' 1999 Franz KurfessUI Design Elements 1Course OverviewuIntroductionuUnderstanding Users and Their TasksuPrinciples and GuidelinesuInteracting with DevicesuInteraction StylesuUI Design ElementsuVisual Design GuidelinesuUI Development ToolsuIterative Design and Usability TestinguProject Presentations & Selected TopicsuCase StudiesuRecent Developments in HCIDuConclusions ' 1999 Franz KurfessUI Design Elements 2Chapter OverviewUI Design ElementsuMotivationuObjectivesuEvaluation CriteriauWindowsuWindow ComponentsuControlsuMenusuDialogsuCursorsuWeb PagesuPagesuFramesuLinksuImportant Concepts and TermsuChapter Summary ' 1999 Franz KurfessUI Design Elements 5Motivationuthe use and popularity of UI design elements depends on available technology, usability, and other factors like price, market share, or applicationsucurrently windows are the most important UI design elementuwindows can be used to overcome some of the limitations of physical I/O devicesufor the programmer, windows introduce a level of abstraction from the hardware I/O devicesuWeb pages have become an important interaction styleuespecially for navigation in collections of documents ' 1999 Franz KurfessUI Design Elements 6Objectivesuto be familiar with the most relevant UI design elements ubased on current technology and usageuto know the advantages and drawbacks of important UI design elementsuespecially windows and Web pagesuto be able to evaluate the suitability of a set of design elements for a specific function or taskucomparison between alternativesuselection of the most suitable ones ' 1999 Franz KurfessUI Design Elements 8UI Design Elementsuconceptual objects for interaction between user and systemubuilding blocks for programmers to implement user interfacesuclosely related to interaction styles ' 1999 Franz KurfessUI Design Elements 9Examples of UI Design Elementsuhardware controlsuswitches, buttons, lights, dialsustacks of punch cardsupaper printoutucommand lineufull-screen editorumenusuwindows

' 1999 Franz KurfessUI Design Elements 10Physical Devicesumainly for input and output functions uexist whether or not the system is turned onumay not be functional unless the system is onuexamplesumouse, screen, keyboard[Mustillo] ' 1999 Franz KurfessUI Design Elements 11Virtual Devicesuexist only when the system is operatinguinput devices ue.g. buttons & touch-sensitive areasuoutput devices ue.g. dials, lights, & gaugesuothers are both ue.g. sliders, control panels, & calculatorsusome virtual devices are sometimes referred to as widgetsue.g. check boxes, sliders, menus, buttons[Mustillo] ' 1999 Franz KurfessUI Design Elements 12Windows as UI Design Elementsuuser�s perspectiveuabstraction of terminalsvextends limitations of physical devicesumore effective resource utilizationvin particular screen spaceuconsistent interaction style within and across applicationsuprogrammer�s perspectiveuabstraction of device driversumanagement of multiple streams of interactionure-use of interaction components ' 1999 Franz KurfessUI Design Elements 13History of Windowsu1960suDouglas Engelbart designs a computer with windows, mouse, and hypertext features at the Stanford Research Institute (SRI)u1970suSmalltalk environment contains overlapping and movable windows (Alan Kay et al. at Xerox PARC)usome mainframe OSs and applications support virtual terminalsvscreen is split into separate areas-usually alphanumerical-not overlapping-stationary ' 1999 Franz KurfessUI Design Elements 14History of Windows (cont.)u1980suApple Macintosh is the first widely used computer with a graphical user interface incorporating windowsvsome commercially less successful predecessors-Apple Lisa, Xerox Star, workstationsuIBM and Microsoft introduce graphical user interfaces as extensions to or replacement of DOSvOS/2 Presentation ManagervMS Windowsugraphical user interfaces for Unixvvendor-specific -SunView, HPView, ...vX Windows-vendor-independent system developed at MIT ' 1999 Franz KurfessUI Design Elements 15History of Windows (cont.)u1990suGUIs turn into the dominant interaction style for computersvWindows 3.1 in 1992, Windows 95uMacintoshuX Windows with presentation managersvOpenLook, OSF/MotifuWWW makes browsing a very popular interaction stylevgraphical interfacevconsistent naming scheme (URLs)vhyperlinks for navigation

