Hyp erNeWS1.4 User Guide concept, 23 loading, 31 renaming, 69 sa ving, 33 Stac ks Applications, 30 Bac kGroundInfo, 67 ButtonInfo, 52 Can asInfo, 54 CardInfo, 66 ColorP allet, 33 ColorSelectInfo, 55 Console, 27 EditT extInfo, 34, 57 Hyp erDra w, 30 yp erman, 10, 31 In tro duction, 27, 31 NewOb jects, 64 Op enStac k, 46 PullDo wnInfo, 34, 58 ScriptInfo, 79 SliderInfo, 34, 59 Stac kInfo, 67 system, 28 SystemInfo, 46 SystemInformation, 30 erminal, 30 Un titled, 30, 32, 64 System buttons Create New Stac k, 32, 64, 69 uring Institute, 13 84 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide 10 Index /Stac ks, 33, 69 Button dra wings, 70 resizing, 53 Can as, 34 Card ob jects Button, 52 Can as, 15, 54 ColorSelect, 55 EditT ext, 56 PullDo wn, 58 Slider, 59 Card ordering, 66 Clien programs, 19, 73 Clipb oard, 65 Direct manipulation, 14 Editing ob jects resize corner, 32 selection rectangle, 32 Encapsulated ostScript (EPSF), 20, 43 Ev en ts, 75 Greek, 35 Grid, 45, 69 HNP TH en vironmen ariable, 35 Hyp erDra button panel, 40 can as men u, 44 mouse buttons, 40 Hyp erInit.ps, 35 Hyp erNeWS command ey 28 conditions of use, 10 exiting, 27 online man ual, 9, 15 Reference Man ual, starting, 27 Info stac ks, 33 LastX, LastY, 76 Men us Card, 34, 65, 66 Edit, 29 Hash (#), 29, 69 Hyp erDra can as, 44 New, 34, 63 Ob ject, 33, 51, 63, 65, 66, 80 Stac k, 69 Message hierarc 73 philosoph 18 Messages Action, 79, 81 system-generated, 75 Mouse buttons in bro wse mo de, 28 in edit mo de, 32 in Hyp erDra w, 40 NeWS ev en ts, 75 Ob ject classes, 24 naming, 51 templates, 64 visibilit 66 ostScript en vironmen t, 74 in terpreter in Hyp erNeWS, 20 reference oks, 79 SGML, 15 Stac hanging shap e, 34, 70 Cop yrigh 1990 The uring Institute 83 Hyp erNeWS1.4 User Guide /Action number -- [/remote_card] /GotoCard ParentSend def Notice that in this case don’t send the message to the button itself, since GotoCar is system message that ou shouldn’t erride. In fact could (if kno the in ternals of Hyp erNeWS ell) send the message directly to the stac k, whic handles this message: /Action number -- [/remote_card] /GotoCard MyStack Send def ou’ll notice from the ScriptInfo stac that used di�eren ys of sending message. The �rst uses ParentSend and the second uses MyStack Send Both will ork equally ell. The former ma tak little longer, ecause it has to hec the Button, Card, and Bac kground classes for the metho ds. In that resp ect, the latter tec hnique is etter. Also, the latter example o�ers bit of online do cumen tation sho wing whic class has the �rst hance to accept the message. Finally ord of arning ab out writing scripts when clien ts exist. Let’s sa that there is coun ter that the clien sets, but that on some ccasions (lik this one) the stac has more accurate information and ou an the stac to set the coun ter to 25 after the clien has set it. So ou tell the clien to set the coun ter (as part of the SetUpRemote message), and then ou set the coun ter ourself in the stac with the SetValue message. The script migh lo ok something lik e: /Action integer -- NIL /SetUpRemote ClientSend [25] /SetValue /Counter Send def This ma cause problems. The problem is that the clien is separate pro cess, and ou ha no guaran tee that the desired actions will erformed sequen tially With pro cesses going on sim ultaneously Hyp erNeWS can end up in eculiar state. In this case the clien should send message sa ying basically \I’m �nished" to the stac so the stac can then set the coun ter without orrying ab out the clien setting it to something else momen ts later. 82 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide [arg] /Doit /Thingie Send while if Thingie is on another stac k, sa Stack2 ou’ll need to lo okup the ob ject using this syn tax: /Stack2 FindStack /Thingie FindObject object is now on operand stack [arg] /Doit -1 roll Send Of course, if ou had found the stac Stack2 earlier, ou could ha done the same as the example with MyStack and use the syn tax: [arg] /Doit /Thingie FindObject Send 9.4 Script Examples In man cases it is not necessary to write our wn scripts. If ou are using Hyp erNeWS stac as panel with mouse-sensitiv ob jects on it, then the default ction message receiv ed the ob ject pro vides enough information for the clien to act on. Consider slider named slide that has its alue set the user to 35. The default message whic the slider sends itself is 35 ction Since no ob ject has built-in ction metho d, this message will tric kle up to the paren t, whic will told that the message as sen the slider. If wish to giv this message another name (suc as alueChange ), this can done the follo wing script in the Slider ob ject: /Action integer -- [exch] /ValueChanged Self Send def Notice that sen the message bac to the slider. This is the est thing to do in general, as it allo ws us to tak adv an tage of the message hierarc Ev ery ob ject ab the slider, including the slider itself, will no ha an opp ortunit to in tercept this message, and either act on it or hange it efore it reac hes the clien t. This example as somewhat con triv ed. There are ccasions when actions can handled more con enien tly inside Hyp erNeWS than from the clien t. Let us assume that ha stac with sev eral cards, eac of whic con tains set of ob jects for pro viding the clien with parameters. There is no need for the clien to kno that there is more than one card. button on the �rst card, with lab el sa ying \remote" for instance can mo us to card where all the remote parameters are organized. Let us assume that ha named this card emote ar The button script could then e: Cop yrigh 1990 The uring Institute 81 Hyp erNeWS1.4 User Guide The ScriptInfo stac for all ob jects is accessed the same Bring up the info stac for the hosen ob ject, and press the Script button on the info stac k. In addition, scripts for card ob jects can view ed ho osing Script #S from the Obje ct men u. 9.3 Syn tax As ha men tioned efore, Hyp erNeWS metho ds are represen ted in terms of ostScript pro cedure de�nitions. As with all ostScript routines, eac pro cedure ust ha unique ey pro cedure enclosed curly brac ets, and de�ned using the def primitiv e: /Keyname ... postscript code ... def The ostScript co de is executed when the ob ject receiv es message whose name matc hes the pro cedure’s name. Scripts are mec hanism for de�ning dictionary ey/v alue pairs for an ob ject. All ostScript constructs ust de�ned using the def op erator. Eac metho ust ha unique name within the ob ject. Ob jects are imple- men ted using ostScript dictionaries, holding scripts as ey/v alue en tries. When an ob ject receiv es message, the ob ject’s dictionary will held as the curren dictionary on the dictionary stac k. This means that one metho can reference another de�nition its ey name as illustrated in Figure 36. Here the ction metho calls SetV alue referencing it name. ou cannot de�ne metho with the same name as an existing Hyp erNeWS system metho d. If ou attempt to do this, ou will informed whic metho ds are illegally named and ask ed to hange them. After lo oking at some script examples, ou’ll probably recognize the FindStack and FindObject routines used for �nding ob jects in Hyp erNeWS. Eac command has forms. If ou an to access stac once, ou can send it message lik Show using the syn tax: NIL /Show /MyStack Send while if ou plan to reference the stac often or if ou an to do some things to the stac efore sho wing it, it is sligh tly more e�cien to do: /s /MyStack FindStack def do some things NIL /Show Send Similarly if ou an to send message to an ob ject on the same stac k, this syn tax will su�ce: 80 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide riting Hyp erNeWS Metho ds 9.1 Basics Hyp erNeWS metho ds are curren tly written in ostScript. or those not familiar with the language it is suggested ou tak lo ok at oks Adob Sys- tems Incorp orated, called \P ostScript utorial and Co okb ok" and \P ostScript Language Reference Man ual" (also kno wn as the \Blue Bo ok" and \Red Bo ok" resp ectiv ely) efore con tin uing with this section. um er of metho ds are de�ned as part of the Hyp erNeWS system. These include functions for addressing ob jects, sending messages, creating new ob jects, and setting ob ject instance ariables. See the Hyp erNeWS Reference Man ual for description of the applicable metho ds and relev an instance ariables. Both the system metho ds and the instance ariables are organized class yp e, with paren metho ds and ariables inherited the class elo w. 9.2 Scripts Metho ds are de�ned collectiv ely for an ob ject using script Metho ds are de�ned for card ob jects, cards, bac kgrounds and stac ks alik e, all of whic use the same ScriptInfo stac (sho wn in Figure 36). The �gure sho ws script con taining three de�nitions: ction NextCar and Pr evCar for the Button ob ject on the Exam- pleOb jects stac k. When the button is pressed, the resulting ction message is handled the ob ject, causing the text message \hello orld" to prin ted on the console efore setting the Slider ob ject to the alue 69. Figure 36: The ScriptInfo stac k. Cop yrigh 1990 The uring Institute 79 Hyp erNeWS1.4 User Guide OnAscii Sen to either the curren tly fo cused EditT ext ob ject, or to the curren card when eyb oard input is yp ed. One message is sen for eac haracter, with the haracter co de as its in teger argumen t. OnEnter, OnExit, OnLeft, OnMiddle, OnRight Sp eci�c to can as ob jects. None of the messages ha an argumen ts. ou can, ho ev er, determine where mouse button as clic ed on can as hec king the global Hyp erNeWS ariables, LastX and LastY OnInit Sen to stac when it is �rst loaded in to memory OnOp en Sen to stac when it is op ened, then sen on to the visible card, its bac kground and all the ob jects on the card. When mo ving from one card to another, the new card and all ob jects on it receiv the OnOp en message. It is sen to an ob ject whenev er it ecomes visible. OnClose The complemen of the OnOp en message, it is sen to an ob ject efore it disapp ears. When mo ving from one card to another, all ob jects on the old card and then the card itself receiv the message. When closing stac the card ob jects, card, bac kground and �nally the stac itself receiv the OnClose message. 78 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide is function of whether the text is Editable One line and whether single- or double-clic is erformed. able illustrates exactly what is returned under di�eren conditions. 8.4 Changing Default Ob ject Beha vior The default eha vior of an Hyp erNeWS ob ject ma rede�ned the user. This can erformed writing our wn metho ds to handle messages that are sen to an ob ject. Making use of the message hierarc ou can rede�ne an ob ject’s default eha vior de�ning our wn resp onse to message. This is done de�ning ostScript executable pro cedure (or metho d) for particular message. See Section for further details on writing metho ds within an ob ject’s script. Common messages sen to ob jects whic ma rede�ned include: Action Sen to all card ob jects except can ases when the ob ject receiv es an On- Mouse message as the result of oin tButton clic k. It returns the ob ject’s curren alue. rdAction Sen to EditT ext ob jects as the result of double-clic k. It returns the actual ord selected from the text, making it useful for yp ertext functions. OnMouse Sen to card ob jects (not can ases) as the result of oin tButton clic k. Rede�ning this metho will erride the default eha vior describ ed in Sec- tion 8.3.2. Editable One line Clic Result es single es double ordAction(w ord) no es single no es double Action(line) no no single Action(line) no no double Action(line) ordAction(w ord) able 2: EditT ext messages. Cop yrigh 1990 The uring Institute 77 Hyp erNeWS1.4 User Guide 8.3.2 Messages Sen to Card Ob ject This section describ es what messages and argumen ts are sen to the card ob ject itself, when it receiv es an OnMouse message. Push, ranspa rent buttons Sends itself the ction message with in teger argumen 0. Checkb button Sends itself the ction message with an in teger argumen or 1, based up on the hec kb eing reset or set, resp ectiv ely Dra wing button The button’s alue rotates in sequence from through N-1, where is the um er of dra wings represen ting the button. button with four ositions ould return 0, 1, 2, 3, 0, 1,... on resp ectiv clic ks. The alue is sen as the argumen of the ction message. Slider If the Editable attribute is set, then the new alue of the slider is returned as the argumen of the ction message. PullDo wn Sends itself the ction message with the men selection passed as string argumen t. Colo rSelect Colors are represen ted as an arra of four alues (red, green, blue and gra yscale), eac ranging from to inclusiv e. color is returned as four-elemen arra argumen of the ction message. Canvas Can as ob jects do not receiv the OnMouse message. Ho ev er, they gen- erate um er of di�eren messages, eac without argumen ts. Mo ving the cursor in to can as causes the OnEnter message, mo ving out sends the OnExit message. While inside can as, clic king left, middle, or righ mouse buttons sends the messages OnL eft OnMidd le or OnR ight resp ectiv ely �nd out where an of the mouse clic ks ccurred, ou can access the global ariables LastX and LastY EditT ext EditT ext ob jects can set up to return single ord (in the Wor dA ction message) or whole line of text (in the ction message). What is returned 76 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide 8.3 Ev en ts from Hyp erNeWS 8.3.1 Basics Ev en ts from Hyp erNeWS are all handled at the Hyp erNeWS stac lev el. On receiving mouse or eyb oard input the stac decides what action to tak e. able illustrates stac k-lev el decisions and actions erformed. rom able it is orth noting the follo wing oin ts: Clic king the left mouse button er card ob ject (in bro wse mo de) sends that ob ject an OnMouse message. Section 8.3.2 describ es what action is tak en eac basic ob ject yp on receipt of the OnMouse message. Only one EditT ext ob ject is in fo cus at an giv en time. ASCI input (via the OnAscii message) is directed to the curren tly activ EditT ext ob ject (if one exists and is editable), otherwise the input is sen to the card. Can as ob jects are an exception in that they do not receiv an OnMouse message. In bro wse mo de, mo ving the cursor in to and out of