
“Basics of industrial engineering”.

In Section 1 of this course you will cover these topics:
History Of Engineering And Development Of Industrial Engineering

Industrial And Systems Engineering

Manufacturing Engineering

Facilities Location And Layout

Material Handling, Distribution, And Routing

Topic : History Of Engineering And Development Of Industrial Engineering

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Systems Engineering

 Understand the Concept

 Learn about the Holistic View

 Understand the Interdisciplinary field

 Learn about the Managing complexity

 Understand the Industrial Engineering

Definition/Overview:

Systems engineering: Systems engineering is an interdisciplinary field of engineering that

focuses on the development and organization of complex artificial systems.
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Security engineering: Security engineering can be viewed as an interdisciplinary field that

integrates the community of practice for control systems design, reliability, safety and systems

engineering. It may involve such sub-specialties as authentication of system users, system

targets, and others: people, objects, and processes.

Key Points:

1. Systems Engineering

Systems engineering is an interdisciplinary field of engineering that focuses on the development

and organization of complex artificial systems. Systems engineering is defined by INCOSE as "a

branch of engineering whose responsibility is creating and executing an interdisciplinary process

to ensure that customer and stakeholders needs are satisfied in a high quality, trustworthy, cost

efficient and schedule compliant manner throughout a system's entire life cycle, from

development to operation to disposal. This process usually comprises the following seven tasks:

State the problem, Investigate alternatives, Model the system, Integrate, Launch the system,

Assess performance, and Re-evaluate. The systems engineering process is not sequential: the

tasks are performed in a parallel and iterative manner. In 1990, a professional society for systems

engineering, the National Council on Systems Engineering (NCOSE), was founded by

representatives from a number of US corporations and organizations. NCOSE was created to

address the need for improvements in systems engineering practices and education. As a result of

growing involvement from systems engineers outside of the U.S., the name of the organization

was changed to the International Council on Systems Engineering (INCOSE) in 1995. Schools in

several countries offer graduate programs in systems engineering, and continuing education

options are also available for practicing engineers.
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2. Concept

Systems engineering signifies both an approach and, more recently, as a discipline in

engineering. The aim of education in Systems Engineering is to simply formalize the approach

and in doing so, identify new methods and research opportunities similar to the way it occurs in

other fields of engineering. As an approach, Systems Engineering is holistic and interdisciplinary

in flavor.

3. Holistic view

Systems Engineering focuses on defining customer needs and required functionality early in the

development cycle, documenting requirements, then proceeding with design synthesis and

system validation while considering the complete problem, the system lifecycle. Oliver et al.

claim that the systems engineering process can be decomposed into a Systems Engineering

Technical Process, and a Systems Engineering Management Process. Within Oliver's model, the

goal of the Management Process is to organize the technical effort in the lifecycle, while the

Technical Process includes assessing available information, defining effectiveness measures, to

create a behavior model, create a structure model, perform trade-off analysis, and create

sequential build & test plan.

4. Interdisciplinary field

System development often requires contribution from diverse technical disciplines. By providing

a systems (holistic) view of the development effort, systems engineering helps meld all the

technical contributors into a unified team effort, forming a structured development process that

proceeds from concept to production to operation and, in some cases, to termination and

disposal. This perspective is often replicated in educational programs in that Systems

Engineering courses are taught by faculty from other engineering departments which, in effect,

helps create an interdisciplinary environment.
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5. Managing complexity

The need for systems engineering arose with the increase in complexity of systems and projects.

When speaking in this context, complexity incorporates not only engineering systems, but also

the logical human organization of data. At the same time, a system can become more complex

due to an increase in size as well as with an increase in the amount of data, variables, or the

number of fields that are involved in the design. The International Space Station is an example of

such a system. The development of smarter control algorithms, microprocessor design, and

analysis of environmental systems also come within the purview of systems engineering.

Systems engineering encourages the use of tools and methods to better comprehend and manage

complexity in systems.

6. Industrial engineering

Industrial engineering is a branch of engineering that concerns the development, improvement,

implementation and evaluation of integrated systems of people, money, knowledge, information,

equipment, energy, material and process. Industrial engineering draws upon the principles and

methods of engineering analysis and synthesis, as well as mathematical, physical and social

sciences together with the principles and methods of engineering analysis and design to specify,

predict and evaluate the results to be obtained from such systems. Industrial engineering is also

known as operations management, management science, systems engineering, or manufacturing

engineering; a distinction that seems to depend on the viewpoint or motives of the user.

Recruiters or educational establishments use the names to differentiate themselves from others.

In healthcare, for example, industrial engineers are more commonly known as management

engineers or health systems engineers. One of the central principles in industrial engineering is

the "system" concept. A system is any organization or business process in which people,

materials, information, equipment, processes or energy interact in an integrated fashion. This

high-level view of business operations enables industrial engineers to manage various industries.

Therefore, industrial engineers apply their skills across a diverse set of sectors such as financial,

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

4
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



healthcare, manufacturing, retail, logistics, aviation and education. The term "industrial" in

industrial engineering can be misleading. While the term originally applied to manufacturing, it

has grown to encompass virtually all other industries and services as well. The various topics of

concern to industrial engineers include management science, financial engineering, engineering

management, supply chain management, process engineering, operations research, systems

engineering, ergonomics, value engineering and quality engineering.

Whereas most engineering disciplines apply skills to very specific areas, industrial engineering is

applied in virtually every industry (hence the term "industrial"). Examples of where industrial

engineering might be used include designing a new loan system for a bank, streamlining

operation and emergency rooms in a hospital, distributing products worldwide (referred to as

Supply Chain Management), manufacturing cheaper and more reliable automobiles, and

shortening lines (or queues) at a bank, hospital, or a theme park. Industrial engineers typically

use computer simulation, especially discrete event simulation, for system analysis and

evaluation.

Topic : Industrial And Systems Engineering

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Scope of System Engineering

 Understand the Education

 Learn about the Systems Engineering Process
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Definition/Overview:

Operations management: Operations management is an area of business that is concerned with

the production of good quality goods and services, and involves the responsibility of ensuring

that business operations are efficient and effective. It is the management of resources, the

distribution of goods and services to customers.

Key Points:

1. Scope of System Engineering

One way to understand the motivation behind systems engineering is to see it as a method, or

practice, to identify and improve common rules that exist within a wide variety of systems.