' 1999 Franz KurfessUI Design Elements 16Windowsuthe overall display area (�screen estate�) is divided into virtual displaysuoverlapping, movable, resizableualmost always rectangularucan be used to display any kind of visual outputvtext, graphics, videoudifferent windows may belong to the same or different applicationsvfrequently windows are mapped to processes or threads at the OS leveluinput is directed to the respective application/process ' 1999 Franz KurfessUI Design Elements 17Window Propertiesuunique name or titleusize in height & lengthustateuaccessible/active, or not accessiblevonly active windows can have their contents altereduvisibility uthe portion that can be seenua window may be partially or fully hidden by other windowsulocationurelative to the display background[Mustillo] ' 1999 Franz KurfessUI Design Elements 18Window Propertiesupresentation uarrangement relative to other windowsumay be tiled, overlapping, or cascadingumanagement capabilitiesumanipulation of the window on the screenuhighlightupart that is active (selected)ufunction, task, application and process with which it is affiliated[Mustillo] ' 1999 Franz KurfessUI Design Elements 19Window Systemsusets of windows, controls, libraries and development tools with a consistent user interface (�look and feel�)uMacintosh, MS Windows, X11 with presentation managersustandard components of most window systemsuwindowsumenusucontrols & control panelsudialog boxesucursors ' 1999 Franz KurfessUI Design Elements 20Window Componentsuborders vboundary to define shape, usually rectangular, may be sizablevIf sizable, contains control points to resizevsometimes also known as a frameutitle barvtop line vstandard in all primary & secondary windowsutitle bar iconvsmall version of of the object icon being viewedvaccess point for controls that apply to the object-e.g., R

estore, M

inimize, C

loseutitle bar buttonvshortcuts to specific commands -e.g., M

inimize, M

lose[Mustillo] ' 1999 Franz KurfessUI Design Elements 21Window Components (cont.)umenu bar vprovides basic & common application controls-e.g. F

ile, E

dit, V

iew, H

elpustatus bar vaccess to status information about what is being displayed in the windowuscroll bar vstandard control to support scrollingusize grip vcontrol for sizing window- also known as resizing handle[Mustillo]

' 1999 Franz KurfessUI Design Elements 22Primary Windowuis the main window in which a user interacts with an object or applicationuis the one through which all other windows in an application are generateduremains open until the user takes a specific action to close ituis typically the only window through which an application can be closed[Mustillo] ' 1999 Franz KurfessUI Design Elements 23Secondary Windowugenerated through a primary windowucontains information that is dependent on the information in the primary windowualways associated with a primary windowuclarifies actions to takeudisplays messagesucloses when a user closes a primary windowuhides when a user minimizes (or hides) a primary windowure-displays when the primary window is restored[Mustillo] ' 1999 Franz KurfessUI Design Elements 24Benefits of Window Systemsulimited display space can be optimizeduusers can use multiple sources on the screen at once to carry out a taskuusers can interact with any one of several views of one item of interest on the screen at the same timeuonly one set of input devices for different purposes can be coordinated in a uniform wayuusers are shielded from complicated command languages; all they have to do is point & selectuthe way in which an interface works can be more easily standardized across many applications, making it easy to learn how to operate new onesuthe organization of windows on the user�s desktop can be customized to meet the needs of that user[Mustillo] ' 1999 Franz KurfessUI Design Elements 25Drawbacks of Window Systemsumay be confusing for novice usersuuser may lose focus of the active window uvisibilityutoo many open windowsuarrangement of windowsuloss of space for window controlsuperformancevadds another intermediate layerve.g. games, real-time display ' 1999 Franz KurfessUI Design Elements 26Menus Overviewupull-down menusupop-up menusuoption menusutoggle menusucascading menusupie menusupalette menusuembedded menusudynamic menus[Mustillo] ' 1999 Franz KurfessUI Design Elements 27Menusulist of items from which one or more selections can be made by the useruplay two critical roles in GUIs:umajor form of navigation through the UIuconvey a mental model of the UI to the userumost windowing systems provide a system of menus ufrequently pull-down & pop-up menusuthe main categories of a menu are frequently shown in a menu barualways visibleuanchor for pull-down menus

