault_font(inStyles);

Xhibition94 3– 9

DrawingKitinterface(cont’d)

Rasterbitmap_from_data(

inData8d, inRaster::Indexrows,inRaster::Indexcolumns, inRaster::Indexorigin_row, inRaster::Indexorigin_column ); Rasterbitmap_from_char(inFontf,inCharCodec); Raster raster_open(in CharString name);

Transformidentity_matrix(); Transformtransform_matrix(inTransform::Matrixm);

Painterprinter(inCharStringoutput); };

Xhibition94 3–10

Painterinterface

interfacePainter:FrescoObject{ Coordto_coord(inPixelCoordp); PixelCoordto_pixels(inCoordc); Coordto_pixels_coord(inCoordc);

voidbegin_path(); voidmove_to(inCoordx,inCoordy); voidline_to(inCoordx,inCoordy); voidcurve_to(

inCoordx,inCoordy,inCoordx1,inCoordy1, inCoordx2,inCoordy2 ); voidclose_path();

attributeBrushcurrent_brush; attributeColorcurrent_color; attributeFontcurrent_font; attributePatterncurrent_pattern;

Xhibition94 3–11

Painterinterface(cont’d)

voidfill(); voidstroke(); voidclip();

voidline(

inCoordx0,inCoordy0,inCoordx1,inCoordy1 ); voidrect(

inCoordx0,inCoordy0,inCoordx1,inCoordy1 ); voidfill_rect( inCoordx0,inCoordy0,inCoordx1,inCoordy1 ); voidclip_rect( inCoordx0,inCoordy0,inCoordx1,inCoordy1 );

Xhibition94 3–12

Painterinterface(cont’d)

voidcharacter(

inCharCodech,inCoordwidth, inCoordx,inCoordy ); voidimage(inRasterr,inCoordx,inCoordy); voidstencil(inRasterr,inCoordx,inCoordy);

attributeTransformcurrent_matrix; voidpush_matrix(); voidpop_matrix(); voidpremultiply(inTransformt); voidpush_clipping(); voidpop_clipping(); booleanis_visible(inRegionr); Regionvisible();

voidcomment(inStringObjs); voidpage_number(inStringObjs); };

Xhibition94 3–13

Example:Bevelledrectangle

voidBeveler::fill_path( Painter_inp,Vertex*v,longn ){ p->begin_path(); p->move_to(v[0].x,v[0].y); for(longi=1;i<n;i++){ p->line_to(v[i].x,v[i].y); } p->close_path(); p->fill(); }

Xhibition94 3–14

Example(cont’d)

//Bevelledrectangle Coordleft_inside=left+thickness; Vertexv[10]; /*leftedge*/ set_color(p,light); v[0].x=left;v[0].y=bottom; v[1].x=left;v[1].y=top; v[2].x=left_inside;v[2].y=top; v[3].x=left_inside;v[3].y=bottom; fill_path(p,v,4);

Xhibition94 3–15

Summary

Coordinateunits Regions,vertices Display,Screen,Window Drawingandprinting

Brush Color Cursor Display DrawingKit Font Painter

Pattern Raster Region Screen Transform Window

Xhibition94 3–16

Graphicalembedding

Naturalblendof

structured graphics and applicationembedding EmbedaUIapplicationobjectin a graphical scene Scenemayinvolve

Arbitraryshapes(includingholes) Graphicalrotatationorzooming 3D

Xhibition94 4– 1

Structuredgraphics

Graphicalobjects

Shapes, properties, transforms Overlays,transparency Double-buffering Sharing instances Draw,pick,boundingbox Groupingintocomposites Attributepropagation Transcription–savetofile

Xhibition94 4– 2

ApplicationEmbedding

Graphicaloutput Geometry management Inputhandling Attributepropagation Focus management Menubar,palettesharing Transcription–savetoafile

