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Abstract
The objective of this special introductory seminar is to provide newcomers to Human- Computer Interaction (HCI) with an introduction and overview of the field. The material will begin with a brief history of the field, followed by presentation and discussion of how good application development methods pull on the interdisciplinary technologies of HCI. The topics will include the psychology of human- computer interaction, psychologically-based design methods and tools, user interface media and tools, and introduction to user interface architecture. 
An intranet solution, however, is only useful to those staff that has access to the intranet. For example, many industrial and healthcare organizations have staff with no permanent work location and no access to the intranet, leaving them to perform HR functions with paper in long hand.
The solution is to provide a computer kiosk in a convenient location, such as a cafeteria, that enables access to the HR applications on the intranet.

Introduction:- 
        Interaction between humans and machines is being increasingly recognized as a crucially interesting "dialogue" that requires modeling, design and evaluation in order to build software systems usable in any form (Web applications, groupware, mobile and ubiquitous systems, etc.). Lots of resources and efforts are being devoted to this task, being the focus of the research community in Human-Computer Interaction (HCI).

        The rapid growth of computing has made effective human-computer interaction essential. It is important for the growing number of computer users whose professional schedules will not allow the elaborate training and experience that was once necessary to take advantage of computing. Increased attention to usability is also driven by competitive pressures for greater productivity, the need to reduce frustration, and to reduce overhead costs such as user training. As computing affects more aspects ot. 

                      Human-Computer Interaction
[The designers] had no intention of ignoring the human factor ... But the technological questions became so overwhelming that they commanded the most attention. 
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There are a number of possible roles for human operators in an automated system. The operator may be a monitor for the automation. This task may not be possible, however. For example, if the process being controlled requires a reaction speed that a human operator cannot match, human supervision may be inappropriate. Humans are also dependent on the information provided by the human-computer interface, and that information about the process is indirect (filtered through the computer), so it may be more difficult for the human operator to monitor the system. If the failure of the system is silent or masked in some way, a human monitor will not detect the problem. Lastly, a job that involves little active behavior will lead to lower alertness and vigilance on the part of the operator. Automation that performs well day after day leads to a sense of complacency. Humans are not physically and mentally suited to long stretches of monotonous vigilance.

Humans may also be used as backup to auomation, but this may lead to lower proficiency of the human operators. Skills that are not often used tend to be forgotten. Additionally, humans lose confidence in skills they do not exercise, so operators may become hesitant to intervene even when they should take over for failing automation. There may also be an effect on the designers of the system. If the designers know that a human will backup the system, they may not take as many steps to make the system as robust as it should be.

Another option is to make the automation a partner to the human operator. The danger is that the operator will be left with a collection of miscellaneous tasks that didn't fit well with the technology choices of the automation. Typically, the human is left doing whatever is the hard part of the job, while the automation accomplishes the easy tasks. The problem is that the hard tasks may become even harder for the human worker than in an unautomated job. Some of the context of the problem may be taken away by the automation, leaving the human with fewer tools to make good decisions.

The simplest solution to human-machine-interaction (HMI) design is to automate as much as possible. But this is not the best solution. There are conflicting design qualities that are desirable in a human-machine interface, and these must be carefully considered. Norman claims that appropriate design should assume the existence of error, continually provide feedback, continually interact with operators in an effective manner, and allow for the worst situation possible. A figure showing an HMI design process is shown below.
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                 Systems must be tailored to match human requirements rather than vice versa. Changing a system design is easy compared to changing the "design" of a human operator. Safe systems must be designed to withstand normal, expected human behavior. Operators are intelligent and inquisitive; they form mental models about how the system functions and will find opportunities to test those mental models. Interfaces must also be designed to combat lack of alertness. Interfaces must exhibit error tolerance. Operators should be able to monitor the results of their actions and recover from their own errors. Humans are generally good at detecting and correcting their own errors, but feedback paths and appropriate controls must be provided through the human-machine interface.

Once tasks have been allocated, steps can be taken to reduce the likelihood of human error. Safety enhancement should be easy, natural, and difficult to omit or do wrong. For example, stopping an unsafe action or leaving an unsafe state should take one keystroke. Dangerous actions should be difficult or impossible. For example, potentially dangerous actions should require two or more unique commands. The interface should include information necessary for making decisions.

