Ov erview of the Windo System aul B. Cohen Massac usetts Micro electronics Cen ter Cop yrigh 1989 Massac usetts ec hnology ark Corp oration Con ten ts In tro duction 1.1 Ab out the utorial 1.2 Windo Managers 1.2.1 Whic Windo Manager? Using wm Using dxwm 10 In tro duction The Windo System, dev elop ed at Pro ject thena at MIT, is designed to manage windo ws on graphics orkstation. VEM is ulti-windo application whic runs on top of the Windo System. In addition to VEM um er of to ols in the CT to ol suite can tak adv an tage of the Windo System. Th us, an understanding of the use of the Windo System is essen tial for the e�ectiv use of the CT to ol suite. This do cumen is in tended as an in tro duction to the use of the Windo System. The essen tial features of the user in terface will co ered in tutorial fashion. It is not in tended to comprehensiv guide to the Windo System. After completing this tutorial, ou should familiar enough with the Windo System to e�ectiv ely use the CT to ols, and to egin do disco er more of the capabilities of the Windo System on our wn. 1.1 Ab out the utorial Since this do cumen is prepared as tutorial, ou should read this do cumen while logged in to graphics orkstation running the Windo System. This ou can try out the commands and exp erimen with the Windo System. Command ou should yp are noted as follo ws: type this command aragraphs lik this describ an op eration whic is somewhat more complicated than simply yping command. Suc op erations generally require the mouse. ou should read the paragraph efore pro ceeding. Exp erience has sho wn that there are certain op erations whic no vice users often �nd confusing. These op erations are noted with the sym ol Read these paragraphs carefully efore pro ceeding. Some op erations require that ou click one of the mouse buttons. When ou are ask ed to click mouse button, ou should press the button do wn and immediately ele ase it without mo ving the mouse. When ou are ask ed to pr ess one of the buttons, ou should pr ess the indicated button do wn and hold it do wn while erforming the indi- cated op eration, (generally in olving mouse mo emen t), then ele ase the button when the op eration is complete. There are also times when ou will need to press and hold one of the eys on the eyb oard while erforming an op eration using the mouse. These eys will noted x, as in Shift The notation indicates ou should press and hold the con trol (Ctrl) ey while pressing the indicated ey Throughout this tutorial, reference is made to the meta ey This ey ma lab eled Comp ose Character or alt on our eyb oard. Man of the op erations will do in this tutorial will require ou to press and hold the meta ey while erforming an op eration using the mouse. 1.2 Windo Managers Under X, user can ho ose from um er of programs kno wn as window managers These programs allo ou to mo e, reshap e, reorder, and iconify windo ws. Di�eren windo managers pro vide di�eren in terfaces to manip- ulating windo ws. The Windo System considers the haracters ou yp or the mouse but- tons ou press to events Windo managers in terpret certain ev en ts and determine whic windo the ev en as in tended for. Some windo man- agers fo cus ev en ts on particular windo automatically when ou osition the mouse cursor er the windo of in terest. Other windo managers re- quire ou to man ually fo cus the input on particular windo w, and all ev en ts Figure 1: Sample DECterm with dxwm title bar will directed to that windo regardless of the osition of the mouse cur- sor. The opular windo manager uwm is an example of windo manager whic automatically fo cuses input on the windo directly under the cursor Dxwm is an example of windo manager whic requires ou to man ually fo cus input on particular windo w. Cho osing windo manager is matter of ersonal taste. Generally the windo manager is started when ou log in. This tutorial will describ the basic op eration of the Windo System using uwm and dxwm If ou are using one of these windo managers, ou only need to complete the section ertaining to that windo manager. 