Hyp erNeWS1.4 Reference Man ual hn connect/1, 39 hn exists/1, 39 hn ush/0, 35 hn ush input/0, 35 hn fo cus men u/3, 45 hn get/3, 37 hn get text/2, 38 hn goto card/1, 43 hn goto card/2, 43 hn hide/1, 38 hn home card/1, 42 hn last card/1, 42 hn lo up date/1, 39 hn men u/3, 44 hn message/3, 32 hn mo e/2, 43 hn new ob ject/2, 40 hn next card/1, 42 hn ok/0, 35 hn previous card/1, 42 hn ps/1, 36 hn put/3, 37 hn read/1, 36 hn read/2, 36 hn rename/3, 40 hn reshap e/2, 44 hn run/0, 32 hn run/1, 32 hn sa e/1, 40 hn sa as/2, 40 hn select/1, 41 hn send/3, 36 hn set dra wing/2, 42 hn set text/2, 37 hn sho w/1, 38 hn sho error/1, 41 hn size/2, 44 hn stac cop y/2, 40 hn stac men u/3, 45 hn start/0, 31 hn start/1, 31 hn start edit/1, 41 hn stop/0, 32 hn stop edit/1, 41 hn unlo up date/1, 39 hn up date/1, 39 hn erb ose/1, 35 hn write/1, 36 Stac ks Hyp erman, Cop yrigh 1990 The uring Institute 107 Hyp erNeWS1.4 Reference Man ual Creator, 93 Curren tAscii, 93 Curren tBac k, 93 Curren tCard, 93 Curren tOb j, 93 Drag, 93 Editable?, 94 EditGrid, 93 EditMo de?, 93 LoadFileName, 94 Mdate, 94 MinHeigh t, 94 MinWidth, 94 MyCan as, 94 Ob jectDict, 94 Ob jectNr, 94 Resizable?, 94 Retained, 95 Sa eBehind, 95 ScreenX, 95 ScreenY, 95 Sho wing?, 95 Stac kP ath, 95 Stac kShap e, 95 Un titled?, 95 Up dated?, 96 Up dateLo k, 95 LastX, LastY, 71, 74, 78 Lisp unctions hnl clear in terests, 51 hnl con�rm, 57 hnl connect, 52 hnl exists, 56 hnl ush, 56 hnl ush input, 56 hnl get, 54 hnl get alue, 54 hnl goto card, 58 hnl hide, 56 hnl home card, 58 hnl in terface ob ject, 50 hnl last card, 58 hnl lo up date, 56 hnl message, 56 hnl mo e, 58 hnl new ob ject, 57 hnl next card, 58 hnl ob ject name, 55 hnl ob ject parts, 55 hnl ob ject stac k, 55 hnl ob ject yp e, 55 hnl ok, 56 hnl previous card, 58 hnl ps, 55 hnl put, 55 hnl read, 53 hnl rename, 57 hnl reshap e, 59 hnl run, 55 hnl sa e, 57 hnl sa as, 57 hnl select, 57 hnl send, 53 hnl set dra wing, 58 hnl set handler, 51 hnl set alue, 54 hnl sho w, 52 hnl sho error, 57 hnl size, 58 hnl stac cop 57 hnl start, 52 hnl start edit, 57 hnl stop edit, 57 hnl unlo up date, 56 hnl up date, 56 Lo calInstances, 79 messages Dra w, 71 OnStac kSize, 72 OnUp date, 71 Prolog Predicates hn clear/0, 35 hn con�rm/2, 41 106 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Switc hEditMo de, 84 oBac k, 84 oF ron t, 84 Hyp erNeWS ariables Bac kGround Ob jects, 92 Sho wing?, 92 Button ButtonT yp e, 97 ButtonWidth, 97 Dra wingData, 97 Round, 97 alue, 97 Can as Cursor, 101 MyCan as, 101 Retained, 102 Sa eBehind, 102 CardOb ject Color, 96 FillColor, 96 cus?, 96 on tName, 96 on tSize, 96 Lab el, 96 alue, 96 Visible?, 97 ColorSelect alue, 101 EditT ext Adjust, 97 Cursor?, 97 Editable?, 99 EditBo x?, 97 EditCurLn, 98 EditCurP os, 98 EditEndLn, 98 EditEndP os, 98 EditLines, 98 EditMap, 98 EditOneLine?, 98 EditT opLn, 98 EditT rans?, 98 Scroll?, 99 ScrollColor, 99 ScrollEnd, 99 ScrollFill, 99 ScrollP age, 99 ScrollStart, 99 ScrollStrok e, 99 ScrollV alue, 99 alue, 99 GraphOb ject Heigh t, 92 Lo calDict, 92 Matrix, 92 MyStac k, 92 Script, 92 Width, 92 PullDo wn SetLab el?, 101 Shado wColor, 101 Shado wSize, 101 alue, 101 Ro otOb ject Ob jectClass, 91 Ob jectName, 91 Ob jectP aren t, 91 Ob jectT yp e, 91 Self, 91 Slider Bo x?, 100 Editable?, 100 InActiv eColor, 100 MaxV alue, 100 MinV alue, 100 Sho wV alue?, 100 SliderT yp e, 100 alue, 100 alueColor, 100 ertical?, 101 Stac CardList, 93 Cdate, 93 Cop yrigh 1990 The uring Institute 105 Hyp erNeWS1.4 Reference Man ual oF ron t, 86 oStac k, 86 Up date, 86 ColorSelect Dra w, 90 Dra wV alue, 90 Info, 90 SetV alue, 90 EditT ext Clear, 87 Cop 87 Cut, 88 EditInsertString, 88 cusCursor, 88 Info, 88 aste, 88 SelectAll, 88 SelectDo wn, 88 SelectLeft, 88 SelectLine, 88 SelectRigh t, 88 SelectUp, 88 SetEditT op, 88 SetScroll, 88 SetV alue, 89 SortV alue, 89 rite, 89 riteLn, 89 GraphOb ject In alidScriptNames, 81 ScriptInfo, 81 SetScript, 81 PullDo wn Dra w, 90 Dra wV alue, 90 Info, 90 SetV alue, 90 Ro otOb ject destro 81 new, 81 Slider Con ertV alue, 89 Dra w, 89 Info, 89 OnSize, 89 SetRange, 89 SetV alue, 89 Stac CloseStac k, 82 Connect, 82 Cop yDra w, 82 Cop yShap e, 82 DeleteCard, 82 Dra w, 82 FindCard, 82 FindString, 82 GoHomeCard, 82 GoLastCard, 82 GoNextCard, 82 GoPreviousCard, 82 GotoCard, 82 Hide, 83 IconifyStac k, 83 Mo e, 83 NewCard, 83 OnMouse, 83 OnMouseEn ter, 83 OnMouseExit, 83 OnMo eOb j, 83 OnSizeOb j, 83 asteOb j, 83 asteShap e, 83 Redispla 83 Reshap e, 83 Rev ert, 84 Sa e, 84 Sa eAs, 84 Sa eStac k, 84 SelectOb ject, 84 Sho w, 84 Size, 84 Stac kInfo, 84 StartEditMo de, 84 StopEditMo de, 84 104 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 10 Index unctions hn connect, 20 hn error, 20 hn exists, 21 hn free, 21 hn get, 21 hn hide, 21 hn listen, 21 hn new arra 21 hn new arra dy 22 hn new message, 22 hn new name, 22 hn new um er, 22 hn new ob ject, 22 hn new string, 22 hn put, 22 hn register, 22 hn rename, 23 hn send, 23 hn set dra wing, 23 hn sho w, 23 hn sho error, 23 hn stac cop 23 hn start, 23 hn stop, 23 Hyp erNeWS conditions of use, online man ual, User Guide, Hyp erNeWS Metho ds Bac kGround Bac kInfo, 81 Dra w, 81 Hide, 81 NewOb j, 81 Sho w, 81 Button BestSize, 87 Dra w, 87 Dra wHilite, 87 Dra wPushButton, 87 Info, 87 OnMouse, 87 asteOb j, 87 ath, 87 SetV alue, 87 Can as Dra w, 90 Info, 90 OnClose, 90 OnOp en, 90 OnUp date, 91 oBac k, 91 oF ron t, 91 Card Bac kInfo, 85 CardInfo, 85 Cop yCard, 85 NewBac k, 85 asteOb j, 85 CardOb ject CardInfo, 85 ClearOb j, 85 Cop yDra w, 85 Cop yOb j, 85 CutOb j, 85 Dra w, 85 GenDra w, 85 Hide, 85 Mo e, 86 OnStac kSize, 86 osition, 86 Reshap e, 86 Sho w, 86 Size, 86 oBac k, 86 oBac kGround, 86 oCard, 86 Cop yrigh 1990 The uring Institute 103 Hyp erNeWS1.4 Reference Man ual MyCanvas The actual NeWS can as. type: NULL def ul t: ull Retained rue if the can as is to retained. type: BOOLEAN def ul t: false SaveBehind rue if the can as is to in Sa eBehind mo de. type: BOOLEAN def ul t: false 102 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual alueColo The color of the sliders alue part. type: ARRA def ul t: [0.5 0.5 0.8 0] ertical? rue if the slider’s heigh is greater than its width. type: BOOLEAN def ul t: false 9.2.10 PullDo wn Instances SetLab el? rue if the lab el is to hanged when the user mak es selection. type: BOOLEAN def ul t: true Shado wColo The color of the shado w. type: ARRA def ul t: [0.6 0.6 0.6 0.6] Shado wSize The size of the shado w. type: INTEGER def ul t: alue list of men items. single ’-’ will app ear as horizon tal line. type: ARRA def ul t: [(one) (t o) (-) (three)] 9.2.11 ColorSelect Instances alue The curren tly selected color. type: ARRA def ul t: [1 0.7 0.7 0.5] 9.2.12 Can as Instances Curso The cursor of the can as: /ptr, /hand1, /hand2, /hourg, or /xhair. type: NAME def ul t: /ptr Cop yrigh 1990 The uring Institute 101 Hyp erNeWS1.4 Reference Man ual alue The actual text. type: ARRA def ul t: [()] 9.2.9 Slider Instances Bo x? rue if there is around the slider. type: BOOLEAN def ul t: true Editable? rue if the slider can hanged the user. type: BOOLEAN def ul t: true InActiveColo The �ll color when the slider is inactiv e. type: ARRA def ul t: [0.7 0.7 0.7 0.7] MaxV alue The maxim um alue of the slider. type: INTEGER def ul t: 100 MinV alue The minim um alue of the slider. type: INTEGER def ul t: 10 Sho wV alue? rue if the alue of the slider is sho wn. type: BOOLEAN def ul t: true SliderT yp The yp of the slider: /Scroll or /Bar. type: NAME def ul t: /Scroll alue The alue of the slider. type: INTEGER def ul t: 80 100 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual EditT rans? rue if the text is transparen t. type: BOOLEAN def ul t: false Editable? rue if the user is allo ed to edit the text. type: BOOLEAN def ul t: true Scroll? rue if the text has scrollbar. type: BOOLEAN def ul t: false ScrollColo The color of the scroll bar. type: ARRA def ul t: [0.6 0.6 0.6 0.6] ScrollEnd The end alue of the scroll bar. type: INTEGER def ul t: ScrollFill The �ll color of the scroll bar. type: ARRA def ul t: [1 1] ScrollP age The length of scrolled text page. type: INTEGER def ul t: 10 ScrollSta rt The start alue of the scroll bar. type: INTEGER def ul t: ScrollStrok The strok color of the scroll bar. type: ARRA def ul t: [0 0] ScrollV alue The alue of the scroll bar. type: INTEGER def ul t: Cop yrigh 1990 The uring Institute 99 Hyp erNeWS1.4 Reference Man ual EditBo x? rue if there is around the text. type: BOOLEAN def ul t: true EditCurLn The screen line on whic the curren selection starts. type: INTEGER def ul t: EditCurP os The ostition in the screen line of the start of the curren selection. type: INTEGER def ul t: EditEndLn The screen line on whic the curren selection ends. type: INTEGER def ul t: EditEndP os The ostition in the screen line of the end of the curren selection. type: INTEGER def ul t: EditLines The um er of lines of text when the text is sho wn. type: INTEGER def ul t: EditMap map in to the text whic describ es for eac screen line the start o�set in the text line, the length of the screen line, and the text line um er (in that order). type: ARRA def ul t: [[0 0]] EditOneLine? rue if yping return haracter causes the ’Action’ message to sen t. type: BOOLEAN def ul t: false EditT opLn Num er of the top line in the text. type: INTEGER def ul t: 98 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual alue The alue of the ob ject. Its meaning dep ends on the yp of the ob ject. type: NULL def ul t: ull Visible? ag whic indicates whether the ob ject is visible or not. type: BOOLEAN def ul t: false 9.2.7 Button Instances ButtonT yp The yp of button: /Push, /Dra wing, /Chec k, or /T ransparen t. type: NAME def ul t: /Push ButtonWidth Size of the hec kb button. type: INTEGER def ul t: 14 Dra wingData The dra wing sho wn the button when it is dra wing button. type: NULL def ul t: ull Round Rounding of push buttons. type: INTEGER def ul t: 10 alue State of the button. type: INTEGER def ul t: 9.2.8 EditT ext Instances Adjust Adjustmen of the text: /Left, /Righ t, or /Cen ter. type: NAME def ul t: /Left Curso r? rue if the cursor is visible. type: BOOLEAN def ul t: true Cop yrigh 1990 The uring Institute 97 Hyp erNeWS1.4 Reference Man ual Up dateLo ck rue if up dates are curren tly lo ed. type: INTEGER def ul t: Up dated? rue if the stac has een up dated. type: BOOLEAN def ul t: false 9.2.5 Card Instances 9.2.6 CardOb ject Instances Colo The line/strok e/text color of the ob ject. type: ARRA def ul t: [0 0] FillColo The color used to �ll the ob ject. type: ARRA def ul t: [1 1] cus? ag whic is true if the ob ject curren tly holds the fo cus for haracters yp ed in the stac k. type: BOOLEAN def ul t: false ontName The name of the fon whic is used to displa text inside the ob ject. type: NAME def ul t: /Times-Roman ontSize The size of the fon (in oin ts) whic is used to displa text inside the ob ject. type: INTEGER def ul t: 18 Lab el The lab el of the ob ject (if an y). type: STRING def ul t: () 96 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Resizable? rue if the stac can resized. type: BOOLEAN def ul t: false Retained rue if the stac k’s can as is in Retained mo de. type: BOOLEAN def ul t: false SaveBehind rue if the stac k’s can as is in Sa eBehind mo de. type: BOOLEAN def ul t: false ScreenX The curren osition of the stac on the screen. type: INTEGER def ul t: 100 ScreenY The curren osition of the stac on the screen. type: INTEGER def ul t: 100 Sho wing? rue if the stac is visible. type: BOOLEAN def ul t: false StackP ath An executable arra whic h, when executed, sets the curren path to the shap of the stac k. It is deriv ed from the stac shap e. type: NULL def ul t: ull StackShap dra wing whic describ es the shap and bac kground of the stac k. type: NULL def ul t: ull Untitled? rue if the stac is un titled. type: BOOLEAN def ul t: true Cop yrigh 1990 The uring Institute 95 Hyp erNeWS1.4 Reference Man ual EditMo de? rue if the stac is in edit mo de. type: BOOLEAN def ul t: false Editable? rue if the stac is editable. type: BOOLEAN def ul t: true LoadFileName The �le from whic the stac as loaded. type: NULL def ul t: ull Mdate The mo di�cation date of the stac k. type: STRING def ul t: (?) MinHeight If ’Resizable?’ is true, then the minim um allo ed heigh for the stac k. type: INTEGER def ul t: 300 MinWidth If ’Resizable?’ is true, then the minim um allo ed width for the stac k. type: INTEGER def ul t: 400 MyCanvas The can as of the stac windo w. This can as is created as so on as the stac is loaded. type: NULL def ul t: ull ObjectDict The dictionary whic relates ob ject names to actual ob jects. Ev ery ob ject of the stac ust de�ned in this dictionary under its curren name. type: NULL def ul t: ull ObjectNr The last used ob ject um er for ob jects with no name. type: INTEGER def ul t: 94 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 9.2.4 Stac Instances Ca rdList The ordered list of cards in the stac k. The �rst elemen of the list is the home card of the stac k. type: ARRA def ul t: [] Cdate The creation date of the stac k. type: STRING def ul t: (?) Creato The login name of the stac k’s creator. type: STRING def ul t: (newsdev) CurrentAscii The ob ject whic curren tly holds the fo cus for haracters yp ed in the stac k. type: NULL def ul t: ull CurrentBack The curren bac kground of the stac k. type: NULL def ul t: ull CurrentCa rd The curren card of the stac k. type: NULL def ul t: ull CurrentObj The curren tly selected ob ject of the stac (if an y). type: NULL def ul t: ull Drag rue if the user is allo ed to drag the stac k. type: BOOLEAN def ul t: false EditGrid The size of the stac ks edit grid. type: INTEGER def ul t: Cop yrigh 1990 The uring Institute 93 Hyp erNeWS1.4 Reference Man ual 9.2.2 GraphOb ject Instances Height The heigh of the ob ject in its wn co ordinate system. type: INTEGER def ul t: Lo calDict The ob ject dictionary Can set the user and is sa ed with all its alues. type: DICT def ul t: dictionary[0/32] Matrix The matrix whic de�nes the co ordinate system in whic the ob ject is displa ed. Before using, it is concatenated to the stac k’s matrix. type: ARRA def ul t: [1 0] MyStack reference to the stac to whic this ob ject elongs. or stac ks, this is iden tical to ’Self ’. type: NULL def ul t: ull Script The script of the ob ject. textual ersion of user-de�ned metho ds. type: ARRA def ul t: [()] Width The width of the ob ject in its wn co ordinate system. type: INTEGER def ul t: 9.2.3 Bac kGround Instances Objects list of ob jects. The fron t-most ob ject app ears last in the list. type: ARRA def ul t: [] Sho wing? ag indicating whether it is curren tly visible on the stac k. type: BOOLEAN def ul t: false 92 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual OnOp en OnOp en This metho creates the can as. It is called when the can as is �rst sho wn. OnUp date OnUp date Redra the bac kground and send ’Dra w’ to the can as. This message is generated the system when the can as has een damaged. oBack oBack Ignored. oF ront oF ront Ignored. 9.2 Instance ariables Ob ject yp 9.2.1 Ro otOb ject Instances ObjectClass The class dictionary of the ob ject’s class. type: DICT def ul t: dictionary[6/10] ObjectName The name of the ob ject. type: NULL def ul t: ull ObjectP rent The paren of the ob ject. type: NULL def ul t: ull ObjectT yp The yp of the ob ject (class name). type: NAME def ul t: /Ro otOb ject Self The ob ject itself. type: NULL def ul t: ull Cop yrigh 1990 The uring Institute 91 Hyp erNeWS1.4 Reference Man ual 9.1.10 PullDo wn Metho ds Dra Dra Dra the ob ject. Dra wV alue Dra wV alue Dra the lab el of the ob ject. Usually called after ’SetV alue’. Info Info Sho info on the ob ject. SetV alue name/string/text SetV alue If the argumen is name or string the lab el of the ob ject is hanged (only if the string ccurs in the men u). If the argumen is text, the men is hanged. 