the can as generates the OnEnter and OnExit messages, resp ectiv ely When inside the can as, clic king one of the mouse buttons sends OnL eft OnMidd le or OnR ight message to the Can as ob ject. NeWS ev en Lo cation Situation Action Left clic Con trol ey held do wn oggle edit mo de Left clic Card ob ject Edit mo de Select ob ject Left clic Card ob ject Bro wse mo de /OnMouse to ob ject Left clic Stac Bro wse mo de /OnMouse to card Middle clic Bro wse mo de Middle clic Card ob ject Edit mo de Select ob ject Middle drag Bro wse mo de Stac mo ed Middle drag Card ob ject Edit mo de Ob ject mo ed Righ clic Bro wse mo de Short men Righ clic Edit mo de Long men Righ clic Edit Ob selected Ob ject long men Ascii har Bro wse mo de /OnAscii(c har) to fo cus Ascii har Edit mo de En ter Card Bro wse mo de /OnMouseEn ter to card Exit Card Bro wse mo de /OnMouseExit to card able 1: Stac k-lev el handling of NeWS ev en ts. Cop yrigh 1990 The uring Institute 75 Hyp erNeWS1.4 User Guide manager pro cess aiting for input. If clien ts are attac hed, eac clien has ostScript pro cess listening on its input stream. When an ev en arriv es, the relev an can as or clien forks pro cess to handle it. This pro cess runs without pauses. It can tak action on an stac k. assing message from one ob ject to another and the subsequen return of con trol has the follo wing e�ect on the ostScript en vironmen of the activ pro cess: The graphics state is unc hanged. The execution stac is preserv ed. The dictionary stac main tains the system and Hyp erNeWS dictionaries. The curren ob ject’s dictionary is opp ed and the dictionary of the ob ject receiving the message is pushed in its place. The op erand stac is cleared and the message argumen ts are stac ed for the receiving ob ject. This means that an data on the op erand stac efore message is sen is not accessible to the receiving ob ject. Figure 35 illustrates the hanges that tak place in the ostScript en vironmen when message is sen t. On return, the sender’s ob ject dictionary is reinstated and the op erand stac is returned to its previous state, prior to the call. Note therefore, that sending message to an ob ject annot used as function call to return alues. Message passing is not reliable in that it is not ossible to �nd out whether or not message as handled. Figure 35: The ostScript state during message passing. 74 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Message assing 8.1 Basics Hyp erNeWS uses the ob ject-orien ted mo del of ob jects, classes and message pass- ing, so that messages ma passed et een an Hyp erNeWS ob jects. If the receiving ob ject cannot handle the message, it is sen on to its paren t, as de�ned in the message hierarc The paren then either handles it or passes it up the hierarc If at the stac lev el the message cannot handled, it is sen on to clien program (if one exists) connected to the stac k. Otherwise no action ccurs. The Hyp erNeWS Reference Man ual discusses ho to connect Hyp erNeWS with clien programs. If ou an to see what messages are eing passed in the sys- tem, turn message logging on (see Section 4.2.4). Figure 34 sho ws ho ev en ts are passed through the Hyp erNeWS message hierarc 8.2 The ostScript En vironmen NeWS is ulti-pro cessing system, whic mak es it oth ery erful and oten- tially di�cult to use. The core Hyp erNeWS system tries to mak life as simple as ossible for the programmer ensuring that only one thread of con trol is activ at an one time. This means that the system do es not use the NeWS pause prim- itiv e, and that whenev er pro cess is fork ed for animated in teraction, the calling pro cess aits for it. When the system is inactiv and aiting for input, eac can as has an ev en Figure 34: Ho ev en ts are passed through the message hierarc Cop yrigh 1990 The uring Institute 73 Hyp erNeWS1.4 User Guide 72 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide also steal the shap from an existing stac using Copy Shap from the Stack men of the desired stac to cop its shap to the clipb oard. Then use Paste Shap to hange our wn stac windo w, or paste it to Hyp erDra and mak some mo di�cations efore doing Copy in to the clipb oard and Paste Shap on to our stac k. Cop yrigh 1990 The uring Institute 71 Hyp erNeWS1.4 User Guide 7.6 Designing Ob jects 7.6.1 Buttons By no ou’v read ab out the four di�eren button yp es: Push button, Chec kb x, ransparen t, and Dra wing. Using Hyp erDra w, ou can create buttons of yp Dra wing with unique lo ok for our stac k. The steps to create suc button are: 1. Create dra wing using Hyp erDra w. (Details on Hyp erDra are in Sec- tion 5.11.) 2. Select the whole dra wing. 3. Cop the dra wing to the clipb oard. 4. On our stac k, select the button whic ou an to paste the dra wing in to. 5. aste the dra wing in to our stac using the Paste option from the Edit men u. The stac of course ust in edit mo de. ou can also sp ecify sequence of dra wings for the button to cycle through eac time the button is pressed. If ou mak group out of ob jects of eac dra wing ou an to displa in button, and then cop paste all the groups in to button, ou will able to cycle through them in the order in whic they ere group ed. See Figure 33 for examples, and lo ok at the ButtonIdeas stac for those and other examples that ou can cop to Hyp erDra or button on our stac k. 7.6.2 Stac ks Stac shap es can also made easily using Hyp erDra w. ou need to mak stac shap dra wing whic will form the basic windo for the stac k. The dra wing can include an of the dra wing to ol features including images and EPSF dra wings. Once ou ha created the stac shap dra wing, cop it to the clipb oard and use Paste Shap from the Stack men to set the stac windo shap e. ou can Figure 33: sequence of button images. 70 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide This is ypically used when the stac will only displa ed for short time. Grid If selected, card ob jects on the stac will cling to an in visible snap grid that mak es ob ject alignmen easier. Resizable If this is set, it means the stac will resp ond to the OnSizeObj message, used for resizing stac ks. The alues elo the hec kb are the minim um allo ed width and heigh for the stac k, so if ou attempt to mak stac smaller than allo ed, the rubb er band will only get as small as the dimensions on this info stac k. Note that the hec kb xes follo wing Editable are only displa ed if Editable is set. In order to mo dify the script of the stac k, clic on the Script button, whic will activ whether or not Editable is set. Unlik cards and bac kgrounds, it is not ossible to hange the name of stac using the Stac kInfo stac k. New stac ks are created using the Cr ate New Stack system button. Stac names are link ed to the �lename, and are generated automatically The only to hange the name of stac is to use the Save or Save As option from the Stack men u. ou will ask ed to sp ecify stac name if the stac ou are sa ving is new (i.e. Un titled) or when ou select the Save As option. Some stac ks can iconi�ed clic king on the button in the upp er-righ corner of the stac k. hide stac ou can select Zap from the men u, or press the Done button if it has one. If an hanges ha een made to the stac k, Hyp erNeWS will ask: Do you want to thr ow away changes to this stack? If ou do not wish to thro the hanges, then sa the stac k. Note that thro wing hanges will not cause the memory cop to hanged; the stac will no longer mark ed as up dated and will not agged when exiting Hy- erNeWS (see Section 4.2.4). The next time the stac is op ened it will app ear exactly as it as efore it as hidden. Don’t afraid to hange and sa an of the Hyp erNeWS system stac ks. The stac ks will sa ed in our /Stacks directory (if it exists) after ou ha hanged them, and they on’t erwrite the existing Hyp erNeWS stac ks. The originals will alw ys ailable in the Hyp erNeWS directories. Cop yrigh 1990 The uring Institute 69 Hyp erNeWS1.4 User Guide Editable If set, this ag will let ou edit the stac k. If unset, ou will not able to erform editing commands (or ev en select card ob jects) on the stac k. Most system stac ks do not ha the Editable ag set, so ou will ha to set it efore ou can edit the stac k. If this hec kb is selected, the follo wing four hec kb xes are also displa ed: Fixed osition If set, the stac cannot mo ed on the screen using the AdjustButton of the mouse. Retained If this is selected, the stac dra wing is sa ed in memory to pro vide faster up dating when the stac is obscured and then unco ered. SaveBehind When set, the screen ehind the stac is sa ed in memory for fast up dating. Figure 31: The Stac kInfo stac k. Figure 32: The Stack men u. 68 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide the New Backgr ound option from the Car men (see Figure 28). The curren card will get new bac kground, and an card created after this card will share the same bac kground. The Backgr ound Info #U option from the Car men will sho details of the bac kground on the Bac kGroundInfo stac (see Figure 30). This stac allo ws bac kground’s name to hanged and scripts to de�ned for the bac kground. 7.5.3 Stac ks ou ma ha noticed that when ou edit stac k, on some ccasions our com- mands will seem to do nothing and ou on’t able to select card ob jects. The �rst thing ou should do is hec the Stac kInfo stac k, sho wn in Figure 31, se- lecting Stack Info #T from the Stack men u, in Figure 32. It has little in common with the other info stac ks. On the info stac ou will �nd information ab out the um er of ob jects on the stac k, bac kground, and curren card. ou will also �nd the creator, the �lename of the stac k, and the name and Unix pro cess ID of the clien if one exists. The Stac kInfo stac also has the follo wing hec kb xes: Figure 29: The CardInfo stac k. Figure 30: The Bac kGroundInfo stac k. Cop yrigh 1990 The uring Institute 67 Hyp erNeWS1.4 User Guide 7.3.3 Bac kgrounds Although um er of cards ma share the same bac kground and card ma giv en new bac kground, there is no explicit command to hange card’s bac kground to that of another. Instead, the card can copied to the clipb oard, then pasted bac on to the stac while card with di�eren bac kground is the curren card. The original card can then deleted. 7.4 Visibilit Ob jects can visible or in visible. In visible items do not resp ond to an user action, ho ev er an ob ject can alw ys selected when the stac is in edit mo de ev en if it is in visible. An item can made in visible selecting Hide from the Obje ct men (see Figure 26). It can made visible again selecting Show from the same men u. 7.5 Editing Other Ob jects 7.5.1 Cards So far e’v discussed ho ou can create and edit di�eren card ob jects on stac k, but ha en’t talk ed ab out mo difying cards, bac kgrounds, or stac ks. If ou an to add another card to our stac k, ou can do so with the New Car option from the Car men (see Figure 28). The new card will added just after the curren card and then displa ed as the curren card. Note that this mak es it imp ossible to add card efore the home card. The new card inherits its bac kground from the previously visible card. There is no explicit option whic allo ws ou to hange the order of the cards once they are created. This means that the order of the cards in the stac is �xed, unless ou cop and paste card to new osition in the stac k. The curren card can deleted selecting Delete Car from the Car men u. Ho ev er, ou can nev er delete the home card of stac k. This means that the stac will alw ys at least one card long. Similarly ou can cop the curren card to the clipb oard using Copy Car from the same men u. Selecting Car Info #R from the Car men will sho details of the card on the CardInfo stac (see Figure 29). This stac allo ws the card’s name to hanged and scripts to de�ned. 7.5.2 Bac kgrounds Recall that bac kground can shared et een cards, so that ou can create common button (for example) only once and place in on the bac kground instead of on eac card that will use it. Ho ev er, in our more elab orate stac designs ou ma an to ha more than one bac kground. create new bac kground select 66 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide mo an ob ject to another card, ou ould simply select the ob ject, cut it from the curren card, mak the desired card the curren card, and then paste the ob ject on to that card. Other yp es of mo es can done using one of the follo wing options from the Obje ct men u: Background The ob ject is assigned to this card’s bac kground, and app ears on all cards that share the bac kground. If the stac has only one bac kground, the ob ject will presen on all cards. Ca rd The ob ject is sp eci�c to this card, and will not app ear on an other. This is useful if ou ha previously mo ed an ob ject to the stac or bac kground and no ou an to mo it bac to card. Stack The ob ject is assigned to the stac and will app ear on all cards regardless of bac kground. 7.3.2 Cards When new card is created using the New Car option from the Car men (see Figure 28), it is added to the stac after the curren tly visible card, and then made the curren card. This means that no new card can ev er added efore the home card of the stac k. In order to mo card within stac k, that is hange the sequence of the cards, ou’ll need to use Copy Car from the Car men and Paste from the Edit men u. (While ou ma question wh ou need to use di�eren men us, there is alid reason. When ou cop Hyp erNeWS needs to kno if ou an to cop card, card ob ject, or stac to the clipb oard. So ou sp ecify Copy Car But when ou paste something, Hyp erNeWS kno ws ou are pasting from the clipb oard, and it can tell what kind of ob ject it is pasting.) Figure 28: The Car men u. Cop yrigh 1990 The uring Institute 65 Hyp erNeWS1.4 User Guide 7.2 Using emplates 7.2.1 Card Ob jects Hyp erNeWS uses the NewOb jects stac k, sho wn in Figure 27, as template for new ob jects. The stac con tains all the ob jects whic app ear in the New men ab the separator line. ou can add our wn ob ject templates to this stac and assign relev an name to them. Since the men is constructed at initialization time, ob jects ou ha added will app ear on the New men the next time Hyp erNeWS is started. 