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USER INTERFACE

INTRODUCTION
HCI (human-computer interaction) is the study of how people interact with computers and to what extent computers are or are not developed for successful interaction with human beings.
As its name implies, HCI consists of three parts: the user, the computer itself, and the ways they work together.
User
By "user", we may mean an individual user, a group of users working together. An appreciation of the way people's sensory systems (sight, hearing, touch) relay information is vital. Also, different users form different conceptions or mental models about their interactions and have different ways of learning and keeping knowledge and. In addition, cultural and national differences play a part.

Computer

When we talk about the computer, we're referring to any technology ranging from desktop computers, to large scale computer systems. For example, if we were discussing the design of a Website, then the Website itself would be referred to as "the computer". Devices such as mobile phones or VCRs can also be considered to be “computers”.

Interaction

There are obvious differences between humans and machines. In spite of these, HCI attempts to ensure that they both get on with each other and interact successfully. In order to achieve a usable system, you need to apply what you know about humans and computers, and consult with likely users throughout the design process. In real systems, the schedule and the budget are important, and it is vital to find a balance between what would be ideal for the users and what is feasible in reality.

DEFINITION

· "Human-computer interaction is a discipline concerned with the design, evaluation and implementation of interactive computing systems for human use and with the study of major phenomena surrounding them."

GOALS

· A basic goal of HCI is
· to improve the interactions between users and computers
· by making computers more usable and receptive to the user's needs.
· A long term goal of HCI is
· to design systems that minimize the barrier between the human's cognitive model of what they want
· to accomplish and the computer's understanding of the user's task

WHY IS HCI IMPORTANT

· User-centered design is getting a crucial role!
· It is getting more important today to increase competitiveness via HCI studies 
· Users lose time with badly designed products and services
· Users even give up using bad interface
· Ineffective allocation of resources
·    In the past, problems with poor interface design of computer software have contributed to an enormous loss in productivity.
· It  can affect
· Effectiveness
· Productivity
· Safety
           For example a car with poor HCI.
·  Design issues in web applications.
· Why people do not like most of the interfaces.
 
Functionality of HCI with an example

The most important concepts in HCI are functionality and usability. Services provided usually by a system are called functions. Usability is when a user utilizes the system's functions easily, properly and clearly. Functionality and usability may vary from one system to another.

For Example LAMP
1. Functionality/Objective:  To illuminate the Environment.
2. Interface:  Switch on the Bulb.
3. Functional Unit:  Bulb
4. User Task: Switch ON  and Switch OFF

The Goals of HCI
The goals of HCI are to produce usable and safe systems, as well as functional systems. In order o produce computer systems with good usability, developers must attempt to:
· understand the factors that determine how people use technology
· develop tools and techniques to enable building suitable systems
· achieve efficient, effective, and safe interaction
· put people first

Underlying the whole theme of HCI is the belief that people using a computer system should come first. Their needs, capabilities and preferences for conducting various tasks should direct developers in the way that they design systems. People should not have to change the way that they use a system in order to fit in with it. Instead, the system should be designed to match their requirements.
Usability
Usability is one of the key concepts in HCI. It is concerned with making systems easy to learn and use. A usable system is:
· easy to learn
· easy to remember how to use
· effective to use
· efficient to use
· safe to use
· enjoyable to use
Why is usability important?
Many everyday systems and products seem to be designed with little regard to usability. This leads to frustration, wasted time and errors. This list contains examples of interactive products:
mobile phone, computer, personal organizer, remote control, soft drink machine, coffee machine, ATM, ticket machine, library information system, the web, photocopier, watch, printer, stereo, calculator, videogame etc
HCI in Various Fields
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HCI SCOPE
· Use & Context: Find application areas for computers.
· Human: Study psychological and physiological aspects e.g. study how a user learns to use a new product, study human typing speed.
· Computer: Hardware & Software offered e.g. input and output devices, speed, interaction styles and computer styles. 
· Development: Design, implementation and evaluation.
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· User interface, design is a subset of a field of study called human-computer interaction
(HCI).
· Human-computer interaction is the study, planning, and design of how people and computers work together so that
a person's needs are satisfied in the most effective way.
· HCI designers must consider a variety of factors:
· what people want and expect, physical limitations and abilities people possess,
--how information processing systems work,
· what people find enjoyable and attractive.
· Technical characteristics and limitations of the computer hardware and software must also be considered.