Keeping this in mind, the principles of Systems Engineering holism, emergence, behavior,

boundary, et al. can be applied to any system, complex or otherwise, provided systems thinking

is employed at all levels. Besides defense and aerospace, many information and technology

based companies, software development firms, and industries in the field of electronics &

communications require Systems engineers as part of their team. An analysis by the INCOSE

Systems Engineering center of excellence (SECOE) indicates that optimal effort spent on

Systems Engineering is about 15-20% of the total project effort. At the same time, studies have

shown that Systems Engineering essentially leads to reduction in costs among other benefits.

However, no quantitative survey at a larger scale encompassing a wide variety of industries has

been conducted until recently. Such studies are underway to determine the effectiveness and

quantify the benefits of Systems engineering. Systems engineering encourages the use of

modeling and simulation to validate assumptions or theories on systems and the interactions

within them.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

6
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Use of methods that allow early detection of possible failures, in Safety engineering, are

integrated into the design process. At the same time, decisions made at the beginning of a project

whose consequences are not clearly understood can have enormous implications later in the life

of a system, and it is the task of the modern systems engineer to explore these issues and make

critical decisions. There is no method which guarantees that decisions made today will still be

valid when a system goes into service years or decades after it is first conceived but there are

techniques to support the process of systems engineering. Examples include the use of soft

systems methodology, Jay Wright Forrester's System dynamics method and the Unified

Modeling Language (UML), each of which are currently being explored, evaluated and

developed to support the engineering decision making process.

2. Education

Education in Systems engineering is often seen as an extension to the regular engineering

courses, reflecting the industry attitude that engineering students need a foundational background

in one of the traditional engineering disciplines (e.g. industrial engineering, computer

engineering, electrical engineering) plus practical, real-world experience in order to be effective

as systems engineers. Undergraduate university programs in systems engineering are rare.

INCOSE maintains a continuously updated Directory of Systems Engineering Academic

Programs worldwide. As of 2006, there are about 75 institutions in United States that offer 130

undergraduate and graduate programs in Systems engineering. Education in Systems engineering

can be taken as SE-centric or Domain-centric. SE-centric programs treat Systems engineering as

a separate discipline and all the courses are taught focusing on Systems engineering practice and

techniques. Domain-centric programs offer Systems engineering as an option that can be

exercised with another major field in engineering. Both these patterns cater to educate the

systems engineer who is able to oversee interdisciplinary projects with the depth required of a

core-engineer. Systems engineering tools are strategies, procedures, and techniques that aid in

performing systems engineering on a project or product. The purpose of these tools vary from

database management, graphical browsing, simulation, and reasoning, to document production,

neutral import/export and more.
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3. The Systems Engineering Process

Depending on their application, tools are used for various stages of the systems engineering

process.

1. Industrial engineering

Industrial engineering is a branch of engineering that concerns the development, improvement,

implementation and evaluation of integrated systems of people, money, knowledge, information,

equipment, energy, material and process. Industrial engineering draws upon the principles and

methods of engineering analysis and synthesis, as well as mathematical, physical and social

sciences together with the principles and methods of engineering analysis and design to specify,

predict and evaluate the results to be obtained from such systems. Industrial engineering is also

known as operations management, management science, systems engineering, or manufacturing

engineering; a distinction that seems to depend on the viewpoint or motives of the user.

Recruiters or educational establishments use the names to differentiate themselves from others.

In healthcare, for example, industrial engineers are more commonly known as management

engineers or health systems engineers. One of the central principles in industrial engineering is

the "system" concept. A system is any organization or business process in which people,

materials, information, equipment, processes or energy interact in an integrated fashion. This

high-level view of business operations enables industrial engineers to manage various industries.

Therefore, industrial engineers apply their skills across a diverse set of sectors such as financial,

healthcare, manufacturing, retail, logistics, aviation and education. The term "industrial" in

industrial engineering can be misleading. While the term originally applied to manufacturing, it
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has grown to encompass virtually all other industries and services as well. The various topics of

concern to industrial engineers include management science, financial engineering, engineering

management, supply chain management, process engineering, operations research, systems

engineering, ergonomics, value engineering and quality engineering.

Topic : Manufacturing Engineering

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Manufacturing Engineering

 Understand the Society of Manufacturing Engineers

 Understand the Project Management

Definition/Overview:

Project control: Project control is that element of a project that keeps it on-track, on-time and

within budget.

Project Manager: A project manager is a professional in the field of project management.

Project managers can have the responsibility of the planning, execution, and closing of any

project, typically relating to construction industry, architecture, computer networking,

telecommunications or software development. Many other fields in the production, design and

service industries also have project managers.
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Key Points:

1. Manufacturing Engineering

Manufacturing Engineering and Industrial Engineering are names that are frequently used inter-

changeably. However Industrialization has changed since in the 1970s with Globalization, the

Outsourcing of production, and the growth of the Virtual Corporation. As a result Industrial

Engineering has begun to focus more on the external dynamics of industrial processes, such as:

Process Management, Project Management, Logistics, Human Factors, and Labor Relations;

while Manufacturing Engineering remains focused on the internal dynamics of industrial

processes, such as: Machine Tools, Materials Science, Tribology, and Quality Control. While

there are many sub-disciplinary components that feed into industrial processes, Manufacturing

Engineering can be further defined through a Taxonomy of manufacturing processes.

2. The Society of Manufacturing Engineers

The Society of Manufacturing Engineers (SME) is dedicated to bringing people and information

together to advance manufacturing knowledge, this goal was accomplished in 1854. SME is

internationally recognized by manufacturing practitioners, companies and other organizations as

a source for information, education and networking. Through recognition activities and industry

alliances, they promote an increased awareness of manufacturing engineering and advocate for

improvements and investments in education Located in Dearborn, Michigan, the Society of

Manufacturing Engineers has been serving the needs of manufacturing professionals in various

industries for 70 years. Founded in 1932 with 33 members, the organization was originally

named The Society of Tool Engineers (STE). A year later, it was renamed the American Society

of Tool Engineers (ASTE). It finally became the Society of Manufacturing Engineers in 1969.

Formed amid the Great Depression by a group of tool engineers and master mechanics, the
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organization looked to collaborate on how to build what would give the Motor City its name the

automobile.