Each task that the operator performs should be analyzed to determine what information is needed to accomplish the task. This information should be provided by the human-computer interface. The automation should provide feedback about the operator's actions to help the operator detect human error. The system should also provide feedback about the state of the system to update operator mental models and help the operator detect system faults. The system should also provide for the failure of computer displays by providing alternative sources of information. It is very important that instrumentation to deal with malfunctions must not be disabled by these malfunctions.

In addition to providing the operator with information about the controlled process, the automation should provide status about itself, the actions it has taken, and the current system state. Degradation in performance of the automation should be made obvious to the operator.

         Alarms can be a valuable part of the HMI, but they must be used carefully. It is possible for operators to be overwhelmed by too many alarms. The beginning of an incident or accident is the wrong time for the operator to have to use valuable reaction time figuring out how to shut off all the loud and obnoxious alarms in order to be able to think clearly. Alarms, if they are too sensitive and go off too often, can also provoke a response of incredulity. Operators may have a tendency to believe that the alarm is malfunctioning rather than the system being monitored. Lastly, alarms can provoke a routine of relying on the alarms as a primary safety system rather than a backup one.

      To use alarms well in a system, design the alarms to minimize spurious triggering. Provide checks to distinguish correct from faulty instruments. Also provide checks on the alarm system itself to help keep the alarms credible in the opinion of the operators. Make a distinction between routine and critical alarms so that responses can be prioritized in an 
emergency. Always indicate what condition is responsible for an alarm. Provide temporal information about events and state changes. Alarms tend to indicate hazardous states in the system; the controlled process may, once out of control, damage other sensors or trip other alarms. Providing sequencing information helps to diagnose the cause and effect of events and determine what is happening. When necessary, corrective action must be required of the operator.

    The skill required to operate a process increases as automation is added. Often, new users of automated systems are surprised by a greater need for training and skill-building in operators after automation is added. In addition to the process, operators must understand how the software works. Operators must also be taught about safety features and their design rationale (so that they do not tamper with or circumvent the safety features). Because automation introduces a layer of indirection between the operator and the process, operators must be taught general strategies rather than specific responses.

    Another potential problem in HCI is mode confusion. Mode confusion is a general term for a class of situation-awareness problems. High tech automation is changing the cognitive demands on operators. Operators are now supervising processes rather than directly controlling them. The decision-making is more complex, made more so by complicated, mode-rich systems. There is an increased need for cooperation and communication between the system and the operator. Human-factors experts have complained about technology-centered automation. Designers focus on technical issues, not on supporting operator tasks. This leads to "clumsy" automation.

    The type of errors made by operators are changing as well. Errors used to be errors of commission; the operator had to do something wrong. With increased automation, the errors are of omission; the operator was expected to perform a function and failed to do so.

     Early automated systems had a fairly small number of modes. The automation provided a passive background. The operator would act on that background by entering target data and requesting system operations. Automated systems had only one overall mode setting for each function performed. Indications of currently active mode and transitions between modes could be dedicated to one location on the display. At that time, the consequences 
of mode awareness breakdown were fairly small. Operators could quickly detect and recover from erroneous actions.

      The flexibility of advanced automation allows designers to develop more complicated, mode-rich systems. The result was numerous mode indications spread over multiple displays. Each display contained just a portion of mode status data corresponding to a particular subsystem. More complicated designs also allow for interactions across modes. The increased capabilities of automation create increased delays between user input and feedback about system behavior. These changes have led to increased difficult of error or failure detection and recovery. There are now challenges to human ability to maintain awareness of active modes, armed modes, interactions between environmental status and mode behavior, and interactions across modes.

    Mode confusion analysis helps identify predictable error forms. The idea is to identify patterns of mode interactions that are likely to cause human operators to lose mode awareness. These predictable error forms are derived from studies of accidents and incidents and simulator studies of operators. 
Designing the Human Computer Interaction:
Trends and Challenges

Designing For Human Computer Interaction 
       Design in HCI is more complex than in many other fields of engineering. It is inherently interdisciplinary, drawing on and influencing diverse areas such as computer graphics, software engineering, human factors and psychology. Furthermore, the developer's task of making a complex system appear simple and sensible to the user is in itself a very difficult, complex task 

The principles for applying human factors to machine interfaces became the topic of intense applied research during the 1940's, when equipment complexity began to exceed the limits of human ability for safe operation. However, the complexity of computing and of software development projects pose additional demands. 
An engineering paradigm that is common to many other fields can be generalized to a technical approach for engineering usability in computing systems [1] and is now in widespread use [2]. The paradigm follows an iterative cycle through analysis, design, implementation, and evaluation. Usability engineering structures human factors activity to work within software engineering projects. 

              software architecture, process and data modeling, standards, and tools for modeling, building and testing user interfaces. Each can be a topic of research or application. These technologies will be covered in the following sections on the psychology of HCI and the computer science of HCI. 