7.2.2 Stac ks The Un titled stac serv es as template for newly created stac ks. cop of this stac (with unique name) is created when ou press the Cr ate New Stack system button. ou can edit and tailor this stac in to our wn format, and then sa it so that eac newly created stac will in our wn preferred st yle. 7.3 Mo ving Ob jects 7.3.1 Card Ob jects When card ob ject is �rst created, it is placed default on the curren card. Once selected, card ob jects ma assigned to card, bac kground, or stac k. Figure 27: The NewOb jects stac k. 64 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Adv anced Editing 7.1 Creating New Ob jects As ou probably disco ered while going through the examples starting in Sec- tion 4.3.3, the New men (see Figure 25) is brok en up in to parts: one whic lists ailable template ob jects (describ ed in Section 7.2) and one whic sho ws card ob ject yp es. When ou create new card ob ject, it will app ear at some default lo cation on our stac k. Six card ob ject yp es exist: Button Canvas Col- orSele ct EditT ext Pul lDown and Slider Eac of these ob ject yp es has its wn particular set of attributes whic are describ ed in Section 6. Eac new ob ject that is created is automatically giv en name the system. Ob ject names ust unique within stac k, and are named using hash (#) follo ed um er. rename card ob ject or hange an of its other at- tributes, select the ob ject and select Info from the Obje ct men (see Figure 26). Figure 25: The New men u. Figure 26: The Obje ct men u. Cop yrigh 1990 The uring Institute 63 Hyp erNeWS1.4 User Guide 62 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide ertical If selected, the slider is orien ted ertically rather than horizon tally Bo xed If set, an enclosing is dra wn around the slider. Sho value Displa ys the curren alue of the slider only if the Scr ol lb ar hec kb is not set. Editable De�nes whether the slider can hanged user input on the screen. ou can hange the alue of the slider either clic king on the slider, or dragging the oin tButton so ou can see the alues while ou are dragging. Scrollba When set, the slider tak es on the represen tation of windo scrollbar. Cop yrigh 1990 The uring Institute 61 Hyp erNeWS1.4 User Guide Strok e, Fill, alue Inactive De�nes the text, bac kground, activ e, and inactiv colors for the slider using ColorSelect ob jects. The men us allo hoice of colors including the curren color from the ColorP allet. Min The minim um allo able in teger alue. alue The curren slider alue. This ust an in teger and lie et een the min- im um and maxim um. Max The maxim um allo able in teger alue. Figure 23: Examples of Slider ob jects. Figure 24: The SliderInfo stac k. 60 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Fill, Strok Shado Used to set the bac kground, text, and shado men colors using ColorSelect ob jects. Shado size Used to select shado size for the lab el x. Setting to zero causes no shado w, and using 10 causes the largest shado w. Set lab el If set, the men lab el is up dated to re ect the most recen selection. 6.2.6 Slider Slider ob jects are used to select an in teger alue from sliding scale. The um- er ust lie et een minim um and maxim um alue. They can app ear in di�eren basic forms: long rectangle sho wing the alue. In scrollbar form, with mo able ball whic can dragged along the length of the ob ject. Examples of Slider ob jects are sho wn in Figure 23. Once default slider has een created from the New men u, it can mo di�ed en tering its details on the SliderInfo stac (see Figure 24). The follo wing sp eci�c attributes of the ob ject ma set from this stac k: Figure 22: The PullDo wnInfo stac k. Cop yrigh 1990 The uring Institute 59 Hyp erNeWS1.4 User Guide ranspa rent Results in the text app earing with transparen bac kground. Setting this attribute resets the Editable Boxe and Scr ol lb ar hec kb xes. Bo xed Causes an enclosing to dra wn around the text ob ject. One line If set, only single line of the text is returned as the message argumen when selected the user. Otherwise the whole text �eld is returned. Details on exactly what is returned an EditT ext ob ject under all circumstances can found in able in Section 8.3.2. 6.2.5 PullDo wn PullDo wn ob jects are used to de�ne our wn men us. They consist of xed lab el whic will displa the men selections enclosed in shado ed x. Some examples of PullDo wn ob jects are sho wn in Figure 21. Selection of men item is done dragging the mouse do wn er the required selection using the oin tButton. Once default PullDo wn ob ject has een created from the New men u, it can mo di�ed en tering its details on the PullDo wnInfo stac (see Figure 22). The follo wing attributes of the ob ject ma set from this stac k: Lab el De�nes the visible text displa ed as lab el for the men u. The text can either �xed, or it can set to the new selection eac time selection is made. Menu This EditT ext ob ject allo ws the men items to de�ned. Use separate line for eac selection. Horizon tal men lines can generated en tering ’-’ on new line. up date the men u, clic the Set Menu button. An empt lines ou lea at the end of the EditT ext ob ject will remo ed. Figure 21: Examples of PullDo wn ob jects. 58 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide clic king the mouse in the scrollbar area. If the EditT ext ob ject is not scrollable, some of the text ma not app ear if the is not su�cien tly large to displa all the text. If this ccurs, then resize the ob ject. Once default EditT ext ob ject has een created from the New men u, it can mo di�ed hanging its details on the EditT extInfo stac (see Figure 20). The follo wing sp eci�c attributes of the ob ject ma set from this stac k: Justi�cation men to select text justi�cation. Initially set to eft alue The con ten ts of the text �eld. Edit this �eld to sho the required text, then press the Set alue button to hange its alue. ormatting of the text in the ob ject is based up on its attributes and the size of the ob ject, not the it is displa ed in the EditT extInfo stac k. Strok e, Fill, ScrollFill, and ScrollCol Sets text and bac kground colors, as ell as scrollbar colors for theEditT ext ob ject using ColorSelect ob jects. Editable Selects the text to user-editable, otherwise it is read-only Scrollba When hec ed, mak es the text scrollable adding scrollbar on the righ t- hand side of the ob ject. Figure 20: The EditT extInfo stac k. Cop yrigh 1990 The uring Institute 57 Hyp erNeWS1.4 User Guide Lab el De�nes the visible text displa ed as lab el for the color x. Strok Uses ColorSelect ob ject to de�ne the text color for the lab el. 6.2.4 EditT ext EditT ext ob jects, suc as those in Figure 19, allo text to presen ted in um er of di�eren formats: it ma xed, editable, scrollable, etc. On stac k, only one EditT ext ob ject is activ (in fo cus) at an one time. ASCI input, with the cursor an ywhere on the stac k, is directed to the EditT ext ob ject curren tly in fo cus. hange the fo cus from one EditT ext ob ject to another, simply clic the left mouse button in the desired ob ject. thin ertical line in rev erse video sho ws whic EditT ext ob ject is in fo cus. If the text is scrollable, scrollbar allo ws scrolling one line at time, clic king the left mouse button on the up-arro or do wn-arro w. More than one line can scrolled either dragging the scroll osition using the oin tButton, or Figure 18: The ColorSelectInfo stac k. Figure 19: Examples of EditT ext ob jects. 56 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Curso men used to de�ne the shap of the cursor while it is er the can as. The default is ptr Retained When selected, the con ten ts of the can as are retained so that up dates ccur faster when the can as is obscured and then unco ered. SaveBehind When selected, the screen area ehind the ob ject is sa ed in memory for fast up dating. This is useful if the can as will only displa ed for short time efore the screen area ehind it is exp osed again. Strok Fill De�nes the text and bac kground colors for the can as using an ob ject of yp ColorSelect. This men allo ws hoice of colors including the curren ColorP allet color. 6.2.3 ColorSelect ColorSelect ob jects are used to sp ecify color. Its curren color setting is dis- pla ed in along with text lab el. Pressing the oin tButton er the color will displa men u. The default men allo ws hoice of gra yscale colors from white through blac k, or selection of the curren color from the ColorP allet stac k. Examples of ColorSelect ob jects are sho wn in Figure 17. Once default ColorSelect ob ject has een created from the New men u, it can mo di�ed en tering its details on the ColorSelectInfo stac (see Figure 18). The follo wing attributes of the ob ject ma set from this stac k: Figure 17: Examples of ColorSelect ob jects. Cop yrigh 1990 The uring Institute 55 Hyp erNeWS1.4 User Guide 6.2.2 Can as Can ases are used to de�ne an area of the stac whic can used application programs for their wn use. An example use of can as is the Hyp erNeWS GraphEditor, sho wn in Figure 15 (but not part of the base Hyp erNeWS system). Can ases send messages when the cursor en ters or lea es the can as area. Once default can as ob ject has een created using the New men u, it can mo di�ed en tering its details on the Can asInfo stac k, sho wn in Figure 16. The follo wing sp eci�c attributes of the ob ject ma set from this stac k: Figure 15: The GraphEditor to ol using can as ob ject. Figure 16: The Can asInfo stac k. 54 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Lab el Set the lab el for the button, i.e. the text that app ears on the screen. This �eld only applies to Chec and Push button yp es. yp men to hange the yp of the button. The default is Push. Rounding Sp eci�es ho rounded the corners of the button are to e. Setting to zero giv es rectangular x, while setting to the maxim um rounding yields circular button. This applies only to Push buttons. Checkb Used to set the size of the hec kb x. Strok Fill De�nes the text and bac kground colors for the button lab el using ColorS- elect ob ject. This men allo ws hoice of colors including the curren color in the ColorP allet. When ou are editing buttons, ou’ll notice that they don’t all resize the same Only the Push button’s size is con trolled resizing the selection rectangle. Dra wing buttons and Chec kb buttons will remain the same size regardless of the selection rectangle’s size, though parts ma obscured if the selection rectangle ecomes smaller than the button. Figure 14: The ButtonInfo stac k. Cop yrigh 1990 The uring Institute 53 Hyp erNeWS1.4 User Guide 6.2 System Ob ject yp es 6.2.1 Button Button ob jects are used to create button yp input selection mec hanism. Clic k- ing on them with the oin tButton activ ates them and causes their alue to returned. Buttons can tak one of four di�eren yp es: Push Push buttons ha single state (alw ys 0), and hence can only return unary message indicating selection. Check Chec kb xes ha binary state (1 or 0), indicated the presence or absence of an \X" in their x. ranspa rent ransparen buttons are similar to push buttons in that they ha single state (alw ys 0). Ho ev er they ha no visible form on the stac k. They can used to detect user input from giv en stac area without the need for visible form. Note that transparen button is not the same as an in visible (hidden) button ob ject from whic user input is disabled. Dra wing Dra wing buttons are created using Hyp erDra and pasted on to the stac (see Section 7.6.1). An example of eac of the button yp es is sho wn in Figure 13. The left and righ arro ws are dra wing yp buttons. They exist as the template ob jects NextButton and Pr eviousButton (see Section 7.2.1). Their eha vior has een set up to mo to the next or previous card of the stac when they are selected. transparen button is also sho wn, although ou can’t see it! Once default button ob ject has een created from the New men u, it can mo di�ed en tering its details on the ButtonInfo stac (see Figure 14). The follo wing sp eci�c attributes of the ob ject ma set from this stac k: Figure 13: Examples of button yp es. 52 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide System Ob jects 6.1 Basics All Hyp erNeWS ob jects share certain common features. The they are se- lected, mo ed and the they exist in the hierarc of cards, bac kgrounds and stac ks is iden tical regardless of ob ject yp e. Ob jects are addressed using part name: Stackname:Objectname This means that eac ob ject ust ha unique name within stac k. Tw di�eren ob jects ma not ha the same name ev en if they exist on di�eren cards or bac kgrounds, or if they are di�eren ob ject yp es. All ob jects ma con tain ostScript metho ds whic de�ne their eha vior. An ob ject’s metho ds are de�ned collectiv ely as script or details on writing scripts see Section 9. edit an ob ject’s script, select the Script option from the Obje ct men (see Figure 26), or alternativ ely select the Script button from the ob ject’s info stac k. Eac ob ject yp has di�eren set of attributes whic are relev an to that ob ject yp e. Ho ev er, they all require fon name, fon size, and unique name iden ti�er. These �elds are common across all ob ject yp es and can edited from the �elds sho wn elo w: Name De�ne new name for the ob ject. Clic the oin tButton in the name �eld then yp the name follo ed the Return ey Names ust unique and ma not con tain spaces or an of the follo wing haracters: \. n()#". If the name en tered is not unique, system name will supplied. (Stac names cannot hanged this See Section 7.5.3 for details.) ont new fon for the ob ject is sp eci�ed selecting the fon name and yp size from men us. One men is lab eled with the fon st yle, the other with the fon size. ogether they de�ne fon for the text. Clic the oin tButton er the lab el, drag do wn and release er the desired selections. Eac ob ject yp has its wn info stac whic is used to hange an ob ject’s attributes. An info stac is named concatenating the ob ject yp name with Info or example, the info stac for Button ob jects is named ButtonInfo. Once system ob ject has een selected, its info stac can displa ed ho osing Info from the Obje ct men u. Eac system ob ject, its eha vior, and info stac are describ ed elo w. Cop yrigh 1990 The uring Institute 51 Hyp erNeWS1.4 User Guide 50 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide has een closed or zapp ed. If it is re-op ened during the session, the memory cop will loaded rather than the cop sa ed on disk. 5.24 erminal When ou press on the erminal system button, ou get terminal em ulator with unique name consisting of \T erminal-#" follo ed um er. If ou an to mo dify ho all our terminals will lo ok, edit the erminal stac k, whic is the template from whic all unique terminals will created. ou ma an to hange the �ll color of the Can as ob ject, for example. When ou sa the stac k, it will sa ed as /Stacks/Terminal.stack (assuming ou ha created the directory), and ev ery subsequen terminal will use that stac as template. 