Common Lisp In teractiv Ob jects Kerry Kim brough Suzanne McBride Lars Greninger exas Instrumen ts Incorp orated ersion 1.0 July 1990 1989, 1990 exas Instrumen ts Incorp orated ermission is gran ted to an individual or insti- tution to use, cop mo dify and distribute this do cumen t, pro vided that this complete cop yrigh and ermission notice is main tained, in tact, in all copies and supp orting do cumen tation. exas Instrumen ts Incorp orated mak es no represen ta- tions ab out the suitabilit of the soft are de- scrib ed herein for an purp ose. It is pro vided \as is" without express or implied arran Con ten ts In tro duction 1.1 Ov erview 1.2 Summary of eatures 1.2.1 ext 1.2.2 Images 1.2.3 Con trols 1.2.4 Dialogs 1.2.5 Con tainers 1.3 ac ages 1.4 Core Con tacts ext 2.1 Displa ext 2.1.1 Selecting and Cop ying ext 2.1.2 unctional De�nition 2.2 Displa ext Field 13 2.2.1 unctional De�nition 13 2.3 Edit ext 18 ii CONTENTS 2.3.1 Selecting, Cop ying, Cutting, and asting ext 18 2.3.2 unctional De�nition 19 2.3.3 Callbac ks 25 2.4 Edit ext Field 28 2.4.1 unctional De�nition 28 2.4.2 Callbac ks 34 Images 37 3.1 Displa Image 37 3.1.1 unctional De�nition 38 Con trol 41 4.1 Action Button 41 4.1.1 unctional De�nition 41 4.1.2 Callbac ks 43 4.2 Action Item 44 4.2.1 unctional De�nition 44 4.2.2 Action Item Choice Items 45 4.2.3 Callbac ks 46 4.3 Dialog Button 47 4.3.1 unctional De�nition 47 4.4 Dialog Item 50 4.4.1 unctional De�nition 50 4.5 Scroller 53 4.5.1 unctional De�nition 53 CONTENTS iii 4.5.2 Callbac ks 56 4.6 Slider 58 4.6.1 unctional De�nition 58 4.6.2 Callbac ks 62 4.7 oggle Button 63 4.7.1 unctional De�nition 63 4.7.2 oggle Button Choice Items 65 4.7.3 Callbac ks 65 Choice 66 5.1 Choice Item Proto col 66 5.1.1 Metho ds 66 5.1.2 Application Callbac ks 69 5.1.3 Con trol Callbac ks 70 5.2 Choices 72 5.2.1 unctional De�nition 73 5.3 Multiple Choices 76 5.3.1 unctional De�nition 77 Con tainers 80 6.1 orm 80 6.1.1 orm La out olicy 80 6.1.2 unctional De�nition 81 6.1.3 Constrain Resources 81 6.1.4 Link unctions 83 iv CONTENTS 6.2 Scroll rame 89 6.2.1 unctional De�nition 89 6.2.2 Con ten Callbac ks 91 6.3 able 95 6.3.1 able La out olicy 95 6.3.2 unctional De�nition 96 6.3.3 Constrain Resources 103 Dialogs 104 7.1 Accepting, Canceling, and Initializing Dialogs 104 7.2 Presen ting Dialogs 106 7.3 Command 106 7.3.1 unctional De�nition 106 7.3.2 Callbac ks 110 7.3.3 Mem er Callbac ks 111 7.4 Con�rm 113 7.4.1 unctional De�nition 113 7.4.2 Callbac ks 117 7.5 Men 119 7.5.1 unctional De�nition 119 7.5.2 Callbac ks 121 7.5.3 Item Callbac ks 121 7.6 Prop ert Sheet 122 7.6.1 unctional De�nition 122 CONTENTS 7.6.2 Callbac ks 125 7.6.3 Mem er Callbac ks 126 General eatures 127 8.1 Utilities 127 8.2 Global ariables and yp Sp eci�ers 129 8.3 Selections for In terclien Comm unication 131 Ac kno wledgemen ts 133 Chapter In tro duction 1.1 Ov erview Common Lisp In teractiv Ob jects (CLIO) is set of CLOS classes that represen the standard comp onen ts of an ob ject-orien ted user in terface suc as text, men us, buttons, scroller, and dialogs. CLIO is designed to ortable system written in Common Lisp and is based on other standard Common Lisp in terfaces: CLX[ ], the Common Lisp in terface to the Windo System; CLUE[ ], ortable Common Lisp user in terface to olkit; and CLOS[ ], the ANSI-standard Common Lisp Ob ject System. CLIO not only pro vides the basic comp onen ts commonly used in constructing graphical user in- terfaces, but also sp eci�es an application progam in terface that is lo ok-and-feel indep enden That is, an application program can rely on the functional eha vior of CLIO comp onen ts without dep ending on the details of visual app earance and ev en handling. CLIO comp onen ts are those whose \lo ok-and-feel" is ypically sp eci�ed comprehensiv user in- terface st yle guide st yle guide describ es consisten t, iden ti�able st yle shared all application programs. OPEN LOOK and Motif are examples of suc lo ok-and-feel st yle guides. The CLIO in terface is designed to supp ort implemen tations that conform to these and other st yle guides. The concept of lo ok-and-feel indep endence means that the lo ok-and-feel of CLIO comp onen ts is encapsulated within the implemen tation of the CLIO in terface. An application program can orted to di�eren st yle guide simply using di�eren implemen tation of the CLIO \library ." OPEN LOOK is trademark of T&T Motif is trademark of the Op en Soft are oundation CHAPTER 1. INTR ODUCTION 1.2 Summary of eatures The to olkit \in trinsics" used CLIO are de�ned CLUE. Th us, CLIO de�nes the application programmer in terface to set of con tact classes constructor functions, accessor functions, resources and callbac in terfaces. See for complete description of con tacts, callbac ks, and resources. CLIO do es not de�ne functions or mec hanisms that con trol the handling of user input ev en ts. Suc functions are related to the \feel" of sp eci�c st yle guide and are th us implemen tation-dep enden t. The yp es of classes de�ned CLIO include text, images, con trols, dialogs, and con tainers. All CLIO classes are sub class of common base class the core class. 1.2.1 ext The display-text class represen ts text that is displa ed but cannot mo di�ed in teractiv ely The text displa ed is giv en source string, whic ma con tain #\newline haracters to indicate ultiple lines. display-text has um er of attributes suc as fon t, alignmen t, and margins that con trol its presen tation. display-text also supplies op erations whic allo user to select ortions of the source string. The standard con en tions sp eci�ed the Windo System In ter-Clien Comm unications Con en tion Man ual (ICCCM)[ are used to supp ort in terc hange of selected text. The edit-text class represen ts text that can in teractiv ely selected, deleted, or mo di�ed user. An edit-text shares the same presen tation attributes as display-text Additional classes display-text-field and edit-text-field are de�ned to pro vide e�cien supp ort for the common cases of single-line text �elds. 1.2.2 Images displa y-image presen ts an arra of pixels for viewing. The source arra of display-image ma either pixmap or an image ob ject. display-image has sev eral attributes suc as margins and gra vit that con trol its presen tation. 1.2.3 Con trols CLIO con trols are used to select or mo dify alues that con trol the application or other parts of its user in terface. CLIO con tains four di�eren yp es of con trols: buttons, scales, items, and hoices. Buttons represen \switc hes" used to initate actions or mo dify alues. An action-button allo ws user to immediately in ok an action. toggle-button represen ts o-state switc whic 1.2. SUMMAR OF FEA TURES user ma turn \on" or \o�." button has lab el whic ma either text string or pixmap dialog-button is sp ecialized action-button whic allo ws user to immediately presen dialog, suc as men u. scale is used to presen umerical alue for viewing and mo di�cation. CLIO scales include sliders and scrollers. scroller is scale whic pla ys sp eci�c user in terface role hanging the viewing osition of another user in terface ob ject. slider has the same functional in terface as scroller but it has less sp eci�c role and ypically has di�eren app earance and eha vior. Sliders and scrollers ma ha either horizon tal or ertical orien tation. Item classes represen ob jects whic can app ear as selectable items in men us. The item yp es de�ned CLIO include action-items whic in ok an immediate action, and dialog-items whic displa another men or another yp of dialog. hoice con tact is comp osite con tact used to con tain set of hoice items hoice con tact allo ws user to ho ose zero or more of the hoice items whic are its hildren. In order to op erate correctly as hoice item, hild con tact need not elong to an sp eci�c class, but it ust ob ey certain hoice item proto col Choice classes in CLIO include hoices and ultiple-c hoices 1.2.4 Dialogs Dialog classes are shell sub classes used to displa set of application data and to rep ort user’s resp onse. CLIO de�nes dialogs for arious yp es of user in teractions. con�rm is simple dialog whic presen ts message and allo ws user to en ter \y es or no" resp onse. men allo ws user to select from set of hoice items. prop ert y-sheet presen ts set of related alues for editing and allo ws user to accept or cancel an hanges. The most general yp of dialog is command whic presen ts not only set of related alue con trols but also set of application-de�ned con trols whic op erate on the alues. 1.2.5 Con tainers con tainer is comp osite con tact used to manage set of hild con tacts. or example, scroll- frame is CLIO con tainer whic con tains hild called the \con ten t" and whic allo ws user to view di�eren parts of the con ten manipulating horizon tal and/or ertical scrolling con trols. The scrolling con trols are implemen ted scroller con tacts and are created automatically Some con tainer classes are referred to as la outs la out is yp of con tainer whose purp ose is limited to pro viding sp eci�c st yle of geometry managemen t. Examples of CLIO la outs include forms and tables. form manages the geometry of set of hildren (or mem ers according to set of constrain ts. Geometrical constrain ts are used to de�ne the minim um/maxim um size for eac mem er, as ell as the ideal/maxim um/minim um space et een mem ers. table arranges its mem ers in to an arra of ro ws and columns. Ro w/column ositions are de�ned as constrain resources of individual mem ers or complete discussion of shells, see ]. CHAPTER 1. INTR ODUCTION 1.3 ac ages All CLIO function sym ols are assumed to exp orted from single pac age that represen ts an implemen tation of CLIO for sp eci�c st yle guide. Ho ev er, the name of the pac age whic exp orts CLIO sym ols is implemen tation-dep enden t. 1.4 Core Con tacts All CLIO con tact classes are sub classes of the core class. The core class represen ts exactly those features common to the all CLIO classes. In general, the implemen tation of the core class also represen ts the haracteristics shared all comp onen in sp eci�c st yle guide. unctionally the core class is de�ned the accessor metho ds describ ed elo w. In addition, core de�nes initargs whic ma giv en to an of the CLIO constructor functions. con tact-foreground Metho d, core (defmethod contact-foreground ((core core)) (declare (values pixel))) (defmethod (setf contact-foreground) (foreground (core core)) (declare (values pixel))) Return or hange the foreground pixel used for output to core con tact. When hanging the foreground pixel, convert is called to con ert the new alue to pixel alue, if necessary The :foreground initarg can giv en to an CLIO constructor function to initialize the foreground pixel. By default, the initial foreground pixel for core ob ject is the same as its paren t’s. If the paren is not core con tact (for example, if the paren is root ), then the default initial foreground pixel is giv en *default-contact-foreground* con tact-b order Metho d, core (defmethod contact-border ((core core)) (declare (values (or (member :copy) pixel pixmap)))) (defmethod (setf contact-border) (border (core core)) (declare (values (or (member :copy) pixel pixmap)))) 1.4. CORE CONT CTS Return or hange the con ten ts of the order of core con tact. When hanging the order, convert is called to con ert the new alue to alid alue, if necessary The :border initarg can giv en to an CLIO constructor function to initialize the con tact order. By default, the order for core ob ject is giv en *default-contact-border* Chapter ext 2.1 Displa ext display-text presen ts ultiple lines of text for viewing. The source of display-text is text string. The follo wing functions ma used to con trol the presen tation of the displa ed string. display-gravity display-text-alignment display-text-font The follo wing functions ma used to set the margins surrounding the displa ed text. display-bottom-margin display-left-margin display-right-margin display-top-margin 2.1.1 Selecting and Cop ying ext display-text allo ws user to in teractiv ely select source text and to transfer selected text strings using standard con en tions for in terclien comm unication (see Section 8.3). The sp eci�c in teractiv op erations used to select and transfer text are implemen tation-dep enden t. 2.1. DISPLA TEXT Selecting text causes display-text to ecome the wner of the :primary selection, whic then con tains the selected text. The display-text-selection function ma used to return the curren tly-selected text. Cop ying selected text accomplished user in teraction or calling the display-text-copy function causes the selected text to ecome the alue of the :clipboard selection. display-text can handle requests from other clien ts to con ert the :primary and :clipboard selections to the target yp es de�ned the follo wing atoms. (See for complete description of con en tions for text target atoms.) The fon haracter enco ding atom. This is an atom iden tifying the haracter enco ding used the display-text-font :text This is equiv alen to using the fon haracter enco ding atom. All other target atoms required ICCCM. See Section 8.3. 2.1.2 unctional De�nition mak e-displa y-text unction (defun make-display-text (&rest initargs &key (alignment :left) (border *default-contact-border*) (bottom-margin :default) (display-gravity :center) (font *default-display-text-font*) foreground (left-margin :default) (right-margin :default) (top-margin :default) (source "") &allow-other-keys) (declare (values display-text))) Creates and returns display-text con tact. The resource sp eci�cation list of the display-text class de�nes resource for eac of the initargs ab e. displa y-b ottom-margin Metho d, displa y-text (defmethod display-bottom-margin ((display-text display-text)) (declare (values (integer *)))) CHAPTER 2. TEXT (defmethod (setf display-bottom-margin) (bottom-margin (display-text display-text)) (declare (type (or (integer *) :default) bottom-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the ottom margin. The heigh of the con tact min us the ottom margin size de�nes the ottom edge of the clipping rectangle used when displa ying the source. Setting the ottom margin to :default causes the alue of *default-display-bottom-margin* (con erted from oin ts to the um er of pixels appro- priate for the con tact screen) to used. displa y-text-alignmen Metho d, displa y-text (defmethod display-text-alignment ((display-text display-text)) (declare (values (member :left :center :right)))) (defmethod (setf display-text-alignment) (alignment (display-text display-text)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the horizon tal alignmen of text lines with resp ect to the ounding rect- angle of the source. :left Lines are left-justi�ed within the source ounding rectangle. :right Lines are righ t-justi�ed within the source ounding rectangle. :center Lines are cen tered within the source ounding rectangle. displa y-text-cop Metho d, displa y-text (defmethod display-text-copy ((display-text display-text)) (declare (values (or null sequence)))) Causes the curren tly selected text to ecome the curren alue of the :clipboard selection. The curren tly selected text is returned. 2.1. DISPLA TEXT displa y-gra vit Metho d, displa y-text (defmethod display-gravity ((display-text display-text)) (declare (values gravity))) (defmethod (setf display-gravity) (gravity (display-text display-text)) (declare (type gravity gravity)) (declare (values gravity))) Returns or hanges the displa gra vit of the con tact. See Section 8.2. Displa gra vit con trols the alignmen of the source ounding rectangle with resp ect to the clipping rectangle formed the top, left, ottom, and righ margins. The displa gra vit determines the source osition that is aligned with the corresp onding osition of the margin rectangle. displa y-left-margin Metho d, displa y-text (defmethod display-left-margin ((display-text display-text)) (declare (values (integer *)))) (defmethod (setf display-left-margin) (left-margin (display-text display-text)) (declare (type (or (integer *) :default) left-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the left margin. The left margin size de�nes the left edge of the clipping rectangle used when displa ying the source. Setting the left margin to :default causes the alue of *default-display-left-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-righ t-margin Metho d, displa y-text (defmethod display-right-margin ((display-text display-text)) (declare (values (integer *)))) 10 CHAPTER 2. TEXT (defmethod (setf display-right-margin) (right-margin (display-text display-text)) (declare (type (or (integer *) :default) right-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the righ margin. The width of the con tact min us the righ margin size de�nes the righ edge of the clipping rectangle used when displa ying the source. Setting the righ margin to :default causes the alue of *default-display-right-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-text-fon Metho d, displa y-text (defmethod display-text-font ((display-text display-text)) (declare (values font))) (defmethod (setf display-text-font) (font (display-text display-text)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation. ogether with the display-text-source this determines the font ob ject used to displa source haracters. displa y-text-selection Metho d, displa y-text (defmethod display-text-selection ((display-text display-text)) (declare (values (or null sequence)))) Returns string con taining the curren tly selected text (or nil if no text is selected). 2.1. DISPLA TEXT 11 displa y-text-source Metho d, displa y-text (defmethod display-text-source ((display-text display-text) &key (start 0) end) (declare (type (integer *) start) (type (or (integer *) null) end)) (declare (values string))) (defmethod (setf display-text-source) (new-source (display-text display-text) &key (start 0) end (from-start 0) from-end) (declare (type stringable new-source) (type (integer *) start from-start) (type (or (integer *) null) end from-end)) (declare (values string))) Returns or hanges the string displa ed. As in common-lisp:subseq the start and end argumen ts sp ecify the substring returned or hanged. When hanging the displa ed string, the from-start and from-end argumen ts sp ecify the substring of the new-source argumen that replaces the source substring giv en start and end displa y-top-margin Metho d, displa y-text (defmethod display-top-margin ((display-text display-text)) (declare (values (integer *)))) (defmethod (setf display-top-margin) (top-margin (display-text display-text)) (declare (type (or (integer *) :default) top-margin)) (declare (values (integer *)))) 12 CHAPTER 2. TEXT Returns or hanges the pixel size of the top margin. The top margin size de�nes the top edge of the clipping rectangle used when displa ying the source. Setting the top margin to :default causes the alue of *default-display-top-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. 2.2. DISPLA TEXT FIELD 13 2.2 Displa ext Field display-text-field presen ts single line of text for viewing. The functional in terface for display-text-field ob jects is uc the same as that for display-text ob jects. Ho ev er, some presen tation attributes are not appropriate for single-line text display-text-alignment for ex- ample). Also, the implemen tation of display-text-field ma simpler and more e�cien t. 2.2.1 unctional De�nition mak e-displa y-text-�eld unction (defun make-display-text-field (&rest initargs &key (border *default-contact-border*) (bottom-margin :default) (display-gravity