What is user interface?
The user interface (UI) is the point at which human users interact with a computer, website or application. The goal of effective UI is to make the user's experience easy and intuitive, requiring minimum effort on the user's part to receive maximum desired outcome.
UI is created in layers of interaction that appeal to the human senses (sight, touch, auditory and more). They include both input devices like keyboard, mouse, track pad, microphone, touch screen, fingerprint scanner, e-pen and camera and output devices like monitors, speakers and printers. Devices that interact with multiple senses are called "multimedia user interfaces". For example, everyday UI uses a combination of tactile input (keyboard and mouse) and a visual and auditory output (monitor and speakers).
· The user interface is to
– the part of a computer and its software that people can see, hear, touch, talk to, or otherwise understand or direct.

· The user interface has essentially two components: input and output.

· Input is how a person communicates his / her needs to the computer.
· Some common input components are the keyboard, mouse, trackball, one's finger, and one's voice.

· Output is how the computer conveys the results of its computations and requirements to the user.
· Today, the most common computer output mechanism is the display screen, followed by mechanisms that take advantage of a person's auditory capabilities: voice and sound.






Other types of user interfaces can include:
· Form-based user interface: Used to enter data into a program or application by offering a limited selection of choices. For example, a settings menu on a device is form-based.
· Graphical user interface: A tactile UI input with a visual UI output (keyboard and monitor).
· Menu-driven user interface: A UI that uses a list of choices to navigate within a program or website. For example, ATMs use menu-driven UIs and are easy for anyone to use.
· Touch user interface: User interface through touch. Most smart phones, tablets and any device that operates using a touch screen.
· Voice user interface: Interactions between humans and machines using auditory commands. Examples include virtual assistant devices, talk-to-text, GPS and much more.
Why is user interface important?
User interface is important to meet user expectations and support the effective functionality of your site. A well-executed user interface facilitates effective interaction between the user and the program, app or machine through contrasting visuals, clean design and responsiveness. When designing a UI for your site, it's important to consider the user's expectations in terms of accessibility, visual aesthetic and ease of use. An optimal mix of effective visuals and efficient responsiveness will improve your site's conversion rates, as it anticipates the needs of the user and then satisfies those needs.
More specifically, here are the most important overarching elements of a great UI:
· Information architecture: The functionality of a site is built according to the IA. Structuring and organizing your website's content in a logical way is important to help users navigate the site with minimal effort. Components of IA include three main types of organizational structures: hierarchical (level of importance), sequential (logical order of steps) and matrix (in which the user chooses the organization of the content they see).
Example: Navigation elements (buttons, tabs, icons), labels (terminology), search features (search bar) and organization systems (categories).

· Interactive design:  Elements of ID aim to turn passive readers into active participants by presenting instances of user input. Keeping the user in mind while creating the UI will help to improve the interactivity and execution of specific behaviors that satisfy user needs Example: Social-share features, toggles, and buttons.

· Visual design: The importance of your site's aesthetic value cannot be underestimated. Effective design utilizes color, contrast, font, video and photo elements to attract visitors and make it easy for them to read and works with the content, rather than around it, to create a logical, intuitive flow of functionality.
Example: Contrast, color, white space, typography, mobile optimization.

[bookmark: page7]THE IMPORTANCE OF GOOD DESIGN

A good design in the field of HCI, hides all the working complications from the user and makes it straightforward and effortless for them. The user, will hence feel comfortable and find what they expect to find exactly where they expect to find it, guided by their clear and logical thinking.
With today's technology and tools, and our motivation to create really effective and usable interfaces and screens, why do we continue to produce systems that are inefficient and confusing or, at worst, just plain unusable? Is it because:
· We don't care?
· We don't have the time?
· We still don't know what really makes good design?
Characteristics of good design
· Good visualization
· Clear layouts
· No irrelevant information
· Good Navigation
· Efficient
· Pleasant colors
· No information overloaded
· Flexible
· Fast
· Icons and menus are arranged properly
· Useful
· Innovative
When the interface with good design users is interacting very efficiently and does their tasks with the good design systems. “Design is not just what it looks like and feels like. Design is how it works.” 
Elements of Design
· Line
· Shape
· Direction
· Size
· Texture
· Color
Principles of Design
· Balance
· Alignment
· Contrast
· Proximity
· Repetition
· Space