9.1.11 ColorSelect Metho ds Dra Dra Dra the ob ject. Dra wV alue Dra wV alue Dra the alue (the selected color). Info Info Sho info on the ob ject. SetV alue color SetV alue Change the alue. color is 4-elemen arra de�ning the red, green, blue and gra comp onen of color. 9.1.12 Can as Metho ds Dra Dra dumm routine that is usually er-ridden the can as ob- ject. Info Info Sho info on the can as. OnClose OnClose Hide the can as. 90 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual SetScroll olean SetScroll Change the scrollbar of the text. If the argumen is true scroll- bar will added to the text. It will remo ed if the argumen is false. SetV alue text/name/string SetV alue Set the alue of the text if the argumen is text. It ust an arra of strings (remem er to use enough brac ets). So rtV alue So rtV alue Sort the text lines in ascending order. rite string rite App end string to the end of the text. riteLn string riteLn App end line to the end of the text. 9.1.9 Slider Metho ds ConvertV alue alue ConvertV alue string Con ert the in teger alue to string for displa Dra Dra Dra the slider. Info Info Sho info on the slider. OnSize OnSize Called when the size of the slider hanges. The slider will ecome ’v ertical’ when the heigh exceeds the width. SetRange min alue alue maxv alue SetRange Change the range of the slider. The min alue ust less or equal to the maxv alue. The alue ust lie et een the min and max alues. SetV alue alue SetV alue Change the alue of the slider. The alue ust lie et een the min alue and maxv alue of the slider. See ’SetRange’. Cop yrigh 1990 The uring Institute 89 Hyp erNeWS1.4 Reference Man ual Cop Cop Cop the curren tly selected text on to the clipb oard. Cut Cut Cut text. Equiv alen to ’Cop y’ follo ed ’Clear’. EditInsertString string EditInsertString Insert string in the text at the curren cursor osition. cusCurso cusCurso Scroll the text (if needed) so that the cursor ecomes visible. Info Info Sho info on the text. aste aste aste text from the clipb oard in to the ob ject. If no text is found on the clipb oard the message is passed on to the curren tcard. SelectAll SelectAll Select all of the text. SelectDo wn SelectDo wn Mo the cursor do wn in the text. SelectLeft SelectLeft Mo the cursor left in the text. SelectLine linen um er SelectLine Select line of text. SelectRight SelectRight Mo the cursor righ in the text. SelectUp SelectUp Mo the cursor up in the text. SetEditT op linen um er SetEditT op Set the top line of the text. The �rst line of text is line um er 0. 88 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 9.1.7 Button Metho ds BestSize BestSize Change the size of the button to �t the dra wing. This only applies to dra wing-t yp buttons. Dra Dra Dra the button. Dra wHilite alue Dra wHilite Dra the hilite of the button. This applies only to hec xes. Dra wPushButton olean Dra wPushButton Dra ws push button. It the olean argumen is false the button is dra wn in erted. Info Info Sho info on the button. OnMouse OnMouse Called when the user clic ks the left mouse button in this button. An ’Action’ message is send to the button when the mouse clic is successful. asteObj asteObj aste the clipb oard con ten ts in to the button if it is dra wing. If the clipb oard do es not con tain dra wing, the message is passed on to the curren card of the stac k. ath ath Set the curren path to the path of the button SetV alue nr/b olean SetV alue Change the alue of the button. This do es not apply to push- buttons. olean alue is translated in to or 1. 9.1.8 EditT ext Metho ds Clea Clea Clear the curren tly selected text. Cop yrigh 1990 The uring Institute 87 Hyp erNeWS1.4 Reference Man ual Hide Hide Hide the ob ject. Move Move Change the osition of the ob ject. OnStackSize OnStackSize Called when the stac size hanges. Usually calls the routine ’P osition’ to relo cate the ob ject. osition fromleft from ottom fromrigh from top osition Change the osition and size of the ob ject relativ to the edges of the stac k. ’n ull’ means not relev an t, and ’same’ means eep the same distance as efore. Reshap width heigh Reshap Change the size and lo cation of the ob ject. Sho Sho Sho the ob ject. Size width heigh Size Change the size of the ob ject. oBack oBack Send the ob ject to the bac k. oBackGround oBackGround Send the ob ject to the bac kground. oCa rd oCa rd Send the ob ject to the card. oF ront oF ront Send the ob ject to the fron t. oStack oStack Send the ob ject to the stac k. Up date Up date Up date the ob ject. Mak sure that all ob jects elo and ab are up dated as ell. 86 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 9.1.5 Card Metho ds BackInfo BackInfo assed on to its paren (a bac kground). Ca rdInfo Ca rdInfo Sho information ab out this card. Cop yCa rd Cop yCa rd Cop this card to the clipb oard. NewBack NewBack Create new bac kground for this card. asteObj asteObj aste the clipb oard con ten ts on to this card if it is card ob ject. 9.1.6 CardOb ject Metho ds Ca rdInfo Ca rdInfo assed to the curren card. Clea rObj Clea rObj Delete the ob ject. Cop yDra Cop yDra Cop an ob ject as dra wing to the clipb oard. Cop yObj Cop yObj Cop the ob ject to the clipb oard. CutObj CutObj Cut an ob ject. Equiv alen to Cop yOb follo ed ClearOb j. Dra Dra Dra the ob ject. GenDra GenDra Generate dra wing of the ob ject and put it in the global ariable ’TheDra wing’. Cop yrigh 1990 The uring Institute 85 Hyp erNeWS1.4 Reference Man ual Reshap width heigh Reshap Change the size and lo cation of the stac k. Revert Revert Rev ert the stac to the last ersion sa ed. Save Save Sa the stac using its curren name. SaveAs SaveAs Ask the user for new name for the stac and sa it. SaveStack name SaveStack Giv the stac new name and sa it. Nothing happ ens when the name is in alid. SelectObject ob ject SelectObject Select an ob ject. Sho Sho Sho the stac k. Size width heigh Size Change the size of the stac k. StackInfo StackInfo Get information on this stac k. Sta rtEditMo de Sta rtEditMo de Start edit mo de. StopEditMo de StopEditMo de End edit mo de and con tin ue in bro wsing mo de. SwitchEditMo de SwitchEditMo de Switc et een edit mo de and bro wsing mo de. oBack oBack Send the stac to the bac kground. oF ront oF ront Send the stac to the foreground. 84 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual GotoCa rd card/cardname/cardn um er GotoCa rd Go to the indicated card. Hide Hide Hide the stac k. IconifyStack IconifyStack Iconify the stac k. Use an icon stac if it can found. Otherwise create default icon. Move Move Mo the stac to new lo cation. NewCa rd NewCa rd Insert new card just after the curren card, and mak it the curren card. OnMouse OnMouse Send the stac to the foreground. See also ’T oF ron t’. OnMouseEnter OnMouseEnter The mouse has en tered the stac k. OnMouseExit OnMouseExit The mouse has exited the stac k. OnMoveObj OnMoveObj In teractiv ely mo the stac windo w. OnSizeObj OnSizeObj In teractiv ely resize the stac windo if ’Resizable?’ is true. The user will resize the stac its nearest corner. asteObj asteObj aste the clipb oard con ten ts in to the stac if it is card. asteShap asteShap aste the clipb oard con ten ts in to the stac shap if it is dra w- ing. Redispla Redispla Redispla the en tire stac k. Cop yrigh 1990 The uring Institute 83 Hyp erNeWS1.4 Reference Man ual 9.1.4 Stac Metho ds CloseStack CloseStack Hide the stac k. If the stac has een up dated the user will ask ed for con�rmation. Connect Connect Connect clien to the stac k. This should only sen from clien to stac k. Cop yDra Cop yDra Create dra wing of the stac and put it on the clipb oard. Cop yShap Cop yShap Cop the shap of this stac to the clipb oard. DeleteCa rd DeleteCa rd Delete the curren card. ou can’t delete all cards in stac k. Dra Dra Dra the stac and its con ten ts. FindCa rd string FindCa rd Find the next card con taining text item con taining the searc string. FindString FindString Sho the FindString stac to ask the user for string to �nd. GoHomeCa rd GoHomeCa rd Go to the home (�rst) card of the stac k. GoLastCa rd GoLastCa rd Go to the last card of the stac k. GoNextCa rd GoNextCa rd Go to the next card of the stac k. GoPreviousCa rd GoPreviousCa rd Go to the previous card of this stac k. 82 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual System Metho ds and Instance ariables 9.1 Metho ds Ob ject yp 9.1.1 Ro otOb ject Metho ds destro destro Destro the ob ject. new new Create an ob ject. 9.1.2 GraphOb ject Metho ds InvalidScriptNames listofnames InvalidScriptNames arn of rede�nition of protected names. ScriptInfo ScriptInfo Sho the ScriptInfo stac for this ob ject. SetScript text SetScript Change the script of the ob ject. 9.1.3 Bac kGround Metho ds BackInfo BackInfo Sho information on this ob ject. Dra Dra Dra all the ob jects it con tains. Hide Hide Ignored. NewObj yp ename NewObj Create new ob ject. The yp ename should either class- name or the name of an ob ject on the ’NewOb jects’ stac k. Sho Sho Ignored. Cop yrigh 1990 The uring Institute 81 Hyp erNeWS1.4 Reference Man ual Notice the use of the do cumen ting string and mdef This allo ws the ob ject to included in the in ternal do cumen tation. It is not necessary to include this. Instead, the follo wing de�nition ould ha een su�cien t: /Info NIL /Init /DialInfo Send def Figure 4: The DialInfo stac k. 80 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual erasepage matrix currentmatrix exch setcanvas setmatrix ou just insert the dra wing commands ou wish in the middle of this pro cedure. The reason for including the new metho UpdateValue is that for the dial ob ject, hange in alue should not in olv complete redra as happ ens with the standard SetValue pro cedure, as the complexit of the ob ject causes excessiv ic er when up dated. The UpdateValue metho just redra ws the oin ter of the dial, whic pro duces nice e�ect. 8.3 Sa ving ariable alues The sample dial ob ject has ariables, BossColor and PointColor whic alter the color of the cen tral oss and oin ter resp ectiv ely and whic wish to sa with the ob ject, either when it is written with its stac to disk, or when cop the ob ject. If don’t, will alw ys get the default colors when load the stac ev en if sa it with the new colors, ecause the script is executed when the stac is loaded, and it initializes the colors to the alues hosen when the script as created. The LocalInstances mec hanism in Hyp erNeWS giv es us this capabilit If an ob ject’s script con tains an arra with this name, the eys de�ned within it will sa ed and copied with the ob ject. In the future, these alues will used instead of the default alues. or example, in our situation could ha the follo wing line in the dial ob ject script: /LocalInstances [/BossColor /PointColor] def Be sure to initialize the ariables in the �rst place, so that they are alid in case they are nev er mo di�ed. 8.4 Setting alues edit the dial ob ject it is est to create an info stac for it. The info stac for dial is sho wn in Figure 4.Y ou should lo ok at the scripts in this stac to see ho it orks. stac lik this can made cop ying one of the standard info stac ks, and hanging the Info metho of the new ob ject. The metho for the dial is: (-- Show info on the dial.) /Info -- NIL /Init /DialInfo Send mdef Cop yrigh 1990 The uring Institute 79 Hyp erNeWS1.4 Reference Man ual has to hanged, programming is necessary and this is the sub ject no address. ha mo di�ed standard slider for the dial, since this ob ject con tains parameter alue whic can used to displa the alue of the dial. Note that when mo difying the script, don’t do the editing in the standard text item of the script stac k, as this is not suitable for editing large amoun ts of text. Instead create �le dial.script whic is loaded from the ob ject’s script. This allo ws standard text editor to used. or the slider ob ject of the standard metho ds are er-written. These are the Draw and OnMouseBar metho ds, whic pro vide for displa and in terac- tion, resp ectiv ely In addition new metho to called from external ob jects, UpdateValue has een added. The reason for this is discussed elo w. The Draw metho is called whenev er an ob ject is redispla ed. As long as ou can program in ostScript this is straigh tforw ard. It should ept in mind that ou are resp onsible for setting up the appropriate can as and graphics state for the ob ject to dra wn, as Hyp erNeWS do es not pro vide these facilities. The reason for setting up the can as is that the dra wing migh requested an ob ject on another stac k, in whic case the activ pro cess will ha its curren can as set incorrectly The graphics state is, con en tion, set to reasonable alue ob jects when they �nish dra wing, so only minor hanges suc as setting the appropriate clipping path need to done. reasonable to pro ceed is to issue the follo wing instructions at the eginning of dra metho d: ... SetCanvas set the canvas gsave InitMatrix newpath Width Height rectpath Clip .... grestore This ensures that an hanges to color, linewidth, etc. are lo calized. ery uc the same idea holds for the OnMouseBar pro cedure. Since this is dynamic, and ou wish to access ev en ts, the follo wing ideas ma come in useful. First, ob jects use the Hyp erNeWS mec hanism for accessing ev en ts. This means that the last ev en has the name LastEvent and its and co ordinates can accessed from the ariables LastX and LastY Second, the follo wing is general to handle sequences of ev en ts during dragging: currentcanvas dup createoverlay matrix currentmatrix exch setcanvas setmatrix LastX LastY erasepage .... Your specific handler GetAnimated waitprocess pop 78 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Creating New Ob jects 8.1 Basics In this section e’ll describ the steps to tak when ou create our wn ob- jects. will illustrate with dial ob ject (see Figure 3), whic is lo cated in $HNHOME/Stacks/Misc if ou an to tak lo ok at the co de itself. This ob ject is complicated in that it con tains man parameters whic a�ect the ob ject’s displa The ork that ha to do falls in to three steps: 1. Create script whic displa ys the ob ject and implemen ts the necessary mouse in teraction. 2. Pro vide mec hanism for setting the alues of the displa parameters. 