Xhibition94 4– 3

Commonframework

Viewer – user interface to data Subtypeofstructuredgraphicsobject Inputhandling,focusmanagement Menubar,palettesharing Glyph–graphicaloutput Geometry management Screenupdatewithinstancing Style–attributepropagation

Xhibition94 4– 4

Advantagesofcommonframework

Simplicity–feweroverallconcepts Scalability–spanrangeofgranularity Interoperability–mixandmatch Flexibility–3dfriendly Power–editingrotatedtextindrawing

Xhibition94 4– 5

Viewers-UItodata

Present and possibly edit LikeATKviews,OLEedit-in-place, Xtwidgets(withextensions) Widerangeofsizesandfunctionality Button,Hypertextlink,Fieldeditor Movieorderform,Tableeditor Imageviewer,Drawingeditor,Builder Wordprocessor Interactiveencyclopedia

Xhibition94 4– 6

Viewerhierarchy

Viewerchildrencorrespondto

embedded data Embedded“inset”containsdataand defaultviewerinformation “Main”vieweratrootimplementsfocus, sharing menubars, palettes

Xhibition94 4– 7

Inset example

Graphics

Text

Viewer Data Inset Viewer Inset Data Viewer Viewer

Inset

Inset

Text

Graphics

Xhibition94 4– 8

Viewerinterface

interfaceViewer:Glyph{ Viewerparent_viewer(); Viewernext_viewer(); Viewerprev_viewer(); Viewerfirst_viewer(); Viewerlast_viewer();

voidappend_viewer(inViewerv); voidprepend_viewer(inViewerv); voidinsert_viewer(inViewerv); voidreplace_viewer(inViewerv); voidremove_viewer(); voidset_viewer_links(

inViewerparent,inViewerprev,inViewernext ); voidset_first_viewer(inViewerv); voidset_last_viewer(inViewerv);

Xhibition94 4– 9

Viewerinterface(cont’d)

Focus request_focus(

inViewerv,inbooleantemporary ); booleanreceive_focus(

inFocusf,inbooleanprimary ); voidlose_focus(inbooleantemporary); booleanfirst_focus(); booleanlast_focus(); booleannext_focus(); booleanprev_focus();

booleanhandle(inGlyphTraversalt,inEvente); voidclose(); };

Xhibition94 4–10

Focus interface

interfaceFocus:FrescoObject{ voidadd_focus_interest(inViewerv); voidreceive_focus_below(

inViewerv,inbooleantemporary ); voidlose_focus_below(

inViewerv,inbooleantemporary ); voidmap_keystroke(

inEvent::KeySymk,inActiona ); voidmap_keychord(

inEvent::KeyChordk,inActiona ); };

Xhibition94 4–11

Implementation classes

#include<Fresco/Impls/viewers.h>

ViewerImpl

implementshierarchy,inputoperations move, press, drag, release, double_click,other

ActiveViewer

enter, leave

MainViewer

implements focus, damage

Xhibition94 4–12

Glyphs-objectsthatdraw

Think of a glyph as a character

box space image G g Xhibition94 4–13

Glyphcomposition

Directedacyclicgraph(dag) Glyphs are nodes GlyphOffsets are edges Offsetimplementationsknowsabout parentimplementation GlyphTraversal

Shared state during a traversal Path(“trail”)fromroottocurrentnode

Xhibition94 4–14

Glyphinterface

interfaceGlyph:FrescoObject{ structRequirement{

booleandefined; Coordnatural,maximum,minimum; Alignmentalign; }; structRequisition{

Requirementx,y,z; boolean preserve_aspect; }; structAllocationInfo{

Regionallocation; Transformtransformation; Damage damaged; }; typedefsequence<AllocationInfo>AllocationInfoSeq; typedefsequence<GlyphOffset>OffsetSeq;

Xhibition94 4–15

Glyphinterface(cont’d)