BAD DESIGN
Most common design errors result in trouble and inconvenience for the user. making the entity itself very hard to use, or in extreme cases, completely useless. Bad Design is an alternative thinking tool that allows participants to reverse. The design that misleads the user just like smoke can mislead someone. It obscures the right direction as the smoke does. Whereas the good design is reflective just like a mirror, and it displays the clear truth as a mirror displays the real image of everything.
[image: C:\Users\ABBHINAV\Desktop\blog1-2.jpg][image: C:\Users\ABBHINAV\Desktop\6c5fb33c2223b8bacca81f9540920df0.jpg][image: C:\Users\ABBHINAV\Desktop\images.png]

Characteristics of good design
· Slow-loading sites
· Frustrating user experience
· Unnecessary complexity
· Boring
· Annoying distractions
· irrelevant information
· Confused layouts
· Poor navigation
· No Pleasant colors
· Non Efficient

The Benefits of Good Design

·    Poor clarity forced screen users to spend one extra second per screen.
· Almost one additional year would be required to process all screens.
                  Proper formatting of information on screens does have a significant positive effect on performance.
· In recent years, the productivity benefits of well-designed Web pages have also been scrutinized.

· Training costs are lowered because training time is reduced.

· Support line costs are lowered because fewer assist calls are necessary.

· Employee satisfaction is increased because aggravation and frustration are reduced.

· Ultimately, that an organization's customers benefit because of the improved service they receive. Identifying and resolving problems during the design and development process also has significant economic benefits.
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THE IMPORTANCE OF THE USER INTERFACE

· A well-designed interface and screen is terribly important to our users. It is their window to view the capabilities of the system.

· It is also the vehicle through which many critical tasks are presented. These tasks often have a direct impact on an organization's relations with its customers, and its profitability.

· A screen's layout and appearance affect a person in a variety of ways. If they are confusing and inefficient, people will have greater difficulty in doing their jobs and will make more mistakes.

· Poor design may even chase some people away from a system permanently. It can also lead to aggravation, frustration, and increased stress.


A BRIEF HISTORY OF THE HUMAN-COMPUTER INTERFACE

· The need for people to communicate with each other has existed since we first walked upon this planet.

· The lowest and most common level of communication modes we share are movements and gestures.

· Movements and gestures are language independent, that is, they permit people who do not speak the same language to deal with one another.


[bookmark: page11]The next higher level, in terms of universality and complexity, is spoken language.

· Most people can speak one language, some two or more. A spoken language is a very efficient mode of communication if both parties to the communication understand it.

· At the third and highest level of complexity is written language. While most people speak, not all can write.

· But for those who can, writing is still nowhere near as efficient a means .of communication as speaking.

· In modem times, we have the typewriter, another step upward in communication complexity.

· Significantly fewer people type than write. (While a practiced typist can find typing faster and more efficient than handwriting, the unskilled may not find this the case.)

· Spoken language, however, is still more efficient than typing, regardless' of typing skill level.

· Through its first few decades, a computer's ability to deal with human communication was inversely related to what was easy for people to do.

-- The computer demanded rigid, typed input through a keyboard; people responded slowly using this device and with varying degrees of skill.
-- The human-computer dialog reflected the computer's preferences, consisting of one style or a combination of styles using keyboards, commonly referred to as Command Language, Question and Answer, Menu selection, Function Key Selection, and Form Fill-In.

· Throughout the computer's history, designers have been developing, with varying degrees of success, other human-computer interaction methods that utilize more general, widespread, and easier-to-learn capabilities: voice and handwriting.
--Systems that recognize human speech and handwriting now exist, although they still lack the universality and richness of typed input.

[bookmark: page13]A BRIEF HISTORY OF SCREEN DESIGN

· While developers have been designing screens since a cathode ray tube display was first attached to a computer, more widespread interest in the application of good design principles to screens did not begin to emerge until the early 1970s, when IBM introduced its 3270 cathode ray tube text-based terminal.

· A 1970s screen often resembled the one pictured in Figure.
[image: ]It usually consisted of many fields (more than are illustrated here) with very cryptic and often unintelligible captions.
· It was visually cluttered, and often possessed a command field that challenged the user to remember what had to be keyed into it.

· Ambiguous messages often required referral to a manual to interpret.

· Effectively using this kind of screen required a great deal of practice and patience.

· Most early screens were monochromatic, typically presenting green text on black backgrounds.

· At the turn of the decade guidelines for text-based screen design were finally made widely available and many screens began to take on a much less cluttered look through concepts such as grouping and alignment of elements, as illustrated in Figure 1.2.

· User memory was supported by providing clear and meaningful field captions and by listing commands on the screen, and enabling them to be applied, through function keys. Messages also became clearer.