3. Project Management

Project management is the discipline of planning, organizing and managing resources to bring

about the successful completion of specific project goals and objectives. A project is a finite

endeavor (having specific start and completion dates) undertaken to create a unique product or

service which brings about beneficial change or added value. This finite characteristic of projects

stands in sharp contrast to processes, or operations, which are permanent or semi-permanent

functional work to repetitively produce the same product or service. In practice, the management

of these two systems is often found to be quite different, and as such requires the development of

distinct technical skills and the adoption of separate management. The primary challenge of

project management is to achieve all of the project goals and objectives while honoring the

project constraints. Typical constraints are scope, time and budget. The secondary and more

ambitious challenge is to optimize the allocation and integration of inputs necessary to meet pre-

defined objectives. The term Accidental Profession (1) was coined in 1995 to describe the

disciplines associated with providing a background that can help successfully undertake a career

in this field. As a discipline, Project Management developed from different fields of application

including construction, engineering and defense. In the United States, the two forefathers of

project management are Henry Gantt, called the father of planning and control techniques, who

is famously known for his use of the Gantt chart as a project management tool, and Henry Fayol

for his creation of the 6 management functions, which form the basis for the body of knowledge

associated with project and program management.
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Topic : Facilities Location And Layout

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Facility location

 Understand the Facility Management

 Understand the Operation Research

 Comprehensive Layout

Definition/Overview:

Management: Management in business and human organization activity is simply the act of

getting people together to accomplish desired goals.

Market: A market is any one of a variety of different systems, institutions, procedures, social

relations and infrastructures whereby persons trade, and goods and services are exchanged,

forming part of the economy. It is an arrangement that allows buyers and sellers to exchange

things.
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Key Points:

1. Facility location

Facility location, also known as location analysis, is a branch of operations research concerning

itself with mathematical modeling and solution of problems concerning the placement of

facilities in order to minimize transportation costs, avoid placing hazardous materials near

housing, outperform competitors' facilities, etc. A simple facility location problem is the Fermat-

Weber problem, in which a single facility is to be placed, with the only optimization criterion

being the minimization of the sum of distances from a given set of point sites. More complex

problems considered in this discipline include the placement of multiple facilities, constraints on

the locations of facilities, and more complex optimization criteria.

2. Facility Management

Facility management or facilities management is the management of communal buildings such as

offices or colleges. The facilities and services provided include air conditioning, cleaning,

decoration, electric power, lighting and security. The term facility management is similar to

property management but is applied to larger commercial properties where the management and

operation of the buildings is more complex. Some or all of these aspects can be assisted by

computer programs. The support of administrative facility management through information

technology is identified as Computer Aided Facility Management (CAFM), Facilities

Management Systems, or Computerized Maintenance Management Systems.

The collection of monitoring and supervising devices, control and regulation systems,

management and optimisation facilities/mechanisms in buildings within technical facility

management are identified as Building Automation (BA). The goal is to accomplish functional

processes in the overall industry independently (automatically), according to pre-adjusted values

(parameters) or to simplify their operation and monitoring. All sensors, actuators, control
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elements, users and other technical devices in the building are interconnected in a network.

Workflows/sequences can be summarized in scenarios. Characteristic feature is the decentralized

structure of control units (DDC) as well as the integrated networking via a bus system (usually

EIB/KNX or illumination (DALI)) Movement to technical management has been rapid in some

industries while other industries still rely on the antiquated administrative approach. Industries

with more linear structures and processes typically are more inclined to implement technical

systems because ongoing management of these systems can be maintained by a top down

organizational structure. Industries that are not as linear have tended to be slow adopters of

technical management because of the belief that the system cannot be implemented or

maintained effectively. Industries like commercial office and retail often tend to have the most

challenges in implementing and maintaining technical systems because their organizations reflect

a great deal of diversity with owners, brokers, managers, and tenants typically being from

different organizations with disparate interest and priorities. Recent trends have shown a

dramatic increase in the use of technical management largely due to research demonstrating the

tremendous cost savings of converting to the technical approach. In addition, technical

management providers who are capable of matching the organization's processes, constituencies,

and provide comprehensive setup and maintenance support throughout the life of the system

have delivered significant advantages and reduce the number of early project terminations and

under utilized or "orphaned" systems

3. Operations Research

Operations Research (OR) in the USA, South Africa and Australia, and Operational Research in

Europe and Canada, is an interdisciplinary branch of applied mathematics and formal science

that uses methods such as mathematical modeling, statistics, and algorithms to arrive at optimal

or near optimal solutions to complex problems. It is typically concerned with optimizing the

maxima (profit, assembly line performance, crop yield, bandwidth, etc) or minima (loss, risk,

etc.) of some objective function. Operations research helps management achieve its goals using

scientific methods. The terms operations research and management science are often used

synonymously. When a distinction is drawn, management science generally implies a closer
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relationship to the problems of business management. The field of operations research is closely

related to Industrial engineering. Industrial engineers typically consider Operations Research

(OR) techniques to be a major part of their toolset. Some of the primary tools used by operations

researchers are statistics, optimization, probability theory, queuing theory, game theory, graph

theory, decision analysis, and simulation. Because of the computational nature of these fields,

OR also has ties to computer science, and operations researchers use custom-written and off-the-

shelf software. Operations research is distinguished by its frequent use to examine an entire

management information system, rather than concentrating only on specific elements (though

this is often done as well). An operations researcher faced with a new problem is expected to

determine which techniques are most appropriate given the nature of the system, the goals for

improvement, and constraints on time and computing power. For this and other reasons, the

human element of OR is vital. Like any other tools, OR techniques cannot solve problems by

themselves.

4. Comprehensive Layout

In graphic design and advertising, a comprehensive, usually shortened to comp, is the page

layout of a proposed design as initially presented by the designer to a client, showing the relative

positions of text and illustrations before the specific content of those elements has been decided

on, as a rough draft of the final layout in which to build around. The illustration element may

incorporate stock photography, clip art, or other found material that gives an idea of what should

be visually communicated, before entering any negotiations concerning the rights to use a

specific image for the purpose. Picture agencies may encourage such use free of charge, in the

hope that the comp image will end up being used in the final product. For this reason, it is

sometimes mistakenly believed that "comp" is short for "complimentary," as it is in some other

promotional contexts. Even in the age of rapid desktop publishing software, comps may be

developed using hand-rendering techniques and materials to avoid investing too much time on

the computer before client approval of the idea, depending on the complexity of the production

task. A hand-rendered comp may be useful in helping the client refrain from "nitpicking" the

production quality and focus on the design idea.
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Topic : Material Handling, Distribution, And Routing

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Bulk Material Handling

 Understand the Distribution

 Understand the Managerial Concerns

 Learn about the Routing

Definition/Overview:

Marketing mix: The Marketing mix is generally accepted as the use and specification of the

four p's describing the strategic position of a product in the marketplace.