' 1999 Franz KurfessUI Design Elements 28Pull-Down Menusumenus that the user can �pull down� from the menu baruaccess to the major functionality of a systemvsuch as O

pen, P

rint, S

ave, C

lose a file, create a N

ew folder, U

ndo the previous action, Q

uit the applicationuexplicit, by definition, because the user must always initiate an actionuon some platforms (e.g., MS-Windows), they are called �drop-down� vthe user does not have to hold the mouse button for the menu to remain visible[Mustillo] ' 1999 Franz KurfessUI Design Elements 29Pop-Up Menusumay appear in different places on the screenuare triggered by the user clicking on appropriate interface components uicons, menu bars, window controlsucontext-sensitiveuitems displayed in the menu depend on where the pointer was located when the button was pressedve.g. control panels, tool boxes, color palettes, ...[Mustillo]

' 1999 Franz KurfessUI Design Elements 31Toggle Menususimilar to an option menu with its current value visibleurotate through all possible choices, one at a time, as the user clicks the mouse button over the field in which a selection of the menu appearsue.g. temporal informationvtime of day, days of the week, etc.utan also be used for offering binary decisions vYes/No, am/pm[Mustillo] ' 1999 Franz KurfessUI Design Elements 32Cascading Menusulook & behave much like a sequence of pull-down menusuuser goes down several cascading levels until the selection is madeuchoices on the menus that lead to other menus are usually indicated by a visual cueuarrow or wedge marker[Mustillo] ' 1999 Franz KurfessUI Design Elements 33Pie Menusudisplay choices in a circular or semi-circular arrangement of labeled pie wedgesue.g. selecting a color (hue, saturation, & intensity) on a color wheeluuseful when the choices can be displayed continuously in two dimensionsushorter distances between alternatives than with many other types of menus[Mustillo]

' 1999 Franz KurfessUI Design Elements 34Palette Menusuchoices are represented as graphical icons, rather than as words, on push buttons that are grouped togetheruchoices are usually mutually exclusive.ue.g. selecting patterns, colors, shapes, ...usimilar to pie menusualso useful for discrete itemsufrequently can be detached from the menu baru�floating palettes�[Mustillo] ' 1999 Franz KurfessUI Design Elements 35Embedded Menususome of the objects in the window itself are selectableuindicated by highlighting, underlininguselecting such an object initiates an actionuoften navigation to the next �page�ufrequently found in hypermedia applications[Mustillo] ' 1999 Franz KurfessUI Design Elements 36Dynamic Menusucontain choices that are run-time dependentusimple vunavailable choices are dimmed or grayed out so that the user cannot select themumediumvcontext-dependent pop-up menusucomplex vreal-time flight schedule[Mustillo] ' 1999 Franz KurfessUI Design Elements 37Toolbarsuserve as a menu shortcut, or as a way to present controls that would be hard to convey in words ue.g., drawing tools, colors, text parametersuallow the presentation of many choicesucan be detachable into floating palettesue.g., Drawing, Formatting, Standardumay be collapsibleuto save space when not neededudrawbackushowing many options may be intimidating for novice usersuicons should be meaningful to the userulittle used options use up screen space[Mustillo] ' 1999 Franz KurfessUI Design Elements 38Tabbed Dialogsumodeled after the index card metaphorupermit users to move quickly through different categories of information relating to one objectuthe row that the user clicks on jumps to the frontutabs can also be used to switch among different views of data (e.g., Lotus Notes).upopular conceptual model in recent GUIs uincreasingly more common ue.g. Microsoft Word 6.0 and later, Netscape Navigatorucan replace lengthy sequences of dialog boxes[Mustillo] ' 1999 Franz KurfessUI Design Elements 39Controls Overviewucontrol panelucontrol widgetsubuttonsucheck boxesuslidersugauges and dialsustatus indicatorsuboxes[Mustillo]