· [bookmark: page15]These screens were not entirely clutter-free, however. Instructions and reminders to the user had to be inscribed on the screen in the form of prompts or completion aids such as the codes PR and Sc.

· Not all 1980s screens looked like this, however. In the 1980s, 1970s-type screens were still being designed, and many still reside in systems today.
[image: ]

· The advent of graphics yielded another milestone in the evolution of screen design, as illustrated in Figure above

While some basic "design principles did not change, groupings and alignment, for example,
Borders were made available to visually enhance groupings, and buttons and menus for implementing commands replaced function keys.


[image: ]



· [bookmark: page17]Multiple properties of elements were also provided, including many different font sizes and styles, line thicknesses, and colors.

· The entry field was supplemented by a multitude of other kinds of controls, including list boxes, drop-down combination boxes, spin boxes, and so forth.

· These new controls were much more effective in supporting a person's memory, now simply allowing for selection from a list instead of requiring a remembered key entry.

· Completion aids disappeared from screens, replaced by one of the new listing controls.
Screens could also be simplified, the much more powerful computers being able to quickly present a new screen.

· In the 1990s, our knowledge concerning what makes effective screen design continued to expand. Coupled with ever-improving technology, the result was even greater improvements in the user-computer screen interface as the new century dawned.
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THE POPULARITY OF GRAPHICS

· A graphical screen bore scant resemblance to its earlier text-based colleagues.
· Older text-based screen possessed a one dimensional
· Graphic screens assumed a three-dimensional look.
· Controls appeared to rise above the screen and move when activated.
· Information could appear, and disappear, as needed.
· Text could be replaced by graphical images called icons.
· These icons could represent objects or actions
· selection fields such as radio buttons, check boxes, list boxes, and palettes coexisted with the reliable old text entry field
· More sophisticated text entry fields with attached or dropdown menus of.
· Objects and actions were selected through use of pointing mechanisms.
· Increased computer power.
· User's actions to be reacted to quickly, dynamically, and meaningfully.
· WIMP interface: windows, icons, menus, and pointers.
· Graphic presentation is much more effective than other presentation methods.
· Properly used, it reduces the requirement for perceptual and mental information recoding and reorganization, and also reduces the memory loads.
· It permits faster information transfer between computers and people by permitting more visual comparisons of amounts, trends, or relationships; more compact representation of information;
· Graphics also can add appeal or charm to the interface and permit greater customization to create a unique corporate or organization style.


GRAPHICAL SYSTEMS ADVANTAGES AND DISADVANTAGES

· Reduce the memory requirements.
· More effective use of one's information.
· Dramatically reduce system learning requirements.
· Experience indicates that for many people they have done all these things.

ADVANTAGES
· Symbols recognized faster than text
· Faster learning
· Faster use and problem solving
· Easier remembering
· More natural
· Exploits visual/spatial cues
· Fosters more concrete thinking
· Provides context
· Fewer errors
· Increased feeling of control


· [bookmark: page21]Immediate feedback
· Predictable system responses
· Easily reversible actions
· Less anxiety concerning use
· More attractive
· May consume less space
· Replaces national languages
· Easily augmented with text displays
· Smooth transition from command language system

DISADVANTAGES
· Greater design complexity.
· Learning still necessary
· Replaces national languages
· Easily augmented with text displays
· Smooth transition from command language system
· Lack of experimentally-derived design guidelines
· use a pointing device may also have to be learned
· Working domain is the present
· Human comprehension limitations
· Window manipulation requirements
· Production limitations
· Few tested icons exist
· Inefficient for touch typists
· Inefficient for expert users
· Not always the preferred style of interaction
· Not always fastest style of interaction
· Increased chances of clutter and confusion
· May consume more screen space
· Hardware limitations

THE CONCEPT OF DIRECT MANIPULATION
· The system is portrayed as an extension of the real world: It is assumed that a person is already familiar with the objects and actions in his or her environment of interest.
                      The system simply replicates them and portrays them on a different medium, the screen.