The Psychology of Human Computer Interaction 

     Information about human performance enters into the design of user interfaces from three sources: empirical data about human performance, theories of performance, and methods of observing and analyzing HCI systems. This portion of the overview will introduce each of these sources, the benefits of using them, and potential pitfalls to be avoided. 

             The empirical data of human performance can be classified as being either basic (collected in the service of basic psychology, usually in laboratory administered, knowledge-lean tasks) and applied (collected in the service of human factors design problems, often on realistic tasks). Further, these data can be classified as being about individual performance or group performance. A source book containing summaries of much useful data, and references to many more sources, called The Engineering Data Compendium [3], will3be referred to extensively for examples of such data and how it can be used in design. 

              A seminal source of both a useful theory of human performance and methods of analyzing HCI tasks is The Psychology of Human- Computer Interaction [4]. This session will introduce the GOMS method of analysis detailed in that work and several other cognitive- and system-modeling techniques that have arisen in the decade its publication. These techniques can be used to predict the usability and learnability of systems before they are built. We will discuss how to use these techniques in concert with rapid-prototyping and empirical testing for the benefit of an HCI design. We will present a directory of ongoing research in both psychological theory and analysis methods within the CHI community so that participants will know where to look for theories and methods applicable to their design problems. 

The Computer Science of Human Computer Interaction
               As progress in HCI is making user interfaces easier to learn and use, they are becoming more difficult to build. Simple command line interfaces were difficult to use but easy to program. Modern direct manipulation and virtual environment interfaces are easier to understand and use, but harder to program, largely because they have more possible execution paths. The area of Computer Science in HCI studies and develops the abstractions, techniques, languages, and tools to address this problem. This section of the overview discusses research and practice in the field of user interface software [5]. 

                An important concept in user interface software is to separate the design of an interactive system into distinct levels, i.e., the conceptual, semantic, syntactic, and lexical levels, and to develop a design for each level [6]. Another significant concept is the user interface management system (UIMS), which provides a separate software component that conducts all interactions with the user, distinct from the application program that performs the underlying task [7]. It is analogous to a database management system in that it separates a function used by many applications and moves it to a shared subsystem. This approach separates the problem of programming the user interface from each individual application and permits some of the effort of designing tools for human-computer interaction to be amortized over many applications and shared by them. 

         Since user testing is an important part of good interface design, techniques for rapidly prototyping and modifying user interfaces are needed. For this purpose, one needs methods for specifying user interfaces that are precise, so that the interface designer can describe and study a variety of possible user interfaces before building one, and that allow rapid, perhaps automatic production of prototypes for user testing. 

      In addition, we will consider interaction styles, from conventional command language and menu-based styles to newer direct manipulation and virtual environment styles and interaction techniques for using devices to perform tasks in an interface. 

          In a graphical direct manipulation style of user interface, a set of objects is presented on a screen, and the user has a repertoire of manipulations that can be performed on any of them. This means that the user has no command language to remember beyond the standard set of manipulations, few cognitive changes of mode, and a reminder of the available objects and their states shown continuously on the display. Examples are spreadsheets, the Xerox Star desktop and its descendants such as the Apple Macintosh, and, of course, many video games. 

    Recent work has carried the user's illusion of manipulating real objects still further. By coupling a the motion of the user's head to changes in the images presented on a head- mounted display, the illusion of being surrounded by a world of computer-generated images or a virtual environment is created. Hand-mounted sensors allow the user to interact with these images as if they were real objects located in space surrounding him or her. 

Conclusion 

    A natural path for human resource applications is toward self-service management, whereby each employee is empowered to make and submit decisions about their healthcare coverage, 401(k) plan, or time and attendance schedule online via the company's intranet. This eliminates the inefficient and costly one-on-one interaction with HR/supervisory staff. Most commercial HR software vendors have web-based applications that target this vertical market.

    An intranet solution, however, is only useful to those staff that has access to the intranet. For example, many industrial and healthcare organizations have staff with no permanent work location and no access to the intranet, leaving them to perform HR functions with paper in long hand.
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