5.25 uringInfo This stac giv es some bac kground on the uring Institute and some of the services it pro vides. Figure 12: The card for viewing or hanging our searc path. Cop yrigh 1990 The uring Institute 49 Hyp erNeWS1.4 User Guide mak this distinction et een system stac and bac kground ecause what is ypically called the bac kground in windo wing en vironmen is in fact stac in Hyp erNeWS. Also, calling it bac kground ma lead to confusion later when talk ab out the relationship et een cards and their bac kgrounds. 5.23 SystemInfo The SystemInfo stac allo ws ou to bro wse and edit Hyp erNeWS system parame- ters that tak on default alues when ou �rst start Hyp erNeWS. Once the stac is op en, the follo wing options can selected, after whic Index returns ou to the home card, and Done will exit the stac k: Client Info This card displa ys the status of all clien ts whic are connected to stac ks. Colo This option allws the bac kground color to hanged using the ColorP allet stac k. facilit is also pro vided to view the Hyp erNeWS en vironmen in blac white. This is useful when dev eloping applications on color orkstation whic are to used on gra yscale or mono hrome screen. Logging Message logging can enabled or disabled from this card. Initially logging is turned o�. Logging output ma directed to �le or terminal en tering the name of the device in the pro vided. or example, en tering /tmp/mylog causes logging messages to directed to that �le. If the �eld is empt logging go es to the console. The Up dates hec kb will sho al messages that are sen in Hyp erNeWS, whereas without this hec kb set, ou will see only the more in teresting messages. Sea rch ath This card lists the directories whic Hyp erNeWS searc hes (starting from the top) when op ening stac ks. Once ou ha created our wn /Stacks directory it will included in fron of the system directories (see Figure 12). Additional paths ma added editing the EditT ext ob ject holding the existing paths, then clic king the Change button to up date it. Hyp erNeWS will alw ys place the system directories last; ou can’t put directory after it. Stack Info This displa ys the status of all curren tly loaded stac ks. stac remains loaded in memory for the duration of the Hyp erNeWS session, ev en after it 48 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide represen the system load, user load, and nice alues, resp ectiv ely The blac line displa ys the load erage. 5.19 ostit This is simple little stac not unlik ost-it pad. ou can eep few notes on eac \page" and mo et een them. Pressing Save will sa the stac and our additions in our stac ks directory 5.20 ostScriptError This stac replaces the normal ostScript error handler, so ou can see the ostScript error in Hyp erNeWS stac when problem has ccurred in our script. ou’ll see the con ten ts of the op erand stac sho wn in an EditT ext ob ject, and the stac also sho ws the error that ccurred, the message that caused the er- ror, and the sender and receiv er of the message. Don’t other trying to press the ac button, ecause tracing has een disabled...it tends to bring the X/NeWS serv er to its knees. 5.21 Sa eScripts The Sa eScripts stac giv es ou to sa all the scripts from stac in to an ASCI �le, suitable for prin ting. It will prompt ou for the name of the stac k, and it will sa script �le in the directory /Stacks or instance, if ou ha stac called MyStac k, it will sa the scripts from the stac in /Stacks/MyStack.scripts 5.22 system The system stac is stac that co ers the whole screen; it is the bac kground of the screen, colored in shades of blue and displa ying the uring and Hyp erNeWS logos. It is similar to other stac ks, but it has some eha vior all its wn: Some of the normal stac op erations that don’t mak sense with the system stac are ignored. They include: sho wing, hiding, mo ving, resizing, bringing to fron or sending to bac k, and closing. When in bro wse mo de, it do es not ha Hyp erNeWS men u. ou will see the Op enWindo ws men instead. But when ou switc in to edit mo de, ou will see the same men as ou ould when editing an other stac k. It do es not resp ond to men shortcuts. This ecomes eviden particularly in edit mo de. ou ust actually select the men items for the tasks ou an to erform on the system stac k. Cop yrigh 1990 The uring Institute 47 Hyp erNeWS1.4 User Guide 5.15 NewOb jects The NewOb jects stac con tains examples of the card ob ject yp es ailable in Hyp erNeWS. These are ob jects that ou can easily cut paste in to our wn applications. 5.16 Op enStac This stac is used to select Hyp erNeWS stac for op ening (see Figure 11). Directories are searc hed in the order sp eci�ed in the searc path of the SystemInfo stac k. En ter the name of the required stac (without the .stack su�x). If ou ha op ened and closed stac k, it will still residen in Hyp erNeWS. If ou clic the oin tButton on the ord Name: in the stac k, ou will see men consisting of all previously loaded stac ks. If the stac ou an to sho is in the list, simply select it from the men instead of yping it in again. An stac name on this men with an asterisk after it has een mo di�ed. 5.17 eek The eek stac lets ou \p eek" at ostScript data structures. When ou op en the stac k, ou’ll see the eys and alues of the Hyp erNeWS dictionary If ou clic on dictionary arra or pac ed arra it will then descend in to that structure and eek at its con ten ts. Pressing the Up button will return up one lev el, and the op button will tak ou bac to the Hyp erNeWS dictionary This can quite helpful for debugging or for exploring the innards of Hyp erNeWS. 5.18 erfmon This erformance monitor stac displa ys some system statistics. Along the righ t- hand side, it lists the users logged on to the mac hine, and if logged in remotely the remote host is sho wn in paren theses. The blue, orange, and green ortions Figure 11: The Op enStac stac k. 46 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide dra wing in more detail, or lo ok at the en tire dra wing. The mo op erations at the ottom of the men can also erformed with the arro eys on the eypad. Grid Adjust the snap grid that all ob jects will cling to. ou can turn the grid o� or on, and ou can adjust ho big the grid is. Sp ecial The Flip Poly and Spline option will toggle bac and forth et een straigh lines connecting the handles, and splines that go through the handles. Cr ate Solid Gr oup will let ou mak solid out of non-solid, suc as line made with dd eform 5.12 Hyp erman This is the online do cumen tation stac for Hyp erNeWS. It consists of the User Guide and the Reference Man ual, just lik the hardcop do cumen tation. An references to �gures or other sections will displa ed in red. If ou double- clic on those references, Hyp erman will tak ou to that �gure or section. The Hyp erman stac is not in suc format that it can prin ted out. If ou an hardcop ersions of the man uals, con tact the uring Institute at the address on page for details. 5.13 Information The Information stac is the �rst thing ou’ll see when ou start Hyp erNeWS. It sa ys few ords ab out Hyp erNeWS conditions of use, and it has buttons that allo ou to start the online man uals, start the uringInfo stac k, or exit the stac k. If ou press the Done button, ou will see the console and the system buttons app ear, if they aren’t already sho wing. 5.14 Mo vie This stac sho ws simple example of animation in Hyp erNeWS, with Dr. eter Mo wforth of the uring Institute in the title role. Lik the Clo ks stac k, it is all done with button ob ject. The button as made pasting 16 digitized images in to it, and little lo op con tin uously sim ulates mouse presses er the button causing it to cycle through the images. Cop yrigh 1990 The uring Institute 45 Hyp erNeWS1.4 User Guide Clea Shap Do not �ll new ob jects or curren tly selected ob jects with the �ll color. Fill Shap Fill new ob jects and curren tly selected ob jects with the �ll color from the ColorP allet. Clea Bo rder Do not strok the order of new ob jects or curren tly selected ob jects. Strok Shap Strok the order of all new ob jects and curren tly selected ob jects with the strok color from the ColorP allet. Line Width Cho ose one of �v line widths for lines and the orders of other ob jects. Line St yle or lines and arcs, ho ose line st yle that has from zero to arro wheads. 5.11.3 The Can as Men When ou clic the Men uButton er the Hyp erDra can as, ou’ll see Hyp er- Dra men with �v sub-men us. The sub-men us are listed elo w: Edit This men o�ers the same yp of commands as the Edit men for all stac ks. Ho ev er, common commands lik Copy and Paste ha some subtle di�er- ences dep ending up on whether the cursor is er the can as (i.e. the can as men u), or the stac (th us the usual Edit men u). When using Hyp erDra w, mak sure ou ha the cursor er the Hyp erDra can as when ou erform op erations from the Edit men u. Arrange By using ont or Back ou can mak selected ob jects app ear in fron of, or ehind other ob jects. If ou ha um er of ob jects that ou an to group together as single en tit use Gr oup Ungr oup will remo the grouping attribute from the ob jects. View The Color command lets ou sp ecify whether dra wings are in color or shades of gra Using Zo om In Zo om Out and Zo om Normal ou can lo ok at our 44 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Add Rounded Rectangle This is similar to plain rectangle, except there is handle inside corner that lets ou mo dify ho rounded the corners are. Add Oval Create an al. Again, the dimensions will in teractiv ely displa ed. Add Pie Similar to dd Oval except the al will not closed. Add olygon What �rst acts lik adding line will lea handle in the middle of the �rst line. Drag the handle where ou an it, and new handle will app ear. Eac time ou drag handle, new one will created. Add Spline Similar to dd Polygon except that the sharp corners of olygon will replaced the rounded forms of spline. Add reefo rm As long as ou hold do wn the oin tButton and drag the cursor around the can as, ou will create line with um er of handles to de�ne it. Add ext Once ou clic on sp ot on the can as, dialog will app ear for ou to yp in the text and set st yle attributes. Note that text can treated just lik an other ob ject: it can mo ed, resized, and ev en rotated. Add Image This button will ask ou to sp ecify an image �le. It ma in HIPS format or Sun raster format. Once it has een loaded, this to can manipulated lik an other Hyp erNeWS ob ject. Selecting either this option or dd ESPF will displa the Op enFile stac for ou to sp ecify the image or ESPF dra wing to read in. These functions are similar in that they will load dra wing in with the existing dra wing. They will not erase the curren con ten ts the Op en and New will. Add EPSF Sp ecify an Encapsulated ostScript (EPSF) dra wing to read in to Hyp er- Dra w. Cop yrigh 1990 The uring Institute 43 Hyp erNeWS1.4 User Guide Save As If ou ha mo di�ed an existing dra wing but ou don’t an to clobb er the original, use this option. Selecting this option is similar to selecting Save when orking on new dra wing. Revert In case ou’v messed up our dra wing ey ond reco ery selecting e- vert will read in the last sa ed ersion of the dra wing. Therefore, this op eration only mak es sense when ou ha at some oin sa ed this dra wing. Select button When er the can as, the cursor is in sele ct mo de default. This is represen ted an arro oin ting to the upp er-left. If one of the next ten buttons are pressed, they can undone clic king on the Select button. Add Line Create straigh line segmen t. Add Arc Create an arc that can mo di�ed mo ving its handle. Add Rectangle Create rectangle dragging the corner. Next to the rubb er band will the dimensions of the new rectangle. Figure 10: The Op enFile stac k. 42 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide New If dra wing exists, ou will ask ed if ou really an to start new dra wing. clic on the es button will cause Hyp erDra to delete an existing ork, lea ving ou with clean can as. Op en Since op ening dra wing deletes an ything curren tly in the can as, Hy- erDra will ask for con�rmation if ou’v made an hanges to the curren dra wing since last sa ving it. Then it will displa the Op enFile stac k, sho wn in Figure 10. ou can na vigate through the �le system clic king Up to go up one directory or double-clic king on dis- pla ed �le. If it is directory Op enFile will op en that directory If it is Hyp erDra �le, it will op en that �le. In order to help ou mo around, the Op enFile stac sa es record of directories ou’v een in. By clic king the oin tButton on the directory path at the top of the stac k, ou’ll see men of recen tly-visited directories to ho ose from. Save If ou an to sa new dra wing (i.e. it is curren tly called Untitle ), selecting this option will displa the Sa eFile stac k, whic is quite similar to the Op enFile stac k. Once ou ha gotten to the directory ou an to sa the �le in, clic the mouse in the lo er text �eld and yp in the name ou an to sa the dra wing as. Be sure to end the dra wing name with .draw su�x, and then press the Return ey If the dra wing ou are orking on is not new, then Hyp erDra will sa the displa ed cop of the dra wing er the old cop without prompting ou. Figure 9: The Hyp erDra button panel. Cop yrigh 1990 The uring Institute 41 Hyp erNeWS1.4 User Guide 5.11 Hyp erDra 5.11.1 Basics Hyp erDra is split in to three parts: the button panel, the can as, and ev erything else. Using the mouse in Hyp erDra is fairly consisten with the rest of Hyp er- NeWS. In the can as, the oin tButton is used to select ob jects, the AdjustButton is used for mo ving and resizing ob jects, and the Men uButton brings up the Hyp er- Dra men (discussed in Section 5.11.3). The AdjustButton will mo an ob ject if it has een selected and ou drag the mouse, except when the cursor is on hand le whic is one of the small squares that are used for resizing. The Adjust- Button can also used to rotate an ob ject if the Shift ey is held do wn efore the AdjustButton is pressed on handle. In the button panel, the oin tButton activ ates ev erything. And since Hyp erDra is just another stac k, the rest of the areas resp ond to mouse presses the same an other stac ould. 5.11.2 The Button anel The panel along the left edge of Hyp erDra has most of the con trols that ou will need to create things. The panel is sho wn in Figure 9, and the button descriptions are as follo ws: File menu men that o�ers �le input and output capabilities for Hyp erDra w. Figure 8: The Hyp erDra dra wing to ol. 40 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide smaller square. Cho ose strok color doing the same while holding do wn the Shift ey mo dify color, double-clic on one of the smaller squares. ou will see the secondary ColorP allet card sho wn in Figure 7. Adjust the red, green, blue, and gra sliders un til the large square is the color ou an t. Then clic on the large square to tak ou bac to the main card. Finally clic on the small square ou just hanged to set the curren color. 