:center) (font *default-display-text-font*) foreground (left-margin :default) (right-margin :default) (top-margin :default) (source "") &allow-other-keys) (declare (values display-text-field))) Creates and returns display-text-field con tact. The resource sp eci�cation list of the display-text-field class de�nes resource for eac of the initargs ab e. displa y-b ottom-margin Metho d, displa y-text-�eld (defmethod display-bottom-margin ((display-text-field display-text-field)) (declare (values (integer *)))) (defmethod (setf display-bottom-margin) (bottom-margin (display-text-field display-text-field)) (declare (type (or (integer *) :default) bottom-margin)) (declare (values (integer *)))) 14 CHAPTER 2. TEXT Returns or hanges the pixel size of the ottom margin. The heigh of the con tact min us the ottom margin size de�nes the ottom edge of the clipping rectangle used when displa ying the source. Setting the ottom margin to :default causes the alue of *default-display-bottom-margin* (con erted from oin ts to the um er of pixels appro- priate for the con tact screen) to used. displa y-gra vit Metho d, displa y-text-�eld (defmethod display-gravity ((display-text-field display-text-field)) (declare (values gravity))) (defmethod (setf display-gravity) (gravity (display-text-field display-text-field)) (declare (type gravity gravity)) (declare (values gravity))) Returns or hanges the displa gra vit of the con tact. See Section 8.2. Displa gra vit con trols the alignmen of the source ounding rectangle with resp ect to the clipping rectangle formed the top, left, ottom, and righ margins. The displa gra vit determines the source osition that is aligned with the corresp onding osition of the margin rectangle. displa y-left-margin Metho d, displa y-text-�eld (defmethod display-left-margin ((display-text-field display-text-field)) (declare (values (integer *)))) (defmethod (setf display-left-margin) (left-margin (display-text-field display-text-field)) (declare (type (or (integer *) :default) left-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the left margin. The left margin size de�nes the left edge of the clipping rectangle used when displa ying the source. Setting the left margin to :default causes the alue of *default-display-left-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. 2.2. DISPLA TEXT FIELD 15 displa y-righ t-margin Metho d, displa y-text-�eld (defmethod display-right-margin ((display-text-field display-text-field)) (declare (values (integer *)))) (defmethod (setf display-right-margin) (right-margin (display-text-field display-text-field)) (declare (type (or (integer *) :default) right-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the righ margin. The width of the con tact min us the righ margin size de�nes the righ edge of the clipping rectangle used when displa ying the source. Setting the righ margin to :default causes the alue of *default-display-right-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-text-fon Metho d, displa y-text-�eld (defmethod display-text-font ((display-text-field display-text-field)) (declare (values font))) (defmethod (setf display-text-font) (font (display-text-field display-text-field)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation. ogether with the display-text-source this determines the font ob ject used to displa source haracters. 16 CHAPTER 2. TEXT displa y-text-source Metho d, displa y-text-�eld (defmethod display-text-source ((display-text-field display-text-field) &key (start 0) end) (declare (type (integer *) start) (type (or (integer *) null) end)) (declare (values string))) (defmethod (setf display-text-source) (new-source (display-text-field display-text-field) &key (start 0) end (from-start 0) from-end) (declare (type stringable new-source) (type (integer *) start from-start) (type (or (integer *) null) end from-end)) (declare (values string))) Returns or hanges the string displa ed. As in common-lisp:subseq the start and end argumen ts sp ecify the substring returned or hanged. When hanging the displa ed string, the from-start and from-end argumen ts sp ecify the substring of the new-source argumen that replaces the source substring giv en start and end displa y-top-margin Metho d, displa y-text-�eld (defmethod display-top-margin ((display-text-field display-text-field)) (declare (values (integer *)))) (defmethod (setf display-top-margin) (top-margin (display-text-field display-text-field)) (declare (type (or (integer *) :default) top-margin)) (declare (values (integer *)))) 2.2. DISPLA TEXT FIELD 17 Returns or hanges the pixel size of the top margin. The top margin size de�nes the top edge of the clipping rectangle used when displa ying the source. Setting the top margin to :default causes the alue of *default-display-top-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. 18 CHAPTER 2. TEXT 2.3 Edit ext An edit-text presen ts ultiple lines of text for viewing and editing. The source of an edit-text is text string. The oin de�nes the index in the source where haracters en tered user will inserted. The edit-text-clear function ma used to mak the source empt The :complete callbac is in ok ed when user signals that text editing is complete. The :point callbac is in ok ed whenev er user hanges the insert oin t. :insert and :delete callbac ks ma de�ned to alidate eac hange to the source made the user. The :verify callbac is called efore completion to alidate the �nal source string. :suspend and :resume callbac ks are in ok ed when user text editing is susp ended and resumed. Displa ed source text ma selected user for in terclien data transfer. The display-text-selection function ma used to return the curren tly-selected text. The curren text selection is de�ned to the source (sub)string et een the oin and the mark An application program ma hange the oin and the mark to hange the curren text selection. An edit-text pro vides metho ds that allo user to transfer selected text using standard con en tions for in terclien comm unication. The follo wing functions ma used to con trol the presen tation of the text source. display-gravity display-text-alignment display-text-font The follo wing functions ma used to set the margins surrounding the text source. display-bottom-margin display-left-margin display-right-margin display-top-margin 2.3.1 Selecting, Cop ying, Cutting, and asting ext An edit-text allo ws user to in teractiv ely select source text and to transfer selected text strings using standard con en tions for in terclien comm unication (see Section 8.3). The sp eci�c in teractiv op erations used to select and transfer text are implemen tation-dep enden t. 2.3. EDIT TEXT 19 Selecting text causes an edit-text to ecome the wner of the :primary selection, whic then con tains the selected text. The display-text-selection function ma used to return the curren tly-selected text. Cop ying or cutting selected text causes the selected text to ecome the alue of the :clipboard selection. The display-text-copy function causes the selected text to ecome the curren alue of the :clipboard selection. The edit-text-cut function causes the selected text to deleted and the deleted text to ecome the alue of the :clipboard selection. The edit-text-paste function causes the curren con ten ts of the :clipboard selection to inserted in to the source. An edit-text can handle requests from other clien ts to con ert the :primary and :clipboard selections to the target yp es de�ned the follo wing atoms. (See for complete description of con en tions for text target atoms.) The fon haracter enco ding atom. This is an atom iden tifying the haracter enco ding used the display-text-font :text This is equiv alen to using the fon haracter enco ding atom. All other target atoms required ICCCM. See Section 8.3. 2.3.2 unctional De�nition mak e-edit-text unction (defun make-edit-text (&rest initargs &key (alignment :left) (border *default-contact-border*) (bottom-margin :default) (display-gravity :north-west) (font *default-display-text-font*) foreground (left-margin :default) mark point (right-margin :default) (source "") (top-margin :default) &allow-other-keys) (declare (values edit-text))) Creates and returns edit-text con tact. The resource sp eci�cation list of the edit-text class de�nes resource for eac of the initargs ab e. 20 CHAPTER 2. TEXT displa y-text-alignmen Metho d, edit-text (defmethod display-text-alignment ((edit-text edit-text)) (declare (values (member :left :center :right)))) (defmethod (setf display-text-alignment) (alignment (edit-text edit-text)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the horizon tal alignmen of text lines with resp ect to the ounding rect- angle of the source. :left Lines are left-justi�ed within the source ounding rectangle. :right Lines are righ t-justi�ed within the source ounding rectangle. :center Lines are cen tered within the source ounding rectangle. displa y-b ottom-margin Metho d, edit-text (defmethod display-bottom-margin ((edit-text edit-text)) (declare (values (integer *)))) (defmethod (setf display-bottom-margin) (bottom-margin (edit-text edit-text)) (declare (type (or (integer *) :default) bottom-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the ottom margin. The heigh of the con tact min us the ottom margin size de�nes the ottom edge of the clipping rectangle used when displa ying the source. Setting the ottom margin to :default causes the alue of *default-display-bottom-margin* (con erted from oin ts to the um er of pixels appro- priate for the con tact screen) to used. 2.3. EDIT TEXT 21 displa y-gra vit Metho d, edit-text (defmethod display-gravity ((edit-text edit-text)) (declare (values gravity))) (defmethod (setf display-gravity) (gravity (edit-text edit-text)) (declare (type gravity gravity)) (declare (values gravity))) Returns or hanges the displa gra vit of the con tact. See Section 8.2. Displa gra vit con trols the alignmen of the source ounding rectangle with resp ect to the clipping rectangle formed the top, left, ottom, and righ margins. The displa gra vit determines the source osition that is aligned with the corresp onding osition of the margin rectangle. displa y-left-margin Metho d, edit-text (defmethod display-left-margin ((edit-text edit-text)) (declare (values (integer *)))) (defmethod (setf display-left-margin) (left-margin (edit-text edit-text)) (declare (type (or (integer *) :default) left-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the left margin. The left margin size de�nes the left edge of the clipping rectangle used when displa ying the source. Setting the left margin to :default causes the alue of *default-display-left-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-righ t-margin Metho d, edit-text (defmethod display-right-margin ((edit-text edit-text)) (declare (values (integer *)))) 22 CHAPTER 2. TEXT (defmethod (setf display-right-margin) (right-margin (edit-text edit-text)) (declare (type (or (integer *) :default) right-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the righ margin. The width of the con tact min us the righ margin size de�nes the righ edge of the clipping rectangle used when displa ying the source. Setting the righ margin to :default causes the alue of *default-display-right-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-text-cop Metho d, edit-text (defmethod display-text-copy ((edit-text edit-text)) (declare (values (or null string)))) Causes the curren tly selected text to ecome the curren alue of the :clipboard selection. The curren tly selected text is returned. displa y-text-fon Metho d, edit-text (defmethod display-text-font ((edit-text edit-text)) (declare (values font))) (defmethod (setf display-text-font) (font (edit-text edit-text)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation. ogether with the display-text-source this determines the font ob ject used to displa source haracters. displa y-text-selection Metho d, edit-text (defmethod display-text-selection ((edit-text edit-text)) (declare (values (or null string)))) 2.3. EDIT TEXT 23 Returns string con taining the curren tly selected text (or nil if no text is selected). displa y-text-source Metho d, edit-text (defmethod display-text-source ((edit-text edit-text) &key (start 0) end) (declare (type (integer *) start) (type (or (integer *) null) end)) (declare (values string))) (defmethod (setf display-text-source) (new-source (edit-text edit-text) &key (start 0) end (from-start 0) from-end) (declare (type stringable new-source) (type (integer *) start from-start) (type (or (integer *) null) end from-end)) (declare (values string))) Returns or hanges the string displa ed. As in common-lisp:subseq the start and end argumen ts sp ecify the substring returned or hanged. When hanging the displa ed string, the from-start and from-end argumen ts sp ecify the substring of the new-source argumen that replaces the source substring giv en start and end displa y-top-margin Metho d, edit-text (defmethod display-top-margin ((edit-text edit-text)) (declare (values (integer *)))) (defmethod (setf display-top-margin) (top-margin (edit-text edit-text)) (declare (type (or (integer *) :default) top-margin)) (declare (values (integer *)))) 24 CHAPTER 2. TEXT Returns or hanges the pixel size of the top margin. The top margin size de�nes the top edge of the clipping rectangle used when displa ying the source. Setting the top margin to :default causes the alue of *default-display-top-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. edit-text-clear Metho d, edit-text (defmethod edit-text-clear ((edit-text edit-text))) Sets the source to the empt string. edit-text-cut Metho d, edit-text (defmethod edit-text-cut ((edit-text edit-text)) (declare (values (or null string)))) Causes the selected text to deleted and the deleted text to ecome the alue of the :clipboard selection. Returns the deleted text, if an edit-text-mark Metho d, edit-text (defmethod edit-text-mark ((edit-text edit-text)) (declare (values (or null (integer *))))) (defmethod (setf edit-text-mark) (mark (edit-text edit-text)) (declare (type (or null (integer *)) mark)) (declare (values (or null (integer *))))) Returns or hanges an index in the source used to access the curren tly-selected text. If nil no text is selected. Otherwise, the selected text is de�ned to the source substring et een the mark and the oin t. In order to oid surprising the user, an application program should hange the mark only in resp onse to some user action. edit-text-paste Metho d, edit-text (defmethod edit-text-paste ((edit-text edit-text)) (declare (values (or null string)))) 2.3. EDIT TEXT 25 Causes the curren con ten ts of the :clipboard selection to inserted in to the source. Re- turns the inserted text, if an edit-text-p oin Metho d, edit-text (defmethod edit-text-point ((edit-text edit-text)) (declare (values (or null (integer *))))) (defmethod (setf edit-text-point) (point (edit-text edit-text) &key clear-p) (declare (type (or null (integer *)) point) (type boolean clear-p)) (declare (values (or null (integer *))))) Returns or hanges the index in the source where haracters en tered user will inserted. When hanging the oin t, if clear-p is true, then the curren text selection is cleared that is, the mark is also set to the new oin osition. In order to oid surprising the user, an application program should hange the oin only in resp onse to some user action. 2.3.3 Callbac ks :complete Callbac k, edit-text (defun complete-function ()) In ok ed when the user indicates that all source mo di�cations are complete. The :verify callbac is alw ys in ok ed efore in oking the :complete callbac k. The :complete callbac is called only if :verify returns true. :delete Callbac k, edit-text (defun delete-function (edit-text start end) (declare (type edit-text edit-text) (type (or null (integer *)) start end)) (declare (values (or null (integer *)) (or null (integer *))))) 26 CHAPTER 2. TEXT In ok ed when the user deletes one or more source haracters. The deleted substring is de�ned the start and end indices. This callbac allo ws an application to protect source �elds from deletion or adjust the deleted text. The return alues indicate the start and end indices of the source haracters that should actually deleted. :insert Callbac k, edit-text (defun insert-function (edit-text start inserted) (declare (type edit-text edit-text) (type (integer *) start) (type (or character string) inserted)) (declare (values (or null (integer *)) (or character string)))) In ok ed when the user inserts one or more source haracters. The inserted substring is de�ned the start index and the inserted string or haracter. This callbac allo ws an application to protect source �elds from insertion or to adjust the inserted text. The return alues indicate the start index and haracters of the string actually inserted. If nil start index is returned, then the insertion is not allo ed. :p oin Callbac k, edit-text (defun point-function (edit-text new-position) (declare (type edit-text edit-text) (type (or null (integer *)) new-position))) In ok ed when the user explicitly hanges the osition of the oin t. This do es not include implicit hanges caused inserting or deleting text. :resume Callbac k, edit-text (defun resume-function ()) In ok ed when the user resumes editing on the edit-text or example, this callbac is usually in ok ed when the edit-text ecomes the eyb oard fo cus. :susp end Callbac k, edit-text (defun suspend-function ()) 2.3. EDIT TEXT 27 In ok ed when the user susp ends editing on the edit-text or example, this callbac is usually in ok ed when the edit-text ceases to the eyb oard fo cus. :v erify Callbac k, edit-text (defun verify-function (edit-text) (declare (type edit-text edit-text)) (declare (values boolean string))) In ok ed when the user requests alidation of the mo di�ed source. This callbac allo ws an application to enforce constrain ts on the con ten ts of the source. If the �rst return alue is true, then the source satis�es application constrain ts. Otherwise, the second alue is string con taining an error message to displa ed. This callbac is alw ys in ok ed efore in oking the :complete callbac k. The :complete callbac is called only if :verify returns true. 28 CHAPTER 2. TEXT 2.4 Edit ext Field An edit-text-field presen ts single line of text for viewing and editing. An edit-text-field ma optionally de�ne maxim um um er of haracters for its source string. Displa ed source text ma selected user for in terclien data transfer. An edit-text-field pro vides the same functions as an edit-text for selecting, cop ying, cutting, and pasting text (see Section 2.3.1). The functional in terface for edit-text-field ob jects is uc the same as that for edit-text ob- jects. Ho ev er, some attributes are not appropriate for single-line text display-text-alignment for example). Also, the implemen tation of edit-text-field ma simpler and more e�cien t. 2.4.1 unctional De�nition mak e-edit-text-�eld unction (defun make-edit-text-field (&rest initargs &key (border *default-contact-border*) (bottom-margin :default) (display-gravity :west) (font *default-display-text-font*) foreground (left-margin :default) length mark point (right-margin :default) (source "") (top-margin :default) &allow-other-keys) (declare (values edit-text-field))) Creates and returns edit-text-field con tact. The resource sp eci�cation list of the edit-text-field class de�nes resource for eac of the initargs ab e. displa y-b ottom-margin Metho d, edit-text-�eld (defmethod display-bottom-margin ((edit-text-field edit-text-field)) (declare (values (integer *)))) 2.4. EDIT TEXT FIELD 29 (defmethod (setf display-bottom-margin) (bottom-margin (edit-text-field edit-text-field)) (declare (type (or (integer *) :default) bottom-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the ottom margin. The heigh of the con tact min us the ottom margin size de�nes the ottom edge of the clipping rectangle used when displa ying the source. Setting the ottom margin to :default causes the alue of *default-display-bottom-margin* (con erted from oin ts to the um er of pixels appro- priate for the con tact screen) to used. displa y-gra vit Metho d, edit-text-�eld (defmethod display-gravity ((edit-text-field edit-text-field)) (declare (values gravity))) (defmethod (setf display-gravity) (gravity (edit-text-field edit-text-field)) (declare (type gravity gravity)) (declare (values gravity))) Returns or hanges the displa gra vit of the con tact. See Section 8.2. Displa gra vit con trols the alignmen of the source ounding rectangle with resp ect to the clipping rectangle formed the top, left, ottom, and righ margins. The displa gra vit determines the source osition that is aligned with the corresp onding osition of the margin rectangle. displa y-left-margin Metho d, edit-text-�eld (defmethod display-left-margin ((edit-text-field edit-text-field)) (declare (values (integer *)))) (defmethod (setf display-left-margin) (left-margin (edit-text-field edit-text-field)) (declare (type (or (integer *) :default) left-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the left margin. The left margin size de�nes the left edge of the clipping rectangle used when displa ying the source. Setting the left margin to :default causes the alue of *default-display-left-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. 30 CHAPTER 2. TEXT displa y-righ t-margin Metho d, edit-text-�eld (defmethod display-right-margin ((edit-text-field edit-text-field)) (declare (values (integer *)))) (defmethod (setf display-right-margin) (right-margin (edit-text-field edit-text-field)) (declare (type (or (integer *) :default) right-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the righ margin. The width of the con tact min us the righ margin size de�nes the righ edge of the clipping rectangle used when displa ying the source. Setting the righ margin to :default causes the alue of *default-display-right-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-text-cop Metho d, edit-text-�eld (defmethod display-text-copy ((edit-text-field edit-text-field)) (declare (values (or null string)))) Causes the curren tly selected text to ecome the curren alue of the :clipboard selection. The curren tly selected text is returned. displa y-text-fon Metho d, edit-text-�eld (defmethod display-text-font ((edit-text-field edit-text-field)) (declare (values font))) (defmethod (setf display-text-font) (font (edit-text-field edit-text-field)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation. ogether with the display-text-source this determines the font ob ject used to displa source haracters. 2.4. EDIT TEXT FIELD 31 displa y-text-selection Metho d, edit-text-�eld (defmethod display-text-selection ((edit-text-field edit-text-field)) (declare (values (or null string)))) Returns string con taining the curren tly selected text (or nil if no text is selected). displa y-text-source Metho d, edit-text-�eld (defmethod display-text-source ((edit-text-field edit-text-field) &key (start 0) end) (declare (type (integer *) start) (type (or (integer *) null) end)) (declare (values string))) (defmethod (setf display-text-source) (new-source (edit-text-field edit-text-field) &key (start 0) end (from-start 0) from-end) (declare (type stringable new-source) (type (integer *) start from-start) (type (or (integer *) null) end from-end)) (declare (values string))) Returns or hanges the string displa ed. As in common-lisp:subseq the start and end argumen ts sp ecify the substring returned or hanged. When hanging the displa ed string, the from-start and from-end argumen ts sp ecify the substring of the new-source argumen that replaces the source substring giv en start and end displa y-top-margin Metho d, edit-text-�eld (defmethod display-top-margin ((edit-text-field edit-text-field)) (declare (values (integer *)))) 32 CHAPTER 2. TEXT (defmethod (setf display-top-margin) (top-margin (edit-text-field edit-text-field)) (declare (type (or (integer *) :default) top-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the top margin. The top margin size de�nes the top edge of the clipping rectangle used when displa ying the source. Setting the top margin to :default causes the alue of *default-display-top-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. edit-text-clear Metho d, edit-text-�eld (defmethod edit-text-clear ((edit-text-field edit-text-field))) Sets the source to the empt string. edit-text-cut Metho d, edit-text-�eld (defmethod edit-text-cut ((edit-text-field edit-text-field)) (declare (values (or null string)))) Causes the selected text to deleted and the deleted text to ecome the alue of the :clipboard selection. Returns the deleted text, if an edit-text-�eld-length Metho d, edit-text-�eld (defmethod edit-text-field-length ((edit-text-field edit-text-field)) (declare (values (or null (integer *))))) (defmethod (setf edit-text-field-length) (length (edit-text-field edit-text-field)) (declare (type (or null (integer *)) length)) (declare (values (or null (integer *))))) Returns or hanges the maxim um um er of haracters allo ed in the source string of the edit-text-field If nil then the source can an length. 