' 1999 Franz KurfessUI Design Elements 40Controlsua general term for describing interface components used to adjust certain aspectsusliders, buttons, check boxes, dials, ...uwindow systems typically provide standard controls for manipulating windowsumoving, re-sizing, closing, change of focus, scrollingumany of the controls provided by window systems allow users to master unfamiliarsystems ubuild on their everyday knowledge of how buttons and switches work on physical objectsucognitive mapping between physical and virtual world[Mustillo] ' 1999 Franz KurfessUI Design Elements 41Control Panelutypically consist of a collection of controls and displays grouped into one assemblyushow the user the state of some objects of interestuallow various parameters to be altered interactivelyue.g. date & time setting & calibration, choice of background color, preference settings for volume, brightness, etc.[Mustillo] ' 1999 Franz KurfessUI Design Elements 42Control Widgetsuuser interface elements used for control purposesuspecial case of virtual devicesucan be used for both input & outputuinclude buttons, sliders, gauges/dials, status indicators[Mustillo] ' 1999 Franz KurfessUI Design Elements 43Buttonsucontrol widget to control or select optionsuON/OFF, select alternativesumay also initiate actionsuOpen file, Continue, Confirm Actionumimic the appearance and function of physical buttonsumost frequent types areupush buttonsuradio buttons[Mustillo] ' 1999 Franz KurfessUI Design Elements 44Push Buttonsualso referred to as command buttonsuusually appear on a panel (like a dialog box) with some sort of label or icon insideuprimary way for users to initiate actionsualternatives are indicated by separate buttonsubuttons are typically visible while a choice is madeue.g., O

K, Close, Quit, Exit, H

' 1999 Franz KurfessUI Design Elements 45Radio Buttonsualso referred to as option buttonsusmall circles with some sort of label beside themva black dot inside the circles indicates that that the button is selecteduonly one button can be pressed at the same time vsimilar to an old-fashioned car radiouchoices are usually exhaustive and mutually exclusive ve.g., Font type (Helvetica, Times), Font size (10, 12, 14 point)[Mustillo]

' 1999 Franz KurfessUI Design Elements 46Check Boxesulet users select an item independently of any other check boxesunot mutually exclusiveumay be applied simultaneously (e.g., font types can be both bold & italics at the same time).ua check mark � or x appears in the box when selectedubox is empty when deselecteduuse � rather than x vthe latter may be interpreted as �crossed out�unever used to initiate an action or conclude an actionuonly to set choices[Mustillo] ' 1999 Franz KurfessUI Design Elements 47Slidersulong box with a control that the user is able to slide one way or the otheruused to display & adjust values on continuous dimensions such as volume, speed, brightnessucan be relative or absoluteuprovide visual feedback on the input valueue.g. �close to the maximum value�[Mustillo] ' 1999 Franz KurfessUI Design Elements 48Gauges and Dialsuvirtual device areas that show the state and/or progression of some eventutypically circular or ovalue.g. clock, fuel level, altimeter, ...uusually used for output purposesusometimes adjustable [Mustillo] ' 1999 Franz KurfessUI Design Elements 49Status Indicatorsuprovide information about important system aspectsuworking/broken, specific actions, presence or absence of items, etc.uindicate the effect of a user action on the systemue.g. the system is still workingvanimated cursorushould only be active (moving) when the system is actually workingumay indicate temporal aspects of actionsuhow long the process has taken so faruhow long is left before the task is complete[Mustillo] ' 1999 Franz KurfessUI Design Elements 50Boxesurectangular, delineated screen areas uused for messages, text entry, commands, selection, & user controlusome boxes appear as a result of user actionsue.g. list boxes to select optionsuothers are displayed by the systemue.g. message boxes to inform the user about an eventumake temporary use of screen spaceuocclude the part of the screen on which they appearutypes of boxesulist boxes, entry boxes, dialog boxes, message boxes, spin boxes[Mustillo] ' 1999 Franz KurfessUI Design Elements 51List Boxes ulet users choose an item from a listucan also be viewed as menusuif the list is not visible, it is called a drop-down listuif it is visible (list contains more than one item), users can click on the entry, or highlight ituopen lists can be variable in length, and sometimes are dynamic ui.e, choices are updated or refreshed at run timeuusually incorporate a horizontal and/or vertical scroll bar for user navigation[Mustillo]