Promotion: Promotion involves disseminating information about a product, product line, brand,

or company. It is one of the four key aspects of the marketing mix.
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Key Points:

1. Bulk Material Handling

Bulk material handling is an engineering field that is centred around the design of equipment

used for the transportation of materials such as ores and cereals in loose bulk form. It can also

relate to the handling of mixed wastes. Bulk material handling systems are typically comprised

of moveable items of machinery such as conveyor belts, stackers, reclaimers, bucket elevators,

shiploaders, unloaders and various shuttles, hoppers and diverters combined with storage

facilities such as stockyards, storage silos or stockpiles. The purpose of a bulk material handling

facility is generally to transport material from one of several locations (i.e. a source) to an

ultimate destination. Providing storage and inventory control and possibly material blending is

usually part of a bulk material handling system. Bulk material handling systems can be found on

mine sites, ports (for loading or unloading of cereals, ores and minerals) and processing facilities

(such as iron and steel, coal fired power stations refineries). In ports handling large quantities of

bulk materials continuous ship unloaders are replacing gantry cranes.

2. Distribution

Distribution (or place) is one of the four elements of marketing mix. An organization or set of

organizations (go-betweens) involved in the process of making a product or service available for

use or consumption by a consumer or business user. The other three parts of the marketing mix

are product, pricing, and promotion. Frequently there may be a chain of intermediaries, each

passing the product down the chain to the next organization, before it finally reaches the

consumer or end-user. This process is known as the 'distribution chain' or the 'channel.' Each of

the elements in these chains will have their own specific needs, which the producer must take

into account, along with those of the all-important end-user.
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3. Managerial Concerns

The channel decision is very important. In theory at least, there is a form of trade-off: the cost of

using intermediaries to achieve wider distribution is supposedly lower. Indeed, most consumer

goods manufacturers could never justify the cost of selling direct to their consumers, except by

mail order. Many suppliers seem to assume that once their product has been sold into the

channel, into the beginning of the distribution chain, their job is finished. Yet that distribution

chain is merely assuming a part of the supplier's responsibility; and, if they have any aspirations

to be market-oriented, their job should really be extended to managing all the processes involved

in that chain, until the product or service arrives with the end-user. This may involve a number of

decisions on the part of the supplier.

4. Routing

Routing is the process of selecting paths in a network along which to send network traffic.

Routing is performed for many kinds of networks, including the telephone network, electronic

data networks (such as the Internet), and transportation networks. This article is concerned

primarily with routing in electronic data networks using packet switching technology. In packet

switching networks, routing directs packet forwarding, the transit of logically addressed packets

from their source toward their ultimate destination through intermediate nodes; typically

hardware devices called routers, bridges, gateways, firewalls, or switches. General-purpose

computers with multiple network cards can also forward packets and perform routing, though

they are not specialized hardware and may suffer from limited performance. The routing process

usually directs forwarding on the basis of routing tables which maintain a record of the routes to

various network destinations. Thus, constructing routing tables, which are held in the routers'

memory, is very important for efficient routing. Most routing algorithms use only one network

path at a time, but multipath routing techniques enable the use of multiple alternative paths.

Routing, in a more narrow sense of the term, is often contrasted with bridging in its assumption

that network addresses are structured and that similar addresses imply proximity within the

network. Because structured addresses allow a single routing table entry to represent the route to
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a group of devices, structured addressing (routing, in the narrow sense) outperforms unstructured

addressing (bridging) in large networks, and has become the dominant form of addressing on the

Internet, though bridging is still widely used within localized environments.

In Section 2 of this course you will cover these topics:
Work Design And Organizational Performance, Work Measurement

Operations Planning And Control

Quality Control

Financial Compensation

Topic : Work Design And Organizational Performance, Work Measurement

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Work Design

 Understand the Absenteeism

 Learn about the Organization Development

 Understand the Organizational Performance

Definition/Overview:

Change Agent: A change agent in the sense used here is not a technical expert skilled in such

functional areas as accounting, production, or finance.
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Management: Management in business and human organization activity is simply the act of

getting people together to accomplish desired goals.

Key Points:

1. Work Design

In organizational development (OD), work design is the application of Socio-Technical Systems

principles and techniques to the humanization of work. The aims of work design to improved job

satisfaction, to improved through-put, to improved quality and to reduced employee problems,

e.g., grievances, absenteeism. Under scientific management people would be directed by reason

and the problems of industrial unrest would be appropriately (i.e., scientifically) addressed. This

philosophy is oriented toward the maximum gains possible to employees. Managers would

guarantee that their subordinates would have access to the maximum of economic gains by

means of rationalized processes. Organizations were portrayed as rationalized sites, designed and

managed according to a rule of rationality imported from the world of technique.

2. Absenteeism

Absenteeism is a habitual pattern of absence from a duty or obligation. Frequent absence from

the workplace may be indicative of poor morale or of sick building syndrome. However, many

employers have implemented absence policies which make no distinction between absences for

genuine illness and absence for inappropriate reasons. One of these policies is the calculation of

the Bradford factor, which only takes the total number and frequency of absences into account,

not the kind of absence. As a result, many employees feel obliged to come to work while ill, and

transmit communicable diseases to their co-workers. This leads to even greater absenteeism and

reduced productivity among other workers who try to work while ill. Work forces often do

excuse absenteeism caused by medical reasons if the worker supplies a doctor's note or other
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form of documentation. Sometimes, people choose not to show up for work and do not call in

advance, which businesses may find to be unprofessional and inconsiderate. This is called a no

call, no show.

3. Organization Development

As defined by Richard Beckhard, "Organization development" (OD) is a planned, top-down,

organization-wide effort to increase the organization's effectiveness and health. OD is achieved

through interventions in the organization's "processes," using behavioural science knowledge.

According to Warren Bennis, OD is a complex strategy intended to change the beliefs, attitudes,

values, and structure of organizations so that they can better adapt to new technologies, markets,

and challenges. Warner Burke emphasizes that OD is not just "anything done to better an

organization"; it is a particular kind of change process designed to bring about a particular kind

of end result. OD involves organizational reflection, system improvement, planning, and self-

analysis. The term "Organization Development" is often used interchangeably with

Organizational effectiveness, especially when used as the name of a department or a part of the

Human Resources function within an organization. Organization Development is a growing field

that is responsive to many new approaches including Positive Adult Development. At the core of

OD is the concept of organization, defined as two or more people working together toward one

or more shared goals. Development in this context is the notion that an organization may become

more effective over time at achieving its goals.