3. Pro vide mec hanism for sa ving the alues of displa parameters, so that copies of the dial ob ject can sa ed and reloaded in the same as an other Hyp erNeWS ob ject. 8.2 Creating the Ob ject Script In simple sense ev ery Hyp erNeWS ob ject with user-de�ned script is new ob ject created the user. Ho ev er, the eha vior de�ned the script do es not usually alter the displa In creating dial ob ject ust alter oth visual displa and the mouse eha vior of the ob ject. create button with di�eren lo ok, programming is not necessary ou just dra the new shap with the Hyp erDra stac and paste the dra wing in to an existing button. When the dynamic eha vior Figure 3: Hyp erNeWS Dial ob ject. Cop yrigh 1990 The uring Institute 77 Hyp erNeWS1.4 Reference Man ual 76 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 7.4 Design Considerations By breaking up the function of the script in to mo dular routines, it is easy to mak hanges. or instance, to dra di�eren ob ject, ou only ha to hange the DrawThing routine. If ou an ted to dra some other �gure er the green bac kground, ou could simply add new routine called DrawFig that dra ws the �gure, and place call to that routine et een the existing calls to dra routines in Draw ou should also think carefully ab out where ou an to place the gsave grestore pairs. Though it is alw ys safer to include more than ou need, they are relativ ely time-consuming op erations, and unrestrained use of them ma cause noticeable erformance degradation for complex dra wings. Cop yrigh 1990 The uring Institute 75 Hyp erNeWS1.4 Reference Man ual can as, it will dra dot. If ou clic on the Cle ar button, it will erase all the dots. ery elemen tary No let’s lo ok at the co de itself. As men tioned efore, the stac needs to eep data structure with enough data to redra the image in the can as. The Coords arra will hold 2-elemen arra ys of X,Y co ordinates where dots should dra wn. Eac time dot is added, the 2-elemen arra for that dot is app ended on to the existing arra When Cle ar is pressed, the arra is reset to length of zero. The Clear routine gets in ok ed when the Cle ar button is pressed. It resets the co ordinate arra and sends itself an OnUpdate message. In most cases, can as ouldn’t send itself this message. But need to mak sure the outer area of the can as is redra wn (with the can as’ �ll color) after Cle ar is pressed, in case some dots are outside the green area that DrawBack redra ws. The Draw routine will in ok ed when Hyp erNeWS when it has determined that the can as has een damaged. The routine hec ks the NeedsDraw? ag to sa us the trouble of redra wing the can as if it isn’t curren tly visible. Then our routines are called that will dra our green bac kground and all the dots on the can as. The DrawBack routine sets the can as ob ject to the curren can as, sets our green color to the curren color, then subtracts the order from the size of the can as and dra ws green rectangle. This constitutes our simple bac kground. DrawThings will rep eatedly call the DrawThing routine for ev ery oin in the Coords arra When passed the X,Y co ordinates of thing, the DrawThing routine will dra thing at that lo cation. �rst set the color to the strok color de�ned in the Can asInfo stac k. By using Color and FillColor when ossible, ou giv the user the exibilit to easily hange those colors without delving in to the stac itself. Then pro vide three di�eren things that can dra wn. Cho ose whic one ou an to use uncommen ting it. If ou an to dra more than one, sure to include copy where necessary so the X,Y co ordinates are ailable for eac of the things eing dra wn. The main user in teraction of this demo is that the stac should in tercept oin tButton clic ks and place thing at that lo cation. When the left mouse button is pressed, message will sen to the can as that in ok es the OnLeft routine. It �nds the co ordinates of the last ev en from LastX and LastY dra ws thing at that oin t, and then concatenates the co ordinates on the end of the Coords arra used for up dating the can as. Finally an the AdjustButton to eha the same for this stac as it do es default for other stac ks. So when receiv an OnMiddle message, turn around and sen StackOnMiddle message to the stac k, whic will mo the stac around the screen as long as the AdjustButton is held do wn. 74 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual SetCanvas Color SetColor Things {aload pop DrawThing} forall grestore def Draw one of the things /DrawThing -- Choose one (or more) of these 10 360 arc fill %25 10 rectpath fill %moveto (NeWS is gNaRLy) cshow def Respond to PointButton click /OnLeft -- LastX LastY copy DrawThing [[4 roll]] Things exch append /Things exch def def Respond to an AdjustButton click /OnMiddle -- NIL /StackOnMiddle MyStack Send def The CanDemo stac con tains Can as ob ject that has white order and green cen ter. It eha es the follo wing y: If ou clic the oin tButton er the Figure 2: The CanDemo stac k. Cop yrigh 1990 The uring Institute 73 Hyp erNeWS1.4 Reference Man ual message will redra the can as in its �ll color, and then outline the can as in its strok color. OnStackSize If our stac is resizable, this message will sen to all card ob jects on the curren card when the stac is resized. What ou’ll an to consider is ho the ob ject should mo ed or resized when this ccurs. The Position message in class CardOb ject can used to place our card ob jects in certain places. 7.3 An Example As an example, e’ll use the stac called CanDemo, sho wn in Figure 2. The stac itself is lo cated in $HNHOME/share/examples and the script for the Can as ob ject is sho wn here: /Things [] def An array of things to display /Border 20 def Size of border /InColor [0 0] def Color of internal area Clear the canvas and empty the /Things array /Clear /Things [] def Draw def Draw the canvas /Draw NeedsDraw? DrawBack DrawThings if def Draw the background of the canvas /DrawBack gsave SetCanvas InColor SetColor Border dup dup mul Width index sub Height -1 roll sub rectpath fill grestore def Draw the things in the /Things array /DrawThings gsave 72 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Customizing Can as Ob jects 7.1 Basics While all Hyp erNeWS ob jects ha certain default eha vior, ou can mo dify that eha vior adding scripts to an ob ject. ou ma ha already seen examples of mo difying eha vior using the Action routine. Here e’ll go through an example that sho ws ho to mo dify that eha vior. And since the Can as ob ject has so little default eha vior to egin with, it mak es for go example. When orking with can as, or an other ob ject that ma ha graphic represen tation, ou need to orry ab out eing able to redra it after the ob ject has een damaged, suc as when windo that as obscuring it is mo ed. Therefore, the data needed to redra the can as should main tained within the ob ject. If the data hanges, then the can as should redra wn to re ect the hanges in the ob ject. 7.2 Ev en ts Bac in the Users Guide, talk ed ab out ev en ts that are sen to di�eren ob jects, and the fact that can as ob jects receiv set of messages that other ob jects don’t see. These include OnEnter and OnExit sen when the cursor en ters and exits the can as, resp ectiv ely The can as also receiv es the messages OnLeft (disguised as OnMouse in other card ob ject yp es), OnMiddle and OnRight After an of the latter three messages has een receiv ed, ou can determine where the mouse as clic ed referencing the LastX and LastY alues, lik so: /OnLeft LastY Height div lt LastX Width div lt and click was in lower-left quarter of the canvas if def Other routines that ou will most lik ely an to include in our can as scripts are: Dra The routine that will redra our ob jects on the can as. OnUp date An OnUpdate message is sen to stac whenev er part of it has een damaged. That is, if the en tire screen is redra wn, or if windo that as co ering our stac is closed or sen to the bac k, an OnUpdate message will notify ou that ou need to redra all or part of our stac k. Ho ev er, ou ypically don’t supply an OnUpdate routine ourself. By default, the Cop yrigh 1990 The uring Institute 71 Hyp erNeWS1.4 Reference Man ual 70 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual The dictionary eys and their defaults are: /Message The string to displa ed. This alue has no default, so it ust pro vided. /Title The string to sho at the top of the dialog. This migh the name of the application. The default is \Input". /Button string to sho wn in the push button. The default is \Cancel". /Reply The message that should returned when the push button or the carriage return has een pressed. It ma either message name or 2-elemen arra of message names that corresp ond to the success or failure of the input op eration, resp ectiv ely success ccurs when there is text in the input �eld and the carriage return is pressed. failure ccurs if the carriage return ey is pressed with no text in the input �eld, or all cases when the button is pressed. The text is returned for successful cases, and ullstring is returned in all failing cases. The single default message is /InputReply /DefaultInput string to initially displa ed in the input �eld. The default is ull- string. /Sender The ob ject that the reply should sen to. The default is the ob ject that sen /Init to the InputDialog stac k. /ScreenX The co ordinate where the left edge of the stac should ositioned. The default is 25, to line up the buttons with the system buttons. /ScreenY The co ordinate where the ottom edge of the stac should ositioned. The default is 550. /Beep olean that states if the stac should eep when it is op ened. The default is false. Cop yrigh 1990 The uring Institute 69 Hyp erNeWS1.4 Reference Man ual /Message The string to displa ed. This alue has no default, so it ust pro vided. /Title The string to sho at the top of the dialog. This migh the name of the application. The default is \Con�rm". /Button 2-elemen arra with the strings to sho wn in the push buttons, with the top button listed �rst. The defaults are \Y es" and \No". /Reply The message that should returned when push button has een pressed. It ma either message name, or 2-elemen arra of message names that corresp ond to the button lab els. If this alue is single name, the message is returned with string argumen represen ting the lab el of the pressed button. If this argumen is an arra the NIL argumen will returned with the appropriate message. The single default message is /ConfirmReply /Sender The ob ject that the reply should sen to. The default is the ob ject that sen /Init to the Con�rmDialog stac k. /ScreenX The co ordinate where the left edge of the stac should ositioned. The default is 25, to line up the buttons with the system buttons. /ScreenY The co ordinate where the ottom edge of the stac should ositioned. The default is 550. /Beep olean that states if the stac should eep when it is op ened. The default is false. 6.3.4 The InputDialog Stac The input dialog displa ys dialog that has an input �eld for the user to yp in to, and push button ypically used to cancel the op eration. carriage return completes successful op eration. The syn tax for this stac is: [arg] /Init /InputDialog Send 68 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual [arg] /Init /NoteDialog Send The dictionary eys and their defaults are: /Message The string to displa ed. This alue has no default, so it ust pro vided. /Title The string to sho at the top of the dialog. This migh the name of the application. The default is \Note". /Button The string to sho wn in the push button. The default is \Con tin ue". /Reply The message that should returned when the push button has een pressed. The default is /NoteReply /Sender The ob ject that the reply should sen to. The default is the ob ject that sen /Init to the NoteDialog stac k. /ScreenX The co ordinate where the left edge of the stac should ositioned. The default is 25, to line up the button with the system buttons. /ScreenY The co ordinate where the ottom edge of the stac should ositioned. The default is 550. /Beep olean that states if the stac should eep when it is op ened. The default is false. 6.3.3 The Con�rmDialog Stac The con�rm dialog o�ers an easy to displa question and get es or no resp onse from the user via push button. The syn tax for this stac is: [arg] /Init /ConfirmDialog Send The dictionary eys and their defaults are: Cop yrigh 1990 The uring Institute 67 Hyp erNeWS1.4 Reference Man ual [arg] /Get /Clipboard Send where ar is either name, or an arra of names, of yp es ou are willing to accept. The yp names that can sen themselv es or as an elemen of an arra are the same as those listed ab for putting ob jects in to the clipb oard. In addition, if the clipb oard con tains an ob ject of some other yp e, or if ou are willing to accept the clipb oard regardless of the ob ject’s yp e, the argumen /Any can used itself. That is, using this argumen t, the clipb oard will send reply message with data as long as the curren card of the clipb oard is not empt The /Any argumen do es not mak sense as an elemen of an arra so it should not used in that manner. The messages ou ma exp ect to receiv from the Clipb oard stac are: /Clipb oa rdF oData will the yp of data ou requested, and the data is returned as an argumen t. /Clipb oa rdEmpt The clipb oard as empt NIL argumen is returned. /Clipb oa rdW rongT yp The yp of the data in the curren card of the clipb oard is not the yp (or one of the yp es) ou requested. NIL argumen is returned. This reply is not ossible if ou sen /Any as the argumen t. 6.3 The Dialog Stac ks 6.3.1 Basics The dialog stac ks pro vide an easy to do basic and consisten I/O with the user. The NoteDialog sho ws prompt or message ou pro vide, with button to con tin ue. The Con�rmDialog has buttons, so the user can ho ose et een options. The InputDialog sho ws an input �eld for the user to yp in to, with the abilit to cancel if she ho oses. Eac ariet of stac tak es an argumen t, arg whic ma either haracter string or dictionary If it is dictionary um er of options can hanged. If the argumen is string, then it is the message to displa ed, and the options will tak on their default alues. 6.3.2 The NoteDialog Stac The note dialog o�ers an easy to displa message with single push button the user can press to con tin ue. The syn tax for this stac is: 66 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Stac ks with Application In terfaces 6.1 Basics few of the Hyp erNeWS system stac ks are capable of sending and receiving messages from stac ks ou create. Their messages and capabilities are describ ed in this section. 6.2 The Clipb oard Stac The Clipb oard stac is ulti-card stac that is in tro duced in the User Guide. Besides manipulating the stac using the men or its shortcuts, it is also ossible to use the clipb oard from within our stac ks. Na vigation et een cards is done with the usual card na vigation messages suc as /GoNextCard put information in to the curren card of the Clipb oard stac k, use the Put command. Its syn tax is: [obj] /PutFoo /Clipboard Send where obj is the ob ject to cut/copied to the clipb oard, and is one of the follo wing ob ject yp es: Dra wing The argumen is Hyp erNeWS dra wing. HNObject The argumen is Hyp erNeWS ob ject. Image The argumen is Sun raster image or HIPS image. ext The argumen is haracter string. If ou an to cut/cop yp that isn’t listed ab e, use the ariation: [obj drawproc type] /PutAny /Clipboard Send where obj is the ob ject to cut/copied to the clipb oard, dr awpr is pro cedure that will dra the ob ject in the clipb oard (or nul lpr ), and typ is the name of the ob ject yp that will displa ed at the top left of the clipb oard. Since message passing in Hyp erNeWS cannot return alues, ou get the alue of the clipb oard sending the clipb oard message and aiting for the clipb oard to send message bac to ou. The syn tax for this is: Cop yrigh 1990 The uring Institute 65 Hyp erNeWS1.4 Reference Man ual 5.3 plot2 The plot2 program generates Hyp erNeWS dra wing represen ting graph from set of data oin ts. The format of the input �le is fairly straigh tforw ard, and is explained with the help of examples whic can found in the directory $HNHOME/share/examples/plot2data The graph in Figure as generated from the sample �le exam.3.data lo cated in the directory men tioned ab e. our graph can one of the yp es: line, thinline, bars, dots, smalldots, cross, or blo ks. ou can also sp ecify the title width, heigh t, lab els, etc. of the graph. The output of plot2 is Hyp erNeWS dra wing that ou can load (and edit) in Hyp erDra w. Figure 1: Plot2 output from data �le exam.3.data 64 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Utilities 5.1 dra wps The drawps utilit con erts Hyp erNeWS dra wings in to ostScript format. The input is read from stdin if �le is not sp eci�ed, and the output is sen to stdout The syn tax of the command is: drawps [-latex] [-news] [-rgb] [-pict] [-scale factor] [file] where the options are: -latex Generate ostScript that can used as the argumen to special