5.9 Console This is Hyp erNeWS terminal em ulator, acting as the Unix console. ou can only ha one Console stac op en. If ou try to op en it again, it will just mo to the fron of the screen. 5.10 dial The dial stac is an example of new ob ject that as created using an existing ob ject as its paren t. Most of its functionalit is the same as Slider ob ject, but the app earance is drastically di�eren t. Creating new ob ject yp es is discussed in the Hyp erNeWS Reference Man ual. Figure 6: The ColorP allet home card. Figure 7: The ColorP allet secondary card. Cop yrigh 1990 The uring Institute 39 Hyp erNeWS1.4 User Guide 5.4 ButtonIdeas The ButtonIdeas stac has samples of some customized buttons. It has buttons that ou can use for resize corners or close buttons on our stac ks, and it also sho ws ho to mak button consisting of ultiple Hyp erDra dra wings that will cycled through when ou clic on them. 5.5 ClassBro wser The ClassBro wser stac giv es ou some online information regarding Hyp erNeWS ob ject yp es. The main card sho ws ou the relationship et een the ob jects, iden tical to that in Figure 1. By clic king on an of the classes, ou will see list of metho ds and instance ariables for that ob ject yp e. Clic king on one of those lists will sho ou the sp eci�cs of that metho or instance ariable. This information is stored in Hyp erNeWS, and is generated from the actual ostScript co de. Notice that the shaded text on the home card represen ts the only ob jects that ou will ev er ha an instance of. The others are abstract sup erclasses that de�ne eha vior and instance ariables for all sub classes. 5.6 Clipb oard Whenev er ou do cut paste op erations, ou are cutting to, and pasting from, the Clipb oard stac k. This stac has 16 cards, giving ou the abilit to store 16 di�eren ob jects at an giv en time. Use the normal card mo emen commands (suc as Next and Pr evious to mo et een cards on the Clipb oard stac k. Cutting and pasting will alw ys use the curren card. or information on the programmer’s in terface to the clipb oard, see the Reference Man ual. 5.7 Clo ks This stac sho ws some examples of digital and analog clo ks. They are actually buttons, and ou can get an idea ho buttons can programmed lo oking at the scripts in this stac k. 5.8 ColorP allet When ou start Hyp erDra w, ou automatically see the ColorP allet stac as ell. The ColorP allet can also started from the Applications stac if ou on’t using Hyp erDra but ou ma hanging colors in an info stac k. As sho wn in Figure 6, the home card of the ColorP allet has large squares on the left, and quite few smaller squares. The top left square is the �ll color, and the square elo it is the strok color. Cho ose �ll color clic king the oin tButton in 38 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Stac Descriptions 5.1 Basics All the stac ks within Hyp erNeWS are ailable for our erusal and mo di�cation. The stac ks that come with the base system are organized in to three sub directories of $HNHOME/Stacks Info This directory con tains all the info stac ks for Hyp erNeWS ob ject yp es. System Stac ks that are part of the base system reside here. This includes things lik the Hyp erDra w, Clipb oard, and Applications stac ks. Misc These are miscellaneous stac ks that aren’t part of the base system. This includes the Hyp erman and erfmon stac ks. If ou mak an hanges to one of these stac ks and sa it, the stac will sa ed in our /Stacks directory if it exists. Otherwise it will placed in our home directory Therefore, ou can exp erimen with stac ks and sa our wn ersonalized copies of them. The rest of this section will describ most of the stac ks that ou will orking with. 5.2 Applications This stac demonstrates um er of di�eren Hyp erNeWS stac ks that ou ma �nd useful. Pressing an of the buttons causes the application to start. ou can iconify this stac or mo it around, since ou ma an to access it often. All of the stac ks that are ailable from the Applications stac are describ ed in this section. 5.3 Bro wsingHelp The Bro wsingHelp stac explains some of the basics of bro wsing and mouse usage in Hyp erNeWS. Most of the dra wings ou see in this stac are actually Button ob jects...c hanging or mo ving dra wings on stac is sometimes easier with buttons than it is if ou mo dify the actual stac dra wing. Cop yrigh 1990 The uring Institute 37 Hyp erNeWS1.4 User Guide 36 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide /Action string -- cvi [exch] /SetValue /TheSlider Send def Don’t orry if this lo oks Greek to ou. Basically what this routine do es is con erts the string represen tation of the um er ou selected in to in teger, wraps it in an arra and sends it as an argumen of the SetV alue message that is sen to the slider ob ject called TheSlider But efore ou can test it out, clic on the Set button to sa the script of the PullDo wn ob ject, and then the Done button to close the PullDo wnInfo stac k. Once ou ha exited edit mo de (and th us re-en tered bro wse mo de) ou can no try selecting di�eren men items, and atc as the slider is set eac time ou mak men selection. Notice that the maxim um allo ed alue for the slider is 100, but one of the men options is 110. If ou try to set slider’s alue to um er outside its range, it will set itself to the closest um er within its legal range. That concludes our examples that sho ho new stac ks are made. this oin ou ma ready to go o� and try creating some stac ks of our wn. Or, ou ma an to read some more. Section will co er other editing features in greater detail. 4.4 Startup Options When ou �rst start Hyp erNeWS, there are couple of things that ou can do to alter the en vironmen t. The �rst is the HNPATH en vironmen ariable, whic lets ou sp ecify directories to searc for stac ks If ou sp ecify one or more directories separated colons efore starting Hyp erNeWS, suc as: setenv HNPATH /users/joe/Stacks:/users/fred/Stacks these directories will app ear in the searc path card of the SystemInformation stac k, along with the directories that ou sp eci�ed within Hyp erNeWS. Once Hyp erNeWS has loaded all of its ostScript �les, it will execute �le in our /Stacks directory called HyperInit.ps if it exists. This is con enien place to load other ostScript �les. ossible uses migh e, for example, to rede�ne the routine that determines where icons are placed, or to add new class to the Hyp erNeWS class hierarc ou migh also exp erimen with loading and ositioning stac ks that ou use on regular basis. Finally if ou are more adv anced user and an to exp erimen with some of the Hyp erNeWS ostScript �les, ou can do so placing our mo di�ed cop in /HyperNeWS Hyp erNeWS will hec this directory �rst efore loading an ostScript �les from the usual place. or example, if ou wish to exp erimen with button ob jects, cop button.ps from the directory $HNHOME/etc/HyperNeWS in to /HyperNeWS and mak our hanges. The next time ou start Hyp erNeWS, it will load our cop of the ostScript �le. Cop yrigh 1990 The uring Institute 35 Hyp erNeWS1.4 User Guide clic one of the small xes that has color ou lik e. This will set the curren color. No clic on the little with square in it, ab the circle on the left side of the Hyp erDra stac k. Using the oin tButton, drag the mouse on the dra wing area (the anvas un til ou’v made rectangle. Select Copy from the Edit men or use the #C shortcut (while the cursor is er the can as so that it do es Hyp erDra cop instead of stac cop y). This shap will so on ecome the shap of our stac k. Clic on the system button Cr ate New Stack and en ter edit mo de. rom the Stack men u, select Paste Shap What this command will do is set the stac shap based up on the con ten ts of the clipb oard. Similarly Copy Shap will tak the shap of the stac and place it in the clipb oard. Once the new shap has een pasted, ou’ll notice that an ob jects that ere on the old stac are on this one, though they ma need to mo ed around dep ending on the shap of the new stac k. No that ha uniquely shap ed stac k, let’s mak it sligh tly more in ter- esting. rom the New men u, create new EditT ext ob ject. This is one of the ob ject yp es ailable to ou. Once ou ha mo ed it and resized it to our liking, mo dify its con ten ts on the EditT extInfo stac (b selecting Info on the Obje ct men u). or instance, hange couple of the hec xes suc as Boxe or One line (whic are explained in Section 6.2.4). close the stac k, press the Done button. Next, add card selecting New Car from the Car men u. This new, clean card will ecome the curren visible card, though in terms of order it as placed righ ehind the previously visible card. ou’ll see that the EditT ext ob ject ou just created is no longer visible ecause it is on di�eren card, but the Pr evious and Next arro buttons still sho ecause they are on the stac itself, so they will visible for ev ery card and bac kground. Since ha blank card, let’s put couple ob jects on it and sho ho one can comm unicate with the other. Using the New men u, create new Slider ob ject and new PullDo wn ob ject on the curren card. Bring up the SliderInfo stac and call the ob ject TheSlider and clic on the Scr ol lb ar hec kb so there is no hec in it. Mak its minim um alue and its maxim um alue 100, follo wing eac en try with carriage return. Clic on the Done button to close the stac k. No bring up the PullDo wnInfo stac k, and set its alue to um ers on separate lines, suc as: 0, 40, 75, 110, and clic the SetMenu button. (The SetMenu button or the similar SetV alue button is often used in Info stac ks with ariables that are more than one line. On single-line ariables, carriage return tells the program, \That’s the end of input", but for ulti-line ariables, the carriage return is used to get to the next line.) Clic the Script button so can mak the men do something when it is clic ed on. an the PullDo wn ob ject to send the user’s selection to the slider so the slider can set itself. The follo wing short ostScript routine will do the tric k: 34 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide button since the button dra wing sta ys the same size. �nd out ho buttons react when they are resized, see Section 6.2.1. With one of the arro buttons selected, bring up the Obje ct men and select Info #I ). ou’ll see an info stack one of whic exists for ev ery ob ject yp in Hyp erNeWS. Here ou can see and mo dify some of the haracteristics of the ob ject. If ou press the Script button from the ButtonInfo stac k, ou’ll see some ostScript co de that the button will execute when it is pressed. or the arro buttons, the co de instructs the stac to go either to the next or the previous card. The Un titled stac has only one card, so clic king either button will ha no visible e�ect. Note that ou ha to in bro wse mo de to clic the button; clic king it in edit mo de will merely select it. see what the info stac ks for ob jects other than card ob jects lo ok lik e, Stack Info #T can found on the Stack men u, and oth Car Info #R and Backgr ound Info #U can found on the Car men u. Once ou’v made hanges to this stac k, ou migh an to sa it. ou can do this in edit mo de selecting Save #W or Save As from the Stack men u. Save will only ask ou for name if it is new stac k, and Save As is handy if ou an to sa an existing stac under di�eren name. When Hyp erNeWS tries to sa our stac k, it will lo ok for directory called /Stacks If it do esn’t �nd suc directory it will sa the stac in our home directory When ou sa stac k, Hyp erNeWS will almost alw ys erwrite the stac if it already exists. An exception to this rule is Hyp erNeWS will not let ou erwrite an system-related stac ks. If at some oin ou decide to customize system- related stac k, Hyp erNeWS will sa it in our stac directory so ou don’t ha to orry ab out crashing Hyp erNeWS ecause ou’v mo di�ed system-related stac and (hea en forbid) ou made mistak e. If ou mak hanges to stac and then try to zap it without sa ving it, Hyp erNeWS will ask ou if ou an to thro these hanges. If ou clic the No button, the stac will remain. If ou clic the es button, the stac will go Ho ev er, if ou op en the stac again, ou will see that our hanges ere not thro wn In e�ect, zapping stac only remo es it from the screen and resets the ag stating that the stac has een up dated. It still exists in memory in the state that ou left it. Finally if ou mak mistak es while editing stac k, using the evert option from the Edit men (only while in edit mo de) allo ws the stac to rev erted to the state of the stac when it as last sa ed. This means an hanges made to the stac since the last sa will lost. 4.3.4 More Stac Editing No e’ll create another stac k, but mak this one bit more in teresting. Create new stac lik ou did in Section 4.3.3. No clic on the Hyp erDr aw Pal let system button so can create some art ork. Section 5.11 discusses Hyp erDra in detail, but e’ll stic to something simple here. On the ColorP allet stac k, Cop yrigh 1990 The uring Institute 33 Hyp erNeWS1.4 User Guide 4.3 Editing 4.3.1 Basics As said earlier, Hyp erNeWS has distinct mo des of op eration: bro wsing and editing. No that ou’re ready to explore the editing orld, there are few things ou should kno w. First and probably most imp ortan is ho do ou get in to edit mo de? ou can either do it via the men u, or ou can use the shortcut of holding do wn the Con trol ey and pressing the oin tButton on the mouse. This will toggle bac and forth et een bro wse and edit mo des. Be are that eac stac can in di�eren mo de. If ou toggle to edit mo de while the cursor is er one stac k, the others will remain in bro wse mo de unless ou explicitly toggle to edit mo de for eac of them. ou can tell when ou are in edit mo de ecause the cursor will hange from the hand with the index �nger oin ting up, to crosshair. Mouse button op erations tak on some new meaning when ou are in edit mo de. When stac is in edit mo de, the oin tButton is still used to select ob jects; ou will see sele ction ctangle around an ob ject ou ha selected. The AdjustButton is used to mo and resize ob jects. Once an ob ject has een selected, the lo er-righ corner will the esize orner By pressing the Ad- justButton with the cursor near the resize corner, ou can hange the size of the ob ject. If the cursor is in an other part of the resize rectangle, then ou’ll able to mo the ob ject. Finally the Men uButton has added functionalit when ou are in edit mo de. Creating new ob jects, mo difying the stac k, and adding new card are all done from the men while in edit mo de. 4.3.2 The Expanded Men us ou’ll notice that once ou are in edit mo de, the top-lev el men (that promised not to reference uc h) expands to o�er uc greater functionalit The Stack Car and New men us will alw ys displa ed, and the Obje ct men will app ear when card ob ject has een selected. will explain what ou can do with these men us as go along. 