OD is a long range effort to improve organization's problem solving and renewal processes,

particularly through more effective and collaborative management of organizational culture,

often with the assistance of a change agent or catalyst and the use of the theory and technology

of applied behavioral science. Organization development is a contractual relationship between a

change agent and a sponsoring organization entered into for the purpose of using applied

behavioral science in a systems context to improve organizational performance and the capacity

of the organization to improve itself. Organizational development is an ongoing, systematic
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process to implement effective change in an organization. Organizational development is known

as both a field of applied behavioral science focused on understanding and managing

organizational change and as a field of scientific study and inquiry. It is interdisciplinary in

nature and draws on sociology, psychology, and theories of motivation, learning, and

personality.

4. Organizational Performance

Organizational performance comprises the actual output or results of an organization as

measured against its intended outputs (or goals and objectives). Specialists in many fields are

concerned with organizational performance including strategic planners, operations, finance,

legal, and organizational development. In recent years, many organizations have attempted to

manage organizational performance using the balanced scorecard methodology where

performance is tracked and measured in multiple dimensions such as: financial performance (e.g.

shareholder return) customer service social responsibility (e.g. corporate citizenship, community

outreach) employee stewardship.

5. Work Measurement

Work Measurement is a term which covers several different ways of finding out how long a job

or part of a job should take to complete. It can be defined as the systematic determination,

through the use of various techniques, of the amount of effective physical and mental work in

terms of work units in a specified task. The work units usually are given in standard minutes or

standard hours.
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Topic : Operations Planning And Control

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Demand Forecasting

 Understand the Stocks Effects

 Learn about the Market Response Effects

 Understand the Operations Scheduling

Definition/Overview:

Inventory control: Inventory control can refer to several concepts. In economics, the inventory

control problem, which aims to reduce overhead cost without hurting sales. In the field of loss

prevention, systems designed to introduce technical barriers to shoplifting.

Inventory Planning: Inventory planning determines the material requirements to satisfy

operations planning needs.
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Key Points:

1. Demand Forecasting

Demand Forecasting is the activity of estimating the quantity of a product or service that

consumers will purchase. Demand forecasting involves techniques including both informal

methods, such as educated guesses, and quantitative methods, such as the use of historical sales

data or current data from test markets. Demand forecasting may be used in making pricing

decisions, in assessing future capacity requirements, or in making decisions on whether to enter a

new market.

2. Stock Effects

The effects that inventory levels have on sales. In the extreme case of stock-outs, demand

coming into your store is not converted to sales due to a lack of availability. Demand is also

untapped when sales for an item are decreased due to a poor display location, or because the

desired sizes are no longer available. For example, when a consumer electronics retailer does not

display a particular flat-screen TV, sales for that model are typically lower than the sales for

models on display. And in fashion retailing, once the stock level of a particular sweater falls to

the point where standard sizes are no longer available, sales of that item are diminished.

3. Market Response Effects

The effect of market events that are within and beyond a retailers control. Demand for an item

will likely rise if a competitor increases the price or if you promote the item in your weekly

circular. The resulting sales increase reflects a change in demand as a result of consumers

responding to stimuli that potentially drive additional sales. Regardless of the stimuli, these

forces need to be factored into planning and managed within the demand forecast.
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4. Sales and Operations Planning

Sales and Operations Planning (S&OP) is an integrated business management process through

which the executive/leadership team continually achieves focus, alignment and synchronization

among all the functions of the organization. The monthly S&OP plan includes an updated sales

plan, production plan, inventory plan, customer lead time (backlog) plan, new product

development plan, strategic initiative plan and resulting financial plan. Done well, the S&OP

process also enables effective supply chain management. A properly implemented S&OP process

routinely reviews customer demand and supply resources and re-plans quantitatively across an

agreed rolling horizon (typically 24-months). The re-planning process occurs at least monthly

and focuses on changes from the previously agreed sales and operations plan. While it helps the

management team to understand how the company achieved its current level of performance, its

primary focus is on future actions and anticipated results. Companies that have an integrated

business management process use the S&OP process to monitor the execution of the companys

strategies.

5. Operations Scheduling

Scheduling pertains to establishing both the timing and use of resources within an organization.

Under the operations function (both manufacturing and services), scheduling relates to use of

equipment and facilities, the scheduling of human activities, and receipt of materials. While

issues relating to facility location and plant and equipment acquisition are considered long term

and aggregate planning is considered intermediate term, operations scheduling is considered to

be a short-term issue. As such, in the decision-making hierarchy, scheduling is usually the final

step in the transformation process before the actual output (e.g., finished goods) is produced.

Consequently, scheduling decisions are made within the constraints established by these longer-

term decisions. Generally, scheduling objectives deals with tradeoffs among conflicting goals for

efficient utilization of labor and equipment, lead time, inventory levels, and processing times.

Byron Finch notes that effective scheduling has recently increased in importance. This increase

is due in part to the popularity of lean manufacturing and just-in-time. The resulting drop in
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inventory levels and subsequent increased replenishment frequency has greatly increased the

probability of the occurrence of stock-outs. In addition, the Internet has increased pressure to

schedule effectively. "Business to customer" (B2C) and "business to business" (B2B)

relationships have drastically reduced the time needed to compare prices, check product

availability, make the purchase, etc. Such instantaneous transactions have increased the

expectations of customers, thereby, making effective scheduling a key to customer satisfaction. It

is noteworthy that there are over 100 software scheduling packages that can perform schedule

evaluation, schedule generation, and automated scheduling. However, their results can often be

improved through a human scheduler's judgment and experience.

There are two general approaches to scheduling: forward scheduling and backward scheduling.

As long as the concepts are applied properly, the choice of methods is not significant. In fact, if

process lead times (move, queue and setup times) add to the job lead time and process time is

assumed to occur at the end of process time, then forward scheduling and backward scheduling

yield the same result. With forward scheduling, the scheduler selects a planned order release date

and schedules all activities from this point forward in time. With backward scheduling, the

scheduler begins with a planned receipt date or due date and moves backward in time, according

to the required processing times, until he or she reaches the point where the order will be

released. Of course there are other variables to consider other than due dates or shipping dates.