command. -news Generate ostScript that is compatible with NeWS. -rgb This option will tak more care in con erting color dra wings in to shades of gra Useful when sending dra wings to laser prin ter. -pict Do not include images in the ostScript output. This option can used to oid the creation of large ostScript �les for previewing. -scale facto Scale the dra wing factor 5.2 dvi2ps The dvi2ps utilit con erts dvi �les in to ostScript format. The input is read from filename and the output is sen to stdout The syn tax of the command is: dvi2ps [-f n] [-t n] filename where the most common options are: -f Generate ostScript eginning at page -t Generate ostScript up to and including page Cop yrigh 1990 The uring Institute 63 Hyp erNeWS1.4 Reference Man ual 62 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual (third value))) (defun my-check-handler (value) (format "~%Check-box-handler: Box is now ~A~%" (if (= (third value) 0) "NOT CHECKED!" "CHECKED!"))) (defun my-abort (x) (abort)) (defun print-message (msg &aux stack type name sender mess-name args) (multiple-value-setq (sender mess-name args) (hnl_message msg)) (multiple-value-setq (stack type name) (hnl_object_parts sender)) (format "~%Received Message: ~A:~A:~A ~S ~S~%" stack type name mess-name args)) Cop yrigh 1990 The uring Institute 61 Hyp erNeWS1.4 Reference Man ual 4.11 Simple Example The follo wing piece of co de is simple program illustrating the use of the arious kinds of ob jects. um er of message handlers are sp eci�ed. These are called when matc hing messages arriv e. (defun run-test (&aux mystack mymenu mytext) (hnl_clear_interests) (setq mystack (hnl_interface_object nil ’stack "lisptest")) (setq mymenu (hnl_interface_object mystack ’pulldown "m1")) (setq mytext (hnl_interface_object mystack ’edittext "t1")) (setq myslider (hnl_interface_object mystack ’slider "s1")) (setq mybutton (hnl_interface_object mystack ’button "b1")) (setq mystop (hnl_interface_object mystack ’button "StopButton")) (setq mycolor (hnl_interface_object mystack ’colorselect "cs1")) (setq mycheck (hnl_interface_object mystack ’button "cb1")) (hnl_set_handler mymenu "Action" ’my-menu-handler) (hnl_set_handler mytext "WordAction" ’my-text-handler) (hnl_set_handler myslider "Action" ’my-slider-handler) (hnl_set_handler mybutton "Action" ’my-button-handler) (hnl_set_handler mycolor "Action" ’my-color-handler) (hnl_set_handler mycheck "Action" ’my-check-handler) (hnl_set_handler mystop NIL ’my-abort) (hnl_set_handler nil nil ’print-message) (hnl_start) (hnl_connect mystack) (hnl_show mystack) (hnl_run) (defun my-menu-handler (selection) (format "~%Menu-handler: received selection ~S~%" (third selection))) (defun my-text-handler (selection) (format "~%Text-handler: Double Click on ~S~%" (third selection))) (defun my-slider-handler (value) (format "~%Slider-handler: Got new value ~S~%" (third value))) (defun my-button-handler (value) (format "~%Button-handler: Button pressed, value ~S~%" (third value))) (defun my-color-handler (value) (format "~%Color-handler: New Color ~S~%" 60 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hnl size hnl size (Ob ject XY-list) Resize the ob ject to the new width and heigh sp eci�ed (in pix- els). hnl reshap hnl reshap (Ob ject XYWH-list) Mo an ob ject to new lo cation and resize the ob ject to the new width and heigh sp eci�ed (in pixels). Cop yrigh 1990 The uring Institute 59 Hyp erNeWS1.4 Reference Man ual hnl con�rm hnl con�rm (ListofStrings) Op en the Con�rm stac k, displa ying the text message. It aits for user input efore returning the alue if the user answ ers \y es" and NIL if the user answ ers \no". hnl set dra wing hnl set dra wing (Ob ject FileName) Cop dra wing from the �le in to the button. The button no tak es the shap of the dra wing, created using the dra wing to ol, and sa ed in the �le. 4.9 Card Routines hnl home ca rd hnl home ca rd (Stac kOb ject) Go to the home card of the giv en stac k. hnl next ca rd hnl next ca rd (Stac kOb ject) Go to the next card of the giv en stac k. hnl revious ca rd hnl revious ca rd (Stac kOb ject) Go to the previous card of the giv en stac k. hnl last ca rd hnl last ca rd (Stac kOb ject) Go to the last card of the giv en stac k. hnl goto ca rd hnl goto ca rd (Ob ject &optional Id) Go to the named card of the giv en stac k. Object is either card, in whic case the second argumen is ignored, or the stac on whic the desired card liv es. In the latter case, the second argumen is used to iden tify the card. This is either the name of the card, or its index on the stac k. 4.10 Resize and Mo Op erations hnl move hnl move (Ob ject XY-list) Mo the ob ject to the co ordinate lo cation sp eci�ed. Co ordinates are giv en in screen pixels. If the ob ject is stac k, the co ordinates are relativ to the lo er-left corner of the screen. Card ob ject co ordinates are relativ to the lo er-left corner of the stac they reside on. Card and bac kground ob jects cannot mo ed. 58 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hnl unlo ck up date hnl unlo ck up date (Stac kOb ject) Unlo all up dates for the giv en stac k. An hanges to the stac since it as lo ed will erformed. No action is tak en if the stac is already unlo ed. hnl stack cop Ob ject hnl stack cop (OldStac k) Create new cop of the giv en stac k, returning its unique name. The alue returned is reference to the new stac k. This alue ust used in all future references to the ob ject. hnl save hnl save (Stac k) Sa the stac using its curren name. hnl save as hnl save as (Stac String) Sa the stac using the string pro vided as its name. hnl rename hnl rename (Ob ject String) Rename the ob ject to String Stac ks cannot renamed using this function. rename stac use hnl save or hnl save as The alue returned hnl rename should used in all future references to the stac k. hnl new object hnl new object (Stac String) Add new ob ject to the stac k. The supplied name ust not the name of an existing ob ject on that stac k. This function calls hnl menu to select the ob ject from men u. hnl sta rt edit hnl sta rt edit (Stac k) Put the stac in to edit mo de. hnl stop edit hnl stop edit (Stac k) Put the stac in to bro wse mo de. hnl select hnl select (Ob ject) Select the giv en card ob ject. hnl sho erro hnl sho erro (ListofStrings) Sho ws the error stac with an EditT ext ob ject con taining the list ListofStrings The message should list of strings to displa ed on successiv lines of the error stac k. If only one line is to displa ed, argumen ma simple string of text. Cop yrigh 1990 The uring Institute 57 Hyp erNeWS1.4 Reference Man ual hnl object pa rts List hnl object pa rts (Ob ject) Returns three alues: the stac name, yp e, and ob ject name of the argumen t. All three alues returned are strings. hnl message List hnl message (Message) Returns three alues: the Sending-Object of the message (i.e., the ob ject whic sen the message), the Name of the message, and the Arguments accompan ying the message. 4.7 General Con trol Routines hnl ush input hnl ush input () Flush ending input from Hyp erNeWS. hnl ush hnl ush () Flush ending input to Hyp erNeWS. hnl ok hnl ok () Chec ks the status of the connection et een Lisp and Hyp er- NeWS. It returns if Hyp erNeWS is still running and the con- nection is go d. 4.8 General Op erations on Ob jects hnl hide hnl hide (Ob ject) Hide the giv en ob ject. No action is tak en if the ob ject is already hidden. hnl exists hnl exists (Ob ject) Returns if the giv en ob ject exists. hnl up date hnl up date (Ob ject) Up date the ob ject the ob ject will redra wn. hnl lo ck up date hnl lo ck up date (Stac kOb ject) Lo all up dates for the giv en stac k. Up dates will erformed when the stac is unlo ed. No action is tak en if the stac is already lo ed. 56 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hnl get hnl get (Ob ject ar) Return the curren alue of the instance ariable Var Object is of yp Ob ject, as obtained from hnl interface object Var is string, and the name of the instance ariable. hnl put hnl put (Ob ject ar alue) Set the instance ariable Var within the Hyp erNeWS ob ject Ob- ject to Value The instance ariable ust capable of eing set. Syn tax Examples: (hnl_put myslider "Value" 23) (hnl_put mytext "Value" ’("line1" "line2")) hnl run hnl run (&optional Timeout) En ter an ev en lo op. This should only called if message han- dlers ha een registered in the clien t. Receiv messages within the ev en lo op and call an appropriate handler, if registered. If no timeout is sp eci�ed, the system aits un til user input ccurs at the in terface. If sp eci�ed, the string \timeout" is returned if no user input ccurs within the sp eci�ed erio d. The Timeout ariable is the aiting erio in milliseconds. hnl ps hnl ps (string) Send string of ostScript co de to Hyp erNeWS. 4.6 Ob ject Query Op erations hnl object yp hnl object yp (Ob ject) Returns the yp of an ob ject as string. The alue returned will one of \stac k" \bac kground" \card", \button", \slider", \pulldo wn", \edittext", etc. hnl object name hnl object name (Ob ject) Return the name of an ob ject (as de�ned on the Hyp erNeWS stac k), as string. hnl object stack Ob ject hnl object stack (Ob ject) Return the stac ob ject whic is the paren of the ob ject. �nd the name of the stac k, one ust use hnl object name Cop yrigh 1990 The uring Institute 55 Hyp erNeWS1.4 Reference Man ual hnl send hnl send (Ob ject Message Args) Send message to an ob ject with list of argumen ts. Object is of yp Ob ject, as obtained from hnl interface object Message is string, and the name of the message to sen t. Args is list of argumen ts. Syn tax Examples: (hnl_send myslider "SetValue" ’(23)) (hnl_send myslider "HalveValue" NIL) hnl get value hnl get value (Ob ject) Returns the alue of the sp eci�ed ob ject. or sliders, buttons and hec xes this is single in teger alue. or EditT ext ob jects, the returned alue is list of strings, successiv strings giving the text on eac line of the ob ject. or PullDo wn ob jects, the returned alue is list of all the items (as strings) in the men u. or ColorSelect ob jects, the alue returned is list of alues, represen ting the red, green, blue and gra alues of the color resp ectiv ely Object is of yp Ob ject, and is alue obtained from hnl interface object Syn tax Examples: (setq slider-value (hnl_get_value myslider)) (setq first-line (car (hnl_get_value mytext))) (setq button-state (hnl_get_value mybutton)) hnl set value hnl set value (Ob ject alue) Set new alue for particular ob ject. Object is of yp Ob ject, and is alue obtained from hnl interface object Syn tax Examples: (hnl_set_value myslider 34) (hnl_set_value mytext ’("line1" "line2" "line3")) (hnl_set_value mytext "only on one line") (hnl_set_value mybutton 1) 54 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 4.5 Sending and Receiving Messages unctions for sending and receiving general messages are: hnl_read hnl_send Since setting and getting alues of ob jects is the most common op eration, general functions to do this are ailable. These are: hnl_get_value hnl_set_value The follo wing functions are pro vided for reading and setting parameter (or in- stance ariable) alues of Hyp erNeWS ob jects. See Section X.4 for complete list of ailable ob ject ariables organized ob ject class. hnl_get hnl_put The use of hnl get and hnl put should, ho ev er, oided. call to the function hnl run puts the clien in an in�nite lo op, aiting for messages from the in terface. This is essen tially making rep eated calls to hnl read. Additionally as messages arriv e, appropriate functions are called to handle them. call to ab ort from one of the handlers terminates the clien program. Finally the function hnl ps can used to send ostScript co de to executed the NeWS serv er. hnl read hnl read (&optional Timeout Read data from Hyp erNeWS. If no data is presen t, ait for Timeout milliseconds. If no input is receiv ed within this time erio d, the string \timeout" is returned. Timeout is an in teger ariable. If omitted, it is set to in�nit Cop yrigh 1990 The uring Institute 53 Hyp erNeWS1.4 Reference Man ual hnl clea interests hnl clea interests () All registered in terests (i.e., message templates) and asso ciated templates are stored in the ariable *hnl interests* This function sets the ariable to NIL 4.4 Starting Hyp ernews and Connecting to Stac The clien program ust ensure that the Hyp erNeWS serv er is running, and inform it that new clien is starting. This is done using the function hnl start The clien program ust establish connection with the appropriate stac k, i.e. the one con taining all the required in terface ob jects. This is done call to hnl connect Finally to ensure that the stac is displa ed, the clien ma execute hnl show hnl sta rt hnl sta rt (&optional Clien t-Name The Client-Name is string, whic defaults to \lisp". hnl connect hnl connect (Stac k) The Stack is string or ob ject to whic an to connect. If the stac has already een declared as an ob ject this ob ject can giv en instead of the name of the string, whic defaults to \lisp". hnl sho hnl sho (Ob ject) The Object is an ob ject returned hnl interface object It will sho wn. 52 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 4.3 Registering Message Handlers It is ossible to ha the clien program op erate in \listen" mo de, essen tially executing an in�nite ait-for-message-then-pro cess-message lo op. If this is to used, it is neccesary to sp ecify the function to called for eac kind of message the clien is in terested in. Eac suc function is referred to as hand ler and is registered using the function hnl set handler or instance, giv en the button mybutton declared ab e, migh an the function button-handler to called eac time the button is pressed. The function hnl set handler ould used to register this as follo ws: (hnl_set_handler mybutton "Action" ’button-handler) This sp eci�es that the function button-handler is to called eac time mes- sage named Action is receiv ed from the ob ject declared as mybutton The en tire message is passed on to the function as its argumen t. The function button-handler ould de�ned elsewhere as normal Lisp function with one argumen t, for ex- ample, as: (defun button-handler (msg &aux sender msg-name value) (setq sender (first msg) msg-name (second msg) value (third msg)) (format "~%Button-handler: Button ~A pressed, value ~S~%" (hnl_object_name sender) value)) After all handlers are set, it is necessary to call hnl run to set the clien in to listen mo de. The Lisp in terface calls the sp eci�ed function eac time corresp onding message yp arriv es. Messages whic do not matc an registered handler are ignored. hnl set handler hnl set handler (Ob ject Message-Name unction Register an in terest of the clien t, and sp ecify the name of the function to called when message matc hing this arriv es. Registration of all handlers should preceeded call to hnl clear interests The Object ariable is of yp Object and is the sender of the message; alue obtained from call to hnl interface object Message-Name is of yp String and is the name of the message receiv ed. The Function ariable is the name of the function to called when the message arriv es, and is of yp Symbol Cop yrigh 1990 The uring Institute 51 Hyp erNeWS1.4 Reference Man ual The �rst argumen to hnl interface object is the name of the stac on whic the ob ject exists. This is not applicable to the paren stac itself, hence the NIL as �rst argumen when declaring stac k. Eac in terface ob ject on the stac is declared in similar fashion. or example, to use button named button1 in the in terface, this ma declared (using lo cal ariable, sa mybutton as: (setq mybutton (hnl_interface_object mystack ’button "button1")) hnl interface object hnl interface object (Stac k-Ob ject yp Name) Declare new in terface ob ject to used the clien t. The alue returned ust used in all future references to the ob ject, for example in all functions requiring an Ob ject as an argumen t. Stack-Object is of yp Object It should NIL when declaring stac k. Otherwise it should alue obtained from previous call to hnl interface object de�ning the paren stac k. Type is of yp Symbol and is one of: stack background card button slider edittext pulldown colorselect or canvas Name is of yp String and is the name of the ob ject as sp eci�ed on the Hyp erNeWS stac k. Syn tax Examples: (setq mystack (hnl_interface_object NIL ’stack "lisptest")) (setq mybutton (hnl_interface_object mystack ’button "button1")) 50 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual The Lisp In terface 4.1 Basics Hyp erNeWS pro vides um er of ob ject yp es, suc as buttons, sliders, men us etc. These can used to design an in terface to program written in C, Prolog or Common Lisp. The program is referred to as \clien t" of the Hyp erNeWS serv er. All in terface ob jects used clien exist on \stac k" to whic the clien ust \connect" efore it can access the ob jects. All ob jects comm unicate with eac other and the clien using messages. The clien can read or set the alue asso ciated with particular ob ject at an time sending an appropriate message to the ob ject. The clien can also put in to \listen" mo de where it aits un til message arriv es from one of the in terface ob jects. The clien ust sp ecify the messages it is in terested in. An ev en lo op and message handler are pro vided to giv the programmer template for in terpreting messages. Belo w, details of the Lisp in terface to Hyp erNeWS are giv en. There are four stages in using Hyp erNeWS stac from Lisp: 1. Declaration of the in terface ob jects. 