2.4. EDIT TEXT FIELD 33 edit-text-mark Metho d, edit-text-�eld (defmethod edit-text-mark ((edit-text-field edit-text-field)) (declare (values (or null (integer *))))) (defmethod (setf edit-text-mark) (mark (edit-text-field edit-text-field)) (declare (type (or null (integer *)) mark)) (declare (values (or null (integer *))))) Returns or hanges an index in the source used to access the curren tly-selected text. If nil no text is selected. Otherwise, the selected text is de�ned to the source substring et een the mark and the oin t. In order to oid surprising the user, an application program should hange the mark only in resp onse to some user action. edit-text-paste Metho d, edit-text-�eld (defmethod edit-text-paste ((edit-text-field edit-text-field)) (declare (values (or null string)))) Causes the curren con ten ts of the :clipboard selection to inserted in to the source. Re- turns the inserted text, if an edit-text-p oin Metho d, edit-text-�eld (defmethod edit-text-point ((edit-text-field edit-text-field)) (declare (values (or null (integer *))))) edit-text-p oin Metho d, edit-text-�eld (defmethod edit-text-point ((edit-text-field edit-text-field)) (declare (values (or null (integer *))))) 34 CHAPTER 2. TEXT (defmethod (setf edit-text-point) (point (edit-text-field edit-text-field) &key clear-p) (declare (type (or null (integer *)) point) (type boolean clear-p)) (declare (values (or null (integer *))))) Returns or hanges the index in the source where haracters en tered user will inserted. When hanging the oin t, if clear-p is true, then the curren text selection is cleared that is, the mark is also set to the new oin osition. In order to oid surprising the user, an application program should hange the oin only in resp onse to some user action. 2.4.2 Callbac ks :complete Callbac k, edit-text-�eld (defun complete-function ()) In ok ed when the user indicates that all source mo di�cations are complete. The :verify callbac is alw ys in ok ed efore in oking the :complete callbac k. The :complete callbac is called only if :verify returns true. :delete Callbac k, edit-text-�eld (defun delete-function (edit-text-field start end) (declare (type edit-text-field edit-text-field) (type (or null (integer *)) start end)) (declare (values (or null (integer *)) (or null (integer *))))) In ok ed when the user deletes one or more source haracters. The deleted substring is de�ned the start and end indices. This callbac allo ws an application to protect source �elds from deletion or adjust the deleted text. The return alues indicate the start and end indices of the source haracters that should actually deleted. 2.4. EDIT TEXT FIELD 35 :insert Callbac k, edit-text-�eld (defun insert-function (edit-text-field start inserted) (declare (type edit-text-field edit-text-field) (type (integer *) start) (type (or character string) inserted)) (declare (values (or null (integer *)) (or character string)))) In ok ed when the user inserts one or more source haracters. The inserted substring is de�ned the start index and the inserted string or haracter. This callbac allo ws an application to protect source �elds from insertion or to adjust the inserted text. The return alues indicate the start index and haracters of the string actually inserted. If nil start index is returned, then the insertion is not allo ed. :p oin Callbac k, edit-text-�eld (defun point-function (edit-text-field new-position) (declare (type edit-text-field edit-text-field) (type (or null (integer *)) new-position))) In ok ed when the user explicitly hanges the osition of the oin t. This do es not include implicit hanges caused inserting or deleting text. :resume Callbac k, edit-text-�eld (defun resume-function ()) In ok ed when the user resumes editing on the edit-text-field or example, this callbac is usually in ok ed when the edit-text-field ecomes the eyb oard fo cus. :susp end Callbac k, edit-text-�eld (defun suspend-function ()) In ok ed when the user susp ends editing on the edit-text-field or example, this callbac is usually in ok ed when the edit-text-field ceases to the eyb oard fo cus. 36 CHAPTER 2. TEXT :v erify Callbac k, edit-text-�eld (defun verify-function (edit-text-field) (declare (type edit-text-field edit-text-field)) (declare (values boolean string))) In ok ed when the user requests alidation of the mo di�ed source. This callbac allo ws an application to enforce constrain ts on the con ten ts of the source. If the �rst return alue is true, then the source satis�es application constrain ts. Otherwise, the second alue is string con taining an error message to displa ed. This callbac is alw ys in ok ed efore in oking the :complete callbac k. The :complete callbac is called only if :verify returns true. Chapter Images 3.1 Displa Image display-image presen ts an arra of pixels for viewing. The source of display-image is pixmap or an image The follo wing functions ma used to con trol the presen tation of the displa ed pixel arra display-gravity The follo wing functions ma used to set the margins surrounding the displa ed pixel arra display-bottom-margin display-left-margin display-right-margin display-top-margin 37 38 CHAPTER 3. IMA GES 3.1.1 unctional De�nition mak e-displa y-image unction (defun make-display-image (&rest initargs &key (border *default-contact-border*) (bottom-margin :default) (display-gravity :tiled) foreground (left-margin :default) (right-margin :default) (top-margin :default) source &allow-other-keys) (declare (values display-image))) Creates and returns display-image con tact. The resource sp eci�cation list of the display-image class de�nes resource for eac of the initargs ab e. displa y-b ottom-margin Metho d, displa y-image (defmethod display-bottom-margin ((display-image display-image)) (declare (values (integer *)))) (defmethod (setf display-bottom-margin) (bottom-margin (display-image display-image)) (declare (type (or (integer *) :default) bottom-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the ottom margin. The heigh of the con tact min us the ottom margin size de�nes the ottom edge of the clipping rectangle used when displa ying the source. Setting the ottom margin to :default causes the alue of *default-display-bottom-margin* (con erted from oin ts to the um er of pixels appro- priate for the con tact screen) to used. displa y-gra vit Metho d, displa y-image (defmethod display-gravity ((display-image display-image)) (declare (values (or (member :tiled) gravity)))) 3.1. DISPLA IMA GE 39 (defmethod (setf display-gravity) (gravity (display-image display-image)) (declare (type (or (member :tiled) gravity) gravity)) (declare (values (or (member :tiled) gravity)))) Returns or hanges the displa gra vit of the con tact. See Section 8.2. Displa gra vit con trols the alignmen of the source ounding rectangle with resp ect to the clipping rectangle formed the top, left, ottom, and righ margins. The displa gra vit determines the source osition that is aligned with the corresp onding osition of the margin rectangle. If the displa gra vit is :tiled then the image is tiled to �ll the en tire margin clipping rectangle. displa y-left-margin Metho d, displa y-image (defmethod display-left-margin ((display-image display-image)) (declare (values (integer *)))) (defmethod (setf display-left-margin) (left-margin (display-image display-image)) (declare (type (or (integer *) :default) left-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the left margin. The left margin size de�nes the left edge of the clipping rectangle used when displa ying the source. Setting the left margin to :default causes the alue of *default-display-left-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-righ t-margin Metho d, displa y-image (defmethod display-right-margin ((display-image display-image)) (declare (values (integer *)))) (defmethod (setf display-right-margin) (right-margin (display-image display-image)) (declare (type (or (integer *) :default) right-margin)) (declare (values (integer *)))) 40 CHAPTER 3. IMA GES Returns or hanges the pixel size of the righ margin. The width of the con tact min us the righ margin size de�nes the righ edge of the clipping rectangle used when displa ying the source. Setting the righ margin to :default causes the alue of *default-display-right-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-image-source Metho d, displa y-image (defmethod display-image-source ((display-image display-image)) (declare (values (or pixmap image)))) (defmethod (setf display-image-source) (source (display-image display-image)) (declare (type (or pixmap image) source)) (declare (values (or pixmap image)))) Returns or hanges the image displa ed. displa y-top-margin Metho d, displa y-image (defmethod display-top-margin ((display-image display-image)) (declare (values (integer *)))) (defmethod (setf display-top-margin) (top-margin (display-image display-image)) (declare (type (or (integer *) :default) top-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the top margin. The top margin size de�nes the top edge of the clipping rectangle used when displa ying the source. Setting the top margin to :default causes the alue of *default-display-top-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. Chapter Con trol 4.1 Action Button An action-button allo ws user to immediately in ok an action. An action-button lab el ma either text string or pixmap The action-button fon is used to displa text lab el. The :press callbac is in ok ed when user initiates op eration of the action-button The :release callbac is in ok ed when user terminates op eration of the action-button ypically only :release callbac needs to de�ned. Both :press and :release callbac ks ma used to con trol con tin uous action. 4.1.1 unctional De�nition mak e-action-button unction (defun make-action-button (&rest initargs &key (border *default-contact-border*) (font *default-display-text-font*) foreground (label "") (label-alignment :center) &allow-other-keys) (declare (values action-button))) Creates and returns action-button con tact. The resource sp eci�cation list of the action-button class de�nes resource for eac of the initargs ab e. 41 42 CHAPTER 4. CONTR OL button-fon Metho d, action-button (defmethod button-font ((action-button action-button)) (declare (values font))) (defmethod (setf button-font) (font (action-button action-button)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation for text lab el. ogether with the button-label this determines the font ob ject used to displa lab el haracters. button-lab el Metho d, action-button (defmethod button-label ((action-button action-button)) (declare (values (or string pixmap)))) (defmethod (setf button-label) (label (action-button action-button)) (declare (type (or stringable pixmap image) label)) (declare (values (or string pixmap)))) Returns or hanges the lab el con ten ts. If sym ol is giv en for the lab el, it is con erted to string. If an image is giv en for the lab el, it is con erted to pixmap button-lab el-alignmen Metho d, action-button (defmethod button-label-alignment ((action-button action-button)) (declare (values (member :left :center :right)))) (defmethod (setf button-label-alignment) (alignment (action-button action-button)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the alignmen of the lab el within the action-button 4.1. CTION BUTTON 43 4.1.2 Callbac ks :press Callbac k, action-button (defun press-function ()) In ok ed when the user initiates the action represen ted the action-button :release Callbac k, action-button (defun release-function ()) In ok ed when the user terminates the action represen ted the action-button 44 CHAPTER 4. CONTR OL 4.2 Action Item An action-item is men item whic is functionally equiv alen to an action-button Ho ev er, an action-item is in tended to used as mem er of men and therefore ma ha di�eren app earance and op eration. Selecting an action-item in men allo ws user to immediately in ok an action. An action-item lab el ma either text string or pixmap The action-item fon is used to displa text lab el. The :press callbac is in ok ed when user initiates op eration of the action-item The :release callbac is in ok ed when user terminates op eration of the action-item ypically only :release callbac needs to de�ned. Both :press and :release callbac ks ma used to con trol con tin uous action. 4.2.1 unctional De�nition mak e-action-item unction (defun make-action-item (&rest initargs &key (border *default-contact-border*) (font *default-display-text-font*) foreground (label "") (label-alignment :left) &allow-other-keys) (declare (values action-item))) Creates and returns action-item con tact. The resource sp eci�cation list of the action-item class de�nes resource for eac of the initargs ab e. button-fon Metho d, action-item (defmethod button-font ((action-item action-item)) (declare (values font))) (defmethod (setf button-font) (font (action-item action-item)) (declare (type fontable font)) (declare (values font))) 4.2. CTION ITEM 45 Returns or hanges the fon sp eci�cation for text lab el. ogether with the button-label this determines the font ob ject used to displa lab el haracters. button-lab el Metho d, action-item (defmethod button-label ((action-item action-item)) (declare (values (or string pixmap)))) (defmethod (setf button-label) (label (action-item action-item)) (declare (type (or stringable pixmap image) label)) (declare (values (or string pixmap)))) Returns or hanges the lab el con ten ts. If sym ol is giv en for the lab el, it is con erted to string. If an image is giv en for the lab el, it is con erted to pixmap button-lab el-alignmen Metho d, action-item (defmethod button-label-alignment ((action-item action-item)) (declare (values (member :left :center :right)))) (defmethod (setf button-label-alignment) (alignment (action-item action-item)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the alignmen of the lab el within the action-item 4.2.2 Action Item Choice Items action-item con tacts ma used as hoice items. The action-item class implemen ts the accessor metho ds and callbac ks used in the hoice item proto col (see Section 5.1). Op erating an action-item is in tended to pro duce an immediate e�ect. Therefore, as hoice item, an action-item do es not retain its \selected" state. When it is created, an action-item is 46 CHAPTER 4. CONTR OL unselected. After an action-item is selected and its :on callbac is in ok ed, then it is immediately (and automatically) unselected and its :off callbac is in ok ed. This means that it is seldom useful to de�ne an :off callbac for an action-item hoice item. or this same reason, hoice con tact con taining only action-item hoice items should not use the :always-one hoice olicy 4.2.3 Callbac ks :press Callbac k, action-item (defun press-function ()) In ok ed when the user initiates the action represen ted the action-item :release Callbac k, action-item (defun release-function ()) In ok ed when the user terminates the action represen ted the action-item 4.3. DIALOG BUTTON 47 4.3 Dialog Button dialog-button allo ws user to immediately presen dialog for example, menu or property-sheet etc. See Chapter for description of CLIO dialog classes. dialog-button is essen tially sp ecialized yp of action-button for whic :press :release seman tics (i.e. presen ting dialog) are de�ned automatically not the application programmer. Details of dialog presen tation for example, the osition where the dialog app ears are th us implemen tation-dep enden t. dialog-button lab el ma either text string or pixmap The dialog-button fon is used to displa text lab el. 4.3.1 unctional De�nition mak e-dialog-button unction (defun make-dialog-button (&rest initargs &key (border *default-contact-border*) dialog (font *default-display-text-font*) foreground (label "") (label-alignment :left) &allow-other-keys) (declare (type (or null contact function list) dialog)) (declare (values dialog-button))) Creates and returns dialog-button con tact. The resource sp eci�cation list of the dialog-button class de�nes resource for eac of the initargs ab e. The dialog argumen sp eci�es the dialog con tact to presen ted the dialog-button The alue can contact instance for an existing dialog or (b default) nil if the dialog will de�ned later. Otherwise, the dialog con tact is created automatically according to the yp of dialog argumen giv en. constructor function ob ject. This function is called to create the dialog. list of the form onstructor initar gs where onstructor is function and ini- tar gs is list of initargs used the onstructor dialog is created using the giv en constructor and initargs. 48 CHAPTER 4. CONTR OL button-dialog Metho d, dialog-button (defmethod button-dialog ((dialog-button dialog-button)) (declare (values contact))) (defmethod (setf button-dialog) (dialog (dialog-button dialog-button)) (declare (type contact dialog)) (declare (values contact))) Returns the dialog presen ted the dialog-button ypically this is an instance one of the CLIO dialog classes describ ed in Chapter 7. button-fon Metho d, dialog-button (defmethod button-font ((dialog-button dialog-button)) (declare (values font))) (defmethod (setf button-font) (font (dialog-button dialog-button)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation for text lab el. ogether with the button-label this determines the font ob ject used to displa lab el haracters. button-lab el Metho d, dialog-button (defmethod button-label ((dialog-button dialog-button)) (declare (values (or string pixmap)))) (defmethod (setf button-label) (label (dialog-button dialog-button)) (declare (type (or stringable pixmap image) label)) (declare (values (or string pixmap)))) 4.3. DIALOG BUTTON 49 Returns or hanges the lab el con ten ts. If sym ol is giv en for the lab el, it is con erted to string. If an image is giv en for the lab el, it is con erted to pixmap button-lab el-alignmen Metho d, dialog-button (defmethod button-label-alignment ((dialog-button dialog-button)) (declare (values (member :left :center :right)))) (defmethod (setf button-label-alignment) (alignment (dialog-button dialog-button)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the alignmen of the lab el within the dialog-button 50 CHAPTER 4. CONTR OL 4.4 Dialog Item dialog-item is men item used to presen another dialog for example, another menu or property-sheet etc. dialog-item allo ws an application programmer to construct ulti-lev el hierarc of men us. See Chapter for description of CLIO dialog classes. dialog-item is essen tially sp ecialized yp of action-item for whic :press :release se- man tics (i.e. presen ting dialog) are de�ned automatically not the application programmer. Details of dialog presen tation for example, the osition where the dialog app ears are th us implemen tation-dep enden t. dialog-item lab el ma either text string or pixmap The dialog-item fon is used to displa text lab el. 4.4.1 unctional De�nition mak e-dialog-item unction (defun make-dialog-item (&rest initargs &key (border *default-contact-border*) dialog (font *default-display-text-font*) foreground (label "") (label-alignment :left) &allow-other-keys) (declare (type (or null contact function list) dialog)) (declare (values dialog-item))) 4.4. DIALOG ITEM 51 Creates and returns dialog-item con tact. The resource sp eci�cation list of the dialog-item class de�nes resource for eac of the initargs ab e. The dialog argumen sp eci�es the dialog con tact to presen ted the dialog-item The alue can contact instance for an existing dialog or (b default) nil if the dialog will de�ned later. Otherwise, the dialog con tact is created automatically according to the yp of dialog argumen giv en. constructor function ob ject. This function is called to create the dialog. list of the form onstructor initar gs where onstructor is function and ini- tar gs is list of initargs used the onstructor dialog is created using the giv en constructor and initargs. button-dialog Metho d, dialog-item (defmethod button-dialog ((dialog-item dialog-item)) (declare (values contact))) (defmethod (setf button-dialog) (dialog (dialog-item dialog-item)) (declare (type contact dialog)) (declare (values contact))) Returns the dialog presen ted the dialog-item ypically this is an instance one of the CLIO dialog classes describ ed in Chapter 7. button-fon Metho d, dialog-item (defmethod button-font ((dialog-item dialog-item)) (declare (values font))) (defmethod (setf button-font) (font (dialog-item dialog-item)) (declare (type fontable font)) (declare (values font))) 52 CHAPTER 4. CONTR OL Returns or hanges the fon sp eci�cation for text lab el. ogether with the button-label this determines the font ob ject used to displa lab el haracters. button-lab el Metho d, dialog-item (defmethod button-label ((dialog-item dialog-item)) (declare (values (or string pixmap)))) (defmethod (setf button-label) (label (dialog-item dialog-item)) (declare (type (or stringable pixmap image) label)) (declare (values (or string pixmap)))) Returns or hanges the lab el con ten ts. If sym ol is giv en for the lab el, it is con erted to string. If an image is giv en for the lab el, it is con erted to pixmap button-lab el-alignmen Metho d, dialog-item (defmethod button-label-alignment ((dialog-item dialog-item)) (declare (values (member :left :center :right)))) (defmethod (setf button-label-alignment) (alignment (dialog-item dialog-item)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the alignmen of the lab el within the dialog-item 4.5. SCR OLLER 53 4.5 Scroller The scroller class represen ts particular form of general yp of user in terface ob ject kno wn as scale scale is used to presen umerical alue for viewing and mo di�cation. scroller is scale whic pla ys sp eci�c user in terface role hanging the viewing osition of another user in terface ob ject and therefore ypically has distinctiv st yle of app earance and op eration. scroller ma ha either horizon tal or ertical orien tation. The range of ossible scroller alues is giv en its maxim um and minim um. The curren alue of scroller is alw ys in this range of alue units The :new-value callbac is in ok ed whenev er user hanges the scroller alue in teractiv ely scroller displa ys an indicator whose size is de�ned in the same alue units as the minim um and maxim um. Programmers ypically hange the indicator size to re ect the prop ortion of some other quan tit to the total alue range. 