· [bookmark: page23]A person has the power to access and modify these objects, among which are windows.
· A person is allowed to work in a familiar environment and in a familiar way, focusing on the data, not the application and tools.
· The physical organization of the system, which most often is unfamiliar, is hidden from view and is not a distraction.
· Continuous visibility of objects and actions: Like one's desktop, objects are continuously visible. Reminders of actions to be performed are also obvious, labeled buttons replacing complex syntax and command names.
· Cursor action and motion occurs in physically obvious and natural ways. One problem in direct manipulation, however, is that there is no direct analogy on the desk for all necessary windowing operations.
· A piece of paper on one's desk maintains a constant size, never shrinking or growing. Windows can do both. Solving this problem required embedding a control panel, a familiar concept to most people, in a window's border.
· This control panel is manipulated, not the window itself. Actions are rapid and incremental with visible display of results; the results of actions are immediately displayed visually on the screen in their new and current form.

EARLIER DIRECT MANIPULATION SYSTEMS
· The concept of direct manipulation actually preceded the first graphical system. The earliest full- screen text editors possessed similar characteristics.
· Screens of text resembling a piece of paper on one's desk could be created (extension of real world) and then reviewed in their entirety (continuous visibility).
· Editing or restructuring could be easily accomplished (through rapid incremental actions) and the results immediately seen.
· Actions could be reversed when necessary. It took the advent of graphical systems to crystallize the direct manipulation concept, however.


GUI (Graphical User Interface)

· GUI is an interface that allows users to interact with different electronic devices using icons and other visual indicators. The graphical user interfaces were created because command line interfaces were quite complicated and it was difficult to learn all the commands in it.
· In today’s times, graphical user interfaces are used in many devices such as mobiles, MP3 players, gaming devices, smartphones etc.
· The below diagram provides the position of the graphical user interface with respect to the computer system −

Elements in Graphical User Interface
Graphical User Interface makes use of visual elements mostly. These elements define the appearance of the GUI. Some of these are described in detail as follows −
Window
This is the element that displays the information on the screen. It is very easy to manipulate a window. It can be opened or closed with the click of an icon. Moreover, it can be moved to any area by dragging it around.In a multitasking environment, multiple windows can be open at the same time, all of them performing different tasks.
There are multiple types of windows in a graphical user interface, such as container window, browser window, text terminal window, child window, message window etc.
Menu
A menu contains a list a choices and it allows users to select one from them. A menu bar is displayed horizontally across the screen such as pull down menu. When any option is clicked in this menu, then the pull down menu appears.
Another type of menu is the context menu that appears only when the user performs a specific action. An example of this is pressing the right mouse button. When this is done, a menu will appear under the cursor.
Icons
Files, programs, web pages etc. can be represented using a small picture in a graphical user interface. This picture is known as an icon. Using an icon is a fast way to open documents, run programs etc. because clicking on them yields instant access.
Controls
Information in an application can be directly read or influences using the graphical control elements. These are also known as widgets. Normally, widgets are used to display lists of similar items, navigate the system using links, tabs etc. and manipulating data using check boxes, radio boxes etc.
Tabs
A tab is associated with a view pane. It usually contains a text label or a graphical icon. Tabs are sometimes related to widgets and multiple tabs allow users to switch between different widgets. Tabs are used in various web browsers such as Internet Explorer, Firefox, Opera, Safari etc. Multiple web pages can be opened in a web browser and users can switch between them using tabs.
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[bookmark: page25][bookmark: page27]CHARACTERISTICS OF THE GRAPHICAL USER INTERFACE

A graphical system possesses a set of defining concepts. Included are sophisticated visual Presentation, pick-and click interaction, a restricted set of interface options, visualization, object orientation, extensive use of a person's recognition memory, and concurrent performance of functions

Sophisticated Visual Presentation:

Visual presentation is the visual aspect of the interface. It is what people see on the screen.

· The sophistication of a graphical system permits displaying lines, including drawings and icons.

· It also permits the displaying of a variety of character fonts, including different sizes and styles.

· The display of 16 million or more colors is possible on some screens. Graphics also permit animation and the presentation of photograph and motion video.

The meaningful interface elements visually presented to the user in a graphical System include windows (primary, secondary, or dialog boxes), menus (menu bar, pull down, pop- up, cascading), icons to represent objects such as programs or files, assorted screen-based controls (text boxes, list boxes, combination boxes, settings, scroll bar and buttons), and a mouse pointer and cursor.

Restricted Set of Interface Options: The array of alternatives available to the user is what is presented on the screen or may be retrieved through what is presented on the screen, nothing less, nothing more. 

Pick-and-Click Interaction: Elements of a graphical screen upon which some action is to be performed must first identified.

· The motor activity required of a person to identify this element for a proposed action is commonly referred to as pick, the signal to perform an action as cue .


· [bookmark: page29]The primary mechanism for performing this pick-and-click is most often the mouse and its buttons.