2. Registration of functions, if an to called in resp onse to messages arriving from the in terface. 3. Starting Hyp erNews and connecting to stac k. 4. Sending and receiving messages. 4.2 Declaring an Ob ject The follo wing yp es of ob jects are de�ned for use in an in terface: Stac k, Bac k- ground, Card, Button, Slider, EditT ext, PullDo wn, ColorSelect, and Can as. More than one of eac ob ject yp ma used in stac k, pro vided they all ha unique names. urthermore, eac ob ject used ust declared in the clien t. This is done using the function hnl interface object describ ed elo w. The alue returned this function serv es as reference to the ob ject, and ust retained as the alue of lo cal ariable. So for example, if the program is to connect to stac called lisptest lo cal ariable, sa mystack ma used as follo ws: (setq mystack (hnl_interface_object NIL ’stack "lisptest")) Cop yrigh 1990 The uring Institute 49 Hyp erNeWS1.4 Reference Man ual 48 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Stack: ExampleObjects Object: edittext(textbox) Message: WordAction Args: [string(scrollable)] Stack: ExampleObjects Object: slider(#10) Message: Action Args: [36] Stack: ExampleObjects Object: colorselect(#9) Message: Action Args: [[0.54,0.54,0.54,0.54]] Stack: ExampleObjects Object: canvas(#11) Message: OnEnter Args: [] Cop yrigh 1990 The uring Institute 47 Hyp erNeWS1.4 Reference Man ual 3.12 Sample Program This program starts comm unication with Hyp erNeWS, op ens the ExampleOb jects stac k, then aits for message, and displa ys the name of the ob ject, message and argumen ts. Although simple, it follo ws basic structure that is useful template for most applications; that of recognizing messages from Hyp erNeWS and taking some action. go :- hn_start, hn_show(stack(’ExampleObjects’)), hn_run. hn_message(stack(Stack),Message,Args) :- write(’Stack: ’), write(Stack),nl, write(’Message: ’), write(Message),nl, write(’Args: ’), write(Args),nl,nl. hn_message(Stack:Object,Message,Args) :- write(’Stack: ’), write(Stack), write(’ Object: ’), write(Object),nl, write(’Message: ’), write(Message),nl, write(’Args: ’), write(Args),nl,nl. catch anything else hn_message(_,_,_). Example output from running the program, clic king on arious Hyp erNeWS ob jects, lo oks lik this: yes ?- go. Stack: ExampleObjects Message: Connected Args: [] Stack: ExampleObjects Object: button(pushbutton) Message: Action Args: [0] Stack: ExampleObjects Object: button(Checkbox) Message: Action Args: [1] 46 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn menu(+stack(Stack),+Message,+Args) Sends the message to the selected ob ject or to the curren card. err ors ails if the stac do es not exist. hn fo cus menu(+stack(Stack),+Message,+Args) Sends the message to the curren fo cus. err ors ails if the stac do es not exist. hn stack menu(+stack(Stack),+Message,+Args) Sends the message to the stac k. err ors ails if the stac do es not exist. Cop yrigh 1990 The uring Institute 45 Hyp erNeWS1.4 Reference Man ual hn move(+Object,+[X,Y]) Mo the ob ject to co ordinate lo cation [X,Y] Co ordinates are giv en in screen pixels. If the ob ject is stac k, the co ordinates are relativ to the lo er-left corner of the screen. Card ob ject co ordinates are relativ to the lo er-left corner of the stac they are on. Card and bac kground ob jects cannot mo ed. err ors ails if the ob ject do es not exist. see also hn size/2 hn reshap e/2 hn size(+Object,+[W,H]) Resize the ob ject to new width and heigh Sizes are giv en in screen pixels. err ors ails if the ob ject do es not exist. see also hn move/2 hn reshap e/2 hn reshap e(+Object,+[X,Y,W,H]) Resize the ob ject to new width and heigh and also mo the ob ject to osition [X,Y] Dimensions are giv en in screen pixels, and co ordinates are relativ to the lo er-left corner of the stac or screen, as with the mo op eration. err ors ails if the ob ject do es not exist. see also hn move/2 hn size/2 3.11 Men u-based Op erations These routines send messages to ob jects as if they had come from Hyp erNeWS men selection. They are useful as ou do not need to kno the name of an ob ject efore sending message. 44 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn last ca rd(+stack(Stack)) Go to the last card of the giv en stac k. err ors ails if the stac do es not exist. see also hn home ca rd/1 hn next ca rd/1 hn revious ca rd/1 hn goto ca rd(+Stack:ca rd(Ca rdName)) Go to the named card on the giv en stac k. err ors ails if the stac or card do es not exist. see also hn goto ca rd/2 hn goto ca rd(+Stack,+Ca rd) Go to the named card on the giv en stac k. The argumen Card ma either an in teger card um er, or atomic card name. err ors ails if the stac or card do es not exist. see also hn goto ca rd/1 3.10 Resize and Mo Op erations Cop yrigh 1990 The uring Institute 43 Hyp erNeWS1.4 Reference Man ual hn con�rm(+T ext,-Answ er) Op ens the Con�rm stac k, displa ying the text message. It aits for user input efore returning the answ er yes or no hn set dra wing(+Stack:button(Name),+File) Copies dra wing from the �le in to the button. 3.9 Card Routines hn home ca rd(+stack(Stack)) Go to the home card of the giv en stac k. err ors ails if the stac do es not exist. see also hn next ca rd/1 hn revious ca rd/1 hn last ca rd/1 hn next ca rd(+stack(Stack)) Go to the next card of the giv en stac k. err ors ails if the stac do es not exist. see also hn home ca rd/1 hn revious ca rd/1 hn last ca rd/1 hn revious ca rd(+stack(Stack)) Go to the previous card of the giv en stac k. err ors ails if the stac do es not exist. see also hn home ca rd/1 hn next ca rd/1 hn last ca rd/1 42 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn new object(+stack(Stack),+Name) Add new ob ject to the stac tak en from the NewOb jects stac k. The supplied name ust the name of an existing ob ject on that stac k. This routine calls hn menu/3 to select the ob ject from the New men u. err ors ails if the stac do es not exist, or if the name is not atomic. hn sta rt edit(+stack(Stack)) Puts the stac in to edit mo de. err ors ails if the stac do es not exist. see also hn stop edit/1 hn stop edit(+stack(Stack)) Puts the stac in to bro wse mo de. err ors ails if the stac do es not exist. see also hn sta rt edit/1 hn select(+Stack:Ca rdObject) Selects the giv en card ob ject. err ors ails if the ob ject do es not exist, or if the ob ject is not card ob ject. see also hn sta rt edit/1 hn sho erro r(+T ext) Sho ws the error stac with text tak en from the argumen t. Cop yrigh 1990 The uring Institute 41 Hyp erNeWS1.4 Reference Man ual hn unlo ck up date(+stack(Stack)) Unlo all up dates for the giv en stac k. An hanges to the stac since it as lo ed will erformed. No action is tak en if the stac is already unlo ed. err ors ails if the stac do es not exist. see also hn lo ck up date/1 hn stack cop y(+stack(Stack),-stack(NewStack) Create new cop of the giv en stac k, returning its unique name as the NewStack argumen t. err ors ails if the stac do es not exist. hn save(+stack(Stack)) Sa the stac using its curren name. err ors ails if the stac do es not exist. hn save as(+stack(Stack),Name) Giv the stac new name and sa it. err ors ails if the stac do es not exist, or if the name is not atomic. hn rename(+Stack:Object,+Name,-Stack:NewObject) Rename the ob ject to the atom NewStack Stac ks cannot renamed using this predicate. rename stac use the hn save/1 or hn save as/2 routine. err ors ails if the stac or ob ject do es not exist, or if the name is not atomic. 40 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn hide(+Object) Hide the giv en ob ject. The connection is not brok en if the ob ject is stac k. No action is tak en if the ob ject is already hidden. err ors ails if the ob ject do es not exist. see also hn sho w/1 hn connect(+stack(Stack)) Connect the clien program to the giv en stac k. err ors ails if the stac do es not exist. see also hn sho w/1 hn exists(+Object) Returns true if the giv en ob ject exists. hn up date(+Object) Up dates the ob ject (the ob ject will redra wn). err ors ails if the ob ject do es not exist. hn lo ck up date(+stack(Stack)) Lo all up dates for the giv en stac k. Up dates will erformed when the stac is unlo ed. No action is tak en if the stac is already lo ed. err ors ails if the stac do es not exist. see also hn unlo ck up date/1 Cop yrigh 1990 The uring Institute 39 Hyp erNeWS1.4 Reference Man ual hn set text(+Stack:edittext(Object),+T ext) Sets the EditT ext ob ject on the giv en stac to the alue of the text sending Setvalue message. The Text argumen should tak one of the follo wing forms: 1. An atom. Useful for setting the ob ject to single line of text. 2. list of string(TextLine) terms. Eac TextLine argumen holds single line of text as an atom. 3. The term text(TextList) where TextList is list of atoms, one er line of text. err ors ails if the ob ject do es not exist, or if the text is not in the format describ ed ab e. see also hn get text/2 hn get text(+Stack:edittext(Object),-T ext) Returns the curren alue of the EditT ext ob ject on the giv en stac k. Text is returned as list of string(TextLine) terms. err ors ails if the ob ject do es not exist. see also hn set text/2 3.8 General Op erations on Ob jects hn sho w(+Object) Sho the giv en ob ject. If the ob ject is stac k, the clien is �rst connected. No action is tak en if the ob ject is already visible. err ors ails if the giv en ob ject do es not exist. see also hn hide/1 hn connect/1 38 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 3.7 Editing Ob jects The routines hn get/3 and hn put/3 allo ob ject instance ariables to set and retriev ed from Hyp erNeWS. See Section 9.2 for complete list of ailable ob ject ariables organized ob ject class. The list details for eac ariable its name, yp and default alue. Note that using the class hierarc an ob ject inherits the instance ariables from its paren classes. hn get(+Object,+V r,-V alue) Returns in Value the curren alue of the instance ariable Var from the Hyp erNeWS ob ject Object See Section 9.2 for details of whic ariables are appropriate for eac ob ject class. err ors ails if the ob ject do es not exist, or the ariable is not an instance ariable within the ob ject’s class. see also hn put/3 hn put(+Object,+V r,+V alue) Sets the instance ariable Var within the Hyp erNeWS ob ject Object to Value The instance ariable ust capable of eing set. See Section 9.2 for details of whic ariables are appropriate for eac ob ject class. err ors ails if the ob ject do es not exist, if the ariable is not an instance ariable within the ob ject’s class, or if the alue giv en is not of the correct yp e. see also hn get/3 Cop yrigh 1990 The uring Institute 37 Hyp erNeWS1.4 Reference Man ual 3.6 High-Lev el I/O The follo wing routines de�ne the high-lev el I/O facilities ailable from Prolog. hn read(-Data) Reads data from Hyp erNeWS. If no data is presen t, the routine blo ks un til input is ailable to read. Data is returned as the Prolog term message(Object,Message,Args) Object Message and Args are de- �ned in Section 3.4. see also hn read/2 hn read(-Data,+Dela y) Reads data from Hyp erNeWS. If no data is presen t, the routine aits for Delay microseconds. If no input is receiv ed within this time erio d, the atom timeout is returned. Otherwise data is returned as the Prolog term message(Object,Message,Args) Object Message and Args are de�ned in Section 3.4. err ors ails if the argumen Delay is not an in teger. see also hn read/1 hn send(+Object,+Message,+Args) Sends the message Message to the Hyp erNeWS ob ject Object with the list of argumen ts giv en in Args Details of the format of the argumen ts are giv en in Section 3.4. err ors Argumen ts ust correctly yp ed otherwise the predicate fails. see also hn read/1 hn read/2 hn ps(+P ostScript) Sends the giv en ostScript co de to the NeWS serv er. hn write(+Data) Determines the yp of the data efore writing it to Hyp erNeWS in suit- able format. See Section 3.3 for details of data yp con ersion et een Prolog and Hyp erNeWS. 36 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 2. The push button push1 within the stac New is clic ed, causing an Action message to routed through the Hyp erNeWS hierarc and on to the clien t. Prolog ould see this data in the form: message(’New’:button(push1),’Action’,[0]) 3. rom the same stac k, double-clic king on the ord \Dann y" in the EditT ext ob ject p25 sends WordAction message. This ould seen from Prolog as: message(’New’:edittext(p25),’WordAction’,[string(’Danny’)]) 3.5 Con trol Routines The follo wing routines are used for general con trol: hn ush input Flush ending input from Hyp erNeWS. err ors ails if the connection et een Prolog and Hyp erNeWS is brok en. see also hn ush/0 hn ush Flush ending output to Hyp erNeWS. err ors ails if the connection et een Prolog and Hyp erNeWS is brok en. see also hn ush input/0 hn ok Chec ks the status of the connection et een Prolog and Hyp erNeWS. It returns true if Hyp erNeWS is still running and the connection is go d. hn verb ose(+Flag) urns erb ose message information on or o�. Call with the argumen on to turn on, or off to turn o�. erb ose is initially turned o�. hn clea The Prolog routines use stac structure to comm unicate their argu- men ts and results to and from Hyp erNeWS. This predicate clears the comm unication stac k. Cop yrigh 1990 The uring Institute 35 Hyp erNeWS1.4 Reference Man ual 3.4 Resp onding to Messages 3.4.1 Hyp erNeWS Data ormat The predicates hn run/0 and hn run/1 are examples of con trol lo ops oth of whic call hn read/1 to ait inde�nitely for an ev en t, efore returning the data from Hyp erNeWS. Data is returned in the form of prolog term (message/3) with three argumen ts as sho wn: message(Object,Message,Args) The user de�ned predicate hn message/3 is then called (if it exists) to pro cess the argumen ts of the term. If ou use one of these con trol lo ops, ou ust supply clauses for hn message/3 that allo matc hing of the Hyp erNeWS messages with appropriate actions. The format of the three argumen ts is giv en elo w: Object Can tak di�eren forms: if the message has come directly from stac k, then the ob ject will stack(StackName) where StackName is the name of the Hyp erNeWS stac k. Otherwise the ob ject has part name: StackName:hntype(Object) where Obje ct is the name of Hyp erNeWS ob ject, and hntyp ma one of the follo wing atoms: ackgr ound ar dittext button slider pul ldown olorsele ct or anvas Message The name of the message, whic ust an atom. Args Message argumen ts are returned as elemen ts in Prolog list. See Section 3.3 for details of ho Hyp erNeWS data ob jects are represen ted in Prolog. 