Other factors which directly impact the scheduling process include: the types of jobs to be

processed and the different resources that can process each, process routings, processing times,

setup times, changeover times, resource availability, number of shifts, downtime, and planned

maintenance.
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Topic : Quality Control

Topic Objective:

At the end of this topic student would be able to:

 Learn about the History of Quality Control

 Understand the Post-war

 Learn about the Quality Assurance

 Understand the Failure Testing

 Learn about the Statistical control

Definition/Overview:

Total Quality Control: Total Quality Control is the most necessary inspection control of all in

cases where, despite statistical quality control techniques or quality improvements implemented,

sales decrease.

Consumer: Consumer is a broad label that refers to any individuals or households that use goods

and services generated within the economy. The concept of a consumer is used in different

contexts, so that the usage and significance of the term may vary.
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Key Points:

1. History of Quality Control

In engineering and manufacturing, quality control and quality engineering are used in developing

systems to ensure products or services are designed and produced to meet or exceed customer

requirements. These systems are often developed in conjunction with other business and

engineering disciplines using a cross-functional approach. When the first specialized craftsmen

arose manufacturing tools for others, the principle of quality control was simple: "let the buyer

beware" (caveat emptor). Early civil engineering projects, however, needed to be built to

specifications. For instance, the four sides of the base of the Great Pyramid of Giza are

perpendicular to within 3.5 arcseconds. During the Middle Ages, guilds took the responsibility of

quality control upon themselves. Royal governments purchasing material were interested in

quality control as customers. For instance, King John of England appointed a certain William

Wrotham to supervise the construction and repair of ships. Some centuries later, but also in

England, Samuel Pepys, Secretary to the Admiralty, appointed multiple such overseers. The

Industrial Revolution led to a system in which large groups of people performing a similar type

of work were grouped together under the supervision of a foreman who also took on the

responsibility to control the quality of work manufactured. Quality assurance has developed a

good deal during the last 8090 years (in about 20 year intervals) from its inception to the current

state of the art.

2. Post-war

After World War II, the United States continued to apply the concepts of inspection and

sampling to remove defective product from production lines. However, there were many

individuals trying to lead U.S. industries towards a more collaborative approach to quality.

Excluding the U.S., many countries' manufacturing capabilities were destroyed during the war.

This placed American business in a position where advances in the collaborative approaches to

quality were essentially ignored. After World War II, the U.S. sent General Douglas MacArthur

to oversee the re-building of Japan. During this time, General MacArthur invited two key
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individuals in the development of modern quality concepts: W. Edwards Deming and Joseph

Juran. Both individuals promoted the collaborative concepts of quality to Japanese business and

technical groups, and these groups utilized these concepts in the redevelopment of the Japanese

economy.

3. Quality Assurance

Quality assurance, or QA for short, refers to planned and systematic production processes that

provide confidence in a product's suitability for its intended purpose. It is a set of activities

intended to ensure that products (goods and/or services) satisfy customer requirements in a

systematic, reliable fashion. QA cannot absolutely guarantee the production of quality products,

unfortunately, but makes this more likely. Two key principles characterise QA: "fit for purpose"

(the product should be suitable for the intended purpose) and "right first time" (mistakes should

be eliminated). QA includes regulation of the quality of raw materials, assemblies, products and

components; services related to production; and management, production and inspection

processes. It is important to realize also that quality is determined by the intended users, clients

or customers, not by society in general: it is not the same as 'expensive' or 'high quality'. Even

goods with low prices can be considered quality items if they meet a market need.

4. Failure Testing

A valuable process to perform on a whole consumer product is failure testing (also known as

stress testing), the operation of a product until it fails, often under stresses such as increasing

vibration, temperature and humidity. This exposes many unanticipated weaknesses in a product,

and the data is used to drive engineering and manufacturing process improvements. Often quite

simple changes can dramatically improve product service, such as changing to mold-resistant

paint or adding lock washer placement to the training for new assembly personnel. Failure

testing or destructive testing is a valuable tool of earthquake engineering.
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5. Statistical Control

Many organizations use statistical process control to bring the organization to Six Sigma levels

of quality, in other words, so that the likelihood of an unexpected failure is confined to six

standard deviations on the normal distribution. This probability is less than four one-millionths.

Items controlled often include clerical tasks such as order-entry as well as conventional

manufacturing tasks. Traditional statistical process controls in manufacturing operations usually

proceed by randomly sampling and testing a fraction of the output. Variances of critical

tolerances are continuously tracked, and manufacturing processes are corrected before bad parts

can be produced.

Topic : Financial Compensation

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Workers Compensation

 Understand the Non-financial Compensation

 Learn about the Workers Compensation

Definition/Overview:

Damages: In law, damages refer to the money paid or awarded to a claimant (England), pursuer

(Scotland) or plaintiff (US) following a successful claim in a civil action.
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Key Points:

1. Compensation

Compensation is probably the least understood process accompanying flow cytometric analyses.

Perhaps this is because it is often described with the linear algebra elements needed for its

computation, and many of us have forgotten what linear algebra is, much less how to do it.

However, proper compensation is absolutely crucial for some aspects of flow cytometry, one of

which is antigen density measurements. Unfortunately, because compensation is often

misunderstood, and because there is so much incorrect mythology about it floating around, many

laboratories do not set compensation properly.

2. Non-financial Compensation

Non-financial compensation increasingly receives attention in both planning practice and science

across the world. Non-financial compensation exists when a government compensates a person

or company with an interest in land for the loss of one or more of his property rights therein by

creating a new property right that he can either use or sell. It also exists when a government

provides an incentive for developers to realise certain planning goals either on their land or on

the land of others and the government does not directly subsidise that realisation but creates a

property right that they can use or sell when they have realised the goals.

3. Workers Compensation

Workers compensation (colloquially known as workers' comp in North America or compo in

Australia) is a form of insurance that provides compensation medical care for employees who are
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injured in the course of employment, in exchange for mandatory relinquishment of the

employee's right to sue his or her employer for the tort of negligence. The tradeoff between

assured, limited coverage and lack of recourse outside the worker compensation system is known

as "the compensation bargain." While plans differ between jurisdictions, provision can be made

for weekly payments in place of wages (functioning in this case as a form of disability

insurance), compensation for economic loss (past and future), reimbursement or payment of

medical and like expenses (functioning in this case as a form of health insurance), and benefits

payable to the dependents of workers killed during employment (functioning in this case as a

form of life insurance). General damages for pain and suffering, and punitive damages for

employer negligence, are generally not available in worker compensation plans. Employees'

compensation laws are usually a feature of highly developed industrial societies, implemented

after long and hard-fought struggles by trade unions. Supporters of such programs believe they

improve working conditions and provide an economic safety net for employees. Conversely,

these programs are often criticised for removing or restricting workers' common-law rights (such

as suit in tort for negligence) in order to reduce governments' or insurance companies' financial

liability. These laws were first enacted in Europe and Oceania, with the United States following

shortly thereafter.