1.2.1 Whic Windo Manager? If ou aren’t sure whic h, if an windo manager is running, there are few simple tests ou can erform. The windo manager dxwm places title bar er all of the windo ws on the screen. If the top of the terminal windo lo oks lik �gure then dxwm has een started. (The Commands, Edit, Customize, and Help buttons are part of the DECterm terminal em ulator dxterm and are not pro vided the windo manager.) Dxwm also creates windo named \Icon Bo x" at the top of the screen. If suc windo exists, then it is safe to assume dxwm is running. Uwm can \told" to fo cus input on particular windo w, but this is not the default op eration. When ou �rst logged in, ou ma ha heard loud \b eep" from the terminal. Uwm do es this to indicate it has succesfully started. If ou’re not sure, try the follo wing simple test. Mo the cursor er the terminal windo w. Press and hold the meta ey and pr ess the righ mouse button. While holding the righ mouse button and the meta ey do wn, mo the mouse. If the outline of the windo mo es, then uwm or an equiv alen windo manager has een started. When ou ele ase the left mouse button, the windo will mo to new lo cation indicated the outline. If no windo manager has een started, ou can start uwm yping: uwm Dxwm is distributed Digital Equipmen Corp oration. If ou are using orkstation from Digital, ou can use dxwm inste ad of uwm if ou prefer. If so, yp e: dxwm It is imp ortan to note that ou should running only one windo man- ager. If ore more windo managers are running, the results will unpredictable, and probably undesireable. If windo manager has not een started, ou should ho ose one and edit our .login �le to start the windo manager eac time ou log in to orkstation. The remainder of this tutorial assumes that either uwm or dxwm has een started on the orkstation. Using wm This section assumes that the windo manager uwm is running on the ork- station. ry mo ving the mouse cursor in and out of the terminal windo ou used to log in to the orkstation. Notice ho the cursor shap hanges when ou do this. With the cursor inside the terminal windo w, try executing simple command suc as: ls When the cursor is in the windo w, the haracters are read the terminal em ulator, and the command is executed. Mo the cursor outside the terminal windo w, and try executing the ls command again. When the cursor is outside the windo w, the harac- ters are discarded. Create new windo yping: xterm After few seconds, windo outline will app ear. ou can mo the windo outline mo ving the mouse. Mo the outline to di�eren part of the screen from the login windo and click the left button. new terminal em ulator will app ear. osition the cursor in the new terminal windo and yp e: ls once again. Notice that the command and the resp onse app ear in the new terminal windo w. Practice yping haracters in eac terminal em ulator mo ving the mouse cursor et een them. simple but useful windo manager function is to mo windo ws around the screen. Mo the cursor in to an terminal windo w. With the meta ey de- pressed, pr ess the righ mouse button. grid will app ear er the terminal windo w. WINDO OPS (De)Iconify Mo Resize Lo er Raise Figure 2: wm Windo Ops men As ou mo the mouse, the grid will mo around the screen. When ou ele ase the righ mouse button, the windo itself will mo to the new osition. When the left or middle mouse buttons are pressed along with the meta ey small men us will app ear. The men us for the left and middle buttons are bit di�eren t. With the meta ey pressed, pr ess the left mouse button. men of windo op erations lab eled windo ops will app ear, as sho wn in �gure 2. While con tin uing to hold the meta ey and the left mouse button do wn, mo the cursor er the Move command and ele ase the left mouse button. (Do not release the meta ey Con tin ue to press the meta ey do wn, and mo the cursor er terminal windo w. Pr ess the left mouse button, and note the grid app ears, as efore. ou can no mo the grid around the screen, and when ou ele ase the left mouse button, the terminal windo will mo e. Mo ving windo ws ma done either from the windo ops men u, or using the meta ey and the righ mouse button. Mo ving windo ws is done frequen tly enough that is is ell orth its wn mouse button. It is often useful to hange the size of windo w. This is done with the Resize command from the windo ops men u. Once again, press and hold the meta ey and pr ess the left mouse button to bring up the windo ops men u. This time, mo the cursor op op op only Left Righ Left All Righ Left Righ Bottom Bottom only Bottom Figure 3: Resize command op erations er the Resize command, and ele ase the mouse button (but not the meta ey). Mo the cursor to oin somewhere near the ottom cen ter of one of the terminal windo ws. Pr ess the left mouse button again, and the grid will once again app ear. In addition, small with the curren size, in haracters, (80 24) will app ear near the top of the windo w. Mo the cursor up and do wn to resize the grid, and ele ase the left mouse button to hange the windo size itself. Eac of the ortions of the grid allo ws di�eren edges of the windo to hange, while �xing the remaining edges. Figure indicates whic edges of the windo can hange based on the area of the windo where the left mouse button is pressed. ry using the resize command from di�eren areas of