4.3.3 Ho to Edit Stac Let’s go ahead and try mo difying stac k. Clic the system button called Cr ate New Stack This will bring up basic un titled stac (see Figure 5) that can used as framew ork for our wn stac k. No go in to edit mo de on this stac holding do wn the Con trol ey and clic king the oin tButton. Next, select one of the arro eys in the lo er-righ corner of the stac k. ou can no mo it around or resize it dragging with the AdjustButton. Notice that when the selection rectangle gets bigger, this particular button do esn’t hange size with it. Ho ev er, making the selection rectangle smaller than the button will obscure part of the 32 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide 4.2.5 Bro wsing Stac ks Just to get feel for na vigating through stac k, clic on the Op en Stack system button. Once it is displa ed, place the cursor er the stac (y ou need to do this so Hyp erNeWS kno ws whic stac should receiv our eyb oard input) and yp in Introduction follo ed carriage return. This is ho ou op en up stac ks. Though ou’ll so on learn other ys to start Hyp erDra and other applications, ou could also start them using the Op en Stack button. Once the In tro duction stac has een op ened, ou ha few hoices based up on the buttons in the lo er-left corner of the In tro duction stac k. ou can either lo ok at this stac k, lo ok at the online man uals, or exit. or no w, let’s lo ok at this stac k. The arro eys in the lo er-righ corner are for orking our through the cards of this stac k. But all they are actually doing is sending message equiv alen to the Next and Pr evious selections on the men u. So ou migh exp erimen with these men items as ell as the Home selection whic will tak ou to the �rst card in the stac k. Also try the uc h-more-con enien shortcuts #N #P and #H resp ectiv ely). or another example, bring up the Hyp erman stac k, whic is the online equiv- alen of this do cumen t. The Hyp erman stac is iden tical to the hardcop ersion of this man ual but with an added feature: if ou double-clic the oin tButton on an text in red, it will tak ou to that section or sho ou that �gure. Figures aren’t normally sho wn ecause they tak time to displa and scrolling ecomes ery slo w. But ou can ha an �gure displa ed double-clic king on reference or the �gure tag ab the caption. erusing the online man ual in this manner is go to get used to mo ving around in stac ks. Figure 5: The Un titled stac k. Cop yrigh 1990 The uring Institute 31 Hyp erNeWS1.4 User Guide 4.2.4 System Buttons The buttons in the lo er-left corner of the screen, sho wn in Figure 3, bring up commonly used stac ks that ou will probably an to access often. Here’s what the buttons do: erminal Pressing this button will bring up Hyp erNeWS terminal em ulator. Eac time ou press the button ou will get new terminal em ulator stac with unique name. System Info This function brings up the SystemInformation stac k, whic allo ws ou to bro wse and edit Hyp erNeWS system parameters. Applications This stac pro vides easy access to um er of di�eren applications running within Hyp erNeWS stac ks. Hyp erDra allet This button mak es for quic to bring up the dra wing to ol and the ColorP allet stac k. Op en Stack Use the Op enStac stac to load Hyp erNeWS stac from �le. Create New Stack Creates new un titled stac with unique name, and with default Pr evious Next and Ic onify buttons (see Figure 5). This stac is cop of the Un titled stac k, whic is used as template for newly created stac ks. Exit Hyp erNeWS Exits from Hyp erNeWS bac to the Op enWindo ws en vironmen t, closing all op en stac ks. Con�rmation is �rst required, and arning is giv en if there are an curren tly unsa ed stac ks. Either use the Stack Info button on the SystemInfo stac to �nd out whic stac ks are curren tly unsa ed (see Section 4.2.4), or use the Op enStac stac k. exit Hyp erNeWS and Op en- Windo ws, select the Exit men item from the bac kground (Op enWindo ws) men u. 30 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide stac ks, but it has some unique eha vior all its wn. It is discussed further in Section 5.22. 4.2.2 The Men The men (or hash men u, for lac of etter name) con tains some of the more common stac commands. The �rst three men items will mo ou around to di�eren cards in stac k. Home will tak ou to the home ar or the �rst one in the stac k, Next will mo ou to the next card in the stac k, and Pr evious will tak ou in the other direction. The cards ha wrap-around e�ect, so the previous card to the home card will the last card. Find ... will let ou searc for string in stac (the ellipse means ou’ll ask ed for more information). op and Bottom will bring the stac to the fron of the rest, or send it to the bac of all stac ks, resp ectiv ely display will redra stac k, and Zap will hide the stac k, but it will still reside in memory 4.2.3 The Edit Men The Edit men and men are the only ones ailable when ou are in bro wse mo de. Cut Copy and Paste are commands used to cut and paste text in text �elds. Cle ar can used to delete text and not ha it put in the clipb oard. Copy as Dr awing will cop either Hyp erNeWS ob ject or complete stac in to the clipb oard as Hyp erDra dra wing. rom there, the dra wing can pasted in to other stac ks (once learn ho to edit them) or it can pasted in to the Hyp erDra dra wing to ol. The next group of �v commands in the men is for selecting all the text or mo ving the cursor around in text �eld. Note that the shortcuts for the mo ving commands matc the arro eys on the eypad. Finally the last item on the men is an alternativ for switc hing et een edit and bro wse mo des. The shortcut is #E no matter whic mo de ou are in. Figure 4: The men u. Cop yrigh 1990 The uring Institute 29 Hyp erNeWS1.4 User Guide 4.2 Bro wsing 4.2.1 Basics Hyp erNeWS is split up in to distict mo des: br owse mo de and dit mo de. Bro wse mo de is mean for using existing to ols or applications. If ou an to create our wn stac ks or hange existing ones, ou’ll do it in edit mo de. First let’s lo ok at bro wse mo de. The mouse has three buttons, and eac one has purp ose and name under Hyp erNeWS. The left button is called the PointButton and it is used to oin out things and select them. If ou an to delete some text or resize an ob ject, ou ust �rst select it so Hyp erNeWS kno ws what ob ject ou are talking ab out. The middle button is called the djustButton It is used for mo ving or resizing ob jects once ou ha selected them. Finally the righ button is called the MenuButton ecause when ou press it, ou see men un til ou release the button. The men us ou will seeing are ontext dep endent meaning that ou ma see di�eren men us dep ending on what ou’re in the pro cess of doing or what our cursor is er when ou press the Men uButton. There are sligh tly di�eren men us for bro wse and edit mo des. ou will see di�eren men if ou press the Men uButton while the cursor is er the bac kground ersus er an ob ject. Hyp erNeWS only sho ws the men items that are alid at giv en oin in time. um er of the men selections ha quic eyb oard equiv alen t, or shortcut These are sho wn along the righ hand side of the men u. Shortcuts use sp ecial eys whic are describ ed here: Command Keys These eys are indicated as hash (#) follo ed haracter. en ter command ey press the giv en haracter while holding do wn the Hyp erNeWS ommand key This ey is lab eled eft on Sun-3 eyb oard, and it is represen ted small diamond on Sun-4 eyb oard. In either case, it is found to the left of the spacebar. unction Keys Displa ed as ’F’ follo ed umeral. These can found ab the umeral eys on the eyb oard. Figure sho ws men with some eyb oard equiv alen ts. If ou press the Men uButton er stac k, ou will see an ywhere from to six men items suc as Edit and Obje ct all of whic lead to di�eren sub- men us. on’t refer to this top-lev el men itself, but usually to the men us that ou get to from it. Therefore, if reference the men u, mean the men sho wn in Figure 4, with suc selections as Next and Zap The bac kground of the screen, colored in shades of blue and displa ying the uring and Hyp erNeWS logos, is called the system stack It is similar to other 28 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Getting Started 4.1 Starting Hyp erNeWS Once our system administrator has installed Hyp erNeWS on our system, ou can start it using the script called hn1.4 lo cated in $HNHOME/share Ev en if ou don’t use this script, it is helpful to see what hanges need to made to our en vironmen in order to run Hyp erNeWS. Once the Op enWindo ws and Hyp er- NeWS banners ha een displa ed, ou will see the Hyp erNeWS bac kground and the In tro duction stac k, displa ed in the middle of the screen. this oin ou can either lo ok through the In tro duction stac k, or clic the left mouse button er the Done button. If ou do the latter, the stac will go group of system buttons sho wn in Figure 3, will app ear in the lo er-left corner, and the Console stac (represen ting the Unix system console) will app ear in the upp er-righ corner. piece of information that is just as imp ortan as learning ho to start Hy- erNeWS is ho to exit Hyp erNeWS. If ou clic on the Exit Hyp erNeWS system button, ou will exit Hyp erNeWS but remain in Op enWindo ws. This is useful if ou are dev eloping stac ks and ou an to restart Hyp erNeWS without ha ving to exit and restart Op enWindo ws. exit Hyp erNeWS and Op enWindo ws, press the righ mouse button er the bac kground, whic will sho ou the Op enWindo ws men u. Cho osing the Exit men item will exit the en tire windo system. Figure 3: The Hyp erNeWS system buttons. Cop yrigh 1990 The uring Institute 27 Hyp erNeWS1.4 User Guide 26 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Ca rd Routines and ariables sp eci�c to card ob jects. Ca rdObject Routines and ariables common to all six card ob ject yp es. Button, EditT ext, Slider, PullDo wn, Colo rSelect, Canvas De�ne op erations sp eci�c to particular card ob ject yp e. 3.3 The Message Hierarc The class hierarc in Hyp erNeWS is static. Ho ev er, the message hierarc is orthogonal, and determines the default manner in whic messages are passed et een ob jects. The ossible paren t-c hild relationships that can exist are sho wn in Figure 2. Notice that concrete message hierarc is strict; eac ob ject can only ha one paren at run-time. The message hierarc has e�ects: It determines the passing of messages et een ob jects (see Section 8). It determines the order of displa of ob jects. Ob jects are displa ed in the follo wing order ob jects displa ed later erla those displa ed earlier ob jects with the stac as paren t, ob jects with bac kground as paren t, and �nally ob jects with card as paren t. The displa order of ob jects at an lev el can aried, as eac ob ject stores its hildren on list. Figure 2: The run-time message hierarc in Hyp erNeWS. Cop yrigh 1990 The uring Institute 25 Hyp erNeWS1.4 User Guide particular ob ject, as this will hange the eha vior of the en tire Hyp erNeWS system. If metho is required to erwritten for particular ob ject, it can included as an instance ariable. The inheritance mec hanism of Hyp erNeWS is tree-structured ultiple in- heritance is not supp orted. feel it is unnecessary ecause of the user’s abilit to create protot yp ob jects, based on the classes describ ed elo w: Ro otObject Holds the basic ob ject structure and includes routines for creating and de- stro ying an ob ject, and for passing messages through the class hierarc GraphObject Holds an ob ject’s graphical information and script handling, whic is com- mon to all ob jects. Background De�nes routines and ariables for holding, cutting and pasting ob jects whic are common to bac kgrounds, stac ks and cards. Stack De�nes all editing op erations, windo managemen t, and erall con trol. All ev en ts from NeWS are handled at the stac class lev el. Figure 1: The Hyp erNeWS class hierarc 24 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Arc hitecture 3.1 The Stac Mo del The design of Hyp erNeWS as based on the idea of stack consisting of group of ar ds aren’t pioneers in this resp ect, as the folks at Apple and Xero (among others) ha also created yp ermedia to ols using this concept. This is, ho ev er, the �rst system kno of that o�ers this yp of yp ermedia mo del in the general purp ose Unix en vironmen t. Hyp erNeWS stac represen ts program. stac consists of one or more cards, conceptually stac ed on top of eac other so that only one card is visible at time. Behind card resides the ackgr ound whic ma elong to only one card or whic ma shared et een um er of cards in stac k. If ou are going to ha group of cards that share some graphics or button, putting it