4.5.1 unctional De�nition mak e-scroller unction (defun make-scroller (&rest initargs &key (border *default-contact-border*) foreground (increment 1) (indicator-size 0) (maximum 1) (minimum 0) (orientation :vertical) (update-delay 0) (value 0) &allow-other-keys) (declare (values scroller))) Creates and returns scroller con tact. The resource sp eci�cation list of the scroller class de�nes resource for eac of the initargs ab e. scale-incremen Metho d, scroller (defmethod scale-increment ((scroller scroller)) (declare (values number))) 54 CHAPTER 4. CONTR OL (defmethod (setf scale-increment) (increment (scroller scroller)) (declare (type number increment)) (declare (values number))) Returns or hanges the um er of alue units added to/subtracted from the curren alue when the user erforms an incremen t/decremen op eration. scale-indicator-size Metho d, scroller (defmethod scale-indicator-size ((scroller scroller)) (declare (values (or number (member :off))))) (defmethod (setf scale-indicator-size) (indicator-size (scroller scroller)) (declare (type number indicator-size)) (declare (values (or number (member :off))))) Returns or hanges the indicator size in alue units. The exact in terpretation of the indicator size alue is implemen tation-dep enden t. scroller ypically displa ys the indicator size relativ to total alue range. scroll-frame sets the indicator size to the um er of alue units curren tly visible in the scroll area. If the indicator size is :off then no indicator is displa ed. scale-maxim um Metho d, scroller (defmethod scale-maximum ((scroller scroller)) (declare (values number))) (defmethod (setf scale-maximum) (maximum (scroller scroller)) (declare (type number maximum)) (declare (values number))) Returns or hanges the maxim um alue. 4.5. SCR OLLER 55 scale-minim um Metho d, scroller (defmethod scale-minimum ((scroller scroller)) (declare (values number))) (defmethod (setf scale-minimum) (minimum (scroller scroller)) (declare (type number minimum)) (declare (values number))) Returns or hanges the minim um alue. scale-orien tation Metho d, scroller (defmethod scale-orientation ((scroller scroller)) (declare (values (member :horizontal :vertical)))) (defmethod (setf scale-orientation) (orientation (scroller scroller)) (declare (type (member :horizontal :vertical) orientation)) (declare (values (member :horizontal :vertical)))) Returns or hanges the orien tation used to displa the alue range. scale-up date Metho d, scroller (defmethod scale-update ((scroller scroller) &key increment indicator-size maximum minimum value) (declare (type number increment indicator-size maximum minimum value))) Changes one or more scroller attributes sim ultaneously This metho causes the up dated scroller to redispla ed only once and th us is more e�cien than hanging eac attribute individually 56 CHAPTER 4. CONTR OL scale-up date-dela Metho d, scroller (defmethod scale-update-delay ((scroller scroller)) (declare (values (or number (member :until-done))))) (defmethod (setf scale-update-delay) (update-delay (scroller scroller)) (declare (type (or number (member :until-done)) update-delay)) (declare (values (or number (member :until-done))))) Returns or hanges the curren incremen tal up date dela time in terv al. The up date dela is meaningful only for scroller ob jects that presen user con trols for con tin uous up date of the scroller alue. The up date dela sp eci�es the time in terv al (in seconds) that ust elapse during con tin uous up dating efore the :new-value callbac is in ok ed to rep ort new alue. If the up date dela is :until-done then the :new-value callbac is in ok ed only when con tin uous up dating ceases. scale-v alue Metho d, scroller (defmethod scale-value ((scroller scroller)) (declare (values number))) (defmethod (setf scale-value) (value (scroller scroller)) (declare (type number value)) (declare (values number))) Returns or hanges the curren alue. 4.5.2 Callbac ks :new-v alue Callbac k, scroller (defun new-value-function (value) (declare (type number value))) 4.5. SCR OLLER 57 In ok ed when the alue is hanged the user (but not when it is hanged the application program) in order to rep ort the new alue to the application. :adjust-v alue Callbac k, scroller (defun adjust-value-function (value) (declare (type number value)) (declare (values number))) In ok ed efore :new-value eac time the alue is hanged the user. This callbac allo ws an application to mo dify user alue efore it is actually used. :b egin-con tin uous Callbac k, scroller (defun begin-continuous-function ()) In ok ed when the user egins con tin uous up date of the scroller alue. This callbac is not used if the scroller do es not presen con trols for con tin uous up date. An application :new-value callbac ma ho ose to resp ond di�eren tly to new alues that c- cur during con tin uous up date that is, after the :begin-continuous callbac is in ok ed and efore the :end-continuous callbac is in ok ed. or example, faster metho of displa ying the new alue migh used during con tin uous up date. :end-con tin uous Callbac k, scroller (defun end-continuous-function ()) In ok ed when the user ends con tin uous up date of the scroller alue. This callbac is not used if the scroller do es not presen con trols for con tin uous up date. 58 CHAPTER 4. CONTR OL 4.6 Slider The slider class represen ts particular form of general yp of user in terface ob ject kno wn as scale scale is used to presen umerical alue for viewing and mo di�cation. slider has the same functional in terface as scroller but it pla ys di�eren user in terface role and ypically has di�eren app earance and eha vior. slider ma ha either horizon tal or ertical orien tation. The range of ossible slider alues is giv en its maxim um and minim um. The curren alue of slider is alw ys in this range of alue units The :new-value callbac is in ok ed whenev er user hanges the slider alue in teractiv ely The indicator size of slider ma sp ecify the distance in alue units et een \tic ks," or other �xed lab els used to sho the alue at arious indicator ositions. 4.6.1 unctional De�nition mak e-slider unction (defun make-slider (&rest initargs &key (border *default-contact-border*) foreground (increment 1) (indicator-size 0) (maximum 1) (minimum 0) (orientation :horizontal) (update-delay 0) (value 0) &allow-other-keys) (declare (values slider))) Creates and returns slider con tact. The resource sp eci�cation list of the slider class de�nes resource for eac of the initargs ab e. scale-incremen Metho d, slider (defmethod scale-increment ((slider slider)) (declare (values number))) 4.6. SLIDER 59 (defmethod (setf scale-increment) (increment (slider slider)) (declare (type number increment)) (declare (values number))) Returns or hanges the um er of alue units added to/subtracted from the curren alue when the user erforms an incremen t/decremen op eration. scale-indicator-size Metho d, slider (defmethod scale-indicator-size ((slider slider)) (declare (values (or number (member :off))))) (defmethod (setf scale-indicator-size) (indicator-size (slider slider)) (declare (type number indicator-size)) (declare (values (or number (member :off))))) Returns or hanges the indicator size in alue units. The exact in terpretation of the indicator size alue is implemen tation-dep enden t. slider ypically in terprets the indicator size as the distance in alue units et een \tic ks," or other �xed lab els used to sho the alue at arious indicator ositions. If the indicator size is zero, then the spacing of indicator lab els is determined automatically and ma hange, dep ending on the size of the slider and its minim um/maxim um alue. If the indicator size is :off then no indicator lab els are displa ed. scale-maxim um Metho d, slider (defmethod scale-maximum ((slider slider)) (declare (values number))) (defmethod (setf scale-maximum) (maximum (slider slider)) (declare (type number maximum)) (declare (values number))) 60 CHAPTER 4. CONTR OL Returns or hanges the maxim um alue. scale-minim um Metho d, slider (defmethod scale-minimum ((slider slider)) (declare (values number))) (defmethod (setf scale-minimum) (minimum (slider slider)) (declare (type number minimum)) (declare (values number))) Returns or hanges the minim um alue. scale-orien tation Metho d, slider (defmethod scale-orientation ((slider slider)) (declare (values (member :horizontal :vertical)))) (defmethod (setf scale-orientation) (orientation (slider slider)) (declare (type (member :horizontal :vertical) orientation)) (declare (values (member :horizontal :vertical)))) Returns or hanges the orien tation used to displa the alue range. scale-up date Metho d, slider (defmethod scale-update ((slider slider) &key increment indicator-size maximum minimum value) (declare (type number increment indicator-size maximum minimum value))) 4.6. SLIDER 61 Changes one or more slider attributes sim ultaneously This metho causes the up dated slider to redispla ed only once and th us is more e�cien than hanging eac attribute individually scale-up date-dela Metho d, slider (defmethod scale-update-delay ((slider slider)) (declare (values (or number (member :until-done))))) (defmethod (setf scale-update-delay) (update-delay (slider slider)) (declare (type (or number (member :until-done)) update-delay)) (declare (values (or number (member :until-done))))) Returns or hanges the curren incremen tal up date dela time in terv al. The up date dela is meaningful only for slider ob jects that presen user con trols for con tin uous up date of the slider alue. The up date dela sp eci�es the time in terv al (in seconds) that ust elapse during con tin uous up dating efore the :new-value callbac is in ok ed to rep ort new alue. If the up date dela is :until-done then the :new-value callbac is in ok ed only when con tin uous up dating ceases. scale-v alue Metho d, slider (defmethod scale-value ((slider slider)) (declare (values number))) (defmethod (setf scale-value) (value (slider slider)) (declare (type number value)) (declare (values number))) Returns or hanges the curren alue. 62 CHAPTER 4. CONTR OL 4.6.2 Callbac ks :new-v alue Callbac k, slider (defun new-value-function (value) (declare (type number value))) In ok ed when the alue is hanged the user (but not when it is hanged the application program) in order to rep ort the new alue to the application. :adjust-v alue Callbac k, slider (defun adjust-value-function (value) (declare (type number value)) (declare (values number))) In ok ed efore :new-value eac time the alue is hanged the user. This callbac allo ws an application to mo dify user alue efore it is actually used. :b egin-con tin uous Callbac k, slider (defun begin-continuous-function ()) In ok ed when the user egins con tin uous up date of the slider alue. This callbac is not used if the slider do es not presen con trols for con tin uous up date. An application :new-value callbac ma ho ose to resp ond di�eren tly to new alues that c- cur during con tin uous up date that is, after the :begin-continuous callbac is in ok ed and efore the :end-continuous callbac is in ok ed. or example, faster metho of displa ying the new alue migh used during con tin uous up date. :end-con tin uous Callbac k, slider (defun end-continuous-function ()) In ok ed when the user ends con tin uous up date of the slider alue. This callbac is not used if the slider do es not presen con trols for con tin uous up date. 4.7. TOGGLE BUTTON 63 4.7 oggle Button toggle-button represen ts o-state switc whic user ma turn \on" or \o�." toggle-button lab el ma either text string or pixmap The toggle-button fon is used to displa text lab el. 4.7.1 unctional De�nition mak e-toggle-button unction (defun make-toggle-button (&rest initargs &key (border *default-contact-border*) (font *default-display-text-font*) foreground (label "") (label-alignment :center) (switch :off) &allow-other-keys) (declare (values toggle-button))) Creates and returns toggle-button con tact. The resource sp eci�cation list of the toggle-button class de�nes resource for eac of the initargs ab e. button-fon Metho d, toggle-button (defmethod button-font ((toggle-button toggle-button)) (declare (values font))) (defmethod (setf button-font) (font (toggle-button toggle-button)) (declare (type fontable font)) (declare (values font))) Returns or hanges the fon sp eci�cation for text lab el. ogether with the button-label this determines the font ob ject used to displa lab el haracters. 64 CHAPTER 4. CONTR OL button-lab el Metho d, toggle-button (defmethod button-label ((toggle-button toggle-button)) (declare (values (or string pixmap)))) (defmethod (setf button-label) (label (toggle-button toggle-button)) (declare (type (or stringable pixmap image) label)) (declare (values (or string pixmap)))) Returns or hanges the lab el con ten ts. If sym ol is giv en for the lab el, it is con erted to string. If an image is giv en for the lab el, it is con erted to pixmap button-lab el-alignmen Metho d, toggle-button (defmethod button-label-alignment ((toggle-button toggle-button)) (declare (values (member :left :center :right)))) (defmethod (setf button-label-alignment) (alignment (toggle-button toggle-button)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns or hanges the alignmen of the lab el within the toggle-button button-switc Metho d, toggle-button (defmethod button-switch ((toggle-button toggle-button)) (declare (values (member :on :off)))) (defmethod (setf button-switch) (switch (toggle-button toggle-button)) (declare (type (member :on :off) switch)) (declare (values (member :on :off)))) Returns or hanges the state of the toggle-button switc h. 4.7. TOGGLE BUTTON 65 4.7.2 oggle Button Choice Items toggle-button con tacts ma used as hoice items. The toggle-button class implemen ts the accessor metho ds and callbac ks used in the hoice item proto col (see Section 5.1). 4.7.3 Callbac ks The callbac ks used toggle-button are de�ned the hoice item proto col. See Section 5.1. Chapter Choice hoice con tact is comp osite con tact used to con tain set of hoice items hoice con tact allo ws user to ho ose one or more of the hoice items whic are its hildren. In order to op erate correctly as hoice item, hild con tact need not elong to an sp eci�c class, but it ust ob ey certain hoice item proto col 5.1 Choice Item Proto col The hoice item proto col is set of accessor functions and callbac ks that are used hoice con tacts to con trol the selection of hoice items. The hoice item proto col is not an application programmer in terface. Rather, it is an in terface used con tact programmer to implemen hoice con tact. The hoice item proto col allo ws an hoice con tact to accomo date ariet of hoice item classes. In CLIO, toggle-button and action-item con tacts are examples of hoice item classes that implemen this hoice item proto col. 5.1.1 Metho ds The follo wing generic accessor functions, whic accept hoice item argumen t, ust ha an applicable metho for eac hoice item. 66 5.1. CHOICE ITEM PR OTOCOL 67 hoice-item-fon Metho d, hoice item proto col (defmethod choice-item-font (choice-item) (declare (type contact choice-item)) (declare (values font))) (defmethod (setf choice-item-font) (font choice-item) (declare (type fontable font) (type contact choice-item)) (declare (values font))) Returns and hanges the fon sp eci�cation of hoice item text lab el. ogether with the choice-item-label this determines the font ob ject used to displa lab el haracters. choice-item-font should return nil if and only if the item lab el is pixmap If choices or multiple-choices paren has non- nil fon t, then (setf choice-item-font) will used to mak all hoice item lab els use the paren fon t. hoice-item-highligh t-default-p Metho d, hoice item proto col (defmethod choice-item-highlight-default-p (choice-item) (declare (type contact choice-item)) (declare (values boolean))) (defmethod (setf choice-item-highlight-default-p) (highlight-default-p choice-item) (declare (type boolean highlight-default-p) (type contact choice-item)) (declare (values boolean))) Returns and hanges the visual state used hoice item when it is mem er of the default selection. When this state is true, hoice item should displa ed di�eren tly to indicate that it is default selection; otherwise, hoice item should displa ed normally 68 CHAPTER 5. CHOICE hoice-item-highligh t-selected-p Metho d, hoice item proto col (defmethod choice-item-highlight-selected-p (choice-item) (declare (type contact choice-item)) (declare (values boolean))) (defmethod (setf choice-item-highlight-selected-p) (highlight-selected-p choice-item) (declare (type boolean highlight-selected-p) (type contact choice-item)) (declare (values boolean))) Returns and hanges the visual state used hoice item when it is selected. When this state is true, hoice item should displa ed di�eren tly to indicate that it is selected; otherwise, hoice item should displa ed normally Note that these functions are related only to the visual highligh ting of selection. It is ossible for this state to true, ev en if the hoice item has not actually een selected. hoice-item-lab el Metho d, hoice item proto col (defmethod choice-item-label (choice-item) (declare (type contact choice-item)) (declare (values(or string pixmap)))) Returns the pixmap or string ob ject used to lab el the hoice item. hoice-item-lab el-alignmen Metho d, hoice item proto col (defmethod choice-item-label-alignment (choice-item) (declare (type contact choice-item)) (declare (values (member :left :center :right)))) (defmethod (setf choice-item-label-alignment) (alignment choice-item) (declare (type (member :left :center :right) alignment) (type contact choice-item)) (declare (values (member :left :center :right)))) 5.1. CHOICE ITEM PR OTOCOL 69 Returns or hanges the alignmen of the lab el within the choice-item hoice-item-selected-p Metho d, hoice item proto col (defmethod choice-item-selected-p (choice-item) (declare (type contact choice-item)) (declare (values boolean))) (defmethod (setf choice-item-selected-p) (selected-p choice-item) (declare (type boolean selected-p) (type contact choice-item)) (declare (values boolean))) Returns and hanges the selected state of hoice item. (setf choice-item-selected-p) is called when the curren selection is hanged the application program, i.e. when the application program calls (setf choice-selection) Calling this metho should ha the same e�ect as (un)selecting the hoice item in teractiv ely user. 5.1.2 Application Callbac ks The application seman tics of (un)selecting hoice item are implemen ted primarily the callbac ks of the hoice item, not callbac ks of its paren t. An application determines the seman tics of (un)selecting hoice item de�ning the follo wing callbac ks for it. :o� Callbac k, hoice item proto col (defun off-function ()) In ok ed on the curren selection item when the selection hanges. :on Callbac k, hoice item proto col (defun on-function ()) In ok ed when the hoice item is selected. 70 CHAPTER 5. CHOICE 5.1.3 Con trol Callbac ks Dep ending on its eha vior, hoice con tact ma need to resp ond to certain user op erations on an individual hoice item. or example, if hoice con tact allo ws at most one hoice item to selected, then it should resp ond to new user selection unselecting the previously-selected hoice item. Th us, hoice item ust in ok certain con trol callbac ks to allo its con taining hoices con tact to con trol its selection in teraction prop erly hoice item should in ok the follo wing callbac ks at the appropriate times in order inform its hoice paren ab out imp ortan user actions. hoice con tact will asso ciate with these callbac names the functions that implemen its resp onse to these user actions. :c hange-allo ed-p Callbac k, hoice item proto col (defun change-allowed-p-function (to-selected-p) (declare (type boolean to-selected-p)) (declare (values boolean))) In ok ed when the hoice item is ab out to selected or unselected. The to-selected-p ar- gumen is true if and only if the hoice item is ab out to selected. If no :change-allowed-p function is de�ned or if this callbac function returns true, then hoice item highligh ting ma hange and the :changing callbac ma in ok ed and, ultimately the :on :off callbac ma in ok ed. Ho ev er, if :change-allowed-p returns nil then the hoice item is not allo ed to hange state, and none of these op erations should erformed. :c hanging Callbac k, hoice item proto col (defun changing-function (to-selected-p) (declare (type boolean to-selected-p))) sequence of user actions ma required to (un)select hoice item (for example, :button-press ev en follo ed :button-release ev en t). The :changing callbac is in ok ed when the user egins to (un)select the hoice item; the to-selected-p argumen is true if and only if the user is eginning to select the hoice item. In this case, the hoice item ma ha hanged its visual app earance to indicate the an ticipated transition to the new state. hoice con tact ma resp ond to this callbac hanging the highligh ting of other hoice items. :canceling-c hange Callbac k, hoice item proto col (defun canceling-change-function (to-selected-p) (declare (type boolean to-selected-p))) 5.1. CHOICE ITEM PR OTOCOL 71 sequence of user actions ma required to (un)select hoice item (for example, :button-press ev en follo ed :button-release ev en t). The :canceling-change call- bac is in ok ed when the user cancels his (un)selection without completing the full sequence; the to-selected-p argumen is true if the user is canceling selection op eration and nil otherwise. In this case, the hoice item is no longer ab out to (un)selected and ma ha remo ed an visual feedbac of the previously-an ticipated hange in state. hoice con tact ma resp ond to this callbac hanging the highligh ting of other hoice items. 