· The user moves the mouse pointer to the relevant element (pick) and the action is signaled (click).

· Pointing allows rapid selection and feedback. The hand and mind seem to work smoothly and efficiently together.

· The secondary mechanism for performing these selection actions is the keyboard most systems permit pick-and-click to be performed using the keyboard as well.

Visualization: Visualization is a cognitive process that allows people to understand
.Information that is difficult to perceive, because it is either too voluminous or too abstract Presenting specialized graphic portrayals facilitates visualization.
· The best visualization method for an activity depends on what People are trying to learn from the data.
· The goal is not necessarily to reproduce a really graphical image, but to produce one that conveys the most relevant information.
· Effective visualizations can facilitate mental insights, increase productivity, and for faster and more accurate use of data.

Object Orientation: A graphical system consists of objects and actions. Objects are what people see on screen. They are manipulated as a single unit.
· Objects can be composed of sub objects. For example,an object may be a document. The document's sub objects may be a paragraph, sentence, word, and letter.
· A collection is the simplest relationship-the objects sharing a common aspect.
· A collection might be the result of a query or a multiple selection of objects. Operations can be applied to a collection of objects.
[bookmark: page31]Another important object characteristic is persistence. Persistence is the maintenance of a state once it is established. An object's state (for example, window size, cursor location, scroll position, and so on) should always be automatically preserved when the user changes it.


CONCURRENT PERFORMANCE OF FUNCTIONS

Graphic systems may do two or more things at one time. Multiple programs may run simultaneously. When a system is not busy on a primary task, it may process background tasks (cooperative multitasking).When applications are running as truly separate tasks, the system may divide the processing power into time slices and allocate portions to each application.

Data may also be transferred between programs. It may be temporarily stored on a "clipboard" for later transfer or be automatically swapped between programs.

[bookmark: page33]THE GRAPHICAL USER INTERFACE

· A user interface is a collection of techniques and mechanisms to interact with something.
· In a graphical interface the primary interaction mechanism is a pointing device of some kind.
· This device is the electronic equivalent to the human hand. What the user interacts with is a collection of elements referred to as objects.
· They can be seen, heard, touched, or otherwise perceived.
· Objects are always visible to the user and are used to perform tasks.
· They are interacted with as entities independent of all other objects.
· People perform operations, called actions, on objects. The operations include accessing and modifying objects by pointing, selecting, and manipulating. All objects have standard resulting behaviors.


THE WEB USER INTERFACE

The expansion of the World Wide Web since the early 1990s has been truly amazing. Once simply a communication medium for scientists and researchers, its many and pervasive tentacles have spread deeply into businesses, organizations, and homes around the world.
Unlike earlier text-based and GUI systems that were developed and nurtured in an organization's Data Processing and Information Systems groups, the Web's roots were sown in a market-driven society thirsting for convenience and information.

Web interface design is essentially the design of navigation and the presentation of information. It is about content, not data.

Proper interface design is largely a matter of properly balancing the structure and relationships of menus, content, and other linked documents or graphics. The design goal is to build a hierarchy of menus and pages that feels natural, is well structured, is easy to use, and is truthful.

The Web is a navigation environment where people move between pages of information, not an application environment. It is also a graphically rich environment.

Web interface design is difficult for a number of reasons. First, its underlying design language, HTML, was never intended for creating screens to be used by the general population.


[bookmark: page35]Its scope of users was expected to be technical. HTML was limited in objects and interaction styles and did not provide a means for presenting information in the most effective way for people.

Next, browser navigation retreated to the pre-GUI era. This era was characterized by a "command" field whose contents had to be learned, and a navigational organization and structure
that lay hidden beneath a mostly dark and blank screen.

GUIs eliminated the absolute necessity for a command field, providing menus related to the task and the current contextual situation.

Browser navigation is mostly confined to a "Back" and "Forward" concept, but "back-to where" and "forward-towhere" is often unremembered or unknown.

Web interface design is also more difficult because the main issues concern information Architecture and task flow, neither of which is easy to standardize.

It is more difficult because of the availability of the various types of multimedia, and the desire of many designers to use something simply because it is available.

It is more difficult because users are ill defined, and the user's tools so variable in nature.

The ultimate goal of a Web that feels natural, is well structured, and is easy to use will reach fruition.

THE POPULARITY OF THE WEB

While the introduction of the graphical user interface revolutionized the user interface, the Web has revolutionized computing.