Glyphclone_glyph(); attributeStyleglyph_style; Transformtransformation();

voidrequest(outGlyph::Requisitionr); voidextension(

inGlyph::AllocationInfoa,inRegionr ); voidshape(inRegionr);

voidtraverse(inGlyphTraversalt); voiddraw(inGlyphTraversalt); voidpick(inGlyphTraversalt);

attributeGlyphbody;

Xhibition94 4–16

Glyphinterface(cont’d.)

voidappend(inGlyphg); voidprepend(inGlyphg); Tagadd_parent(inGlyphOffsetparent_offset); voidremove_parent(inTagadd_tag); GlyphOffsetfirst_child_offset(); GlyphOffsetlast_child_offset(); voidparent_offsets(inoutOffsetSeqparents); // screen update voidallocations(outGlyph::AllocationInfoLista); voidneed_redraw(); voidneed_redraw_region(inRegionr); voidneed_resize(); };

Xhibition94 4–17

Geometry management

Requisition-whataglyphwants Requirement per axis ReturnedbyGlyph::request Allocation-regionaglyphgets BoundingSpanperaxis Passed as part of GlyphTraversal Extension-boundsofglyphoutput ComputedbyGlyph::extension Usefulforupdate,culling

Xhibition94 4–18

Offsets

interfaceGlyphOffset:FrescoObject{ Glyphparent(); Glyphchild(); GlyphOffsetnext_child(); GlyphOffsetprev_child(); voidallocations(outGlyph::AllocationInfoSeqa); voidinsert(inGlyphg); voidreplace(inGlyphg); voidremove(); voidnotify(); voidvisit_trail(inGlyphTraversalt); };

Xhibition94 4–19

Traversals

enumOperation{

draw,pick_top,pick_any,pick_all,other }; Operationop(); Operationswap_op(inOperationop);

voidbegin_viewer(inViewerv); voidend_viewer();

voidtraverse_child(

inGlyphOffseto,inRegionallocation ); voidvisit();

GlyphTraversaltrail(); Viewercurrent_viewer(); Glyphcurrent_glyph(); GlyphOffsetcurrent_offset(); booleanforward(); booleanbackward();

Xhibition94 4–20

Traversals(cont’d)

attributePaintercurrent_painter; Displaycurrent_display(); Screen current_screen(); Transformcurrent_transform();

Regionallocation(); boolean bounds(

outVertexlower,outVertexupper,outVertexorigin ); booleanallocation_is_visible();

Damage damaged();

voidhit(); attributelonghit_info; GlyphTraversalpicked(); voidclear(); };

Xhibition94 4–21

Glyphsarelightweight

Simplesetofoperations

No required base class storage

Pass context during traversal

Can be shared

Ofcourse,theymaybeheavyweight

Xhibition94 4–22

Screen update

need_redraw

Damageallallocationsforglyph need_resize

Damageold/newallocationsforglyph Root object is drawn to repair damage Outputisclippedtodamage Objectsmaycheckiftheyarevisible Ifnotthenavoiddrawingchildren

Xhibition94 4–23

Advantages

Objects can share area

e.g., a label on top of an image Outputmaybedouble-buffered Supportssmoothinteraction,animation Sample implementation uses pixmaps Objectscontrolgranularityofupdate Cheap objects just draw

Xhibition94 4–24

Attributemanagement

Separate for independent use

Loosely-coupledtostructuredgraphics

Tightly-coupledtoembedding

FrescoObject–observability,notification

Action–callbacks

StyleObj–inheritedname-valuepairs

StyleValue – associated value

Xhibition94 4–25

Styleinterface

interfaceStyle:FrescoObject{ attributeCharStringname; voidalias(inCharStrings);

Stylenew_style(); Styleparent_style(); voidlink_parent(inStyleparent); voidunlink_parent(); Taglink_child(inStyleObjchild); voidunlink_child(inTaglink_tag); voidmerge(inStyles);