the terminal windo and observ the e�ect. When using ultiple windo ws, there are times when the windo of in terest is \underneath" another windo w, and is partially obscured. The Raise and Lower commands will or der the windo ws. Mo one of the terminal windo ws so that windo ws partially er- lap. (If ou don’t ha at least terminal em ulator windo ws, create one with the command xterm rom an ywhere on the screen, press and hold the meta ey and then pr ess the left mouse button. The windo ops men will app ear. Mo the cursor er the Raise command, and ele ase the left mouse button. Mo the cursor er the \b ottom" windo w. With the meta ey depressed, click the left mouse button. This will raise the ottom windo to the top of the pile. ry using the Raise and Lower commands to con trol whic windo ws are fully visible, and whic are hidden. There are times when it is useful to mo windo \out of the y" for while, esp ecially when the screen is ecoming cluttered with windo ws. This is done ic onifying windo w. Use the meta ey and the left mouse button to highligh the (De)Iconify command on the windo ops men u. ele ase the left mouse button, and mo the cursor er one of the terminal windo ws. Clic the left mouse button er the terminal windo w. The windo will shrink to small x, kno wn as an ic on Use either metho of windo mo emen discussed earlier to mo the ic on to con enien place (usually near the edge of the screen). Use the meta ey and the left mouse button to highligh the (De)Iconify command on the windo ops men u. ele ase the left mouse button, and mo the cursor er the iconi�ed windo w. With the meta ey depressed, click the left mouse button, and the windo will return to its original size and osition. The (De)Iconify command op erates as \toggle switc h", in that the com- mand will rev erse the state of the windo under the cursor when it is exe- cuted. There is second windo op erations men u, called Extended Windo Op erations whic is in ok ed holding the meta ey and pressing the EXTENDED WINDO OPS Create Windo Iconify at New osition cus Keyb oard on Windo reeze All Windo ws Unfreeze All Windo ws Circulate Windo ws Up Circulate Windo ws Do wn Figure 4: wm Extended Windo Ops men middle mouse button. The commands on this men are sho wn in �gure 4. Since these commands, while useful, are used less frequen tly than the Win- do Ops commands, they will describ ed brie y ou are encouraged to exp erimen with the windo op erations from oth the Windo Ops and Extended Windo Ops men us. The Create Window command allo ws ou to create another terminal win- do w, lik the xterm command. This is handy when ou are running long program in one windo w, and don’t an to in terrupt it to create new windo w. Iconify at New Position op erates in manner similar to the com bination of (De)Iconify and Move on the windo ops men u. Focus Keyboard on Window causes all eyb oard and mouse ev en ts to fo cused on particular windo w, regardless of where the cursor is on the screen. Freeze All Windows will stop all of the windo ws from hanging, Unfreeze All Windows allo ws them to hange once again. Circulate Windows Up reorders the windo ws mo ving the top windo to the ottom, and mo ving all other windo ws up one osition. Circulate Windows Down brings the ottom windo to the top, mo ving all others do wn osition. It is often useful to remo some of the windo ws ou ha created. Mo the cursor to one of the Windo System ou created, but sure it is not in the windo ou originally used when ou logged in. The windo can closed yping: exit or pressing (If ou press or yp exit while the cursor is in the login windo w, ou will logged out and all of the Windo System will closed.) The windo managemen op erations describ ed in this section can used to manipulate an of the windo ws on the screen. This includes VEM windo ws. Using dxwm This section assumes the windo manager dxwm has een started on our orkstation. ry mo ving the mouse cursor in and out of the terminal windo ou used to log in to the orkstation. Notice ho the cursor shap hanges when ou do this. With the cursor inside the terminal windo w, try executing simple command suc as: ls When the cursor is in the windo w, the haracters are read the terminal em ulator, and the command is executed. Mo the cursor outside the terminal windo w, and try executing the ls command again. Ev en though the cursor is not in the Windo System, input is fo cuse on the Windo System dxwm The title bar should hange color (or from normal to rev erse video) to indicate whic windo eyb oard and mouse ev en ts are fo cused on. Create new windo yping: xterm On systems from Digital Equipmen Corp oration, terminal em ulators are generally pro vided. or this