72 CHAPTER 5. CHOICE 5.2 Choices choices con tact is comp osite that allo ws user to ho ose at most one of its hildren. The mem ers of choices hildren list are referred to as hoice items choices comp osite uses the geometry managemen of table to arrange its items in ro ws and columns (see Section 6.3). The item of choices hosen user is referred to as the selection An application program can initialize oth the curren selection and the default selection. choices eha vior dep ends on its hoice olicy whic can either :always-one (the curren selection can hanged only ho osing another item) or :one-or-none (the curren selection ma nil ). The follo wing functions ma used to sp ecify the la out of choices mem ers. table-column-alignment table-column-width table-columns table-row-alignment table-row-height table-same-height-in-row table-same-width-in-column The follo wing functions ma used to set the margins surrounding the choices display-bottom-margin display-left-margin display-right-margin display-top-margin Note that this meaning of \selection" is completely di�eren from the concept of the selection mec hanism for in terclien comm unication discussed in Section 8.3. 5.2. CHOICES 73 The follo wing functions ma used to set the spacing et een choices ro ws and columns. display-horizontal-space display-vertical-space 5.2.1 unctional De�nition choices comp osite uses the geometry managemen of table to arrange its items in ro ws and columns. All accessors, initargs, and constrain resources de�ned in Section 6.3 are applicable to choices comp osite. mak e-c hoices unction (defun make-choices (&rest initargs &key (border *default-contact-border*) (bottom-margin :default) (choice-policy :one-or-none) (column-alignment :left) (column-width :maximum) (columns 0) default-selection (font *default-choice-font*) foreground (horizontal-space :default) (left-margin :default) (right-margin :default) (row-alignment :bottom) (row-height :maximum) (same-height-in-row :off) (same-width-in-column :off) separators (top-margin :default) (vertical-space :default) &allow-other-keys) (declare (values choices))) Creates and returns choices con tact. The resource sp eci�cation list of the choices class de�nes resource for eac of the initargs ab e. The default-selection initarg is the con tact name sym ol for the hoice item that is the initial default selection. 74 CHAPTER 5. CHOICE hoice-default Metho d, hoices (defmethod choice-default ((choices choices)) (declare (values (or null contact)))) (defmethod (setf choice-default) (default (choices choices)) (declare (type (or null contact) default)) (declare (values (or null contact)))) Returns or hanges the default selection. hoice-fon Metho d, hoices (defmethod choice-font ((choices choices)) (declare (values (or null font)))) (defmethod (setf choice-font) (font (choices choices)) (declare (type (or null fontable) font)) (declare (values (or null font)))) Returns or hanges the fon sp eci�cation for all hoice item text lab els. ogether with the choice-item-label this determines the font ob ject used to displa lab el haracters. If nil then hoice items are allo ed to use di�eren fon ts. hoice-p olicy Metho d, hoices (defmethod choice-policy ((choices choices)) (declare (values (member :always-one :one-or-none)))) (defmethod (setf choice-policy) (policy (choices choices)) (declare (type (member :always-one :one-or-none) policy)) (declare (values (member :always-one :one-or-none)))) 5.2. CHOICES 75 Returns or hanges the hoice olicy If :always-one then the curren selection can hanged only ho osing another item. If :one-or-none then the curren selection ma nil hoice-selection Metho d, hoices (defmethod choice-selection ((choices choices)) (declare (values (or null contact)))) (defmethod (setf choice-selection) (selection (choices choices)) (declare (type (or null contact) selection)) (declare (values (or null contact)))) Returns or hanges the curren tly-selected hoice item. In order to oid surprising the user, an application program should hange the selection only in resp onse to some user action. 76 CHAPTER 5. CHOICE 5.3 Multiple Choices multiple-choices con tact is comp osite that allo ws user to ho ose an subset of its hil- dren. The mem ers of multiple-choices hildren list are referred to as hoice items multiple-choices comp osite uses the geometry managemen of table to arrange its items in ro ws and columns (see Section 6.3). The items of multiple-choices hosen user are referred to as the selection An application program can initialize oth the curren selection and the default selection. The follo wing functions ma used to sp ecify the la out of table mem ers. table-column-alignment table-column-width table-columns table-row-alignment table-row-height table-same-height-in-row table-same-width-in-column The follo wing functions ma used to set the margins surrounding the multiple-choices display-bottom-margin display-left-margin display-right-margin display-top-margin Note that this meaning of \selection" is completely di�eren from the concept of the selection mec hanism for in terclien comm unication discussed in Section 8.3. 5.3. MUL TIPLE CHOICES 77 The follo wing functions ma used to set the spacing et een multiple-choices ro ws and columns. display-horizontal-space display-vertical-space 5.3.1 unctional De�nition multiple-choices comp osite uses the geometry managemen of table to arrange its items in ro ws and columns. All accessors, initargs, and constrain resources de�ned in Section 6.3 are applicable to multiple-choices comp osite. mak e-m ultiple-c hoices unction (defun make-multiple-choices (&rest initargs &key (border *default-contact-border*) (bottom-margin :default) (column-alignment :left) (column-width :maximum) (columns 0) default-selection (font *default-choice-font*) foreground (horizontal-space :default) (left-margin :default) (right-margin :default) (row-alignment :bottom) (row-height :maximum) (same-height-in-row :off) (same-width-in-column :off) separators (top-margin :default) (vertical-space :default) &allow-other-keys) (declare (values multiple-choices))) Creates and returns multiple-choices con tact. The resource sp eci�cation list of the multiple-choices class de�nes resource for eac of the initargs ab e. The default-selection initarg is list of con tact name sym ols for the hoice items that are the initial default selection. 78 CHAPTER 5. CHOICE hoice-default Metho d, ultiple-c hoices (defmethod choice-default ((multiple-choices multiple-choices)) (declare (values list))) (defmethod (setf choice-default) (default (multiple-choices multiple-choices)) (declare (type list default)) (declare (values list))) Returns or hanges the default selection. hoice-fon Metho d, ultiple-c hoices (defmethod choice-font ((multiple-choices multiple-choices)) (declare (values(or null font)))) (defmethod (setf choice-font) (font (multiple-choices multiple-choices)) (declare (type (or null fontable) font)) (declare (values (or null font)))) Returns or hanges the fon sp eci�cation for all hoice item text lab els. ogether with the choice-item-label this determines the font ob ject used to displa lab el haracters. If nil then hoice items are allo ed to use di�eren fon ts. hoice-selection Metho d, ultiple-c hoices (defmethod choice-selection ((multiple-choices multiple-choices)) (declare (values list))) (defmethod (setf choice-selection) (selection (multiple-choices multiple-choices)) (declare (type list selection)) (declare (values list))) 5.3. MUL TIPLE CHOICES 79 Returns or hanges the curren tly-selected hoice items. In order to oid surprising the user, an application program should hange the selection only in resp onse to some user action. Chapter Con tainers con tainer is comp osite con tact used to manage set of hild con tacts. Some con tainer classes are referred to as la outs la out is yp of con tainer whose purp ose is limited to pro viding sp eci�c st yle of geometry managemen t. Examples of CLIO la outs include form and table 6.1 orm form is la out con tact whic manages the geometry of set of hildren (or mem ers accord- ing to set of constrain ts. Geometrical constrain ts are de�ned constrain resources of individual mem ers and the links et een mem ers. Links are used to sp ecify the ideal/minim um/maxim um spacing et een mem ers or et een mem er and the form itself. Mem er constrain ts are used to de�ne the minim um/maxim um for eac mem er’s size. 6.1.1 orm La out olicy form is said to satisfy its la out constrain ts if the size of eac mem er and the length of eac link lies et een its requested minim um and maxim um. The basic form la out olicy is to satisfy its constrain ts and eep all mem ers completely visible within the curren size of the form. Therefore, hanging the size of form will usually result in hanges to the size or osition of its mem ers or to the length of the links that de�ne the spaces et een mem ers. Similarly an hanges to the mem er constrain ts or to the links of form ma cause the form to hange its la out to satisfy the new constrain ts. Note that mem ers ma clipp ed the edges of form if its constrain ts cannot satis�ed otherwise. When form is �rst created or when it is resized or when its set of mem ers and links is hanged, then the form ust ensure that its constrain ts remain satis�ed. In doing so, form �rst determines See for complete description of constrain resources. 80 6.1. ORM 81 its wn \ideal" size, de�ned the curren sizes of all mem ers and links. form will then negotiate with its geometry manager to hange to the \b est" appro ximation of the ideal size. If this est size di�ers from the curren size of the form then the resulting \stretc h" or \shrink" is distributed er all mem ers and links, in prop ortion to the \stretc habilit y" or \shrink abilit y" of eac individual mem er and link. The stretc habilit of mem er or link is the di�erence et een its curren size and its maxim um size. Similarly the shrink abilit of mem er or link is the di�erence et een its curren size and its minim um size. The maxim um size of mem er or the length of link ma :infinite indicating that the mem er or link can gro to an size. The form la out olicy treats :infinite alues sp ecially Within hain of link ed mem ers, an extra \stretc h" in the la out is distributed equally among the :infinite mem ers and links, lea ving other mem ers and links unc hanged. 6.1.2 unctional De�nition mak e-form unction (defun make-form (&rest initargs &key (border *default-contact-border*) foreground horizontal-links vertical-links &allow-other-keys) (declare (type list horizontal-links vertical-links)) (declare (values form))) Creates and returns form con tact. The resource sp eci�cation list of the form class de�nes resource for eac of the initargs ab e. The horizontal-links and vertical-links argumen ts initialize the links et een form mem ers (see Section 6.1.4). Eac argumen is list of the form link-init-list *) where eac link-init-list is list of eyw ord/v alue pairs. The eyw ords allo ed for horizontal-links and vertical-links are the same as those for make-horizontal-link and make-vertical-link resp ectiv ely Ho ev er, initial alues of :from and :to eyw ords ust sp eci�ed con tact name sym ols, rather than con tact instances. 6.1.3 Constrain Resources The follo wing functions ma used to return or hange the constrain resources of form mem ers. 82 CHAPTER 6. CONT AINERS form-max-heigh unction (defun form-max-height (member) (declare (type contact member)) (declare (values (or card16 (member :infinite))))) Returns or (with setf hanges the maxim um heigh allo ed for the mem er. form is allo ed to hange the heigh of the mem er to an alue et een its minim um/maxim um heigh in order to satisfy its la out constrain ts. The maxim um heigh of mem er ma initialized sp ecifying :max-height initarg to the constructor function whic creates the mem er. form-max-width unction (defun form-max-width (member) (declare (type contact member)) (declare (values (or card16 (member :infinite))))) Returns or (with setf hanges the maxim um width allo ed for the mem er. form is allo ed to hange the width of the mem er to an alue et een its minim um/maxim um width in order to satisfy its la out constrain ts. The maxim um width of mem er ma initialized sp ecifying :max-width initarg to the constructor function whic creates the mem er. form-min-heigh unction (defun form-min-height (member) (declare (type contact member)) (declare (values card16))) Returns or (with setf hanges the minim um heigh allo ed for the mem er. form is allo ed to hange the heigh of the mem er to an alue et een its minim um/maxim um heigh in order to satisfy its la out constrain ts. The minim um heigh of mem er ma initialized sp ecifying :min-height initarg to the constructor function whic creates the mem er. 6.1. ORM 83 form-min-width unction (defun form-min-width (member) (declare (type contact member)) (declare (values card16))) Returns or (with setf hanges the minim um width allo ed for the mem er. form is allo ed to hange the width of the mem er to an alue et een its minim um/maxim um width in order to satisfy its la out constrain ts. The minim um width of mem er ma initialized sp ecifying :min-width initarg to the constructor function whic creates the mem er. 6.1.4 Link unctions link represen ts the space et een mem ers of form la out. link has sp eci�c ori- en tation, either horizon tal or ertical. The length of link sp eci�es the distance in pixels from its from-mem er to its to-mem er ,. The length of link is also directional, where ositiv length is to the righ or do wn ard, dep ending on the orien tation of the link The space represen ted the length of link is alw ys measured et een sp eci�c attac oin ts on its to-mem er and from-mem er. An attac oin can either the cen ter of the mem er or one of its edges the left or righ edge for horizon tal links, the top or ottom edge for ertical links. Either the to-mem er or the from-mem er of link can the form itself; in this case, the other mem er ust mem er of the form In general, et een an mem ers, there can at most one horizon tal link and at most one ertical link. Ho ev er, there can ultiple links et een form and one of its mem ers. or giv en orien tation, mem er can ha distinct link to eac ossible attac oin on the form or example, single mem er could de�ne horizon tal links to oth the left and righ edges of its form The follo wing functions are used to create, destro lo ok up, and mo dify link ob jects. 84 CHAPTER 6. CONT AINERS mak e-horizon tal-link unction (defun make-horizontal-link (&key (attach-from :right) (attach-to :left) from length (maximum :infinite) (minimum 0) to) (declare (type contact from to) (type (member :left :center :right) attach-from attach-to) (type int16 length minimum) (type (or int16 (member :infinite)) maximum)) (declare (values link))) Creates and returns horizon tal link et een from and to The from and to con tacts ma either mem ers of the same form or mem er and its paren form The length is measured from from to to so ositiv length indicates that to is to the righ of from default, the length is equal to the minimum attach-from and attach-to indicate where the link attac hes to from and to resp ectiv ely mak e-v ertical-link unction (defun make-vertical-link (&key (attach-from :bottom) (attach-to :top) from length (maximum :infinite) (minimum 0) to) (declare (type contact from to) (type (member :top :center :bottom) attach-from attach-to) (type int16 length minimum) (type (or int16 (member :infinite)) maximum)) (declare (values link))) Creates and returns ertical link et een from and to The from and to con tacts ma either mem ers of the same form or mem er and its paren form The length is measured from from to to so ositiv length indicates that to is elo from default, the length is equal to the minimum attach-from and attach-to indicate where the link attac hes to from and to resp ectiv ely 6.1. ORM 85 destro Metho d, link (defmethod destroy ((link link))) Destro ys the link remo ving its la out constrain ts et een its from and to con tacts. �nd-link unction (defun find-link (contact-1 contact-2 orientation &optional form-attach-point) (declare (type contact contact-1 contact-2) (type (member :horizontal :vertical) orientation) (type (member :left :right :top :bottom :center) form-attach-point)) (declare (values (or link null)))) Returns the link of the giv en orientation et een contact-1 and contact-2 If either contact-1 or contact-2 is form then the form-attach-point argumen ma giv en to sp ecify the form link desired; the form-attach-point ma omitted if there is only one link of the giv en orientation et een the form and the mem er. link-attac h-from Metho d, link (defmethod link-attach-from ((link link)) (declare (values (member :left :right :top :bottom :center)))) (defmethod (setf link-attach-from) (attach-from (link link)) (declare (type (member :left :right :top :bottom :center) attach-from)) (declare (values (member :left :right :top :bottom :center)))) Returns and (with setf hanges the attac oin of the link on its from-mem er. or horizon tal link, the attac oin is one of :left :center or :right or ertical link, the attac oin is one of :top :center or :bottom 86 CHAPTER 6. CONT AINERS link-attac h-to Metho d, link (defmethod link-attach-to ((link link)) (declare (values (member :left :right :top :bottom :center)))) (defmethod (setf link-attach-to) (attach-to (link link)) (declare (type (member :left :right :top :bottom :center) attach-to)) (declare (values (member :left :right :top :bottom :center)))) Returns and (with setf hanges the attac oin of the link on its to-mem er. or horizon tal link, the attac oin is one of :left :center or :right or ertical link, the attac oin is one of :top :center or :bottom link-from Metho d, link (defmethod link-from ((link link)) (declare (values contact))) Returns the from-mem er of the link link-length Metho d, link (defmethod link-length ((link link)) (declare (values int16))) (defmethod (setf link-length) (length (link link)) (declare (type int16 length)) (declare (values int16))) Returns and (with setf hanges the curren length of the link 6.1. ORM 87 link-maxim um Metho d, link (defmethod link-maximum ((link link)) (declare (values (or int16 (member :infinite))))) (defmethod (setf link-maximum) (maximum (link link)) (declare (type (or int16 (member :infinite)) maximum)) (declare (values (or int16 (member :infinite))))) Returns and (with setf hanges the maxim um length of the link link-minim um Metho d, link (defmethod link-minimum ((link link)) (declare (values int16))) (defmethod (setf link-minimum) (minimum (link link)) (declare (type int16 minimum)) (declare (values int16))) Returns and (with setf hanges the minim um length of the link link-orien tation Metho d, link (defmethod link-orientation ((link link)) (declare (values (member :horizontal :vertical)))) Returns the orien tation of the link link-to Metho d, link (defmethod link-to ((link link)) (declare (values contact))) 88 CHAPTER 6. CONT AINERS Returns the to-mem er of the link link-up date Metho d, link (defun link-update ((link link) &key attach-from attach-to length minimum maximum) (declare (type (member :left :right :top :center :bottom) attach-from attach-to) (type int16 length minimum) (type (or int16 (member :infinite)) maximum))) Changes one or more link attributes sim ultaneously This metho causes form constrain ts to reev aluated only once and th us is more e�cien than hanging eac attribute individually 6.2. SCR OLL FRAME 89 6.2 Scroll rame scroll-frame is composite con tact whic con tains con tact called the con ten and whic allo ws user to view di�eren parts of the con ten manipulating horizon tal and/or ertical scrolling con trols. The scrolling con trols are implemen ted scroller con tacts and are created automatically The con ten is displa ed in an area of the scroll-frame represen ted con tact called the scroll area The scroll area is the paren con tact for the con ten t. An application programmer initializes scroll-frame de�ning its con ten as hild of the scroll area. scroll-frame can con tain at most one con tact as its con ten t. Scrolling is erformed callbac functions de�ned on the con ten t. An application programmer ma de�ne :horizontal-calibrate and :vertical-calibrate callbac ks, whic are called to initialize the scroll-frame. The con ten t’s :scroll-to callbac is called to redispla the con ten at new osition. The :horizontal-calibrate and :vertical-calibrate callbac ks allo the application programmer to de�ne the ranges and units for scroll osition alues. All scrolling is erformed in these con ten units scroll-frame uses defaults for the :horizontal-calibrate :vertical-calibrate and :scroll-to callbac functions, if they are not giv en the application programmer. scroll-frame also de�nes :horizontal-update and :vertical-update callbac functions on its con ten t. These functions ma called to inform the scroll-frame ab out hanges in con ten size, osition, etc. caused the application program. 6.2.1 unctional De�nition mak e-scroll-frame unction (defun make-scroll-frame (&rest initargs &key (border *default-contact-border*) content foreground (horizontal :on) (left 0) (top 0) (vertical :on) &allow-other-keys) (declare (values scroll-frame))) 90 CHAPTER 6. CONT AINERS Creates and returns scroll-frame con tact. The resource sp eci�cation list of the scroll-frame class de�nes resource for eac of the initargs ab e. The content initarg, if giv en, causes the con ten con tact to created automatically with sp eci�c constructor function and an optional list of initargs. The alue of the content argu- men is either constructor function or list of the form onstructor ontent-initar gs where onstructor is function that creates and returns the con ten and ontent-initar gs is list of eyw ord/v alue pairs used the onstructor scroll-frame-area Metho d, scroll-frame (defmethod scroll-frame-area ((scroll-frame scroll-frame)) (declare (values contact))) Returns the scroll area of the scroll-frame The con ten of the scroll-frame ma set creating con tact whose paren is the scroll area. scroll-frame-con ten Metho d, scroll-frame (defmethod scroll-frame-content ((scroll-frame scroll-frame)) (declare (values contact))) Returns the con ten of the scroll-frame The con ten of the scroll-frame is set creating con tact whose paren is the scroll area, or using the content initarg with make-scroll-frame scroll-frame-horizon tal Metho d, scroll-frame (defmethod scroll-frame-horizontal ((scroll-frame scroll-frame)) (declare (values (member :on :off)))) (defmethod (setf scroll-frame-horizontal) (switch (scroll-frame scroll-frame)) (declare (type (member :on :off) switch)) (declare (values (member :on :off)))) Enables or disables the user con trol for horizon tal scrolling. 