Xhibition94 4–26

StyleObjinterface(cont’d)

booleanis_on(inCharStringname); StyleValuebind(inCharStringname); StyleValueresolve(inCharStringname); voidunbind(inCharStringname);

voidvisit_aliases(inStyleVisitorv); voidvisit_attributes(inStyleVisitorv); voidvisit_children(inStyleVisitorv);

voidlock(); voidunlock(); };

Xhibition94 4–27

StyleValueinterface

interfaceStyleValue:FrescoObject{ CharStringname(); booleanuninitialized(); attributelongpriority;

booleanis_on(); boolean read_boolean(out boolean b); voidwrite_boolean(inbooleanb);

booleanread_string(outCharStrings); voidwrite_string(inCharStrings);

booleanread_coord(outCoordc); voidwrite_coord(inCoordc);

booleanread_value(outFrescoObjectv); voidwrite_value(inFrescoObjectv);

voidlock(); voidunlock(); };

Xhibition94 4–28

FrescoObject

//referencecounting

//observability Tagattach(inFrescoObjectobserver); voiddetach(inTagattach_tag); voiddisconnect();

//notication voidnotify_observers(); voidupdate();

Xhibition94 4–29

Callbacks

interfaceAction{ voidexecute(); booleanreversible(); voidunexecute(); };

Xhibition94 4–30

Example

#include<X11/Fresco/figures.h> #include<X11/Fresco/fresco.h> #include<X11/Fresco/layouts.h> #include<X11/Fresco/widgets.h> #include<X11/Fresco/Impls/action.h> #include<stdio.h>

classApp{ public:

App(){} ~App(){}

intmain(intargc,char**argv); private:

voidpush_me(); }; declareActionCallback(App) implementActionCallback(App)

voidApp::push_me(){printf(“pushed\n”);}

Xhibition94 4–31

Example(cont’d)

intmain(intargc,char**argv){ Appa; returna.main(argc,argv); } intApp::main(intargc,char**argv){ Fresco*f=Fresco_open(“Test”,argc,argv); FigureKit_varfigures=f->figure_kit(); WidgetKit_varwidgets=f->widget_kit(); LayoutKit_varlayouts=f->layout_kit(); Button_varb=widgets->push_button( _tmp(figures->label(

_tmp(figures->default_style()), Fresco::string_ref(“Pushme”) )), newActionCallback(App)(this,&App::push_me) ); f->main(b,_tmp(layouts->margin(b,10.0))); return0; }

Xhibition94 4–32

Graphicalembeddingsummary

Unifystructuredgraphicsandembedding Glyphs

Graphics,layout,lightweight, Shared, damage-based update Viewers

User interface to data Input handling and focus management Menubar,palettesharing Distributedembedding“forfree”

Xhibition94 4–33

Interfaces

Action Adjustment Damage Event Focus Glyph GlyphOffset GlyphTraversal

Style StyleValue StyleVisitor Viewer

Xhibition94 4–34

Interoperabilitywithothertoolkits

Structured graphics may be used insideanothertoolkit

Viewersmaybeimplementedwith Xsubwindows,useXlibdrawing

Partialfunctionality–embeddingwithout fullgraphicssupport

Gatewayobjectsto/fromXt

XtfviewerWidgetClassexample

#include<X11/Fresco/Impls/XtIntrinsic.h> #include<X11/Fresco/Impls/Xdefs.h> #include<X11/StringDefs.h> ... #include<X11/Fresco/Impls/Xundefs.h> #include<X11/Fresco/figures.h> #include<X11/Fresco/layouts.h> #include<X11/Fresco/Impls/XtfFresco.h> #include<X11/Fresco/Impls/XtfViewer.h>

staticvoidexit_callback(Widget,XtPointer,XtPointer){ exit(0); } intmain(intargc,char**argv){

XtToolkitInitialize(); XtAppContextapp=XtCreateApplicationContext(); XDisplay*xdisplay=XtOpenDisplay(

app,NULL,“xtcircle”,“XtCircle”,NULL,0, &argc,argv ); Xhibition94 5– 2

Xtfexample(cont’d)