In Section 3 of this course you will cover these topics:
Cad/Cam, Robotics, And Automation

Human Factors

Resource Management

Financial Management And Engineering Economy
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Topic : Cad/Cam, Robotics, And Automation

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Computer-aided Design

 Understand the Computer-aided Manufacturing

 Learn about the Robotics

 Understand the Power Source and Structure

 Learn about the Manipulation

 Understand the Automation

Definition/Overview:

Motors: The vast majority of robots use electric motors, including brushed and brushless DC

motors.

Elastic Nanotubes: These are a promising, early-stage experimental technology.
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Key Points:

1. Computer-aided Design

Computer-aided design (CAD) refers to the use of computer tools to assist engineers, architects

and other design professionals in their design activities. It is the main geometry authoring tool

within the Product Lifecycle Management (PLM) process and involves both software and

sometimes special-purpose hardware. Current packages range from 2D vector based drafting

systems to 3D parametric surface and solid design modellers. CAD is sometimes translated as

"computer-assisted drafting", "computer-aided drafting", or a similar phrase. Related acronyms

are CADD, which stands for "computer-aided design and drafting"; CAID, for Computer-aided

Industrial Design; and CAAD, for "computer-aided architectural design". All these terms are

essentially synonymous, but there are some subtle differences in meaning. Basically CAD is not

just a drafting tool, its a very accurate and robust design tool too. Due to the complexity of

computations in design methodology, the power of computers is leveraged to compute solutions

to complex problems like stress analysis, shear analysis, thermal analysis and fluid flow analysis.

The CAD offers very simple, easy to use, less time consuming and clean methods to study and

evaluate the design process and arrive at a close-to-perfect design.

2. Computer-aided Manufacturing

Computer-aided manufacturing (CAM) refers to the use of computer systems for the control of

robotics and tools during the product manufacture. Integrating CAM with CAD systems provides

quicker and more efficient manufacturing processes. This method is applied in different areas. In

CNC manufacturing the CAM system is used to simplify the machining and designing process.

In most cases the CAM system will work with a CAD design made in a 3D environment. The

CNC programmer will just specify the machining operations and the CAM system will create the

CNC program. This compatibility of CAD/CAM systems eliminates the need for redefining the

work piece configuration to the CAM system. In other words, CAM software usually comes with

a machine such as a lathe or chisel. The entire system tends to be extremely expensive. (A lathe

and computer system with software will cost in excess of $1 million). CAD/CAM systems offer
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the advantages of increased programming accuracy, geometric conformance to design

parameters, ability to make minor and often major changes to part configuration and

programming metrics within the same system. CAD/CAM systems utilize either "wireframe" or

"solids" for the part feature generation necessary for post-processing intermediate code files

derived from cutter toolpaths into usable "nc" code readable by numerical control machines.

CAD/CAM is used widely across the world at schools and companies, who design, innovate and

manufacture new products.

3. Origins of Robotics

Robotics is the science and technology of robots, and their design, manufacture, and application.

Robotics has connections to electronics, mechanics, and software. Stories of artificial helpers and

companions and attempts to create them have a long history, but fully autonomous machines

only appeared in the 20th century. The first digitally operated and programmable robot, the

Unimate, was installed in 1961 to lift hot pieces of metal from a die casting machine and stack

them. Today, commercial and industrial robots are in widespread use performing jobs more

cheaply or with greater accuracy and reliability than humans. They are also employed for jobs

which are too dirty, dangerous, or dull to be suitable for humans. Robots are widely used in

manufacturing, assembly and packing, transport, earth and space exploration, surgery, weaponry,

laboratory research, safety, and mass production of consumer and industrial goods. According to

the Oxford English Dictionary, the word robotics was first used in print by Isaac Asimov, in his

science fiction short story "Liar!", published in May 1941 in Astounding Science Fiction.

Asimov was unaware that he was coining the term; since the science and technology of electrical

devices is electronics, he assumed robotics already referred to the science and technology of

robots. The word robot was introduced to the public by Czech writer Karel Čapek in his play

R.U.R. (Rossum's Universal Robots), which premiered in 1921.
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4. Structure

The structure of a robot is usually mostly mechanical and can be called a kinematic chain (its

functionality being similar to the skeleton of the human body). The chain is formed of links (its

bones), actuators (its muscles), and joints which can allow one or more degrees of freedom. Most

contemporary robots use open serial chains in which each link connects the one before to the one

after it. These robots are called serial robots and often resemble the human arm. Some robots,

such as the Stewart platform, use a closed parallel kinematical chain. Other structures, such as

those that mimic the mechanical structure of humans, various animals, and insects, are

comparatively rare. However, the development and use of such structures in robots is an active

area of research (e.g. biomechanics). Robots used as manipulators have an end effector mounted

on the last link. This end effector can be anything from a welding device to a mechanical hand

used to manipulate the environment.

5. Power Source

At present; mostly (lead-acid) batteries are used, but potential powersources could be

compressed air canisters or flywheel energy storage.

6. Actuation

Actuators are the "muscles" of a robot, the parts which convert stored energy into movement. By

far the most popular actuators are electric motors, but there are many others, powered by

electricity, chemicals, and compressed air.
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7. Manipulation

Robots which must work in the real world require some way to manipulate objects; pick up,

modify, destroy, or otherwise have an effect. Thus the 'hands' of a robot are often referred to as

end effectors, while the arm is referred to as a manipulator. Most robot arms have replaceable

effectors, each allowing them to perform some small range of tasks. Some have a fixed

manipulator which cannot be replaced, while a few have one very general purpose manipulator,

for example a humanoid hand.

8. Environmental Interaction and Navigation

Robots also require navigation hardware and software in order to anticipate on their

environment. In particular unforeseen events (e.g. people and other obstacles that are not

stationary) can cause problems or collisions. Some highly advanced robots as ASIMO, EveR-1,

Mein robot have particular good robot navigation hardware and software. Also, self-controlled

car, Ernst Dickmanns' driverless car and the entries in the DARPA Grand Challenge are capable

of sensing the environment well and make navigation decisions based on this information. Most

of the robots include regular a GPS navigation device with waypoints, along with radar,

sometimes combined with other sensor data such as LIDAR, video cameras, and inertial

guidance systems for better navigation in between waypoints.