6.2. SCR OLL FRAME 91 scroll-frame-v ertical Metho d, scroll-frame (defmethod scroll-frame-vertical ((scroll-frame scroll-frame)) (declare (values (member :on :off)))) (defmethod (setf scroll-frame-vertical) (switch (scroll-frame scroll-frame)) (declare (type (member :on :off) switch)) (declare (values (member :on :off)))) Enables or disables the user con trol for ertical scrolling. scroll-frame-p osition Metho d, scroll-frame (defmethod scroll-frame-position ((scroll-frame scroll-frame)) (declare (values left top))) Returns the curren horizon tal/v ertical osition of the con ten (in con ten units) whic ap- ears at the left/top edge of the scroll area. scroll-frame-rep osition Metho d, scroll-frame (defmethod scroll-frame-reposition ((scroll-frame scroll-frame) &key left top) (declare (type number left top)) (declare (values left top))) Changes the horizon tal/v ertical osition of the con ten (in con ten units) whic app ears at the left/top edge of the scroll area. The (p ossibly adjusted) �nal con ten osition (see :horizontal-adjust and :vertical-adjust callbac ks, Section 6.2.2) is returned. 6.2.2 Con ten Callbac ks scroll-frame do es not use an callbac ks of its wn. Instead, an application programmer con trols scrolling de�ning the follo wing callbac ks for the con ten t. 92 CHAPTER 6. CONT AINERS :horizon tal-adjust Callbac (defun horizontal-adjust-function (left) (declare (type number left)) (declare (values number))) Returns an adjusted new left osition. Called when the horizon tal osition of the con ten is hanged. The giv en left osition is guaran teed to alid alue. The default function for this callbac returns the giv en osition unc hanged. :horizon tal-calibrate Callbac (defun horizontal-calibrate-function () (declare (values minimum maximum pixels-per-unit))) Returns alues needed to initialize horizon tal scrolling for the scroll-frame. The curren minim um and maxim um for the horizon tal osition are returned in con ten units. The pixels- er-unit returned is used for purp oses. First, pixels-p er-unit is used to set the indicator size of the horizon tal scroller to sho the um er of units visible in the scroll area. Also, if the default :scroll-to callbac is used, pixels-p er-unit de�nes the size of the con ten units used for scrolling. The default function for this callbac returns the follo wing alues. minim um: maxim um: (max (- (contact-width content) (contact-width scroll-area))) pixels-p er-unit: :horizon tal-up date Callbac (defun horizontal-update-function (&key position minimum maximum pixels-per-unit) (declare (type number position minimum maximum pixels-per-unit))) This callbac is added to the con ten automatically the scroll-frame, not the appli- cation programmer. Ma called to inform the scroll-frame ab out hanges made the program in the con ten t’s horizon tal calibration data. See :horizontal-calibrate callbac k. 6.2. SCR OLL FRAME 93 :v ertical-adjust Callbac (defun vertical-adjust-function (top) (declare (type number top)) (declare (values number))) Returns an adjusted new top osition. Called when the ertical osition of the con ten is hanged. The giv en top osition is guaran teed to alid alue. The default function for this callbac returns the giv en osition unc hanged. :v ertical-calibrate Callbac (defun vertical-calibrate-function () (declare (values minimum maximum pixels-per-unit))) Returns alues needed to initialize ertical scrolling for the scroll-frame. The curren minim um and maxim um for the ertical osition are returned in con ten units. The pixels- er-unit returned is used for purp oses. First, pixels-p er-unit is used to set the indicator size of the ertical scroller to sho the um er of units visible in the scroll area. Also, if the default :scroll-to callbac is used, pixels-p er-unit de�nes the size of the con ten units used for scrolling. The default function for this callbac returns the follo wing alues. minim um: maxim um: (max (- (contact-height content) (contact-height scroll-area))) pixels-p er-unit: :v ertical-up date Callbac (defun vertical-update-function (&key position minimum maximum pixels-per-unit) (declare (type number position minimum maximum pixels-per-unit))) This callbac is added to the con ten automatically the scroll-frame, not the appli- cation programmer. Ma called to inform the scroll-frame ab out hanges made the program in the con ten t’s ertical calibration data. See :vertical-calibrate callbac k. 94 CHAPTER 6. CONT AINERS :scroll-to Callbac (defun scroll-to-function (left top) (declare (type number left top))) Redispla ys the con ten so that the giv en osition (in con ten units) app ears at the upp er-left of the scroll-frame. The default function for this callbac assumes that con ten units are pixels and scrolls the con ten mo ving it with resp ect to the scroll-frame paren t. 6.3. ABLE 95 6.3 able table is la out con tact whic arranges its hildren (or mem ers in to an arra of ro ws and columns. Ro w/column ositions are de�ned as constrain resources of individual mem ers (see for complete description of constrain resources). 6.3.1 able La out olicy The la out of table is go erned table constrain ts, spacing constrain ts, and mem er constrain ts. able constrain ts are attributes whic describ the ro ws and columns. The follo wing functions ma used to return or hange table constrain ts. table-column-alignment table-column-width table-columns table-row-alignment table-row-height table-same-height-in-row table-same-width-in-column Spacing con train ts con trol the amoun of space surrounding ro ws and columns. The follo wing functions ma used to return or hange spacing constrain ts for table display-bottom-margin display-left-margin display-right-margin display-top-margin display-horizontal-space display-vertical-space table-separator Mem er constrain ts ma used to sp ecify the ro w/column osition of an individual mem er. An application programmer ust ensure that mem er constrain ts do not con ict with table constrain ts. In case of suc con ict, table constrain ts will erride mem er constrain ts. or example, supp ose table constrain ts sp ecify that table has columns, but mem er constrain ts sp ecify that 96 CHAPTER 6. CONT AINERS mem er should app ear in the third column. In this case, the mem er column constrain will ignored and the mem er will placed in another column. The follo wing functions ma used to return or hange mem er constrain ts. table-column table-row 6.3.2 unctional De�nition mak e-table unction (defun make-table (&rest initargs &key (border *default-contact-border*) (bottom-margin :default) (column-alignment :left) (column-width :maximum) (columns :maximum) foreground (horizontal-space :default) (left-margin :default) (right-margin :default) (row-alignment :bottom) (row-height :maximum) (same-height-in-row :off) (same-width-in-column :off) separators (top-margin :default) (vertical-space :default) &allow-other-keys) (declare (values table))) Creates and returns table con tact. The resource sp eci�cation list of the table class de�nes resource for eac of the initargs ab e. The separators initarg is list of ro indexes indicating the ro ws of the table that are follo ed separators. See table-separator page 102. 6.3. ABLE 97 displa y-b ottom-margin Metho d, table (defmethod display-bottom-margin ((table table)) (declare (values (integer *)))) (defmethod (setf display-bottom-margin) (bottom-margin (table table)) (declare (type (or (integer *) :default) bottom-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the ottom margin. The heigh of the con tact min us the ottom margin size de�nes the ottom edge of the clipping rectangle used when displa ying the source. Setting the ottom margin to :default causes the alue of *default-display-bottom-margin* (con erted from oin ts to the um er of pixels appro- priate for the con tact screen) to used. displa y-horizon tal-space Metho d, table (defmethod display-horizontal-space ((table table)) (declare (values integer))) (defmethod (setf display-horizontal-space) (horizontal-space (table table)) (declare (type (or integer :default) horizontal-space)) (declare (values integer))) Returns or hanges the pixel size of the space et een columns in the table Setting the horizon tal space to :default causes the alue of *default-display-horizontal-space* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-left-margin Metho d, table (defmethod display-left-margin ((table table)) (declare (values (integer *)))) 98 CHAPTER 6. CONT AINERS (defmethod (setf display-left-margin) (left-margin (table table)) (declare (type (or (integer *) :default) left-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the left margin. The left margin size de�nes the left edge of the clipping rectangle used when displa ying the source. Setting the left margin to :default causes the alue of *default-display-left-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-righ t-margin Metho d, table (defmethod display-right-margin ((table table)) (declare (values (integer *)))) (defmethod (setf display-right-margin) (right-margin (table table)) (declare (type (or (integer *) :default) right-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the righ margin. The width of the con tact min us the righ margin size de�nes the righ edge of the clipping rectangle used when displa ying the source. Setting the righ margin to :default causes the alue of *default-display-right-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. displa y-top-margin Metho d, table (defmethod display-top-margin ((table table)) (declare (values (integer *)))) (defmethod (setf display-top-margin) (top-margin (table table)) (declare (type (or (integer *) :default) top-margin)) (declare (values (integer *)))) Returns or hanges the pixel size of the top margin. The top margin size de�nes the top edge of the clipping rectangle used when displa ying the source. Setting the top margin to :default causes the alue of *default-display-top-margin* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. 6.3. ABLE 99 displa y-v ertical-space Metho d, table (defmethod display-vertical-space ((table table)) (declare (values integer))) (defmethod (setf display-vertical-space) (vertical-space (table table)) (declare (type (or integer :default) vertical-space)) (declare (values integer))) Returns or hanges the pixel size of the space et een ro ws in the table Setting the ertical space to :default causes the alue of *default-display-vertical-space* (con erted from oin ts to the um er of pixels appropriate for the con tact screen) to used. table-column-alignmen Metho d, table (defmethod table-column-alignment ((table table)) (declare (values(member :left :center :right)))) (defmethod (setf table-column-alignment) (alignment (table table)) (declare (type (member :left :center :right) alignment)) (declare (values (member :left :center :right)))) Returns and hanges the horizon tal alignmen of mem ers in eac column. table-column-width Metho d, table (defmethod table-column-width ((table table)) (declare (values (or (member :maximum) (integer *) list)))) (defmethod (setf table-column-width) (width (table table)) (declare (type (or (member :maximum) (integer *) list) width)) (declare (values (or (member :maximum) (integer *) list)))) 100 CHAPTER 6. CONT AINERS Returns and hanges the width of columns in the table An in teger column width giv es the pixel width used for eac column. :maximum column width means that eac column will as wide as its widest mem er, and th us ma di�er in width. Column widths ma also sp eci�ed list of the form olumn-width* where the -th elemen of the list is the olumn-width for the -th column. olumn-width elemen ma either an in teger pixel column width or nil (meaning :maximum column width). table-columns Metho d, table (defmethod table-columns ((table table)) (declare (values(or (integer *) (member :none :maximum))))) (defmethod (setf table-columns) (columns (table table)) (declare (type (or (integer *) (member :none :maximum)) columns)) (declare (values (or (integer *) (member :none :maximum))))) Returns and hanges the um er of columns in the table :none alue means that ro ws are �lled without aligning mem ers in to columns. :maximum alue means that as man columns as ossible will formed. table-mem er Metho d, table (defmethod table-member ((table table) row column) (declare (type (integer *) row column)) (declare (values (or null contact)))) Returns the mem er, if an at the giv en ro w/column osition. 6.3. ABLE 101 table-ro w-alignmen Metho d, table (defmethod table-row-alignment ((table table)) (declare (values(member :top :center :bottom)))) (defmethod (setf table-row-alignment) (alignment (table table)) (declare (type (member :top :center :bottom) alignment)) (declare (values (member :top :center :bottom)))) Returns and hanges the ertical alignmen of mem ers in eac ro w. table-ro w-heigh Metho d, table (defmethod table-row-height ((table table)) (declare (values(or (member :maximum) (integer *) list)))) (defmethod (setf table-row-height) (height (table table)) (declare (type (or (member :maximum) (integer *) list) height)) (declare (values (or (member :maximum) (integer *) list)))) Returns and hanges the heigh of ro ws in the table An in teger ro heigh giv es the pixel heigh used for eac ro w. :maximum ro heigh means that eac ro will as high as its highest mem er, and th us ma di�er in heigh t. Ro heigh ts ma also sp eci�ed list of the form ow-height* where the -th elemen of the list is the ow-height for the -th ro w. ow-height elemen ma either an in teger pixel ro heigh or nil (meaning :maximum ro heigh t). table-same-heigh t-in-ro Metho d, table (defmethod table-same-height-in-row ((table table)) (declare (values(member :on :off)))) (defmethod (setf table-same-height-in-row) (switch (table table)) (declare (type (member :on :off) switch)) (declare (values (member :on :off)))) 102 CHAPTER 6. CONT AINERS Returns and hanges whether the mem ers in ro will set to ha the same heigh t. table-same-width-in-column Metho d, table (defmethod table-same-width-in-column ((table table)) (declare (values(member :on :off)))) (defmethod (setf table-same-width-in-column) (switch (table table)) (declare (type (member :on :off) switch)) (declare (values (member :on :off)))) Returns and hanges whether the mem ers in column will set to ha the same width. table-separator Metho d, table (defmethod table-separator ((table table) row) (declare (type (integer *) row)) (declare (values (member :on :off)))) (defmethod (setf table-separator) (switch (table table) row) (declare (type (member :on :off) switch) (type (integer *) row)) (declare (values (member :on :off)))) Returns and hanges the presence of separator after the giv en row of the table or example, (setf (table-separator table 0) :on) causes separator to app ear et een ro ws and of the table separator is some kind of visual separation et een adjacen table ro ws. or example, separator could represen ted thin line or extra space. Ho ev er, the exact visual form of separator is implemen tation-dep enden t. 6.3. ABLE 103 6.3.3 Constrain Resources The follo wing functions ma used to return or (with setf to hange the constrain resources of the mem ers of table con tact. table-column unction (defun table-column (member) (declare (type contact member)) (declare (values (or null (integer *))))) Returns or (with setf hanges the column osition of the table mem er. nil alue means that the table ma ho ose an con enien column. table-ro unction (defun table-row (member) (declare (type contact member)) (declare (values (or null (integer *))))) Returns or (with setf hanges the ro osition of the table mem er. nil alue means that the table ma ho ose an con enien ro w. Chapter Dialogs The term dialog refers generally to yp of comp osite whic presen ts sev eral application data items for in teraction and rep orts user’s resp onse. In some cases, user can resp ond mo difying the presen ted data. In CLIO, dialogs are shell sub classes that represen top-lev el con tacts. CLIO de�nes dialogs for the follo wing yp es of user in teractions. command Presen ts set of related alue con trols and set of command con trols whic op erate on the alues. This is the most general yp of dialog. confirm simple dialog whic presen ts message and allo ws user to en ter \y es or no" resp onse. menu Allo ws user to select from set of hoice items. property-sheet Presen ts set of related alues for editing and allo ws user to accept or cancel an hanges. 7.1 Accepting, Canceling, and Initializing Dialogs When user terminates in teraction with dialog, he is said to exit the dialog. In general, the application program determines the visual e�ect of exiting dialog. Applications often use dialogs as \p op-ups," in whic case exiting the dialog causes it to \p opp ed do wn" (i.e. its state ecomes :withdrawn ). dialog often con tains one or more con trols that allo user to indicate ositiv (or \accept") resp onse and negativ (or \cancel") resp onse. Most CLIO dialogs automatically create accept 104 7.1. CCEPTING, CANCELING, AND INITIALIZING DIALOGS 105 and cancel con trols that use the generic functions dialog-accept and dialog-cancel An accept resp onse causes the dialog-accept function to in ok ed and exits the dialog. cancel resp onse causes the dialog-cancel function to in ok ed and exits the dialog. In general, dialogs use the follo wing callbac ks for handling user resp onses and for initialization. :accept In ok ed the dialog-accept function when user accepts and exits the dialog. :cancel In ok ed the dialog-cancel function when user cancels and exits the dialog. :initialize In ok ed the shell-mapped function when the dialog ecomes :mapped (see ], shell con tacts). :verify In ok ed when user accepts the dialog. This callbac is used only when the dialog presen ts data whic the user ma hange. This callbac can used to enforce alidit constrain ts on user hanges. By default, this callbac is unde�ned. or dialogs that con tain alues to hanged, an application programmer ma also de�ne the follo wing callbac ks for eac alue. These optional callbac ks ma used to con trol the e�ect of user hanges on individual alues and are in ok ed only if the corresp onding callbac is not de�ned for the dialog itself. :accept In ok ed the dialog-accept function if no :accept callbac is de�ned for the dialog. :cancel In ok ed the dialog-cancel function if no :cancel callbac is de�ned for the dialog. :initialize In ok ed the shell-mapped function if no :initialize callbac is de�ned for the dialog. Note that the application programmer has sev eral options for con trolling dialog: Implemen accept seman tics via callbac ks for individual mem ers or via callbac ks for the dialog or oth (or neither). Implemen cancel reco ery seman tics for edited alues via \c hange-immediately-then-undo- later" or via \p ostp one-c hanges-un til-accept." Implemen the (re)initialization of alue via its :initialize callbac or via its :cancel callbac or not at all. 106 CHAPTER 7. DIALOGS 7.2 Presen ting Dialogs An application program should call the present-dialog function to presen command dialog at sp eci�c lo cation, in resp onse to user or program ev en t. The present-dialog for eac dialog class encapsulates all implemen tation-dep enden rules for ositioning the dialog and initializing its in teraction. 7.3 Command command is transient-shell whic presen ts set of related alues to view ed or hanged the user. Also presen ted are set of con trols whic represen commands that op erate on the alues. In general, the application programmer is resp onsible for programming command con trols to exit the dialog appropriately or con enience, optional default accept and cancel con trols can created automatically although their exact app earance and eha vior are implemen tation-dep enden t. The application programmer ma also also iden tify default con trol command ma highligh the default con trol or otherwise exp edite its selection the user, although the exact treatmen of the default con trol is implemen tation-dep enden t. command con tains hildren represen ting di�eren regions. alues to view ed or mo di�ed app ear in the region called the command area The command area is la out con tact, suc as form whic con trols the la out of alues. Command con trols app ear in the region called the con trol area The con trol area is also la out, suc as table Command con trols are presen ted hildren of the con trol area. ypically command con trols are action-button ob jects. command uses the :initialize callbac for initialization. If the default accept con trol is sp eci�ed, then the :accept and :verify callbac ks are used. If the default cancel con trol is sp eci�ed, then the :cancel callbac is used. See Section 7.1. 7.3.1 unctional De�nition The command class is sub class of the transient-shell class. All transient-shell accessors and initargs ma used to op erate on command See ], shell con tacts. 