Argarglist[2]; XtSetArg(arglist[0],XtNallowShellResize,FALSE); Widgettoplevel=XtAppCreateShell(

“XtTest”,NULL,applicationShellWidgetClass, xdisplay,arglist,1 ); Widgetpaned=XtCreateManagedWidget( “paned”,panedWidgetClass,toplevel,NULL,0 ); Widgetbuttons=XtCreateManagedWidget( “buttons”,panedWidgetClass,paned,NULL,0 ); Widgetquit_button=XtCreateManagedWidget( “quit”,commandWidgetClass,buttons,NULL,0 ); XtfFresco*f=XtfFresco_init(

app,xdisplay,“XtTest”,argc,argv );

Xtfexample(cont’d)

FigureKit_varfigures=f->figure_kit(); Glyph_varg=figures->figure_root( figures->circle(

FigureKit::fill,figures->default_style(), 0.0, 0.0, 100.0 ) ); Widgetfw=XtCreateManagedWidget( “circle”,XtfviewerWidgetClass,paned,nil,0 ); f->init_widget_glyph(fw,g);

XtRealizeWidget(toplevel); XtMapWidget(fw); XtAppMainLoop(app); Fresco::unref(f); return0; }

Xhibition94 5– 4

Scriptinterpretation

CORBADynamicinvocation Tclscriptinglanguage Dishinterpreter

Xhibition94 6– 1

CORBADynamicinvocation

Create request object Fillinoperationname(asastring) Fillinparameters Callinvokeonrequest Examineresult

Xhibition94 6– 2

Tclscriptinglanguage

Shell-like: cmd args ... Everythingisastring Variables(set,$var) Procedures,if,for,while Nestedfunctioncalls Commandsmaybecompiledfunctions

Xhibition94 6– 3

Dish:Dynamicinvocationshell

StandardTclinterpreter Interactiveorbatchscript Frescoclassoperationsbuiltin Unknowncmdusesdynamicinvocation toconvertparameters,invokemethod, andconvertbackresults(including out parameters) Tclcommandregistryisautomatic

Xhibition94 6– 4

Example:Hello,world

main0[

figure_kitlabel[figure_kitdefault_style]“Hello,world” ] Anotherexample:circle

setstyle[figure_kitdefault_style] main0[

figure_kitfigure_root[

figure_kitcircle0style00100 ] ]

Buttonexample

procprint{message}{ puts $message flushstdout } proclabel{s}{

globalfigure_kit figure_kitlabel[figure_kitdefault_style]s }

Xhibition94 6– 6

Buttonexample(cont’d)

setbuttons[widget_kitviewer_group[layout_kithbox]]

procadd_button{b}{

globalbuttons globallayout_kit buttonsappend_viewer$b buttonsappend[layout_kitvcenter$b] } procadd_sep{}{

globalbuttons globallayout_kit buttonsappend[layout_kithglue_fil15] }

Buttonsexample(cont’d)

add_button[ widget_kitpush_button[label“Push”][

actionprint“pushed” ] ] add_sep add_button[ widget_kitcheck_box[label“Check”][

actionprint“toggled” ] ] add_sep add_button[ widget_kitdefault_button[label“Default”][ actionprint“toggled” ] ] mainbuttons[ widget_kitinset_frame[layout_kitmarginbuttons15] ] Xhibition94 6– 8

Conclusions

Fresco is a new user interface system Broadspectrumoffunctionality Technologyadvances:

Graphicalembedding CORBA-based Scripting access is automatic Multithreading WorkingtowardXConsortiumstandard SampleimplementationonR6

Xhibition94 7– 1

Whattodonow?

Get R6 JoinXConsortium

Xhibition94 7– 2

Futurework

Finishupstructuredgraphics(patterns) Inputfocus,embedding Text NTport Distributedembeddingdemo Timeelasticity(Pacers)

...

Xhibition94 7– 3