tutorial, will use xterm The other terminal em ulator is called dxterm If ou prefer dxterm feel free to use it in place of xterm This section of the tutorial applies to either terminal em ulator. Dxterm has additional capabilities not co ered here. 10 After few seconds, new terminal windo will app ear on the screen. Note that the title bar indicates input remains fo cused on the original terminal windo w. In order to en ter commands in the new terminal windo w, will need to fo cus the input on that windo w. Mo the cursor er the new windo w, and click the left mouse button. Notice the title bars of the terminal windo hange to indicate all input is no fo cued on the new terminal windo w. (When ou are using VEM clicking the left mouse button in VEM graphics windo ma create an un an ted oin in the windo w. Clicking er the title bar to fo cus input on the windo will oid this). ry en tering simple command suc as: ls and note where the command and the resp onse app ear. ry di�eren com binations of windo fo cus and cursor osition to understand the idea of man ually fo cusing input on windo w. One ery useful op eration con trolled windo manager is mo ving win- do ws around the screen. Mo the cursor to the cen ter area of the title bar in the newly created terminal windo w. Pr ess the left mouse button. While holding the left mouse button do wn, mo the mouse sligh tly Note the outline of the windo mo es as ou mo the mouse. Mo the outline of the windo to some new lo cation on the screen and ele ase the left mouse button. The terminal windo will mo to the new lo cation. Note that after the windo has een mo ed, input is fo cused on that windo w. Often it is useful to hange the size of windo w. 11 Figure 5: Righ hand edge of the title bar the righ hand edge of the title bar there are small xes. Figure sho ws sample of the upp er righ hand corner of terminal windo with the xes of in terest. Mo the cursor er the righ tmost x, and pr ess the left mouse button. Note that the cursor hanges shap e. Mo the new cursor up and to the righ bit. Note ho the outline of the windo hanges size as the cursor is mo ed. ou can increase or decrease the size of the windo mo ving the cursor. ele ase the left mouse button when the windo outline is at some new size. Note thate the terminal windo hanges size when the left mouse button is ele ase If ou ha utliple windo ws whic erlap on the screen, the windo ou ha fo cused our input on is at the top of the \pile" of windo ws. Sometimes it is desireable to ha another windo at the top, ev en if input is not fo cued on it. The other in near the righ hand edge of the title bar is used to or der the windo ws. Mo the cursor er the other at the righ hand edge of the title bar (�gure 5) and click the left mouse button. Notice that the windo is no co ered, at least partially an other windo ws whic ma on the screen, but input is still fo cused on the windo ou just \lo ered". ry arious com binations of lo ering windo ws with di�eren fo cus set- tings. raise windo w, simply fo cus input on that windo in the normal manner. 12 Figure 6: Left hand edge of the title bar There are times when migh an to mo windo \out of the y" for while. can do this ic onifying the windo w. the left hand edge of the title bar is small with the name of the host system (or \DECterm" if ou are using dxterm) along side. Figure sho ws sample of the upp er left hand corner of terminal windo on system named \hera". Mo the cursor er this in one of the terminal windo w, and click the left mouse button. The windo is no iconi�ed, and the icon is in the \Icon Bo x" windo at the top of the screen. Note that the icnonfy is still at the left hand edge of the icon. Mo the cursor to the Icon Bo windo w, and osition it er the small at the left hand edge of the iconi�ed windo w. (Iconi�ed windo ws are noted the highligh ted x. The non-highlighed xes \reserv e" the osition for windo ws whic are not curren tly iconi�ed.) Click the left mouse button er the iconify x, and the iconi�ed windo will de-iconi�ed. That is, it will return to its previous size and osition on the screen. ry iconifying and de-iconifying the arious windo ws on the screen. It is often useful to remo some of the windo ws ou ha created. Mo the cursor to one of the terminal windo ou created and fo cus input on that windo w. Be sure it is not in the windo ou originally used when ou logged in. The windo can closed yping: 13 exit or pressing (If ou press while the input is fo cused on the login windo w, ou will logged out and all of the terminal windo will closed.) The windo managemen op erations describ ed in this section can used to manipulate an of the windo ws on the screen. This includes VEM windo ws. 14