7.3. COMMAND 107 mak e-command unction (defun make-command (&rest initargs &key (border *default-contact-border*) (command-area ’make-table) (control-area ’make-table) (default-accept :on) (default-cancel :on) default-control foreground &allow-other-keys) (declare (type (or function list) command-area control-area)) (declare (values command))) Creates and returns command con tact. The resource sp eci�cation list of the command class de�nes resource for eac of the initargs ab e. The command-area and control-area argumen ts sp ecify the constructor function and (op- tionally) initial attributes for the command area and the con trol area, resp ectiv ely Eac of these argumen ts ma either function or list of the form onstructor initar gs where initar gs is list of eyw ord/v alue pairs allo ed the onstructor function. command-area Metho d, command (defmethod command-area ((command command)) (declare (values composite))) Returns the command area comp osite. alues to presen ted or edited are represen ted hildren of the command area. command-con trol-area Metho d, command (defmethod command-control-area ((command command)) (declare (values composite))) Returns the con trol area comp osite. Command con trols are represen ted hildren of the con trol area. 108 CHAPTER 7. DIALOGS command-default-accept Metho d, command (defmethod command-default-accept ((command command)) (declare (values (or (member :on :off) string)))) (defmethod (setf command-default-accept) (switch (command command)) (declare (type (or (member :on :off) stringable) switch)) (declare (values (or (member :on :off) string)))) Returns (and with setf hanges whether the default accept con trol is used. If :on then the default accept con trol is used with an implemen tation-dep enden lab el. If string, then the default accept con trol is used and lab elled with the giv en string. If :off then the default accept con trol is not used. command-default-cancel Metho d, command (defmethod command-default-cancel ((command command)) (declare (values (or (member :on :off) string)))) (defmethod (setf command-default-cancel) (switch (command command)) (declare (type (or (member :on :off) stringable) switch)) (declare (values (or (member :on :off) string)))) Returns and (with setf hanges whether the default cancel con trol is used. If :on then the default cancel con trol is used with an implemen tation-dep enden lab el. If string, then the default cancel con trol is used and lab elled with the giv en string. If :off then the default cancel con trol is not used. dialog-accept Metho d, command (defmethod dialog-accept ((command command))) Called when the user accepts and exits the command using the default accept con trol. The primary metho in ok es the :accept callbac for the command if de�ned; otherwise, the :accept callbac is in ok ed for eac mem er of the command area. 7.3. COMMAND 109 dialog-cancel Metho d, command (defmethod dialog-cancel ((command command))) Called when the user cancels and exits the command using the default cancel con trol. The primary metho in ok es the :cancel callbac for the command if de�ned; otherwise, the :cancel callbac is in ok ed for eac mem er of the command area. dialog-default-con trol Metho d, command (defmethod dialog-default-control ((command command)) (declare (values symbol))) (defmethod (setf dialog-default-control) (control (command command)) (declare (type symbol control)) (declare (values symbol))) Returns and (with setf hanges the name of the default con trol. By default, the name of the default con trol is either :accept (if default accept con trol exists) or the name of the �rst mem er of the con trol area. presen t-dialog Metho d, command (defmethod present-dialog ((command command) &key button state) (declare (type (or int16 null) x) (type (or int16 null) y) (type (or button-name null) button) (type (or mask16 null) state))) 110 CHAPTER 7. DIALOGS Presen ts the command at the osition giv en and The alues of and are treated as hin ts, and the exact osition where the command will app ear is implemen tation-dep enden t. By default, and are determined the curren oin ter osition. If the command is presen ted in resp onse to oin ter button ev en t, then button should sp ecify the button pressed or released. alid button names are :button-1 :button-2 :button-3 :button-4 and :button-5 If giv en, state sp eci�es the curren state of the oin ter buttons and mo di�er eys. shell-mapp ed Metho d, command (defmethod shell-mapped ((command command))) Called efore command ecomes :mapped (See ], shell con tacts). The primary metho in ok es the :initialize callbac for the command if de�ned; otherwise, the :initialize callbac is in ok ed for eac mem er of the command area. 7.3.2 Callbac ks An application programmer ma de�ne the follo wing callbac ks for command :accept Callbac k, command (defun accept-function () In ok ed when user accepts and exits the command using the default accept con trol. This function should implemen the application resp onse to an user hanges to the command This callbac is used if the default accept con trol is sp eci�ed. Ho ev er, if no default accept con trol is sp eci�ed, then use of the :accept callbac is implemen tation-dep enden t. :cancel Callbac k, command (defun cancel-function () In ok ed when user cancels and exits the command using the default cancel con trol. This function should implemen the application resp onse to cancelling an user hanges to the command This callbac is used if the default cancel con trol is sp eci�ed. Ho ev er, if no default cancel con trol is sp eci�ed, then use of the :cancel callbac is implemen tation-dep enden t. 7.3. COMMAND 111 :initialize Callbac k, command (defun initialize-function () In ok ed when the command ecomes :mapped This function should implemen an initializa- tion needed for the command efore it ecomes :mapped :v erify Callbac k, command (defun verify-function (command) (declare (type command command)) (declare (values boolean string (or null contact)))) If de�ned, this callbac is in ok ed when user accepts the command This callbac can used to enforce alidit constrain ts on user hanges. If all user hanges are alid, then the �rst return alue is true and the command is accepted and exited. Otherwise, the �rst return alue is nil and the command is not exited. If the �rst return alue is nil then other alues are returned. The second return alue is an error message string to displa ed the command The third alue is the mem er con tact rep orting the error, or nil If no :verify callbac is de�ned, then the command is accepted and exited immediately This callbac is used if the default accept con trol is sp eci�ed. Ho ev er, if no default accept con trol is sp eci�ed, then use of the :verify callbac is implemen tation-dep enden t. 7.3.3 Mem er Callbac ks An application programmer ma de�ne the follo wing callbac ks for mem ers of the command area. These callbac ks ma or ma not used, dep ending on the functions for the command callbac ks describ ed in Section 7.3.2. See also the description for the dialog-accept and dialog-cancel metho ds. :accept Callbac (defun accept-function () In ok ed the dialog-accept function if no :accept callbac is de�ned for the command This function should implemen the application resp onse to an user hanges to the individual mem er. 112 CHAPTER 7. DIALOGS :cancel Callbac (defun cancel-function () In ok ed the dialog-cancel function if no :cancel callbac is de�ned for the command This function should implemen the application resp onse to cancelling an user hanges to the individual mem er. :initialize Callbac (defun initialize-function () In ok ed the shell-mapped function if no :initialize callbac is de�ned for the command This function should implemen an initialization needed for the individual mem er efore the command ecomes :mapped 7.4. CONFIRM 113 7.4 Con�rm confirm is an override-shell whic presen ts message and allo ws user to en ter \y es or no" resp onse. confirm con tains an accept con trol and, optionally cancel con trol. If only an accept con trol is sp eci�ed, then confirm accepts only single resp onse, indicating that user has seen the message. The accept and cancel con trols are created automatically and their exact app earance and eha vior are implemen tation-dep enden t. Ho ev er, the application programmer can sp ecify text lab els to displa ed the accept and cancel con trols. The application programmer ma also also iden tify default con trol confirm ma highligh the default con trol or otherwise exp edite its selection the user, although the exact treatmen of the default con trol is implemen tation-dep enden t. confirm uses the :initialize :accept and :cancel callbac ks. See Section 7.1. The confirm-p function is simpli�ed in terface for presen ting confirm dialog and returning the user resp onse as olean alue. 7.4.1 unctional De�nition The confirm class is sub class of the override-shell class. All transient-shell accessors and initargs ma used to op erate on confirm See ], shell con tacts. mak e-con�rm unction (defun make-confirm (&rest initargs &key accept-label (accept-only :off) (border *default-contact-border*) cancel-label (default-control :accept) foreground message near &allow-other-keys) (declare (values confirm))) Creates and returns confirm con tact. The resource sp eci�cation list of the confirm class de�nes resource for eac of the initargs ab e. 114 CHAPTER 7. DIALOGS con�rm-accept-lab el Metho d, con�rm (defmethod confirm-accept-label ((confirm confirm)) (declare (values string))) (defmethod (setf confirm-accept-label) (accept-label (confirm confirm)) (declare (type stringable accept-label)) (declare (values string))) Returns or hanges the lab el displa ed the accept con trol. The default accept lab el is implemen tation-dep enden t. con�rm-accept-only Metho d, con�rm (defmethod confirm-accept-only ((confirm confirm)) (declare (values (member :on :off)))) (defmethod (setf confirm-accept-only) (accept-only (confirm confirm)) (declare (type (member :on :off) accept-only)) (declare (values (member :on :off)))) Returns or hanges the presence of the cancel con trol. If :on then no cancel con trol is presen ted. con�rm-cancel-lab el Metho d, con�rm (defmethod confirm-cancel-label ((confirm confirm)) (declare (values string))) (defmethod (setf confirm-cancel-label) (cancel-label (confirm confirm)) (declare (type stringable cancel-label)) (declare (values string))) 7.4. CONFIRM 115 Returns or hanges the lab el displa ed the cancel con trol. The default cancel lab el is implemen tation-dep enden t. con�rm-message Metho d, con�rm (defmethod confirm-message ((confirm confirm)) (declare (values string))) (defmethod (setf confirm-message) (message (confirm confirm)) (declare (type string message)) (declare (values string))) Returns or hanges the message displa ed the confirm con�rm-near Metho d, con�rm (defmethod confirm-near ((confirm confirm)) (declare (values window))) (defmethod (setf confirm-near) (near (confirm confirm)) (declare (type window near)) (declare (values window))) Returns or hanges the osition where the confirm is displa ed. When it is :mapped the confirm app ears near the giv en window the exact meaning of \near" is implemen tation- dep enden t. In general, the \near windo w" should the one receiving the user input that caused the confirm to ecome :mapped ypically hanging the \near windo w" hanges the alues of and for the confirm By default, the \near windo w" of confirm is itself. This is sp ecial case indicating that the osition of the confirm is determined normally its and osition 116 CHAPTER 7. DIALOGS con�rm-p unction (defun confirm-p (&rest initargs &key near &allow-other-keys) (declare (type contact near)) (declare (values boolean))) Presen ts confirm and aits for user to exit the dialog. Returns true if the user accepts and nil if the user cancels. The attributes of the confirm are sp eci�ed the initargs whic can con tain an ini- targ allo ed make-confirm (except :callbacks ). The :callbacks initarg is not allo ed ecause :accept and :cancel callbac ks are de�ned confirm-p The near argumen is required. dialog-accept Metho d, con�rm (defmethod dialog-accept ((confirm confirm))) Called when the user accepts and exits the confirm The primary metho in ok es the :accept callbac for the confirm dialog-cancel Metho d, con�rm (defmethod dialog-cancel ((confirm confirm))) Called when the user cancels and exits the confirm The primary metho in ok es the :cancel callbac for the confirm dialog-default-con trol Metho d, con�rm (defmethod dialog-default-control ((confirm confirm)) (declare (values (member :accept :cancel)))) (defmethod (setf dialog-default-control) (control (confirm confirm)) (declare (type (member :accept :cancel) control)) (declare (values (member :accept :cancel)))) 7.4. CONFIRM 117 Returns and (with setf hanges the name of the default con trol. presen t-dialog Metho d, con�rm (defmethod present-dialog ((confirm confirm) &key button state) (declare (type (or int16 null) x) (type (or int16 null) y) (type (or button-name null) button) (type (or mask16 null) state))) Presen ts the confirm at the osition giv en and The alues of and are treated as hin ts, and the exact osition where the confirm will app ear is implemen tation-dep enden t. By default, and are determined the curren oin ter osition. If the confirm is presen ted in resp onse to oin ter button ev en t, then button should sp ecify the button pressed or released. alid button names are :button-1 :button-2 :button-3 :button-4 and :button-5 If giv en, state sp eci�es the curren state of the oin ter buttons and mo di�er eys. shell-mapp ed Metho d, con�rm (defmethod shell-mapped ((confirm confirm))) Called efore confirm ecomes :mapped (See ], shell con tacts). The primary metho in ok es the :initialize callbac for the confirm 7.4.2 Callbac ks An application programmer ma de�ne the follo wing callbac ks for confirm :accept Callbac k, con�rm (defun accept-function () 118 CHAPTER 7. DIALOGS In ok ed when user accepts and exits the confirm This function should implemen the application e�ect of user’s accept resp onse. :cancel Callbac k, con�rm (defun cancel-function () In ok ed when user cancels and exits the confirm This function should implemen the application e�ect of user’s cancel resp onse. :initialize Callbac k, con�rm (defun initialize-function () In ok ed when the confirm ecomes :mapped This function should implemen an initializa- tion needed for the confirm efore it ecomes :mapped 7.5. MENU 119 7.5 Men menu is an override-shell whic presen ts hoice con tact and allo ws user to select from set of hoice items. Men items are added as hoice items of this hoice con tact, whic is created automatically An application programmer can de�ne the class and initial attributes for this hoice con tact when the menu is created. See Chapter for description of hoice con tact classes. menu has title de�ned text string. The hoice item con trols that app ear in men us are called men items Men items ma exhibit distinctiv app earance and op eration whic re ect their sp ecial role as parts of men us. CLIO de�nes classes of men items action-item and menu-item menu uses the :initialize callbac for initialization. 7.5.1 unctional De�nition The menu class is sub class of the override-shell class. All override-shell accessors and initargs ma used to op erate on menu See ], shell con tacts. mak e-men unction (defun make-menu (&rest initargs &key (border *default-contact-border*) (choice ’make-choices) foreground (title "") &allow-other-keys) (declare (type (or function list) choice)) (declare (values menu))) Creates and returns menu con tact. The resource sp eci�cation list of the menu class de�nes resource for eac of the initargs ab e. The choice argumen sp eci�es the constructor and (optionally) initial attributes for the hoice con tact of the new menu This argumen ma either constructor function or list of the form onstructor initar gs where initar gs is list of eyw ord/v alue pairs allo ed the onstructor function. 120 CHAPTER 7. DIALOGS men u-c hoice Metho d, men (defmethod menu-choice ((menu menu)) (declare (values choice-contact))) Returns the hoice con tact for the menu This hoice con tact is created automatically and its class can set only make-menu Men items are de�ned creating hoice items for this hoice con tact. men u-title Metho d, men (defmethod menu-title ((menu menu)) (declare (values title-contact))) (defmethod (setf menu-title) (title (menu menu)) (declare (type stringable title)) (declare (values string))) Returns or (with setf hanges the title string of the menu presen t-dialog Metho d, men (defmethod present-dialog ((menu menu) &key button state) (declare (type (or int16 null) x) (type (or int16 null) y) (type (or button-name null) button) (type (or mask16 null) state))) 7.5. MENU 121 Presen ts the menu at the osition giv en and The alues of and are treated as hin ts, and the exact osition where the menu will app ear is implemen tation-dep enden t. By default, and are determined the curren oin ter osition. If the menu is presen ted in resp onse to oin ter button ev en t, then button should sp ecify the button pressed or released. alid button names are :button-1 :button-2 :button-3 :button-4 and :button-5 If giv en, state sp eci�es the curren state of the oin ter buttons and mo di�er eys. shell-mapp ed Metho d, men (defmethod shell-mapped ((menu menu))) Called efore menu ecomes :mapped (See ], shell con tacts). The primary metho in ok es the :initialize callbac for the menu if de�ned; otherwise, the :initialize callbac is in ok ed for eac men item. 7.5.2 Callbac ks An application programmer ma de�ne the follo wing callbac for menu :initialize Callbac (defun initialize-function () In ok ed when the menu ecomes :mapped This function should implemen an initialization needed for the menu efore it ecomes :mapped 7.5.3 Item Callbac ks An application programmer ma de�ne the follo wing callbac for eac item in menu :initialize Callbac (defun initialize-function () In ok ed the shell-mapped function if no :initialize callbac is de�ned for the menu This function should implemen an initialization needed for the individual item efore the menu ecomes :mapped 122 CHAPTER 7. DIALOGS 7.6 Prop ert Sheet property-sheet is transient-shell whic presen ts set of related alues that can hanged user. ypically property-sheet allo ws user to mo dify the prop erties, or attributes, of sp eci�c application ob ject. property-sheet con tains con trols whic allo user either to accept or to cancel an hanges to the alues. Accept and cancel con trols are created automatically and their exact app earance and eha vior are implemen tation-dep enden t. The application programmer ma also also iden tify default con trol property-sheet ma highligh the default con trol or otherwise exp edite its selection the user, although the exact treatmen of the default con trol is implemen tation-dep enden t. The con ten of property-sheet is called the prop ert area The prop ert area is la out con- tact, suc as form Prop ert alues are presen ted con tacts whic are hildren (or mem ers of the prop ert area. property-sheet uses the :initialize :accept :cancel and :verify callbac ks. See Sec- tion 7.1. 7.6.1 unctional De�nition The property-sheet class is sub class of the transient-shell class. All transient-shell accessors and initargs ma used to op erate on property-sheet See ], shell con tacts. mak e-prop ert y-sheet unction (defun make-property-sheet (&rest initargs &key (border *default-contact-border*) (default-control :accept) foreground (property-area ’make-table) &allow-other-keys) (declare (type (or symbol list) property-area)) (declare (values property-sheet))) Creates and returns property-sheet con tact. The resource sp eci�cation list of the property-sheet class de�nes resource for eac of the initargs ab e. The property-area argumen sp eci�es the constructor and (optionally) initial attributes for the prop ert area. This argumen ma either constructor function or list of the form onstructor initar gs where initar gs is list of eyw ord/v alue pairs allo ed the onstructor function. 7.6. PR OPER TY SHEET 123 dialog-accept Metho d, prop ert y-sheet (defmethod dialog-accept ((property-sheet property-sheet))) Called when the user accepts and exits the property-sheet The primary metho in ok es the :accept callbac for the property-sheet if de�ned; otherwise, the :accept callbac is in ok ed for eac mem er of the prop ert area. dialog-cancel Metho d, prop ert y-sheet (defmethod dialog-cancel ((property-sheet property-sheet))) Called when the user cancels and exits the property-sheet The primary metho in ok es the :cancel callbac for the property-sheet if de�ned; otherwise, the :cancel callbac is in ok ed for eac mem er of the prop ert area. dialog-default-con trol Metho d, prop ert y-sheet (defmethod dialog-default-control ((property-sheet property-sheet)) (declare (values (member :accept :cancel)))) (defmethod (setf dialog-default-control) (control (property-sheet property-sheet)) (declare (type (member :accept :cancel) control)) (declare (values (member :accept :cancel)))) Returns and (with setf hanges the name of the default con trol. By default, the name of the default con trol is either :accept (if default accept con trol exists) or the name of the �rst mem er of the con trol area. 124 CHAPTER 7. DIALOGS presen t-dialog Metho d, prop ert y-sheet (defmethod present-dialog ((property-sheet property-sheet) &key button state) (declare (type (or int16 null) x) (type (or int16 null) y) (type (or button-name null) button) (type (or mask16 null) state))) Presen ts the property-sheet at the osition giv en and The alues of and are treated as hin ts, and the exact osition where the property-sheet will app ear is implemen tation-dep enden t. By default, and are determined the curren oin ter osi- tion. If the property-sheet is presen ted in resp onse to oin ter button ev en t, then button should sp ecify the button pressed or released. alid button names are :button-1 :button-2 :button-3 :button-4 and :button-5 If giv en, state sp eci�es the curren state of the oin ter buttons and mo di�er eys. shell-mapp ed Metho d, prop ert y-sheet (defmethod shell-mapped ((property-sheet property-sheet))) Called efore property-sheet ecomes :mapped (See ], shell con tacts). The primary metho in ok es the :initialize callbac for the property-sheet if de�ned; otherwise, the :initialize callbac is in ok ed for eac mem er of the prop ert area. prop ert y-sheet-area Metho d, prop ert y-sheet (defmethod property-sheet-area ((property-sheet property-sheet)) (declare (values contact))) Returns the prop ert area con tact. 7.6. PR OPER TY SHEET 125 7.6.2 Callbac ks An application programmer ma de�ne the follo wing callbac ks for property-sheet :accept Callbac k, prop ert y-sheet (defun accept-function () In ok ed when user accepts and exits the property-sheet This function should implemen the application resp onse to an user hanges to the property-sheet :cancel Callbac k, prop ert y-sheet (defun cancel-function () In ok ed when user cancels and exits the property-sheet This function should implemen the application resp onse to cancelling an user hanges to the property-sheet :initialize Callbac k, prop ert y-sheet (defun initialize-function () In ok ed when the property-sheet ecomes :mapped This function should implemen an initialization needed for the property-sheet efore it ecomes :mapped :v erify Callbac k, prop ert y-sheet (defun verify-function (property-sheet) (declare (type property-sheet property-sheet)) (declare (values boolean string (or null contact)))) If de�ned, this callbac is in ok ed when user accepts the property-sheet This callbac can used to enforce alidit constrain ts on user hanges. If all user hanges are alid, then the �rst return alue is true and the property-sheet is accepted and exited. Otherwise, the �rst return alue is nil and the property-sheet is not exited. If the �rst return alue is nil then other alues are returned. The second return alue is an error message string to displa ed the property-sheet The third alue is the mem er con tact rep orting the error, or nil If no :verify callbac is de�ned, then the property-sheet is accepted and exited immedi- ately 126 CHAPTER 7. DIALOGS 7.6.3 Mem er Callbac ks An application programmer ma de�ne the follo wing callbac ks for mem ers of the prop ert area. These callbac ks ma or ma not used, dep ending on the functions for the property-sheet callbac ks describ ed in Section 7.6.2. :accept Callbac (defun accept-function () In ok ed the dialog-accept function if no :accept callbac is de�ned for the property-sheet This function should implemen the application resp onse to an user hanges to the individual mem er. :cancel Callbac (defun cancel-function () In ok ed the dialog-cancel function if no :cancel callbac is de�ned for the property-sheet