It allows millions of people scattered across the globe to communicate, access information, publish, and be heard.
· It allows people to control much of the display and the rendering of Web pages.
· Aspects such as typography and colors can be changed, graphics turned off, and decisions made whether or not to transmit certain data over non secure channels or whether to accept or refuse cookies.
· Web usage has reflected this popularity. The number of Internet hosts has risen dramatically:
· In 1984, hosts online exceeded 1,000;
· in 1987, 10,000;
· in 1989, 100,000,


· [bookmark: page37]in 1990, 300,000;
· in 1992 hosts exceeded one million.
· Commercialization of the Internet saw even greater expansion of the growth rate. In 1993, Internet traffic was expanding at a 341,634 percent annual growth rate. In 1996, there were nearly 10 million hosts online and 40 million connected people (PBS Timeline).
· User control has had some decided disadvantages for some Web site owners as well.
· Users have become much more discerning about good design.
· Slow download times, confusing navigation, confusing page organization, disturbing animation, or other undesirable site features often results in user abandonment of the site for others with a more agreeable interface.
· People are quick to vote with their mouse, and these warnings should not go unheeded.
   World Wide Web (WWW), byname the Web, the leading information retrieval service of the Internet (the worldwide computer network). The Web gives users access to a vast array of documents that are connected to each other by means of hypertext or hypermedia links—i.e., hyperlinks, electronic connections that link related pieces of information in order to allow a user easy access to them. Hypertext allows the user to select a word or phrase from text and thereby access other documents that contain additional information pertaining to that word or phrase. Hypermedia documents feature links to images, sounds, animations, and movies. 
The Web operates within the Internet’s basic client-server format; servers are computer programs that store and transmit documents to other computers on the network when asked to, while clients are programs that request documents from a server as the user asks for them. Browser software allows users to view the retrieved documents.
· A hypertext document with its corresponding text and hyperlinks is written in Hypertext Markup Language (HTML) and is assigned an online address called a Uniform Resource Locator (URL).
· The development of the World Wide Web was begun in 1989 by Tim Berners-Lee.
1. Internet : 
The network formed by the co-operative interconnection of millions of computers, linked together is called Internet. Internet comprises of : 
 
· People : People use and develop the network. 
 
· Resources : A collection of resources that can be reached from those networks. 
 
· A setup for collaboration : It includes the member of the research and educational committees worldwide. 
 
2. Intranet: 
It is an internal private network built within an organization using Internet and World Wide Web standards and products that allows employees of an organization to gain access to corporate information. 

3. Extranet: 
It is the type of network that allows users from outside to access the Intranet of an organization. 
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GUI VERSUS WEB PAGE DESIGN

· GUI and Web interface design do have similarities. Both are software designs, they are used by people, they are interactive, they are heavily visual experiences presented through screens, and they are composed of many similar components.

· Significant differences do exist.

CONCEPT GUI WEB

· User hardware variations limited
· User hardware characteristics well defined.
· Screens appear exactly as specified.
· User hardware variations enormous.
· Screen appearance influenced by hardware being used.

GRAPHICAL USER INTERFACE

· User hardware variations limited
· User hardware characteristics well defined.
· Screens appear exactly as specified.
· Data and applications
WEB

· User hardware variations enormous.
· Screen appearance influenced by hardware being used.
· Information and navigation
· Full of unknown content.
· Highly variable organization.
· Link to a site, browse or read pages, fill out forms, register for services, participate in transactions, download and save things.
· Movement between pages and sites very rapid. Familiarity with many sites not established.
· Two components, browser and page.
· Within page, any combination of text, images, audio, video, and animation.
· May not be presented as specified by the designer dependent on browser, monitor, and user specifications.
· Through links: bookmarks, and typed URLs. Significant and highly visible concept.
· Few constraints ,frequently causing a lost “sense of place”
· Few standards.
· Typically part of page design, fostering an lack of consistency
· Poorer maintenance of a sense of context. Single-page entities.
· Unlimited navigation paths.
· Contextual clues become limited or are difficult to find.
· Basic interaction is a single click. This can cause extreme changes in context, which may not be noticed.