on shared bac kground means ou only ha to create it once. Eac card consists of an um er of obje cts Curren tly Hyp erNeWS supp orts six di�eren card ob ject yp es whic can reside on card, including buttons, men us, and text �elds. Dep ending up on our needs, ob jects can assigned to either card, bac kground, or the stac itself. By attac hing an ob ject to the stac k, it will alw ys visible, no matter what card or bac kground is curren tly eing displa ed. 3.2 The Class Hierarc There are di�eren hierarc hies in Hyp erNeWS that de�ne relationships e- een stac ks, bac kgrounds, cards, and ob jects: the class hierarc and the mes- sage hierarc The class hierarc de�nes the relationships et een ob jects sho wing what eha vior is inherited from paren class. Hyp erNeWS ob jects are represen ted as ostScript dictionaries. The class hi- erarc is also stored as set of dictionaries, as sho wn in Figure 1. The classes sho wn in gra are those that will ha actual instances in the system, while the classes sho wn in white are abstr act sup er classes whic de�ne metho ds and in- stance ariables for their sub classes, but whic are nev er actually instan tiated. Eac class con tains set of instance ariables and set of metho ds. In general, it is exp ected that instance ariables will represen alues in the form of um ers, arra ys, strings etc., while metho ds will pro cedures (executable arra ys). This distinction is not ho ev er enforced. An ob ject in giv en class inherits the instance ariables of that class, and of all the sup erclasses of the giv en class. sub class metho or instance ariable errides the same metho or ariable de�ned in sup erclass. The di�erence et een instance ariables and class metho ds is that eac ob ject has its wn cop of instance ariables, while metho ds are shared et een all ob jects. This means that the user should not erwrite metho ds for Cop yrigh 1990 The uring Institute 23 Hyp erNeWS1.4 User Guide 22 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide As alw ys, do our est to ensure that our existing stac ks will ork under new Hyp erNeWS ersion. Ho ev er, an stac ks ou dev elop under 1.4 will not ork under older ersions of Hyp erNeWS. hop that with this demonstration of the ossibilities of NeWS more eople will encouraged to exp erimen with what eliev to the est windo wing soft are ailable under X/NeWS. With direct manipulation, there should no need for users to restricted an longer to windo wing \to olkits". Our thanks go to those at Sun who had the vision and ersev erance to bring NeWS to us. Cop yrigh 1990 The uring Institute 21 Hyp erNeWS1.4 User Guide exp ort of ostScript in the follo wing ys: ostScript graphics in the form of Encapsulated ostScript (EPSF) dra wings can imp orted in to Hyp erNeWS to form the dra wn comp onen of ob jects suc as buttons. This lets the user dra complex and precise ob jects using sp ecialized dra wing to ol, and then use them inside Hyp erNeWS. Imp ort and exp ort of EPSF is imp ortan if Hyp erNeWS is to used as part of wider en vironmen t, as man pac ages can no exp ort in this format. ha found that although ostScript is de-facto standard it can still di�cult to ort ostScript �les to NeWS. or example, disco ered that Aldus Corp oration’s ersion of EPSF uses the setcolor primitiv that exists on the system running the ostScript in preference to their wn de�nition presumably ecause they assumed that no one else uses it. In cases lik this the abilit to de�ne new pro cedures pro vided ostScript is orking against its ortabilit All Hyp erNeWS ob jects ha Dr aw metho whic is used to dra ob jects on the screen. Hyp erNeWS con tains sp ecialized ostScript in terpreter written in ostScript, whic can tak arbitrary co de and extract an EPSF description of the dra wing op erations executed when the co de is run. The sp ecialized in terpreter acts as form of partial ev aluator of the co de mo dulo the dra wing instructions. This is an extremely useful facilit as it means that device and resolution indep enden snapshot can tak en of an ob ject or group of ob jects. It is of course necessary to use only the pure ostScript subset of the NeWS rendering op erations to get ortable dra wing of the ob ject. This facilit is of enormous ene�t, as it pro vides completely general facilit for the extraction of high-qualit graphics from the screen. The curren implemen tation is slo since it is an in terpreter running in an in terpreter, but it is of su�cien ene�t for us to suggest that it should included as core comp onen of NeWS. 2.4 The uture of Hyp erNeWS Hyp erNeWS is undergoing con tin ued dev elopmen at the uring Institute. Items e’v een thinking ab out but that didn’t mak it in to this ersion include: Impro ed yp ertext capabilities, including text items with ultiple fon ts, programmable displa actions and the abilit to link et een do cumen ts. grouping capabilit in terms of ob ject la out during stac editing, and erhaps also at run-time, allo wing ou to send message to group of ob jects. Closer in tegration with Op enWindo ws. This includes using the same selec- tion mec hanism, and erhaps taking adv an tage of the NeWS to olkit. 20 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide ccurs within the same pro cess. The op erand and dictionary stac ks are sa ed to ensure that if an error ccurs, execution can con tin ue. The execution stac is not sa ed, since this will not get clobb ered an error. The graphics state is not sa ed or altered in an This approac has the consequence that it is not ossible for the sender of message to kno whether the message has een deliv ered correctly or to kno what the results ere. It is ossible to get information from the graphics state. This is used in the system to concatenate paths. The dra wbac of not sa ving the graphics state is that ob jects cannot rely on an particular state when executing. 2.3.6 Input Handling and Sync hronization NeWS is ulti-pro cessing system. This is oten tial cause of confusion to users, who will generally not an to in olv ed with the complexities that ensue. ercome this oten tial problem, Hyp erNeWS has een designed to lo ok as if there is only one thread of con trol. understand ho this orks, shall ha to explain little of the input managemen in Hyp erNeWS. Eac can as (i.e. stac k) has an ev en manager pro cess whic sits in tigh lo op aiting for input ev en ts usually mouse, eyb oard, or damage ev en ts. When an ev en is receiv ed this pro cess handles the ev en t, whic in Hyp erNeWS will usually in olv one or more messages eing sen t. The pro cess do es not execute an pause statemen ts, so it cannot lose con trol. This means that at an one time there is at most one \Hyp erNeWS pro cess" running, and it is this whic allo ws the user to assume op eration under single pro cess. 2.3.7 In terfacing Clien ts to Hyp erNeWS Simple applications can run en tirely within Hyp erNeWS, but more complicated ones should programmed in more appropriate language than ostScript. This can done via the in terface to Hyp erNeWS. The in terface pro vides data structure in for Hyp erNeWS messages and ob jects, and for oth sync hronous and async hronous comm unication et een stac ks and their clien ts. The in terface is also used to build higher-lev el in terfaces to the AI languages Prolog and Lisp. In some ys in terpreted languages lik these are easier to use for dev eloping in terfaces, as ideas can tested out in teractiv ely the uring Institute ha built ery large in terfaces to Prolog-based AI programs. Applications suc as the online man uals also use serv er, in the in terests of minimizing data storage on the ostScript side. 2.3.8 Imp ort and Exp ort An adv an tage of using ostScript, as NeWS do es, is that it o�ers the opp ortunit to imp ort and exp ort complex graphics. Hyp erNeWS supp orts the imp ort and Cop yrigh 1990 The uring Institute 19 Hyp erNeWS1.4 User Guide It is hard to mak can as-based ob jects ersisten t. or example, the shap of can as is di�cult to translate in to ASCI I, and the ev en handlers asso- ciated with can ases ould ha to sa ed someho w, since they ust started when the ob ject is loaded. The disadv an tages are: Individual ob jects cannot receiv ev en ts directly The ev en ts ha to passed to the target ob ject an ancestor (the stac k) whic wns the can as and receiv es the ev en ts. Existing programs ma need can ases, and therefore cannot run inside an ob ject without can as. This problem has een solv ed pro viding the system with can as ob ject. Ob jects with can ases can receiv more ev en ts than those pro vided Hy- erNeWS. or example, except for can as ob jects, individual ob jects cannot receiv Enter and Exit ev en ts. Ov erall feel ery strongly that the approac ha tak en is correct, although it is ossible that hanges to the arc hitecture of NeWS could tip the balance bac the other 2.3.5 Message Handling Message handling in Hyp erNeWS has een designed to ful�ll the requiremen ts of user in terface design to ol, and has een designed for freedom from error. considered it essen tial that since the user will create messages, it should not ossible for the system to get in to an unreco erable situation from the passing of messages. Subsequen tly the message system has not een designed to guaran tee the deliv ery or execution of messages. The syn tax of message passing is as follo ws: [args] /Message Object Send Notice that the argumen ts to the message are enclosed in an arra If the ob ject the message is sen to cannot handle the message (e.g. it is not de�ned in its dictionary), the message is passed on to the paren of that ob ject. If the stac (the end of the line) cannot handle the message it is passed to the stac k’s clien pro cess, if one exists. When message is sen to another ob ject and the message passing mec hanism is implemen ted in ostScript, it is not simple to do this in error-free manner. ostScript pro cess has graphics state, an execution stac k, dictionary stac k, and an op erand stac k. When message is sen in Hyp erNeWS, all execution 18 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide eha viors and protot yp es. debated ab out ho est to implemen suc lan- guage. There is considerable attraction in simple language, suc as Hyp erT alk, whic can learned users with little e�ort. The disadv an tages of this approac when orking within NeWS seem to out eigh the adv an tages. The seman tics, as opp osed to the syn tax, of ostScript are ell suited to Hyp erNeWS, particularly with relation to graphics for whic ostScript is designed. An scripting language ould syn tactic sugar for ostScript, and the erhead of translation et een the languages did not seem to justi�able. urthermore, at some stage more adv anced users will need to learn ostScript to in terface other programs to Hyp erNeWS; it seemed etter to let one language su�ce for all purp oses. The main issues that arise in using ostScript as scripting language are: Ho to deal with errors. Users create and execute scripts. It is necessary that errors caugh t, and explained to users. Ho can scripts stored? The original ersion of Hyp erNeWS stored scripts as ostScript co de, translated in to text for editing users. rom ersion 1.3, scripts are stored as text. This allo ws for commen ts to included, and for long scripts to stored in external �les if desired. Ha ving said this, ha decided after further study that scripting language ould indeed orth while. ha found that the translation time from script- ing language to ostScript is acceptable. Also, the option of using scripting lan- guage instead of ostScript should mak scripting more attractiv to most users. The PdB scripting language is nearing completion and should ailable so on. 2.3.4 Can ases ma jor di�erence et een Hyp erNeWS and the arious to olkits pro vided Sun for X/NeWS is that ob jects do not in general ha their wn can ases. Eac stac has can as, and the ob jects elo the stac in the ob ject hierarc share this can as. This approac has adv an tages and disadv an tages. It is orth discussing these, as Sun to ok the opp osite route in their designs. The adv an tages in ob jects not ha ving their wn can ases are: Ob jects can transparen without the problems caused the lac of up date ev en ts for transparen can ases. Non-transparen ob jects ha size and path whic is not strictly deter- mined the dimensions of can as. This eliminates problems of stroking lines around ob jects. As ob jects don’t need can as, there is no need for an ev en handler for eac ob ject. This mak es ob jects simpler, and easier to mo dify and program. Cop yrigh 1990 The uring Institute 17 Hyp erNeWS1.4 User Guide ostScript is not ery memory e�cien t. Large applications can use lot of space. or complicated applications where an external clien will do most of the calculation, if lot of ork is done in ostScript it will necessary to main tain copies of critical data structures. This will complicate the programming. There is also an uno�cial reason. The NeWS implemen tation has pro en to somewhat unstable. The compiler is uc more reliable use it! If break these reasons do wn they sa that ostScript is to slo and requires to uc memory to do the job e�ectiv ely This is an empirical question, and ha found that it is neither to slo w, nor to asteful of memory This is of course something that can only found out trial and error. There are some ery comp elling reasons for stic king with ostScript. The main one is that once ou start using C, it will ecome necessary for users to learn ab out our data structures and to mo dify our co de. This ould greatly reduce the app eal of the system.