This function should implemen the application resp onse to cancelling an user hanges to the individual mem er. :initialize Callbac (defun initialize-function () In ok ed the shell-mapped function if no :initialize callbac is de�ned for the property-sheet This function should implemen an initialization needed for the individual mem er efore the property-sheet ecomes :mapped Chapter General eatures 8.1 Utilities This section describ es arious utilit functions de�ned CLIO. oin t-pixels unction (defun point-pixels (screen &optional (number 1) (dimension :vertical)) (declare (type screen screen) (type number number) (type (member :horizontal :vertical) dimension)) (declare (values (integer *)))) Returns the um er of pixels represen ted the giv en number of oin ts, in either the :vertical or :horizontal dimension of the screen 127 128 CHAPTER 8. GENERAL FEA TURES pixel-p oin ts unction (defun pixel-points (screen &optional (number 1) (dimension :vertical)) (declare (type screen screen) (type number number) (type (member :horizontal :vertical) dimension)) (declare (values number))) Returns the um er of oin ts represen ted the giv en number of pixels, in either the :vertical or :horizontal dimension of the screen inc h-pixels unction (defun inch-pixels (screen &optional (number 1) (dimension :vertical)) (declare (type screen screen) (type number number) (type (member :horizontal :vertical) dimension)) (declare (values (integer *)))) Returns the um er of pixels represen ted the giv en number of inc hes, in either the :vertical or :horizontal dimension of the screen pixel-inc hes unction (defun pixel-inches (screen &optional (number 1) (dimension :vertical)) (declare (type screen screen) (type number number) (type (member :horizontal :vertical) dimension)) (declare (values number))) Returns the um er of inc hes represen ted the giv en number of pixels, in either the :vertical or :horizontal dimension of the screen 8.2. GLOBAL ARIABLES AND TYPE SPECIFIERS 129 millimeter-pixels unction (defun millimeter-pixels (screen &optional (number 1) (dimension :vertical)) (declare (type screen screen) (type number number) (type (member :horizontal :vertical) dimension)) (declare (values (integer *)))) Returns the um er of pixels represen ted the giv en number of millimeters, in either the :vertical or :horizontal dimension of the screen pixel-millimeters unction (defun pixel-millimeters (screen &optional (number 1) (dimension :vertical)) (declare (type screen screen) (type number number) (type (member :horizontal :vertical) dimension)) (declare (values number))) Returns the um er of millimeters represen ted the giv en number of pixels, in either the :vertical or :horizontal dimension of the screen 8.2 Global ariables and yp Sp eci�ers gra vit yp (deftype gravity () ’(member :north-west :north :north-east :west :center :east :south-west :south :south-east)) Describ es an alignmen osition used to displa con tact con ten ts. 130 CHAPTER 8. GENERAL FEA TURES *default-c hoice-fon t* ariable (defparameter *default-choice-font* "*-*-*-*-r-*--12-*-*-*-p-*-iso8859-1") The default fon used for text lab els in hoice items. *default-con tact-b order* ariable (defparameter *default-contact-border* :black) The default order color for CLIO con tacts. *default-con tact-foreground* ariable (defparameter *default-contact-foreground* :black) The default initial foreground color for CLIO con tacts. *default-displa y-b ottom-margin* ariable (defparameter *default-display-bottom-margin* 0) The default ottom margin for CLIO con tacts, giv en in oin ts. This alue ust con erted in to pixel units appropriate for the giv en displa *default-displa y-left-margin* ariable (defparameter *default-display-left-margin* 0) The default left margin for CLIO con tacts, giv en in oin ts. This alue ust con erted in to pixel units appropriate for the giv en displa *default-displa y-righ t-margin* ariable (defparameter *default-display-right-margin* 0) 8.3. SELECTIONS OR INTER CLIENT COMMUNICA TION 131 The default righ margin for CLIO con tacts, giv en in oin ts. This alue ust con erted in to pixel units appropriate for the giv en displa *default-displa y-top-margin* ariable (defparameter *default-display-top-margin* 0) The default top margin for CLIO con tacts, giv en in oin ts. This alue ust con erted in to pixel units appropriate for the giv en displa *default-displa y-horizon tal-space* ariable (defparameter *default-display-horizontal-space* 0) The default horizon tal spacing for CLIO la out con tacts, giv en in oin ts. This alue ust con erted in to pixel units appropriate for the giv en displa *default-displa y-v ertical-space* ariable (defparameter *default-display-vertical-space* 0) The default ertical spacing for CLIO la out con tacts, giv en in oin ts. This alue ust con erted in to pixel units appropriate for the giv en displa *default-displa y-text-fon t* ariable (defparameter *default-display-text-font* "*-*-*-*-r-*--12-*-*-*-p-*-iso8859-1") The default fon used CLIO con tacts. 8.3 Selections for In terclien Comm unication Certain CLIO con tacts for displa and editing supp ort the in terc hange of data among di�eren clien ts via selections The selection mec hanism is de�ned the Windo System Proto col[ ]. 132 CHAPTER 8. GENERAL FEA TURES The use of selections CLIO con tacts conforms to the con en tions describ ed the Windo System In ter-Clien Comm unications Con en tion Man ual (ICCCM)[ ]. In general, displa and editing con tacts supply user op erations whic set the alue of certain standard selections to con tact data. That is, user can mak displa y/editing con tact the wner of standard selection and can cause the con tact then to return selected con tact data in resp onse to SelectionRequest ev en ts. The sp eci�c user op erations whic con trol selections dep end on the con tact class. In order to conform to ICCCM, displa and editing con tacts supp ort the follo wing targets for all supp orted selections (see for complete description of these required targets). :multiple Return list con taining the selection alue in ultiple target formats. :targets Return list of supp orted target formats. :timestamp Return timestamp giving the time when selection wnership as acquired. Chapter Ac kno wledgemen ts Ma jor con tributions to the CLIO design came from the other mem ers of the team resp onsible for its initial implemen tation: Ja vier Arellano exas Instrumen ts William Cohagan William Cohagan Inc. aul uqua exas Instrumen ts Eric Mielk exas Instrumen ts Mark oung exas Instrumen ts In addition, wish to thank the follo wing individuals, who ere among our �rst users and who suggested man signi�can impro emen ts. atric Hogan exas Instrumen ts Aaron Larson Hon yw ell Systems Researc Cen ter Jill Nicola exas Instrumen ts 133 Bibliograph [1] Bobro w, Daniel G., et al. The Common Lisp Ob ject System Sp eci�cation (X3J13-88-002). American National Standards Institute, June, 1988. [2] Kim brough, Kerry and Oren, LaMott. Common Lisp User In terface En vironmen t, ersion 7.1 (No em er, 1989). [3] Rosen thal, Da vid S. H. X11 In ter-Clien Comm unication Con en tions Man ual, ersion (Jan- uary 1990). [4] Sc hei er, Rob ert W. The Windo System Proto col, ersion 11, Revision 3. [5] Sc hei er, Rob ert W., et al. CLX Common Lisp In terface, Release (Jan uary 1990). 134 Index action-button 2, 41 :press callbac 43 :release callbac 43 button-fon metho 42 button-lab el metho 42 button-lab el-alignmen metho 42 callbac ks 43 mak e-action-button function 41 resources 41 action-item 3, 44 :press callbac 46 :release callbac 46 as hoice item 45 button-fon metho 44 button-lab el metho 45 button-lab el-alignmen metho 45 callbac ks 46 mak e-action-item function 44 resources 44 button-dialog metho 48, 51 button-fon metho 42, 44, 48, 51, 63 button-lab el metho 42, 45, 48, 52, 64 button-lab el-alignmen metho 42, 45, 49, 52, 64 button-switc metho 64 buttons callbac hoice 3, 66, 119 items 3, 66 hoice item 72, 76, 130 :canceling-c hange callbac 70 :c hange-allo ed-p callbac 70 :c hanging callbac 70 :o� callbac 69 :on callbac 69 application callbac ks 69 hoice-item-fon metho 67 hoice-item-highligh t-default-p metho 67 hoice-item-highligh t-selected-p metho 68 hoice-item-lab el metho 68 hoice-item-lab el-alignmen metho 68 hoice-item-selected-p metho 69 con trol callbac ks 70 metho ds 66 proto col 3, 65, 66 hoice-default metho 74, 78 hoice-fon metho 74, 78 hoice-item-fon metho 67 hoice-item-highligh t-default-p metho 67 hoice-item-highligh t-selected-p metho 68 hoice-item-lab el metho 68 hoice-item-lab el-alignmen metho 68 hoice-item-selected-p metho 69 hoice-p olicy metho 74 hoice-selection metho 75, 78 hoices 3, 72 hoice-default metho 74 hoice-fon metho 74 hoice-p olicy metho 74 hoice-selection metho 75 items 72 mak e-c hoices function 73 resources 73 selection 72 classes action-button 41 action-item 44 hoices 72 command 106 con�rm 113 135 136 INDEX core 2, dialog-button 47 dialog-item 50 displa y-image 37 displa y-text displa y-text-�eld 13 edit-text 18 edit-text-�eld 28 form 80 men 119 ultiple-c hoices 76 prop ert y-sheet 122 scroll-frame 89 scroller 53 slider 58 table 95 toggle-button 63 CLOS CLUE 1, CLX command 3, 106 :accept callbac 110, 111 :cancel callbac 110, 112 :initialize callbac 111, 112 :v erify callbac 111 callbac ks 110, 111 command area 106, 107 command-area metho 107 command-con trol-area metho 107 command-default-accept metho 108 command-default-cancel metho 108 con trol area 106, 107 default con trol 106, 109 dialog-accept metho 108 dialog-cancel metho 109 dialog-default-con trol metho 109 mak e-command function 107 presen t-dialog metho 109 resources 107 shell-mapp ed metho 110 command-area metho 107 command-con trol-area metho 107 command-default-accept metho 108 command-default-cancel metho 108 con�rm 3, 113 :accept callbac 117 :cancel callbac 118 :initialize callbac 118 callbac ks 117 con�rm-accept-lab el metho 114 con�rm-accept-only metho 114 con�rm-cancel-lab el metho 114 con�rm-message metho 115 con�rm-near metho 115 default con trol 113, 117 dialog-accept metho 116 dialog-cancel metho 116 dialog-default-con trol metho 116 mak e-con�rm function 113 presen t-dialog metho 117 resources 113 shell-mapp ed metho 117 con�rm-accept-lab el metho 114 con�rm-accept-only metho 114 con�rm-cancel-lab el metho 114 con�rm-message metho 115 con�rm-near metho 115 con�rm-p function 113, 116 constructor functions action-button 41 action-item 44 hoices 73 command 107 con�rm 113 dialog-button 47 dialog-item 50 displa y-image 38 displa y-text displa y-text-�eld 13 edit-text 19 edit-text-�eld 28 form 81 men 119 ultiple-c hoices 77 prop ert y-sheet 122 scroll-frame 89 scroller 53 slider 58 table 96 toggle-button 63 con tact con tact-b order metho con tact-foreground metho con tainer 3, 80 con trols 2, 41 core INDEX 137 con tact-b order metho con tact-foreground metho destro metho 85 dialog 3, 47, 50, 104 accept con trol 105 callbac ks 105 cancel con trol 105 exiting 104 op-up 104 opping do wn 104 dialog-accept metho 105, 108, 116, 123 dialog-button 3, 47 button-dialog metho 48 button-fon metho 48 button-lab el metho 48 button-lab el-alignmen metho 49 mak e-dialog-button function 47 resources 47 dialog-cancel metho 105, 109, 116, 123 dialog-default-con trol metho 109, 116, 123 dialog-item 3, 50 button-dialog metho 51 button-fon metho 51 button-lab el metho 52 button-lab el-alignmen metho 52 mak e-dialog-item function 50 resources 51 displa y-b ottom-margin metho 7, 13, 20, 28, 38, 97 displa y-gra vit metho 9, 14, 21, 29, 38 displa y-horizon tal-space metho 97 displa y-image 2, 37 displa y-b ottom-margin metho 38 displa y-gra vit metho 38 displa y-image-source metho 40 displa y-left-margin metho 39 displa y-righ t-margin metho 39 displa y-top-margin metho 40 mak e-displa y-image function 38 resources 38 displa y-image-source metho 40 displa y-left-margin metho 9, 14, 21, 29, 39, 97 displa y-righ t-margin metho 9, 15, 21, 30, 39, 98 displa y-text 2, con erting selections cop ying text displa y-b ottom-margin metho displa y-gra vit metho displa y-left-margin metho displa y-righ t-margin metho displa y-text-alignmen metho displa y-text-cop metho displa y-text-fon metho 10 displa y-text-selection metho 10 displa y-text-source metho 11 displa y-top-margin metho 11 mak e-displa y-text function resources selecting text displa y-text-alignmen metho 8, 20 displa y-text-cop metho 8, 22, 30 displa y-text-�eld 2, 13 displa y-b ottom-margin metho 13 displa y-gra vit metho 14 displa y-left-margin metho 14 displa y-righ t-margin metho 15 displa y-text-fon metho 15 displa y-text-source metho 16 displa y-top-margin metho 16 mak e-displa y-text-�eld function 13 resources 13 displa y-text-fon metho 10, 15, 22, 30 displa y-text-selection metho 10, 22, 31 displa y-text-source metho 11, 16, 23, 31 displa y-top-margin metho 11, 16, 23, 31, 40, 98 displa y-v ertical-space metho 99 edit-text 2, 18 :complete callbac 25 :delete callbac 25 :insert callbac 26 :p oin callbac 26 :resume callbac 26 :susp end callbac 26 :v erify callbac 27 callbac ks 25 con erting selections 19 cop ying text 19, 22 138 INDEX cutting text 19, 24 displa y-b ottom-margin metho 20 displa y-gra vit metho 21 displa y-left-margin metho 21 displa y-righ t-margin metho 21 displa y-text-alignmen metho 20 displa y-text-cop metho 22 displa y-text-fon metho 22 displa y-text-selection metho 22 displa y-text-source metho 23 displa y-top-margin metho 23 edit-text-clear metho 24 edit-text-cut metho 24 edit-text-mark metho 24 edit-text-paste metho 24 edit-text-p oin metho 25 mak e-edit-text function 19 mark 18, 24 pasting text 19, 25 oin 18, 25, 26 resources 19 selecting text 18 edit-text-clear metho 24, 32 edit-text-cut metho 24, 32 edit-text-�eld 2, 28 :complete callbac 34 :delete callbac 34 :insert callbac 35 :p oin callbac 35 :resume callbac 35 :susp end callbac 35 :v erify callbac 36 callbac ks 34 cop ying text 30 cutting text 32 displa y-b ottom-margin metho 28 displa y-gra vit metho 29 displa y-left-margin metho 29 displa y-righ t-margin metho 30 displa y-text-cop metho 30 displa y-text-fon metho 30 displa y-text-selection metho 31 displa y-text-source metho 31 displa y-top-margin metho 31 edit-text-clear metho 32 edit-text-cut metho 32 edit-text-�eld-length metho 32 edit-text-mark metho 33 edit-text-paste metho 33 edit-text-p oin metho 33 mak e-edit-text-�eld function 28 mark 33 pasting text 33 oin 34, 35 resources 28 edit-text-�eld-length metho 32 edit-text-mark metho 24, 33 edit-text-paste metho 24, 33 edit-text-p oin metho 25, 33 ev en handling �nd-link function 85 form 3, 80 hanging constrain ts 81 constrain ts 80, 81 form-max-heigh function 82 form-max-width function 82 form-min-heigh function 82 form-min-width function 83 la out olicy 80 mak e-form function 81 mem ers 3, 80 resources 81 form-max-heigh function 82 form-max-width function 82 form-min-heigh function 82 form-min-width function 83 gra vit yp 9, 14, 21, 29, 39 inc h-pixels function 128 la outs 3, 80, 95, 106, 122 link 80, 83 attac oin ts 83 destro metho 85 from-mem er 83 INDEX 139 link-attac h-from metho 85 link-attac h-to metho 86 link-from metho 86 link-length metho 86 link-maxim um metho 87 link-minim um metho 87 link-orien tation metho 87 link-to metho 87 to-mem er 83 link-attac h-from metho 85 link-attac h-to metho 86 link-from metho 86 link-length metho 86 link-maxim um metho 87 link-minim um metho 87 link-orien tation metho 87 link-to metho 87 link-up date metho 88 lo ok-and-feel indep endence mak e-action-button function 41 mak e-action-item function 44 mak e-c hoices function 73 mak e-command function 107 mak e-con�rm function 113, 116 mak e-dialog-button function 47 mak e-dialog-item function 50 mak e-displa y-image function 38 mak e-displa y-text function mak e-displa y-text-�eld function 13 mak e-edit-text function 19 mak e-edit-text-�eld function 28 mak e-form function 81 mak e-horizon tal-link function 84 mak e-men function 119 mak e-m ultiple-c hoices function 77 mak e-prop ert y-sheet function 122 mak e-scroll-frame function 89 mak e-scroller function 53 mak e-slider function 58 mak e-table function 96 mak e-toggle-button function 63 mak e-v ertical-link function 84 men 3, 119 :initialize callbac 121 action item 44 callbac ks 121 item 3, 44, 50 mak e-men function 119 men u-c hoice metho 120 men u-title metho 120 presen t-dialog metho 120 resources 119 shell-mapp ed metho 121 men items 119 men u-c hoice metho 120 men u-title metho 120 millimeter-pixels function 129 ultiple-c hoices 3, 76 hoice-default metho 78 hoice-fon metho 78 hoice-selection metho 78 items 76 mak e-m ultiple-c hoices function 77 resources 77 selection 76 erride-shell 119 pixel-inc hes function 128 pixel-millimeters function 129 pixel-p oin ts function 128 oin t-pixels function 127 presen t-dialog metho 106, 109, 117, 120, 124 prop ert y-sheet 3, 122 :accept callbac 125, 126 :cancel callbac 125, 126 :initialize callbac 125, 126 :v erify callbac 125 callbac ks 125, 126 default con trol 122, 123 dialog-accept metho 123 dialog-cancel metho 123 dialog-default-con trol metho 123 mak e-prop ert y-sheet function 122 mem ers 122 presen t-dialog metho 124 prop ert area 122 prop ert y-sheet-area metho 124 140 INDEX resources 122 shell-mapp ed metho 124 prop ert y-sheet-area metho 124 resources scale 3, 53, 58 scale-incremen metho 53, 58 scale-indicator-size metho 54, 59 scale-maxim um metho 54, 59 scale-minim um metho 55, 60 scale-orien tation metho 55, 60 scale-up date metho 55, 60 scale-up date-dela metho 56, 61 scale-v alue metho 56, 61 scroll-frame 3, 54, 89 :horizon tal-adjust callbac 92 :horizon tal-calibrate callbac 92 :horizon tal-up date callbac 92 :scroll-to callbac 94 :v ertical-adjust callbac 93 :v ertical-calibrate callbac 93 :v ertical-up date callbac 93 callbac ks 91 con ten 89, 90 con ten units 89 mak e-scroll-frame function 89 resources 90 scroll area 89 scroll-frame-area metho 90 scroll-frame-con ten metho 90 scroll-frame-horizon tal metho 90 scroll-frame-p osition metho 91 scroll-frame-rep osition metho 91 scroll-frame-v ertical metho 91 scroll-frame-area metho 90 scroll-frame-con ten metho 90 scroll-frame-horizon tal metho 90 scroll-frame-p osition metho 91 scroll-frame-rep osition metho 91 scroll-frame-v ertical metho 91 scroller 3, 53 :adjust-v alue callbac 57 :b egin-con tin uous callbac 57 :end-con tin uous callbac 57 :new-v alue callbac 56 callbac ks 56 mak e-scroller function 53 resources 53 scale-incremen metho 53 scale-indicator-size metho 54 scale-maxim um metho 54 scale-minim um metho 55 scale-orien tation metho 55 scale-up date metho 55 scale-up date-dela metho 56 scale-v alue metho 56 alue units 53 selections 131 :clipb oard 19, 24, 25, 32, 33 :primary 7, 19 shell 3, 104 shell-mapp ed metho 110, 117, 121, 124 size units 127 slider 58 :adjust-v alue callbac 62 :b egin-con tin uous callbac 62 :end-con tin uous callbac 62 :new-v alue callbac 62 callbac ks 62 mak e-slider function 58 resources 58 scale-incremen metho 58 scale-indicator-size metho 59 scale-maxim um metho 59 scale-minim um metho 60 scale-orien tation metho 60 scale-up date metho 60 scale-up date-dela metho 61 scale-v alue metho 61 alue units 58 st yle guide 1, 2, table 3, 95 hanging constrain ts 103 constrain ts 95, 103 displa y-b ottom-margin metho 97 displa y-horizon tal-space metho 97 displa y-left-margin metho 97 INDEX 141 displa y-righ t-margin metho 98 displa y-top-margin metho 98 displa y-v ertical-space metho 99 la out olicy 95 mak e-table function 96 mem ers 95 resources 96 separator 96, 102 table-column function 103 table-column-alignmen metho 99 table-column-width metho 99 table-columns metho 100 table-mem er metho 100 table-ro function 103 table-ro w-alignmen metho 101 table-ro w-heigh metho 101 table-same-heigh t-in-ro metho 101 table-same-width-in-column metho 102 table-separator metho 102 table-column function 103 table-column-alignmen metho 99 table-column-width metho 99 table-columns metho 100 table-mem er metho 100 table-ro function 103 table-ro w-alignmen metho 101 table-ro w-heigh metho 101 table-same-heigh t-in-ro metho 101 table-same-width-in-column metho 102 table-separator metho 102 toggle-button 2, 63 as hoice item 65 button-fon metho 63 button-lab el metho 64 button-lab el-alignmen metho 64 button-switc metho 64 callbac ks 65 mak e-toggle-button function 63 resources 63 transien t-shell 106, 113, 122 yp es gra vit 129 ariables *default-c hoice-fon t* 130 *default-con tact-b order* 5, 130 *default-con tact-foreground* 4, 130 *default-displa y-b ottom-margin* 8, 14, 20, 29, 38, 97, 130 *default-displa y-horizon tal-space* 97, 131 *default-displa y-left-margin* 9, 14, 21, 29, 39, 98, 130 *default-displa y-righ t-margin* 10, 15, 22, 30, 40, 98, 130 *default-displa y-text-fon t* 131 *default-displa y-top-margin* 12, 17, 24, 32, 40, 98, 131 *default-displa y-v ertical-space* 99, 131