3.4.2 Examples This section illustrates some examples of Hyp erNeWS messages, and what the corresp onding Prolog format of the message ould lo ok lik e: 1. The stac Ex issues the follo wing message directly to the clien t: [(hi there client) 3] /Foo ClientSend The resulting Prolog data ould tak the form: message(stack(’Ex’),’Foo’,[string(’hi there client’),2,3]) 34 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn message(+Object, +Message, +Args) ou should supply clauses for this routine if ou use the standard con trol lo op hn run/0 It is called the con trol lo op after data has een read from Hyp erNeWS. The argumen ts (see Section 3.4) are returned from Hyp erNeWS through hn read/1 our clauses should allo messages to handled matc hing on ob ject, message name, or argumen alues. see also hn run/0 hn run/1 After establishing lo w-lev el comm unication using hn sta rt/0 or hn sta rt/1 the program ust connected to Hyp erNeWS stac efore an comm unication can ccur. This can erformed explicitly through the hn connect/1 predicate, or implicitly when stac is op ened using the hn sho w/1 predicate. This allo ws comm unication to ccur regardless of whether stac is visible or not. 3.3 Data yp Con ersion allo e�ectiv comm unication et een Prolog clien and the ostScript Hy- erNeWS program, data ust con erted in to suitable represen tation on eac side. able 1sho ws ho data yp es are equated et een the pro cesses. Note that the functor name ob jt yp can tak one of the follo wing atomic forms: bac kground, card, button, edittext, slider, pulldo wn, colorselect or can as. Hyp erNeWS yp Prolog equiv alen olean yp atom true/false ullt yp atom ull in tegert yp in teger alue oatt yp oat alue namet yp atom name stringt yp term string(’T ext’) arra yt yp list [...] message term message(Ob ject,Message,Args) Ob ject (dictt yp e) term stac k(’Stac kName’) Ob ject (dictt yp e) term ’Stac kName’: ob jt yp (’Ob jName’) Message (namet yp e) atom messagename Args (arra yt yp e) list args able 1: Prolog data yp econ ersion. Cop yrigh 1990 The uring Institute 33 Hyp erNeWS1.4 Reference Man ual hn sta rt(+Name) erforms the same function as hn sta rt/0 except that the name of the clien program is supplied as the atom Name err ors ails if the comm unication cannot made successfully with Hyp er- NeWS. see also hn sta rt/0 hn stop This routine disconnects Prolog from Hyp erNeWS. Ho ev er, it do es not kill Hyp erNeWS. It is safe to mak sa ed state of our Prolog program after calling this routine. hn run This routine receiv es messages from Hyp erNeWS within an ev en lo op. It calls the routine hn read/1 to ait for user input then hn message/3 to pro cess the message receiv ed. see also hn run/1 hn run(+TimeOut) This routine receiv es messages from Hyp erNeWS within an ev en lo op. It calls the routine hn read/2 supplying an in teger timeout alue (in micro seconds). If no user input has ccurred within the sp eci�ed erio d, the atom time out is returned. Otherwise message from Hyp erNeWS ob ject will presen t. It then calls hn message/3 to pro cess the message receiv ed. see also hn run/0 32 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual The Prolog In terface 3.1 Basics This section describ es the in terface et een Quin tus Prolog and Hyp erNeWS. Predicates exist to send ostScript co de to Hyp erNeWS and in terpret messages receiv ed. An ev en lo op and message handler are pro vided to allo the program- mer template for in terpreting messages. simple example program is giv en in Section 3.12. This in terface is based on the in terface describ ed in Section 3.5. 3.2 Getting Prolog Started The necessary in terface routines are loaded in to Prolog as follo ws: :- ensure_loaded(’<$HNHOME>/intf/prolog/interface.pl’). where $HNHOME is the en vironmen ariable for the Hyp erNeWS home directory on our system. It should expanded to an absolute path name for use with the ensure loaded predicate. These routines already exist in compiled form as sa ed Prolog state, whic can started with the command: hnprolog The follo wing routines are used to start, stop and run the Hyp erNeWS in terface: hn sta rt This command starts the Hyp erNeWS in terface. If Hyp erNeWS is al- ready running, Prolog connects to it. Otherwise it will start Hyp erNeWS. Do not attempt to mak sa ed state of our Prolog program after ha v- ing called this routine. This routine giv es the clien program the default name prolog err ors ails if the comm unication cannot made successfully with Hyp er- NeWS. see also hn sta rt/1 Cop yrigh 1990 The uring Institute 31 Hyp erNeWS1.4 Reference Man ual 30 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual main(argc,argv) int argc; char **argv; if (!hn_start(argv[0])) fprintf(stderr,"creeper: hn_start() failed.\n"); exit(1); /* Define the interface objects */ mystack hn_new_object((char *) NULL,hn_Stack,"Creeper"); /* Register the messages */ hn_register(debug,hn_new_message(ANY,ANY,ANY)); hn_register(myhandler, hn_new_message(ANY,"MoveIt",hn_new_array_body(2))); hn_register(creep,hn_timeout); hn_register(hn_stop,hn_quit); /* Connect to the stack */ hn_connect(mystack); /* Wait for messages */ hn_listen(5000); exit(0); Once again, e’ll alk through the co de. In main() only iden tify the stac itself, and ha the stac manage comm unication with an ob jects residing on the stac k. Both this st yle and the st yle used in the �rst example are alid. It is matter of ersonal taste whic one ou prefer. The only other di�erences in the main routine are some of the handlers that are registered. The debug() routine is useful to see what messages are sen to the stac k. It will accept an message, and since it returns 0, Hyp erNeWS will see if it matc hes an other handling routines. The myhandler() routine gets in ok ed when MoveIt is sen to the clien t, and argumen ts are passed. The op eration of this handler is similar to the handler in the prior example. The creep() handler is called if no messages are sen to the stac within 5000 milliseconds (or seconds). It uses sync hronous comm unication to get the curren origin of the stac k, stored in the stac instance ariables ScreenX and ScreenY The co ordinates are incremen ted 40, and then the Move message is sen to the stac k, whic will mak it slo wly creep to the upp er-righ corner of the screen. Finally the hn stop() routine that will terminate the listening lo op is used as direct argumen to hn register() so that once the hn quit message is receiv ed the clien t, the Hyp erNeWS connection will brok en and con trol in the clien will con tin ue on the statemen follo wing the hn listen() call. Cop yrigh 1990 The uring Institute 29 Hyp erNeWS1.4 Reference Man ual 2.6.3 The Clien Co de The co de that will comm unicate with the Creep er stac is sho wn elo w: #include <stdio.h> #include <hypernews.h> hn_any *mystack; int myhandler(any,argc,argv) hn_any *any,*argv[]; int argc; int xint,yint; hn_any *xany,*yany,*myargs; xint argv[0]->u.number; yint argv[1]->u.number; xany hn_new_number((double) xint); yany hn_new_number((double) yint); myargs hn_new_array(xany,yany,NULL); hn_send(mystack,"Move",myargs); hn_free(myargs); return 1; int creep() hn_any *myargs,*xany,*yany; int xint,yint; xany hn_get(mystack,"ScreenX"); yany hn_get(mystack,"ScreenY"); xint xany->u.number 40; yint yany->u.number 40; myargs hn_new_array(hn_new_number((double) xint), hn_new_number((double) yint),NULL); hn_send(mystack,"Move",myargs); hn_free(myargs); return 1; int debug(any,argc,argv) hn_any *any,*argv[]; int argc; fprintf(stderr,"Message received by client: /%s\n", any->u.message.name); return 0; 28 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual dup FileExists runprogram pop [(Can’t start client: ~/client1)] ShowError ifelse def This assumes that the binary is lo cated in our home directory It will hec to see if the binary exists, and if so, it will run the clien as new Unix pro cess. 2.6 Another Example 2.6.1 Basics In this second example e’ll sho little more complex clien that actually uses the timeout capabilities and passes more than one argumen t. Again, this example is ompletely useless, but it do es demonstrate ho to do few things that are useful. The stac will ha men as it had efore, but this time selecting an item will send argumen ts to the stac k: the um er selected ultiplied 2, and the um er itself. This will sen to the clien t, and the clien will send mo command to the stac with these um ers as its and co ordinates. An added feature will mo the stac sligh tly if no men item is hosen within seconds. 2.6.2 The Stac e’ll create this stac lik so: 1. Create new stac k, as efore. 2. Create new PullDo wn ob ject. Giv it smaller um ers, suc as 0, 20, 40, 60, and create script lik this: /Action [exch cvi dup mul exch] /MoveIt ParentSend def so that ou will send the desired X,Y co ordinate of the lo er-left corner of the stac k, with the alue eing wice the alue. 3. Sa this stac as Creep er. Note that in this example used ParentSend instead of ClientSend to send the message to the clien t. In this case the message will passed to the card, bac kground, stac k, and then clien t, since only the clien will able to handle the MoveIt message. Cop yrigh 1990 The uring Institute 27 Hyp erNeWS1.4 Reference Man ual hn_listen(hn_forever); exit(0); First e’ll talk ab out the main routine, and then e’ll lo ok at the handlers. The �rst thing that is done in main() is to call hn start() passing it the name of the program. Then the stac ob jects that will referenced from the clien are de�ned using hn new object() Next, the handler myhandler() is registered so that it will called whenev er the DoWhatsRight message is receiv ed, and should exp ect an argumen to passed with it. When Hyp erNeWS exits, the clien will sen the hn quit message, whic do esn’t ha to created using hn new message() ecause it is message that Hyp erNeWS already kno ws ab out. Next connect to the stac that ha de�ned ab e, and en ter listening lo op, aiting for messages from the stac k. Regarding the handling routines: When myhandler() gets con trol, it exp ects to �nd one argumen in the argumen list. It then creates new Hyp erNeWS ob ject whic is the passed in teger divided o. The new ob ject is then placed in an arra whic is the argumen list. Argumen passing in Hyp erNeWS clien ts is similar to in argumen passing, in that all argumen ts are passed in ull- terminated arra Next, hn send() is used to send the SetValue message to the Slider ob ject in the stac k. The hn free() call is not required, but it is go practice to free up large unks of storage after ou are done with them. Note that hn free() is recursiv e, so passing myargs will also free mynum Finally return 1, sa ying that no other handlers should considered with this particular message. The quit() handler is called up on receipt of the hn quit message. All it do es is call hn stop() whic will exit the listening lo op and close the Hyp erNeWS connection. In the next example ou’ll see that ou can simply sp ecify hn stop() when registering the hn quit message. 2.5.4 Executing the Stac Once the program is compiled, it can connected to the Stac k1 stac op ening the stac from within Hyp erNeWS and then running the client1 program from terminal windo w. The slider will then resp ond ev ery time men item is selected. Remem er that ou can also see all the messages that are eing passed enabling logging in the SystemInformation stac k. ypically though, it is more con enien to start the pro cess automatically when the stac is �rst op ened. This can done adding the follo wing co de to the stac k’s script: /OnInit HOME (/client1) append 26 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual #include <stdio.h> #include <hypernews.h> hn_any *mystack,*mymenu,*myslider; int myhandler(any,argc,argv) hn_any *any,*argv[]; int argc; int myint; hn_any *mynum,*myargs; myint argv[0]->u.number; mynum hn_new_number((double) myint/2); myargs hn_new_array(mynum,NULL); hn_send(myslider,"SetValue",myargs); hn_free(myargs); return 1; void quit() hn_stop(); main(argc,argv) int argc; char *argv[]; if (!hn_start(argv[0])) fprintf(stderr,"client1: hn_start() failed.\n"); exit(1); /* Define the interface objects */ mystack hn_new_object((char *) NULL,hn_Stack,"Stack1"); mymenu hn_new_object("Stack1",hn_PullDown,"MyMenu"); myslider hn_new_object("Stack1",hn_Slider,"MySlider"); /* Register the messages */ hn_register(myhandler, hn_new_message(mymenu,"DoWhatsRight",hn_new_array_body(1))); hn_register(quit,hn_quit); /* Connect to the stack */ if (!hn_connect(mystack)) fprintf(stderr,"client1: hn_connect() failed.\n"); exit(1); /* Wait for messages */ Cop yrigh 1990 The uring Institute 25 Hyp erNeWS1.4 Reference Man ual 2.5 Simple Example 2.5.1 Basics sho simple example of ho to establish comm unication with Hyp erNeWS stac k. The stac is named Stack1 It con tains men and slider, and there is ery simple one-w comm unication et een them, via the clien t. When ou ho ose men item, that alue will passed to the clien t, and then the clien will tell the slider to set itself to half that alue. Of course this application is simple enough that ou could send messages directly from the PullDo wn ob ject to the Slider ob ject without clien t, but it mak es for reasonable example. The co de, the stac ks, and the Mak e�le for the examples sho wn here are lo cated in $HNHOME/share/examples 2.5.2 The Stac This example will consist of parts, the �rst part eing the stac k. create the stac k, follo these steps: 1. Create new stac template using the Cr ate New Stack system button. 2. Create slider and edit its info stac k. Change its name to TheSlider and unset the Scr ol lb ar hec kb so that it will sho its alue. Set the minim um and maxim um alues to something reasonable lik and 100. 3. Create men and edit its info stac k. Change the name to TheMenu hange the alues to something lik 0, 80, 120, and 210 and sure to press the Set Menu button. Then press the Script button and en ter this co de: /Action cvi [exch] /DoWhatsRight ClientSend def What this metho will do is con ert the men item ou selected from string in to an in teger and pass it as an argumen of the message DoWhatsRight whic is sen to the clien t. 4. Finally sa the stac as Stac k1. 