urthermore, to create the same functionalit little analysis sho ws that it ould necessary to reco de substan tial part of the ostScript in terpreter not pleasan undertaking. The fact remains that using ostScript has limited our am bitions to some exten t, particularly in the realm of text handling. 2.3.2 Data Structures in ostScript ostScript has reputation as lo w-lev el language, akin to in�x assem bly co de. Nothing could further from the truth. ostScript is mo dern language, whic shares uc more with Lisp than it do es with assem bler. susp ect that its reputation is based on the syn tax of the language, rather than its seman tics. The most imp ortan feature of the language from our viewp oin is that it can read its wn co de. This is critical for our abilit to sa ob jects (p ersistence again), and to write simple ostScript in terpreters for subsets of the language. It is, for example, ossible to write ery go error handlers, whic are essen tial in an in teractiv programming en vironmen t. The main data structures are the list and the dictionary Dictionaries are form of hash table, and can used to implemen classing and message passing mec hanism ery compactly Inside Hyp erNeWS the main dy of the message passing co de requires ab out 350 lines of co de. The whole of the core system con tains around 12 thousand lines of ostScript. 2.3.3 The Scripting Language Hyp erNeWS is stand-alone system. While uc of the co de is written in ostScript, it could ene�t from \scripting language" in whic to sp ecify ob ject 16 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide required. The standard classing mec hanism will then pro duce large class hierarc If an to send someone an ob ject ha created ha to send the whole class hierarc This is usually not ossible. Protot yp es can seen as standard ob ject, with ery small amoun of additional or hanged eha vior the grain-size is more appropriate. Second, protot yp es as defor- mations of �xed class hierarc supp ort the notion of ob ject ersistence. ersisten ob ject is one whic exists ey ond its incarnation in single pro cess. The most common example in ev eryda life is the data main tained in databases. ersisten ob jects in Hyp erNeWS are stored in ASCI �les. It ould extremely cum ersome if ev ery ob ject had to stored together with its complete class hierarc ersistence is the mec hanism whic allo ws users to share Hyp erNeWS ob jects. Extensibilit ha talk ed ab out the extensibilit of Hyp erNeWS pro vided proto- yp es and ersistence. Another asp ect of extensibilit is the capacit to in tegrate with existing applications. This is done in Hyp erNeWS via sp e- cial ob ject yp e, the can as. Alien applications, ob eying their wn rules of input with in terfaces to an external pro cess can co exist with Hyp erNeWS in terfaces. simple discipline allo ws programmers to in terface to Hyp er- NeWS services. The Hyp erNeWS terminal em ulator and the Hyp erDra stac are examples of applications with can as ob jects. Online do cumentation Hyp ermedia has pro en to useful educational to ol, and ecause of the structure of Hyp erNeWS, yp ermedia man ual as an attractiv idea. The Hyp erNeWS do cumen tation is ept in an SGML format, and oth the online and hardcop ersions of the do cumen tation are generated from the one �le. This means that only one ersion of the man ual needs to main tained, and that can tak adv an tage of the SGML linking facilities to pro vide yp ermedia links et een sections and �gures in the online man ual. 2.3 oin ts of In terest 2.3.1 Wh ostScript? The �rst decision that to ok as to implemen Hyp erNeWS en tirely in ostScript inside the NeWS serv er. In some ys this as an absurd decision. Sun, whose engineers designed NeWS, try to ersuade ou to do as little as ossible in ostScript. There are sev eral o�cial reasons wh one should eliev them: ostScript is an in terpreted language, and is rather slo w. is uc faster for most op erations. Cop yrigh 1990 The uring Institute 15 Hyp erNeWS1.4 User Guide Let us try to explain the rationale ehind these goals: stand-alone system In terface to olkits suc as SunView, TNT, or Xtk pro vide set of language calls. They do not pro vide stand-alone en vironmen in whic signi�can ork can done without programming. Hyp erCard do es pro vide suc an en vironmen t, although it is di�cult to in terface to external languages suc as ecause of limitations in the Macin tosh op erating system. stand-alone en vironmen is essen tial if the system is to ha gradual \learning curv e" for new users. urthermore, man straigh tforw ard applications, suc as simple help systems should not require programming in the traditional sense. Another adv an tage of stand-alone system whic has its wn programming language and comm unication mec hanism is that it allo ws di�eren pro cesses, erhaps written in di�eren languages, to comm unicate with no erhead on the application side. Direct manipulation rogramming large amoun of the ork in designing user in terfaces can done direct manipulation dra wing, dragging, and sizing ob jects with the mouse and eyb oard. This is preferable to the written sp eci�cation required in Sun- View, TNT, or Xtk. e�ectiv at suc manipulation the whole design of the in terface to ol ust directed to ards this end. had previous exp erience at grafting direct manipulation in terface on to SunView, with limited success. high-level interface Under Unix system it is inevitable that users will require in terfaces to high-lev el languages, suc as Lisp, Prolog, or and its arian ts. Our goal as to pro vide an abstract in terface to these languages, whic did not need to sp ecify details ab out ob ject placemen or lo w-lev el ev en handling, but instead fo cused on the functional haracteristics of in terfaces. or example, help information ab out an application should programmable in the in ter- face, and di�eren yp es of ob jects should capable of ful�lling the same in terface functions at di�eren times without ha ving to rewrite the clien soft are. Comp onent reusabilit Hyp erNeWS is ybrid ob ject-orien ted system in the sense that the ba- sic ob ject yp es are created with classing mec hanism similar to that of Smalltalk or C++, but user-de�ned yp es are created from ob ject templates or protot yp es. The use of protot yp es has ma jor adv an tages. First, it is usu- ally the case that large ariet of small arian ts to standard ob jects are 14 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Philosoph 2.1 Bac kground Hyp erNeWS dev elopmen egan in Octob er 1987 at the uring Institute, not- for-pro�t organization in olv ed in researc and training in Arti�cial In telligence and related disciplines. had requiremen for user in terface dev elopmen to ol as ehicle for the implemen tation of kno wledge-based systems. had previously dev elop ed system called PanelT ols whic as SunView-based and had Prolog programming in terface. found this system rather limited for ariet of reasons, and ere lo oking to dev elop something more erful. Tw dev elopmen ts at around this time �red us with the en th usiasm to dev elop Hyp erNeWS. The �rst as Sun’s NeWS windo wing system, whic o�ered gian leap forw ard er SunView or the then-emerging X-Windo ws, and the second as Apple’s Hyp erCard, whic pro vided an in terface to ol whic could used without programming. There seemed an opp ortunit to com bine the NeWS system and the idea of op en access computing to pro vide gen uinely useful to ol with greater exibilit than Hyp erCard. eliev that Hyp erNeWS is suc to ol. The programming and detailed design of Hyp erNeWS as done Arth ur an Ho� of the uring Institute, and the initial ersion (1.0) as completed in April 1988. With the in tro duction of X/NeWS, the remo al of man bugs from NeWS and the exp erience gained with ersion 1.0, rewrite and simpli�cation as done in June 1989. ersion 1.3 as virtually the same as its predecessor, with minor revisions to conform to the merged X/NeWS serv er. The curren ersion, 1.4, has een adapted to run with Op enWindo ws2.0 and the olwm windo manager. Other additions in this ersion can found in the In tro duction (Section 1.2). 2.2 The Goals of Hyp erNeWS Our goals in dev eloping Hyp erNeWS ere: dev elop stand-alone in terface system. pro vide system whic can programmed direct manipulation. pro vide high-lev el in terfaces to ariet of languages. pro vide for transfer of in terfaces and in terface comp onen ts et een dif- feren applications and users in transparen fashion. pro vide extensibilit without sacri�cing ortabilit and reusabilit pro vide full online do cumen tation of Hyp erNeWS in Hyp erNeWS. Cop yrigh 1990 The uring Institute 13 Hyp erNeWS1.4 User Guide 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: 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 User Guide user’s in terface is describ ed in Section 5.6, and the programmer’s in terface is describ ed in the Reference Man ual. As of et, ha not orted the preview er, dvinews 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 the Reference Man ual for description of ho Can as ob ject scripts should structured. Cop yrigh 1990 The uring Institute 11 Hyp erNeWS1.4 User Guide Hyp erman stac on the system. References to other sections or �gures (suc as, \See Section 2") 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 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 1/4" cartridge tap (for those without net ork access), and con- sulting 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 10 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide In tro duction 1.1 Con ten ts of this Do cumen elcome to the Hyp erNeWS User Guide. The purp ose of this do cumen is to help ou get started with Hyp erNeWS. companion do cumen t, the Hyp erNeWS Reference Man ual, discusses adv anced topics and some reference material ou ma �nd useful later. This User Guide consists of: Section 1, \In tro duction," is the section ou are reading no w. Section 2, \Philosoph ," giv es short discussion on the philosoph and some of the Hyp erNeWS design decisions. Section 3, \Arc hitecture," talks ab out the structure of Hyp erNeWS. Section 4, \Getting Started," (�nally!) gets do wn to actually doing some- thing with Hyp erNeWS. Section 5, \Stac Descriptions," describ es the standard Hyp erNeWS stac ks that ou’ll use most often. Section 6, \System Ob jects," discusses the default ob jects, suc as buttons and men us, that come with Hyp erNeWS. Section 7, \Adv anced Editing," go es in to more detail and sho ws ou ho to mak customized stac ks. Section 8, \Message assing," sho ws ou ho system ob jects, cards, and stac ks comm unicate with eac other. Section 9, \W riting Hyp erNeWS Metho ds," in tro duces ou to ostScript programming in order to giv our stac ks added functionalit If ou are anxious to get started in Hyp erNeWS and ou don’t an to read ab out the philosoph or structure of Hyp erNeWS, ou ma an to pro ceed directly to Section 4, and come bac to the other sections later. The companion do cumen t, the Hyp erNeWS Reference Man ual, con tains sec- tions that discuss writing adv anced Hyp erNeWS metho ds, creating our wn ob- ject yp es, and in terfacing with clien programs. It also con tains an exhaustiv list of the Hyp erNeWS system metho ds and instance ariables...for those enquiring minds that need to kno w. 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 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide List of Figures The Hyp erNeWS class hierarc 24 The run-time message hierarc in Hyp erNeWS. 25 The Hyp erNeWS system buttons. 27 The men u. 29 The Un titled stac k. 31 The ColorP allet home card. 39 The ColorP allet secondary card. 39 The Hyp erDra dra wing to ol. 40 The Hyp erDra button panel. 41 10 The Op enFile stac k. 42 11 The Op enStac stac k. 46 12 The card for viewing or hanging our searc path. 49 13 Examples of button yp es. 52 14 The ButtonInfo stac k. 53 15 The GraphEditor to ol using can as ob ject. 54 16 The Can asInfo stac k. 54 17 Examples of ColorSelect ob jects. 55 18 The ColorSelectInfo stac k. 56 19 Examples of EditT ext ob jects. 56 20 The EditT extInfo stac k. 57 21 Examples of PullDo wn ob jects. 58 22 The PullDo wnInfo stac k. 59 23 Examples of Slider ob jects. 60 24 The SliderInfo stac k. 60 25 The New men u. 63 26 The Obje ct men u. 63 27 The NewOb jects stac k. 64 28 The Car men u. 65 29 The CardInfo stac k. 67 30 The Bac kGroundInfo stac k. 67 31 The Stac kInfo stac k. 68 32 The Stack men u. 68 33 sequence of button images. 70 34 Ho ev en ts are passed through the message hierarc 73 35 The ostScript state during message passing. 74 36 The ScriptInfo stac k. 79 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Adv anced Editing 63 7.1 Creating New Ob jects 63 7.2 Using emplates 64 7.2.1 Card Ob jects 64 7.2.2 Stac ks 64 7.3 Mo ving Ob jects 64 7.3.1 Card Ob jects 64 7.3.2 Cards 65 7.3.3 Bac kgrounds 66 7.4 Visibilit 66 7.5 Editing Other Ob jects 66 7.5.1 Cards 66 7.5.2 Bac kgrounds 66 7.5.3 Stac ks 67 7.6 Designing Ob jects 70 7.6.1 Buttons 70 7.6.2 Stac ks 70 Message assing 73 8.1 Basics 73 8.2 The ostScript En vironmen 73 8.3 Ev en ts from Hyp erNeWS 75 8.3.1 Basics 75 8.3.2 Messages Sen to Card Ob ject 76 8.4 Changing Default Ob ject Beha vior 77 riting Hyp erNeWS Metho ds 79 9.1 Basics 79 9.2 Scripts 79 9.3 Syn tax 80 9.4 Script Examples 81 10 Index 83 Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Stac Descriptions 37 5.1 Basics 37 5.2 Applications 37 5.3 Bro wsingHelp 37 5.4 ButtonIdeas 38 5.5 ClassBro wser 38 5.6 Clipb oard 38 5.7 Clo ks 38 5.8 ColorP allet 38 5.9 Console 39 5.10 dial 39 5.11 Hyp erDra 40 5.11.1 Basics 40 5.11.2 The Button anel 40 5.11.3 The Can as Men 44 5.12 Hyp erman 45 5.13 Information 45 5.14 Mo vie 45 5.15 NewOb jects 46 5.16 Op enStac 46 5.17 eek 46 5.18 erfmon 46 5.19 ostit 47 5.20 ostScriptError 47 5.21 Sa eScripts 47 5.22 system 47 5.23 SystemInfo 48 5.24 erminal 49 5.25 uringInfo 49 System Ob jects 51 6.1 Basics 51 6.2 System Ob ject yp es 52 6.2.1 Button 52 6.2.2 Can as 54 6.2.3 ColorSelect 55 6.2.4 EditT ext 56 6.2.5 PullDo wn 58 6.2.6 Slider 59

Cop yrigh 1990 The uring Institute Hyp erNeWS1.4 User Guide Con ten ts In tro duction 1.1 Con ten ts of this Do cumen 1.2 Changes in Release 1.4 10 Philosoph 13 2.1 Bac kground 13 2.2 The Goals of Hyp erNeWS 13 2.3 oin ts of In terest 15 2.3.1 Wh ostScript? 15 2.3.2 Data Structures in ostScript 16 2.3.3 The Scripting Language 16 2.3.4 Can ases 17 2.3.5 Message Handling 18 2.3.6 Input Handling and Sync hronization 19 2.3.7 In terfacing Clien ts to Hyp erNeWS 19 2.3.8 Imp ort and Exp ort 19 2.4 The uture of Hyp erNeWS 20 Arc hitecture 23 3.1 The Stac Mo del 23 3.2 The Class Hierarc 23 3.3 The Message Hierarc 25 Getting Started 27 4.1 Starting Hyp erNeWS 27 4.2 Bro wsing 28 4.2.1 Basics 28 4.2.2 The Men 29 4.2.3 The Edit Men 29 4.2.4 System Buttons 30 4.2.5 Bro wsing Stac ks 31 4.3 Editing 32 4.3.1 Basics 32 4.3.2 The Expanded Men us 32 4.3.3 Ho to Edit Stac 32 4.3.4 More Stac Editing 33 4.4 Startup Options 35 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 User Guide The uring Institute Septem er 1990