' 1999 Franz KurfessUI Design Elements 52Entry Boxesuallow a user to enter textuusually have basic text-editing functions uwrap-around, inserting or deleting textudo not always provide full I/O functionalityvkeyboard maps, drag & dropucan be both vertically and horizontally scrollable. ucan support a single or multiple linesushould only be used for short and simple entries[Mustillo] ' 1999 Franz KurfessUI Design Elements 53Dialog Boxesuon-screen controls to provide contextual informationuallow users toumake a related set of choicesutype in some informationuchoose from a set of options that may change depending on the contextuacknowledge a piece of information before proceedingutwo basic typesumodal dialog boxesumodeless dialog boxes[Mustillo] ' 1999 Franz KurfessUI Design Elements 54Modal Dialog Boxesurequire the user to respond before continuing to work in the current application or in other applicationsucan be very annoyingumay cause deadlocksvinformation that the user needs to continue is obscured by the boxualso known as preemptive boxesuapplication ve.g. application requires more memory to runusystemve.g., memory low, close windows to proceed, impending fatal system errorushould be used only for very important requests ' 1999 Franz KurfessUI Design Elements 55Modeless Dialog Boxesuoffer information or request some actionudo not restrict the actions of the useruleave user in controlucan be moved, re-sized, dealt with, or ignored ualso known as non-preemptive boxesuapplication examples: shareware reminders, ...usystem examples: new mail, print job completed, ...ushould not be used for routine eventsuautosave, spelling corrections uuser should be able to select feedback modeudialog box, audible warning, icon change, status bar ' 1999 Franz KurfessUI Design Elements 56Message Boxesuspecial kind of dialog box initiated by the system rather than the userutypically, they do not allow the action that led to their appearing to be reversed; uonly allow a single acknowledgment[Mustillo] ' 1999 Franz KurfessUI Design Elements 57Modality of Message Boxesumodelessuinformation messages v�Finished checking selection,� �You have new mail�uworking messagesv�Automatic generation in progress� -> O

K, Cancel, Helpumodaluwarning messagesv�The application X cannot be found� -> O

ancel, H

elpucritical messagesv �Unable to connect to server� -> R

etry, C

elpuquestion messagesv�Do you want to continue?� -> Y

es, N

o, Help[Mustillo]