2.5.3 The Clien Co de This is the second part of the com bined stac k/clien application. Lo ok at the routine client1.c lo cated in $HNHOME/share/examples 24 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn register oid hn register (in (*)() handler, hn an *matc h) Register handling routine to called when message has een matc hed. The pro cedure will called hn listen() when the input from Hyp erNeWS matc hes the match argumen t. An part of the match data structure can set to ANY whic will matc an ything. Other handlers will considered. hn rename hn an hn rename (hn an *ob ject, har *name) Rename the ob ject. Stac ks cannot renamed. The ob ject is returned. This is necessary ecause previous references to this ob ject will no in alid. This pro cedure uses the sync hroniza- tion mec hanism of Section 2.3.6. hn send in hn send (hn an *target, har *message, hn an *args) Sends the message, with the giv en argumen ts to the ob ject. hn set dra wing in hn set dra wing (hn an *ob ject, har *�le) Set the dra wing of button object to the Hyp erDra dra wing con tained in �le file err ors No hec king is done to determine whether the �le exists or has dra wing in it. hn sho in hn sho (hn an *ob ject) Sho the ob ject in Hyp erNeWS. hn sho erro in hn sho erro (hn an *text) Sho an error message in the Hyp erNeWS ErrorMessage stac k. The text argumen should an arra of Hyp erNeWS strings. hn stack cop hn an hn stack cop (hn an *stac k) Mak cop of stac stack The new stac ob ject is returned. hn sta rt in hn sta rt (c har *programname) Connect the clien to Hyp erNeWS. The programname ariable is used within Hyp erNeWS to pro vide name for the clien t. Initialization is erformed and connection is established with Hyp erNeWS. hn stop in hn stop () Disconnect the clien from Hyp erNeWS. The alue is alw ys returned. Cop yrigh 1990 The uring Institute 23 Hyp erNeWS1.4 Reference Man ual hn new rra hn an hn new rra (hn an *ob j1, ...,*ob jn, NULL)) Create an arra with instan tiated argumen ts. The list of argu- men ts is terminated with the ull ob ject. hn new rra dy hn an hn new rra dy (in length) Create new arra dy with the sp eci�ed um er of argumen ts. The elemen ts of the arra are initialized to NULL hn new name hn an hn new name (c har *string) Return Hyp erNeWS ob ject that represen ts ostScript name. hn new numb er hn an hn new numb er (double n) Return Hyp erNeWS ob ject that represen ts um er. hn new message hn an hn new message (hn an *target, har *name, hn an *args) Return Hyp erNeWS ob ject that represen ts message. hn new object hn an hn new object (c har *stac k, hn yp yp e, har *name) Create new Hyp erNeWS ob ject on the stac with the giv en yp and name. This ob ject is is created only on the side of the in terface; it will not implicitly create the ob ject on the stac k. hn new string hn an hn new string (c har *string) Create Hyp erNeWS ob ject that represen ts string. hn put in hn put (hn an *ob ject, har *instv ar, hn an *v alue) Set the instance ariable of an ob ject. If slider has een created within the in terface then its alue could set to 10 the follo wing calls: hn_any *ivalue,*slide; ivalue hn_new_number((double)10); hn_put(slide,"Value",ivalue); err ors NULL is returned if the ob ject is in alid, or if there is some problem with the Hyp erNeWS link. Note that no yp hec king is done on the alue against the instance ariable; it is ossible to cause errors within Hyp erNeWS if, for ex- ample, an in teger instance ariable is giv en string alue. 22 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn erro oid hn erro (c har *str) Prin the string str on the standard error hannel. hn exists in hn exists (hn an *ob ject) Returns if the ob ject exists, otherwise. hn free oid hn free (hn an *ob ject) Unallo cate storage of previously created Hyp erNeWS ob jects. This routine is recursiv e, so passing hn free() an arra of hn any ob jects will free all of them. hn get hn an hn get (hn an *ob ject, har *instv ar) Get an instance ariable of an ob ject. This pro cedure uses the sync hronization mec hanism describ ed in Section 2.3.6. If slider has een created within the in terface then the follo wing call could used to get the (in teger) alue of the ob ject: hn_any *slide,*val; val hn_get(slide,"Value"); err ors NULL is returned if the ob ject is in alid, or there is some problem with the Hyp erNeWS link. hn hide in hn hide (hn an *ob ject) Hide the ob ject in Hyp erNeWS. hn listen in hn listen (in dela y) Listen for input from Hyp erNeWS. When input is receiv ed, list of registered handlers is hec ed, and the appropriate handler(s) called. If the dela (in milliseconds) is exceeded without mes- sage eing receiv ed, an hn timeout message is sen to the clien t. By default this is the hn any ob ject represen ting the ostScript name hn forever err ors If there is no message queue on startup, is returned. If there is an I/O error, EOF is returned. Cop yrigh 1990 The uring Institute 21 Hyp erNeWS1.4 Reference Man ual 2.3.8 Handler Routines The �rst argumen of the hn register() call is the handler routine that will get con trol when particular message is receiv ed the clien t. The call ma include argumen ts that ha een passed from Hyp erNeWS. The �rst argumen passed to handler is the ob ject sen from Hyp erNeWS. If this ob ject is message, the second and third argumen ts of the handler are the um er of message argumen ts int ), and ector of argumen ts hn any *[] ). All handler routines should return an in teger argumen when they �nish. If it returns 0, other handlers will considered. If it returns 1, no other handler can in ok ed. If message matc hes the requiremen ts for ultiple handlers and the handlers return so that others can considered, they will in ok ed in the order that they are registered using hn register(). The follo wing is an example that sho ws ho to extract argumen ts from message once the handler has een in ok ed: int myhandle2(any,argc,argv) hn_any *any,*argv[]; int argc; int i; char *buff; (int) argv[0]->u.number; buff argv[1]->u.string; return(1); In this example, the myhandle2() handler exp ects to get argumen ts: an in teger and string. The message itself is passed in any but the message argumen ts are stored in argv[] The argumen needs to co erced to an in teger, since lo oking at the hn any structure sho ws that u.number is actually of yp double 2.4 In terface Routines ollo wing are the de�nitions for the Hyp erNeWS in terface routines, listed al- phab etically The return alue for routines that ha an in teger result is on normal completion and in case of error, unless otherwise sp eci�ed. hn connect in hn connect (hn an *stac k) Connect to stac stack All future unhandled ev en ts from this stac will subsequen tly sen to this clien t, as ell as those originating from ClientSend commands in Hyp erNeWS. 20 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual hn_any *args,*prompt; prompt hn_new_string("Press Cancel or OK"); args hn_new_array(prompt,NULL); hn_send(dialog,"SetValue",args); The hn new string() routine returns Hyp erNeWS ob ject that represen ts string. The string is then made the �rst elemen of Hyp erNeWS argumen arra and passed to an ob ject called dialog All message argumen ts ust passed within an arra not unlik the pro cess of passing message argumen ts in ostScript. 2.3.7 Messages Generated Hyp erNeWS There are um er of messages generated Hyp erNeWS that are sen to clien ts automatically under certain circumstances. The clien can ho ose to register an of the messages or ignore them. Those messages are: hn quit This message is sen to the clien when Hyp erNeWS is exiting. The clien should prepared to clean up and exit up on receipt of this message. hn timeout In Section 2.3.6, hn listen() as called with timeout alue. If message is not sen to the clien within the timeout erio d, this message will sen to the stac k. ossible use for this message is in clien that is timer pro cess and an ts to erio dically up date dial on the stac k. Setting 20 second timeout alue ould cause hn timeout to sen to the clien times min ute, after whic the clien could up date the dial. If ou nev er exp ect to handle this message, ou can disable it using hn forever as the timeout alue when ou call hn listen() Connected When the clien executes hn connect() one side e�ect is that Conne ct message is sen from the clien to the stac k. Once the stac has receiv ed this message, and successful connection has een made, the stac will reply with the Conne cte message. Disconnected If stac receiv es Conne ct message from clien that it is already con- nected to, it will send Disc onne cte message to the clien efore it sends Conne cte message. Cop yrigh 1990 The uring Institute 19 Hyp erNeWS1.4 Reference Man ual hn_register(myproc, hn_new_message(button1,"Pressed",hn_new_array_body(0))); The argumen ts for the hn register() routine are the routine to called when message is receiv ed, and the de�nition of the message itself. Routines lik myproc() are called hand lers They are usually not in ok ed from within the clien program, but instead are in ok ed when certain message is receiv ed the clien t. The argumen ts for the hn new message() routine are the sender of the message, the message sen t, and an arra dy big enough to hold the argumen ts that will passed with the message. In this case, no argumen ts are passed with the Pr esse message, so an arra dy of size is sp eci�ed. The result of all this is that myproc() will called ev ery time the CloseButton on MyStac is pressed. 2.3.5 Connect to the Stac No that all the necessary ob jects and messages ha een de�ned, the clien needs to actually form connection with the appropriate stac k. This can done with the command: hn_connect(stack); whic will mak connection et een the clien and stac called MyStac de�ned ab e. The clien is no able to exc hange messages with the stac k. 2.3.6 In teract with the Stac this oin t, ou are ready to comm unicate with the stac k. The most common yp of in teraction is the ev en lo op, where the clien aits for button clic ks or men selections from the user, and erforms certain functions accordingly Hyp erNeWS pro vides an ev en lo op mec hanism using the follo wing call: hn_listen(timeout); where if message is not receiv ed in timeout milliseconds, timeout message will sen to the clien t. (See Section 2.3.7 for more complete explanation.) The hn listen() routine is mean for async hronous message sending to the clien t. or applications that require syc hronous comm unication, the hn get() and hn put() routines can used to read/write alues to/from stac k. or example: hn_any *slider,*value; value hn_get(slider,"Value"); will return the Value instance ariable from the ob ject oin ted to slider While the clien ust register messages that it exp ects to receiv from the stac k, no suc registration is required for sending messages from stac to clien t. The co de to send message to stac migh lo ok lik this: 18 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 4. Establish comm unication link with the stac k(s). 5. In teract with the stac k. This migh an ev en lo op that aits for messages from the stac k, or it migh pro cessing done in the clien with the results sen to the stac as messages. No e’ll co er eac of these steps in more detail. 2.3.2 Initialize the En vironmen Once our clien program egins, it ust initialize few things and connect to the Hyp erNeWS en vironmen t. Those steps are accomplished with the follo wing command: hn_start(progname); where progname is the name of the clien program. 2.3.3 De�ne Ob jects Most lik ely our clien program is going to an to reference stac and some of the ob jects on the stac k. In order to do so, our program needs to ha to refer to these ob jects. The co de: hn_any *stack; stack hn_new_object((char *)NULL,hn_Stack,"MyStack"); will return in stack oin ter to stac called MyStac k. Lik ewise, the co de segmen t: hn_any *button1; button1 hn_new_object("MyStack",hn_Button,"CloseButton"); will return oin ter to button called CloseButton lo cated on MyStac k. The argumen ts to hn new object are the name of the stac the ob ject resides on (or NULL if the ob ject is itself stac k), the yp of the ob ject, and the name of the ob ject. As ou’ll recall, the ob ject yp es ere sho wn earlier in hn any type 2.3.4 De�ne Messages In most cases, comm unication will o-w y; that is, messages will sen from the stac to the clien t, and vice ersa. The clien ust kno what messages to exp ect, so those messages ha to gister Along with kno wing the names of the messages, the clien needs to kno what ob ject sen the message, and ho man argumen ts (if an y) to exp ect when that message is receiv ed. This mak es it ossible to ha messages with the same name dealt with di�eren routines, based up on what ob ject sen the message. Messages are registered in the follo wing y: Cop yrigh 1990 The uring Institute 17 Hyp erNeWS1.4 Reference Man ual rgs An arra of ob jects represen ting the argumen ts of the message. The array structure con tains �elds, coun of the um er of elemen ts in the arra argc and the arra of argumen ts argv ). The object �eld con tains three argumen ts: stack This is string represen ting the stac on whic the ob ject liv es. If the ob ject is stac k, this �eld is the ull ob ject. yp This �eld has yp hn type It is an en umerated yp e, listing the Hyp er- NeWS ob ject yp es: typedef enum hn_Stack 1, hn_BackGround, hn_Card, hn_Button, hn_EditText, hn_Slider, hn_PullDown, hn_ColorSelect, hn_Canvas hn_type; name This is the name of the ob ject. 2.3 riting Clien Program 2.3.1 Basics um er of steps ust tak en clien pro cess in order to comm unicate with stac k: 1. Initialize the Hyp erNeWS en vironmen t. 2. De�ne ariables for the stac and an other ob jects with whic the clien will comm unicate. 3. De�ne the messages that the clien can exp ect to receiv from the Hyp er- NeWS stac k. 16 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual struct char *stack; /* stack name (or null) */ hn_type type; /* object type nr */ char *name; /* object name */ object; /* nulltype has no value */ u; hn_any; Apart from built-in ostScript ob jects suc as um ers and strings, there are Hyp erNeWS yp es, the message and the ob ject. The data carried these yp es (i.e. their alues) is stored in the hn any yp e. As can seen from the �gure, data is tagged with its yp e, whic allo ws maxim um exibilit in the user in terface and also ermits yp hec king on data at run-time. This is done with the type �eld, whic can represen null um ers, oleans, strings, names, arra ys, messages, or Hyp erNeWS ob jects: typedef enum hn_number_type, hn_boolean_type, hn_string_type, hn_name_type, hn_array_type, hn_null_type, hn_message_type, hn_object_type hn_any_type; Be are that the �eld any- u.number is used to pass oth in tegers and reals et een and Hyp erNeWS. Since the �eld is de�ned as double it is advised that the receiv er of message with an in teger argumen co erce the argumen t. That is, use cvi in ostScript, or do something lik the follo wing in C: hn_any *any; int i; (int) any->u.number; The message �eld con tains three sub�elds: ta rget An ob ject represen ting the sender of message from Hyp erNeWS, or the target of message to Hyp erNeWS. name An ob ject represen ting the name of the message sen t. rom this migh SetValue for example. Cop yrigh 1990 The uring Institute 15 Hyp erNeWS1.4 Reference Man ual [10] /foo ClientSend 2. message can also reac the clien as result of message er olation If message is sen to an ob ject that cannot handle the message itself, it will pass the message to the ob ject ab it in the message hierarc or instance, if message /foo is sen to PullDo wn ob ject but it do esn’t understand the message, it will pass the message to its paren in the message hierarc whic is the card ob ject that the men resides on. Similarly if the card cannot handle the message, it will passed to the bac kground, the stac k, and �nally the clien if one exists. On the clien side, messages are sen and receiv ed using sp ecialized data structure de�ned in hypernews.h The structure pro vides yp e-secure in terface whic catc hes most programming errors. The main tec hnical problem with the message passing is its async hronous nature. Messages can sen from Hyp er- NeWS at arbitrary times, outside the con trol of the clien t. These messages are queued. Sometimes the clien sends message, for example request for alue, for whic it requires an immediate