PRINCIPLES OF USER INTERFACE DESIGN

· An interface must really be just an extension of a person. This means that the system and its software must reflect a person's capabilities and respond to his or her specific needs.
· It should be useful, accomplishing some business objectives faster and more efficiently than the previously used method or tool did.
· It must also be easy to learn, for people want to do, not learn to do.
· Finally, the system must be easy and fun to use, evoking a sense of pleasure and accomplishment not tedium and frustration.
Visibility
It might sound straightforward, but in order to interact with something, users need to see it first. This is the visibility principle.
But what does that mean in practice?
Well, applying the visibility principle requires optimising the elements of the design that help users fulfil their goals. You can’t make everything visible, as your interface will become too cluttered. What separates the wheat from the chaff is the ability to identify those key elements that’ll get the user to where they need to be.
Ultimately, users should be able to clearly see how and where they can achieve their goal.
Consistency
The consistency principle refers to how easy it is for users to make sense of what they see on your interface. it means keeping all the repeating elements of your design the same, whether it’s color, typography, function or location.
Learnability

Users must be able to understand products and design systems easily and quickly. As a designer, it’s your job to create an interface that facilitates this, so users can reach their goals without needing further help.

Feedback

The feedback principle requires designers to communicate whether the user has completed an action correctly or incorrectly.
Feedback is important, as users need to know whether they are moving closer to their goal. By using visual signals, designers can guide users through their experience with an interface.
Most importantly, feedback should be clear and meaningful, so that users can interpret it in the desired way. For example, using a tick when an action has been completed successfully is a globally recognised way of saying “that’s correct!”

Clarity
Clarity is the most important aspect of any user interface. But, to be effective, people must be able to recognize it. They must understand why they would use it and what its helping them interact with. Users will foresee what will happen when they use it, and then successfully interact with it. There’s no room for confusion. 
Clarity encourages confidence which leads to further use.

[bookmark: page45][bookmark: page47]GENERAL PRINCIPLES

· The design goals in creating a user interface are described below.
· They are fundamental to the design and implementation of all effective interfaces, including GUI and Web ones.
· These principles are general characteristics of the interface, and they apply to all aspects.
· The compilation is presented alphabetically, and the ordering is not intended to imply degree of importance.


[bookmark: page49]Compatibility

Provide compatibility with the following:
· The user
· The task and job
· The Product

Adopt the User’s Perspective

Configurability

Permit easy personalization, configuration, and reconfiguration of settings.
· Enhances a sense of control
· Encourages an active role in understanding

Comprehensibility

A system should be easily learned and understood: A user should know the following:
· What to look at
· What to do
· When to do it
· Where to do it
· Why to do it
· How to do it

The flow of actions, responses, visual presentations, and information should be in a sensible order that is easy to recollect and place in context.



[bookmark: page51]Control

The user must control the interaction.

· Actions should result from explicit user requests.
· Actions should be performed quickly.
· Actions should be capable of interruption or termination.
· The user should never be interrupted for errors
Directness

Provide direct ways to accomplish tasks.
· Available alternatives should be visible.
· The effect of actions on objects should be visible.

Flexibility

A system must be sensitive to the differing needs of its users, enabling a level and type of performance based upon:
· Each user's knowledge and skills.
· Each user's experience.
· Each user's personal preference.
· Each user's habits.
· The conditions at that moment.

Efficiency

Minimize eye and hand movements, and other control actions.
· Transitions between various system controls should flow easily and freely.
· Navigation paths should be as short as possible.


[bookmark: page53]
Familiarity
· Employ familiar concepts and use a language that is familiar to the user.
· Keep the interface natural, mimicking the user's behavior patterns.
· Use real-world metaphors.
Forgiveness

· Tolerate and forgive common and unavoidable human errors.
· Prevent errors from occurring whenever possible.
· Protect against possible catastrophic errors.
· When an error does occur, provide constructive messages.
•
Recovery
A system should permit:
· Commands or actions to be abolished or reversed.
· Immediate return to a certain point if  difficulties arise. Ensure that users never lose their work as a result of:
· An error on their part.
· Hardware, software, or communication problems

Responsiveness
The system must rapidly respond to the user's requests Provide immediate acknowledgment for all user actions:
· Visual.
· Textual
· Auditory.
Transparency
Permit the user to focus on the task or job, without concern for the mechanics of the interface.

· [bookmark: page55]Workings and reminders of workings inside the computer should be invisible to the user.
Simplicity
Provide as simple an interface as possible. Five ways to provide simplicity:
· Use progressive disclosure, hiding things until they are needed
· Present common and necessary functions first
· Prominently feature important functions
· Hide more sophisticated and less frequently used functions.
· Provide defaults.
· Minimize screen alignment points.
· Make common actions simple at the expense of uncommon actions being made harder.
· Provide uniformity and consistency.
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