' 1999 Franz KurfessUI Design Elements 58Spin Boxesuused for selection of input values from a large number of options with some frequently used onesuboxes contain some value, with up & down arrows on one side, and generally a label on the otheruusers can input data either by typing it in or by clicking the area up or downuby clicking the arrow up or down, different values appear in the boxuthe entire range can be cycled if the up or down arrows are clicked enough timesuexample: setting the time[Mustillo] ' 1999 Franz KurfessUI Design Elements 59Cursorsuindicate the point of action or insertion on the screen, uoften act as a virtual manipulator for on-screen objectsuindicate the state of a system ue.g., watch or hourglass cursors => short pauseuimportant, but often overlooked components of GUIsutypes of cursorsumouse cursorvshows the user where the current position of the mouse is with respect to the windows on the screenutext cursorvused with windows that are specialized to deal with textvshows where input from the keyboard will be placed[Mustillo] ' 1999 Franz KurfessUI Design Elements 60Text Fieldsutext fields and areas allow users to enter textuinput typically by typingutext fields are used for single datautext areas are used for blocks of text[Mustillo] ' 1999 Franz KurfessUI Design Elements 61Common Tasks in Window Systemsumanaging inputuchanging window focusumanaging single windowsumanaging multiple windows[Mustillo] ' 1999 Franz KurfessUI Design Elements 62Managing Inpututhe input needs to be directed from the input device to the right process uresponsible for the execution of the application uin control of the currently active windowumay be confusing for inexperienced or inattentive users ' 1999 Franz KurfessUI Design Elements 63Button Overloadumouse input and the button overload problemumost mice have one, two, or three buttonsuwith multiple-button mice, the user must remember which button performs which action in any given contextucan present a real problem to untrained usersualleviated by assigning each button a standard roleve.g. three-button mouse -button 1: select & activate-button 2: move & copy-button 3: custom menuufour primitive actions that can be carried out with any mouse buttonupoint, click/double-click, press, drag[Mustillo]

' 1999 Franz KurfessUI Design Elements 64Changing Focusuit must be easy for a user to direct output to any desired windowuvisual feedback must show the user to which window output is currently being directeduactive window u indicated in most windowing systems by some alteration in the appearance of the title baruusually the top windowveasier to understandvless flexible, may impose limitations on experienced users[Mustillo] ' 1999 Franz KurfessUI Design Elements 65Managing Single Windowsuthe user can move windows uselecting the title bar or border and dragging the windowuscrolling gives the user control over which part of the information is shownuuse of scroll arrows, one line at a time or continuous scrollinguscrolling listsvelements that appear in a box with a scroll bar on the sidev allow the user to move up/down through the elementsvclicking on an element in the list selects the elementva list can allow multiple selections-can be either contiguous or non-contiguous[Mustillo] ' 1999 Franz KurfessUI Design Elements 66Managing Multiple Windowsuoften not all windows fit on the screen at once ufacilities are provided to iconify, tile, or overlap windowsuiconificationuinactive windows can be reduced to iconsuicons act as a visual reminder of the windowve.g. X-Windows, Office 95, ...utilinguall windows are visible, arranged side by sideusome systems do not provide facilities for overlapping windows, just tilingusome provide both[Mustillo] ' 1999 Franz KurfessUI Design Elements 67Overlappinguprobably the most popular form of window managementubased on the idea of overlapping documents arranged on a deskutop window obscures the ones belowuit is usually the active window.uoverlapping can be very flexibleuit can also lead to problems of clutter and disorganizationucascaded windowsuleaves small parts of each window visibleuversion of overlapping that can help avoid disorganization[Mustillo] ' 1999 Franz KurfessUI Design Elements 68Recent Developmentsuin UI design elementsuMS Windows uMacOS uUnixuhandheld computersumostly incremental changesumerging of Web browsing and file managementubetter configurability to suit users� preferencesutabbed dialog boxes for application options[Mustillo] ' 1999 Franz KurfessUI Design Elements 69Windows 95uInternet Explorer (IE) integrated with OSueverything item on the desktop and every folder acts as just another Web pageuwindows loaded into Web page via URLuevery UI window can act as a Web browser windowuwindows task bar uicons for open applications at the bottom of the screenuactive desktopubackground of the Windows desktop can be a HTML file, GIF, JPEG, or bitmapuany number of desktop components may be added to the desktopve.g. channels, streaming stock ticker, ...