answ er. The in terface pro vides sync hro- nization mec hanism whic allo ws this yp of sync hronization to tak place. The details of the mec hanism are describ ed in Section 2.3.6 2.2 Represen ting Hyp erNeWS Ob jects in In order for clien program to access stac or ob jects on the stac k, it ust able to reference the ob jects. Hyp erNeWS in tro duces new data yp called hn any that can used to represen Hyp erNeWS ob jects in the orld. Ac- tually ariable of yp hn any can used to represen Hyp erNeWS ob jects and the di�eren ostScript yp es, with the exception of dictionaries: typedef struct hn_any hn_any_type type; int refcount; union double number; int boolean; char *string; /* null terminated */ char *name; /* null terminated */ struct struct hn_any *target; /* object */ char *name; /* string */ struct hn_any *args; /* array of arguments */ message; struct int argc; struct hn_any **argv; /* array of hn_any */ array; 14 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual The In terface 2.1 Basics The in terface to Hyp erNeWS allo ws users to connect pro cesses to Hyp erNeWS stac ks. Eac stac has exactly one clien t, although one clien can connected to sev eral stac ks. In principle, this orks in the same as the connection of pro cesses to the standard X/NeWS en vironmen t. Because Hyp erNeWS op erates at higher lev el than the standard to olkits and erforms more ork in ostScript, it is ossible to run in terfaces at higher lev el of abstraction with little or no graphics ork eing done C. All that the pro cess needs to kno is the names and functionalit of the Hyp erNeWS ob jects it is in terfacing. Eac pro cess connects to one or more Hyp erNeWS stac ks. It is ossible to �nd out whic pro cesses are connected lo oking at the SystemInformation stac k. When Hyp erNeWS starts up, the hnserver pro cess is attac hed to the system stac k. This pro cess pro vides timing ev en ts and error eeps for all Hyp erNeWS ob jects. The clien in terface with Hyp erNeWS is implemen ted using Unix so ets. This lo w-lev el in terface is implemen ted in C, so an language that has standard in terface can link ed to the lo w-lev el routines. The clien program sends short ostScript programs er this so et to the serv er where the co de is executed. The clien ma in fact running on separate mac hine, since so ets ork across net ork. Comm unication ust established at lev els: 1. clien program ust establish lo w-lev el comm unication with Hyp erNeWS er so et. This enables messages to sen and receiv ed. Ho ev er, this lev el is to general and access ust constrained. 2. Once connected at lo lev el, the clien ust establish comm unication with eac required stac k. The sending and receiving of messages to and from Hyp erNeWS requires some kno wledge of ostScript. set of higher-lev el routines ha een implemen ted to mak this comm unication simpler. These routines are ailable in Prolog and Lisp, as ell as C. These routines form set of common functions for program comm unication. Ho ev er, if some desired functionalit is not ailable, ou are free to augmen the basic set adding our wn routines. When clien exists, it is treated as just another ob ject. Therefore, comm u- nication et een the clien and the stac (or ob jects on the stac k) is done via message passing. rom the ostScript side there are ys in whic message can sen to the stac k’s clien t: 1. An ob ject on the stac or the stac itself can send the message directly to the clien t. or example, to send the message /foo with an in teger argumen t, the follo wing co de segmen ould used: Cop yrigh 1990 The uring Institute 13 Hyp erNeWS1.4 Reference Man ual Hyp erDra ma ha trouble imp orting some EPSF dra wings. Hyp erNeWS will not exhibit blinding sp eed on 3/50 with only 4MB. In fact, the terminal em ulator ma giv ou �ts. Op enWindo ws2.0 eeps once as it is starting up. This is normal. It do es not mean something has gone wrong. Sometimes the cursor, represen ted as Hyp erNeWS hand or an Op en- Windo ws arro w, do es not go when ou exit Op enWindo ws. It will remain on our screen un til ou reb ot or restart Op enWindo ws. Sun has ac kno wledged problem with input fo cus when ou ha oth NeWS and applications running. So ev en if ou ha follo w-mouse for an Op enWindo ws fo cus setting, ou ma sometimes ha to clic in the windo to get the fo cus to hange when ou switc et een and NeWS applications. Dep ending up on our hardw are, ou ma get message when ou start Op enWindo ws2.0 sa ying something ab out needing GFX revision of SunOS in order to ork prop erly ha en’t noticed an un usual eha vior when this message app ears. Despite the few glitc hes men tioned ab e, umerous bugs ha een �xed, man of whic ere found users. Keep those commen ts and suggestions coming! 12 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual The close button in the upp er-righ corner of some stac ks will no iconify the stac k. The icons are themselv es small stac ks, and ou mo them around lik ou ould an stac k, using the AdjustButton. Clic on the icon once with the oin tButton to op en the application again. Ev ery stac no has resizable attribute, whic is initially set to true. Along with that are alues that let ou sp ecify the minim um allo ed width and heigh of the stac when stac is resizable. If ou try to mak stac smaller than it is allo ed, the rubb er band will not get an smaller than its minim um allo ed size. When Go dNeWS en so en the Go dNeWS bac kground men u. In step to ards etter in tegration with Op enWindo ws, ou will get the Op enWindo ws men when ou clic the Men uButton er the bac kground if the system stac is in bro wse mo de. If the system stac is in edit mo de, ou’ll see the edit men as efore. exit Hyp erNeWS, ou ha hoices. If ou select Exit from the Op enWindo ws men u, ou will exit the en tire windo system. But if ou clic on the Exit Hyp erNeWS system button, ou will lea Hyp erNeWS but remain in Op enWindo ws. This is ery con enien if ou are dev eloping an application and ou an to restart Hyp erNeWS without ha ving to restart Op enWindo ws to o. The do cumen tation has een split in to parts, the User Guide and the Reference Man ual. The former presen ts in tro ductory topics, while the latter has more adv anced material. It is not ossible to generate hardcop ersion of the online man ual, but they are ailable from the uring Institute at minimal cost. The pro cess of sa ving stac ks and dra wings as ASCI �les has een hanged so that lines will not exceed 80 haracters and the order in whic ob jects are sa ed will consisten t. In the past, some long lines ould truncated if ou tried to mail stac k. These hanges will mak it ossible to con trol stac dev elopmen using SCCS. Unless ou actually lo ok at the sa ed stac �le, ou probably on’t notice this hange. The Can as ob jects are dra wn and up dated has een made more straigh t- forw ard. This ma a�ect our existing stac ks that ha can ases. See Sec- tion for description of ho Can as ob ject scripts should structured. All stac ks ha een mo di�ed so they will lo ok etter when Hyp erNeWS is view ed on mono hrome displa There are few small bugs and quirks to are of: Cop yrigh 1990 The uring Institute 11 Hyp erNeWS1.4 Reference Man ual Kingdom. or further information, please con tact the uring Institute at the e-mail or ostal address listed on page 2. Hyp erNeWS is the cop yrigh of The uring Institute. It is free to used and mo di�ed for academic, researc h, and ersonal endea ors. brief ac kno wledge- men is required in an researc pap er or other publication where this soft are has made signi�can con tribution. The uring Institute o�ers hardcop man uals, Hyp erNeWS on quarter-inc cartridge tap (for those without net ork access), and consulting services. Hyp erNeWS ma also licensed for use in commercial pro ducts. Please con tact the uring Institute for prices and conditions. 1.2 Changes in Release 1.4 Hyp erNeWS1.4 has undergone some noticeable and some not-so-noticeable hanges since release 1.3. Here is short list of those hanges: The new release requires Op enWindo ws2.0. In the past ha tried to main tain Hyp erNeWS on the ailable en vironmen ts as long as it as prac- tical. In this case, Op enWindo ws2.0 uses the olwm windo manager, and Sun is no longer supp orting pswm whic as used in Op enWindo ws1.0. There are enough di�erences et een pswm and olwm that it as not prac- tical for us to attempt to supp ort oth ersions of Op enWindo ws. The functionalit of Go dNeWS has een merged with Hyp erNeWS. No ou will see just one st yle of terminal em ulator, and exiting Hyp erNeWS can one-step pro cess unlik release 1.3 where ou had to exit Hyp erNeWS and Go dNeWS in separate steps. The installation pro cess and the �lesystem structure ha hanged. con- �gure script should help to mak installation easier, and there is no only make instal that needs to done, ersus in release 1.3. ou can sp ec- ify where ou an the binaries, libraries, and fon ts to go. The directories are no longer required to something lik bin-sun4-xnews The �lesystem has een split in to source/binary st yle, so ou can remo the source tree after installation, and the �les required to run Hyp erNeWS will ha een installed in the binary tree. Some Go dNeWS applications ha een orted to stac ks. These include the erformance monitor and the clipb oard. The Clipb oard stac is ulti-card clipb oard that can hold 16 di�eren pieces of information at once. The user’s in terface is describ ed in the Users Guide, and the programmer’s in terface is describ ed in Section 6. As of et, ha not orted the preview er, dvinews 10 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual In tro duction 1.1 Con ten ts of this Do cumen elcome to the Hyp erNeWS Reference Man ual. The purp ose of this do cumen is to giv ou more detailed and adv anced information on Hyp erNeWS. companion do cumen t, the Hyp erNeWS User Guide, giv es more general information that is aimed at the eginning user of Hyp erNeWS. This Reference Man ual consists of: Section 1, \In tro duction," the section ou are reading no w. Section 2, \The In terface," talks ab out writing clien applications for our stac ks. Section 3, \The Prolog In terface," similarly discusses in terfacing Hyp er- NeWS stac ks with Prolog programs. Section 4, \The Lisp In terface," demonstrates ho Lisp clien can com- unicate with stac k. Section 5, \Utilities," describ es the drawps dvi2ps and plot2 utilities that come with Hyp erNeWS. Section 6, \Stac ks with Application In terfaces," discusses ho to access some existing system stac ks from ostScript. Section 7, \Customizing Can as Ob jects," giv es some basic guidelines to fol- lo when ou are adding metho ds to can ases, whic are the most commonly mo di�ed ob jects. Section 8, \Creating New Ob jects," sho ws ou ho to create new ob ject yp that is based up on an existing ob ject yp e. Section 9, \System Metho ds and Instance ariables," is fairly exhaustiv list of the metho ds and instance ariables for the Hyp erNeWS classes. some oin ou ma notice that this do cumen is remark ably similar to the do cumen tation online under Hyp erNeWS. There is go reason for this, as oth ersions are generated from the same source. So if ou are using Hyp erNeWS and ou don’t ha this guide nearb ou can �nd the same information in the Hyp erman stac on the system. References to other sections or �gures (suc as, \See Section 8") will app ear in red online, and double-clic king on one will tak ou to that particular part of the man ual. Hyp erNeWS ersion 1.4 has een placed on arious anon ymous FTP sites in the United States and Europ e. It is also ailable via mail serv er in the United Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual List of Figures Plot2 output from data �le exam.3.data 64 The CanDemo stac k. 73 Hyp erNeWS Dial ob ject. 77 The DialInfo stac k. 80 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual System Metho ds and Instance ariables 81 9.1 Metho ds Ob ject yp 81 9.1.1 Ro otOb ject Metho ds 81 9.1.2 GraphOb ject Metho ds 81 9.1.3 Bac kGround Metho ds 81 9.1.4 Stac Metho ds 82 9.1.5 Card Metho ds 85 9.1.6 CardOb ject Metho ds 85 9.1.7 Button Metho ds 87 9.1.8 EditT ext Metho ds 87 9.1.9 Slider Metho ds 89 9.1.10 PullDo wn Metho ds 90 9.1.11 ColorSelect Metho ds 90 9.1.12 Can as Metho ds 90 9.2 Instance ariables Ob ject yp 91 9.2.1 Ro otOb ject Instances 91 9.2.2 GraphOb ject Instances 92 9.2.3 Bac kGround Instances 92 9.2.4 Stac Instances 93 9.2.5 Card Instances 96 9.2.6 CardOb ject Instances 96 9.2.7 Button Instances 97 9.2.8 EditT ext Instances 97 9.2.9 Slider Instances 100 9.2.10 PullDo wn Instances 101 9.2.11 ColorSelect Instances 101 9.2.12 Can as Instances 101 10 Index 103 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual 3.12 Sample Program 46 The Lisp In terface 49 4.1 Basics 49 4.2 Declaring an Ob ject 49 4.3 Registering Message Handlers 51 4.4 Starting Hyp ernews and Connecting to Stac 52 4.5 Sending and Receiving Messages 53 4.6 Ob ject Query Op erations 55 4.7 General Con trol Routines 56 4.8 General Op erations on Ob jects 56 4.9 Card Routines 58 4.10 Resize and Mo Op erations 58 4.11 Simple Example 60 Utilities 63 5.1 dra wps 63 5.2 dvi2ps 63 5.3 plot2 64 Stac ks with Application In terfaces 65 6.1 Basics 65 6.2 The Clipb oard Stac 65 6.3 The Dialog Stac ks 66 6.3.1 Basics 66 6.3.2 The NoteDialog Stac 66 6.3.3 The Con�rmDialog Stac 67 6.3.4 The InputDialog Stac 68 Customizing Can as Ob jects 71 7.1 Basics 71 7.2 Ev en ts 71 7.3 An Example 72 7.4 Design Considerations 75 Creating New Ob jects 77 8.1 Basics 77 8.2 Creating the Ob ject Script 77 8.3 Sa ving ariable alues 79 8.4 Setting alues 79 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 Reference Man ual Con ten ts In tro duction 1.1 Con ten ts of this Do cumen 1.2 Changes in Release 1.4 10 The In terface 13 2.1 Basics 13 2.2 Represen ting Hyp erNeWS Ob jects in 14 2.3 riting Clien Program 16 2.3.1 Basics 16 2.3.2 Initialize the En vironmen 17 2.3.3 De�ne Ob jects 17 2.3.4 De�ne Messages 17 2.3.5 Connect to the Stac 18 2.3.6 In teract with the Stac 18 2.3.7 Messages Generated Hyp erNeWS 19 2.3.8 Handler Routines 20 2.4 In terface Routines 20 2.5 Simple Example 24 2.5.1 Basics 24 2.5.2 The Stac 24 2.5.3 The Clien Co de 24 2.5.4 Executing the Stac 26 2.6 Another Example 27 2.6.1 Basics 27 2.6.2 The Stac 27 2.6.3 The Clien Co de 28 The Prolog In terface 31 3.1 Basics 31 3.2 Getting Prolog Started 31 3.3 Data yp Con ersion 33 3.4 Resp onding to Messages 34 3.4.1 Hyp erNeWS Data ormat 34 3.4.2 Examples 34 3.5 Con trol Routines 35 3.6 High-Lev el I/O 36 3.7 Editing Ob jects 37 3.8 General Op erations on Ob jects 38 3.9 Card Routines 42 3.10 Resize and Mo Op erations 43 3.11 Men u-based Op erations 44 Cop yrigh 1990 The uring Institute Hyp erNeWS as written Arth ur A. an Ho�. The graphical design as mas- terminded rank Bollen. The man ual as written from the con tributions of Dann earce, Jim Rudolf, Arth ur an Ho�, Suha yy Abu-Hakima, Sunil Sharma and Tim Niblett. Sp ecial thanks to Douglas Scoular for help with distribution of Hyp erNeWS. ould also lik to thank all the users of Hyp erNeWS, who ha pro vided useful feedbac k. Hyp erNeWS is the cop yrigh of the uring Institute. It ma freely used and mo di�ed for researc and dev elopmen purp oses. require brief ac kno wledge- men in an researc pap er or other publication where this soft are has made signi�can con tribution. If ou wish to use it for commercial gain, ou ust con tact the uring Institute for conditions of use. The General Manager The uring Institute George House 36 North Hano er Street Glasgo G1 2AD United Kingdom el: +44 41 552 6400 ax: +44 41 552 2985 E-mail: newsdev@turing.ac.uk Hyp erNeWS1.4 Reference Man ual The uring Institute Septem er 1990