' 1999 Franz KurfessUI Design Elements 70Windows 98 ' 1999 Franz KurfessUI Design Elements 71Windows ??? ' 1999 Franz KurfessUI Design Elements 72MacOS 8umostly minor changesubetter dialog boxesubetter windows management ' 1999 Franz KurfessUI Design Elements 73MacOS Xumerges some features of the NextStep UI with the traditional Macintosh UIumore capabilities for experienced usersubetter match with underlying functionalityupossible confusion for novice or regular users ' 1999 Franz KurfessUI Design Elements 74Unixuvery few changes to UI design elementsurelies mainly on presentation managers for X Windowsuintegration of Web browsing with other applicationsue.g. for Help systems ' 1999 Franz KurfessUI Design Elements 75Handheld Computersusevere limitationsusmall screenuno or few colorsuno keyboardupen as input and pointing device

' 1999 Franz KurfessUI Design Elements 76Web Designumostly a subset of windows-based designuintegrates hyperlinks as navigation elementuWeb design elementsupages uframes ulinks[Mustillo] ' 1999 Franz KurfessUI Design Elements 77Web Pagesuuser�s view of information on the screenubasic unit of navigation uwhat you get when you click on a link or activate a navigation action like a bookmarkuprovide a textual address as unique identifier to retrieve information over the net (URL)uplace where information is stored on the server[Mustillo] ' 1999 Franz KurfessUI Design Elements 78Framesusimilar to tiled windowsudivide the page into sub-pagesueach frame contains its own pageuuser�s view of information on the screen is determined by a sequence of navigation actionsucan help with the navigation of complex Web sitesuunique to Web pages (so far)[Mustillo] ' 1999 Franz KurfessUI Design Elements 79Linksupointers to other locations uother pagesudifferent location within the same pageumain navigation mechanism for the useruvery easy to understand and useuuser may become disorienteducontext information gets easily lost [Mustillo] ' 1999 Franz KurfessUI Design Elements 80Web Design vs. GUI Designuessential differences between the design of system based on the Web and traditional GUIsudevice diversityunavigationuenvironment[Mustillo] ' 1999 Franz KurfessUI Design Elements 81Device Diversityuusers may use a diversity of different devices and modalities to access the Web udevices: PC, WebTV, PDA, cellular phone, etcumodalities: GUI, alphanumeric, B&W, audioudesigner control over the appearance of Web pages is difficult to maintain v�WYSIWYG is dead�ubrand discriminationu�looking different is a feature, not a bug�[Mustillo]

' 1999 Franz KurfessUI Design Elements 82Navigationualmost exclusively under the control of the useruin traditional GUI design, the designer can control where the user can gove.g. graying out menu options that are not applicable in the current state, putting up a dialog box that stays there until the user responds, etc.uon the Web, the user fundamentally controls the navigation through the pagesvsome designer control can be imposed through frames, JavaScript, Java appletsuneed to accommodate and support user-controlled navigationvmake the best out of a difficult situation for designers[Mustillo] ' 1999 Franz KurfessUI Design Elements 83EnvironmentuInternet as communication infrastructure unetwork delaysunavigating from one page to another in a Web application takes longer than moving from a main window to a dialog box in a traditional applicationudelays add to users� cognitive load v they have to keep contextual information in their heads while waitinguaccess limitationsuessentially read-only access for remote sitesuwrite access only with special authorizationuremote execution of programs is limited[Mustillo] ' 1999 Franz KurfessUI Design Elements 86Important Concepts and Termsumenuumouseupageupaletteupresentation managerutoolbaruusabilityuuser interface designuWeb pageuW

hat Y

ou See Is What You G

' 1999 Franz KurfessUI Design Elements 87Chapter Summaryucommonly used UI design elements help users with familiarity within and across applications, and support UI development through abstraction and reuseuthe most important design element at this point is the windowvit helps overcome limitations of physical devices by providing virtual terminalsvit improves resource utilization by letting users interact with different applications concurrentlyvit is easy to understand and use, and flexible enough to be used for many types of applicationsuWeb pages have emerged as a variation of windows with special support for navigation in large information spaces like the World Wide Web ' 1999 Franz KurfessUI Design Elements 88