9. Automation

Automation, roboticization or industrial automation or numerical control is the use of control

systems such as computers to control industrial machinery and processes, reducing the need for

human intervention. In the scope of industrialization, automation is a step beyond mechanization.

Whereas mechanization provided human operators with machinery to assist them with the

physical requirements of work, automation greatly reduces the need for human sensory and

mental requirements as well. Processes and systems can also be automated. Automation plays an
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increasingly important role in the global economy and in daily experience. Engineers strive to

combine automated devices with mathematical and organizational tools to create complex

systems for a rapidly expanding range of applications and human activities. Many roles for

humans in industrial processes presently lie beyond the scope of automation. Human-level

pattern recognition, language recognition, and language production ability are well beyond the

capabilities of modern mechanical and computer systems. Tasks requiring subjective assessment

or synthesis of complex sensory data, such as scents and sounds, as well as high-level tasks such

as strategic planning, currently require human expertise. In many cases, the use of humans is

more cost-effective than mechanical approaches even where automation of industrial tasks is

possible. Specialised hardened computers, referred to as programmable logic controllers (PLCs),

are frequently used to synchronize the flow of inputs from (physical) sensors and events with the

flow of outputs to actuators and events. This leads to precisely controlled actions that permit a

tight control of almost any industrial process. Human-machine interfaces (HMI) or computer

human interfaces (CHI), formerly known as man-machine interfaces, are usually employed to

communicate with PLCs and other computers, such as entering and monitoring temperatures or

pressures for further automated control or emergency response. Service personnel who monitor

and control these interfaces are often referred to as stationary engineers.

Topic : Human Factors

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Human Factors

 Understand the Cycle of Human Factors

 Learn about the Human Factors Science

 Understand the Human-Machine Model
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Definition/Overview:

Human Factors Engineering: Human factors engineering focuses on how people interact with

tasks, machines (or computers), and the environment with the consideration that humans have

limitations and capabilities. Human factors engineers evaluate "Human to Human," "Human to

Group," "Human to Organizational," and "Human to Machine (Computers)" interactions to better

understand these interactions and to develop a framework for evaluation.

Human-Computer Interaction: 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. This is a well known subject of Human Factors

within the Engineering field. There are many different ways to determine human computer

interaction by usability testing.

Key Points:

1. Human Factors

Human factors are a term that covers the science of understanding the properties of human

capability (Human Factors Science). The application of this understanding to the design and

development of systems and services (Human Factors Engineering). The art of ensuring

successful application of Human Factors Engineering to a programme (sometimes referred to as

Human Factors Integration). The term "human factors science/research/technologies" is to a

large extent synonymous with the term "ergonomics", having separate origins on either side of

the Atlantic Ocean but covering the same technical areas. In general, a human factor is a physical

or cognitive property of an individual or social behavior which is specific to humans and
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influences functioning of technological systems as well as human-environment equilibriums. The

recognition and study of human factors is important for safety because they can be the cause of

serious human errors on the levels of physical behavior and socio-cognitive decision-making

(A.M.Gadomski). In social interactions, the use of the term human factor stresses the social

properties unique to or characteristic of humans. Human factors involves the study of all aspects

of the way humans relate to the world around them, with the aim of improving operational

performance, safety, through life costs and/or adoption through improvement in the experience

of the end user.

The terms human factors and ergonomics have only been widely used in recent times; the field's

origin is in the design and use of aircraft during World War II to improve aviation safety. It was

in reference to the psychologists and physiologists working at that time and the work that they

were doing that the terms "applied psychology" and ergonomics were first coined. Work by Elias

Porter, Ph.D. and others within the RAND Corporation after WWII extended these concepts. "As

the thinking progressed, a new concept developed that it was possible to view an organization

such as an air-defense, man-machine system as a single organism and that it was possible to

study the behavior of such an organism. It was the climate for a breakthrough." Specialisations

within this field include cognitive ergonomics, usability, human computer/human machine

interaction, and user experience engineering. New terms are being generated all the time. For

instance, user trial engineer may refer to a human factors professional who specialises in user

trials. Although the names change, human factors professionals share an underlying vision that

through application of an understanding of human factors the design of equipment, systems and

working methods will be improved, directly affecting peoples lives for the better. Human factors

practitioners come from a variety of backgrounds, though predominantly they are psychologists

(engineering, cognitive, perceptual, and experimental) and physiologists. Designers (industrial,

interaction, and graphic), anthropologists, technical communication scholars and computer

scientists also contribute. Though some practitioners enter the field of human factors from other

disciplines, both M.S. and Ph.D. degrees in Human Factors Engineering are available from

several universities worldwide.
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2. Cycle of Human Factors

Human Factors involves the study of factors and development of tools that facilitate the

achievement of these goals. In the most general sense, the three goals of human factors are

accomplished through several procedures in human factors cycle, which depicts the human

operator (brain and body) and the system with which he or she is interacting. At first point it is

necessary to diagnose or identify the problems and deficiencies in the human-system interaction

of an existing system. After defining the problems there are five different approaches that can be

approached to in order to implement the solution. There are Equipment Design, Task Design,

and Environmental Design.

Equipment Design: changes the nature of the physical equipment with which human work. Task

Design: focuses more on changing what operators do than on changing the devices they use. This

may involve assigning part or all of tasks to other workers or to automated components.

Environmental Design: implements changes, such as improved lighting, temperature control and

reduced noise in the physical environment where the task is carried out. Training the individuals:

better preparing the worker for the conditions that he or she will encounter in the job

environment by teaching and practicing the necessary physical or mental skills. Selection of

individuals: is a technique that recognizes the individual differences across human in almost

every physical and mental dimension that is relevant for good system performance. Such a

performance can be optimized by selecting operators who possess the best profile of

characteristics for the job.

3. Human Factors Science

Human factors are sets of human-specific physical, cognitive, or social properties which either

may interact in a critical or dangerous manner with technological systems, human natural

environment, or human organizations, or they can be taken under consideration in the design of

ergonomic human-user oriented equipments. The choice/identification of human factors usually
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depends on their possible negative or positive impact on the functioning of human-organization

and human-machine system.

4. Human-Machine Model

The simple human-machine model is of a person interacting with a machine in some kind of

environment. The person and machine are both modeled as information-processing devices, each

with inputs, central processing, and outputs. The inputs of a person are the senses (e.g., eyes,

ears) and the outputs are effectors (e.g., hands, voice). The inputs of a machine are input control

devices (e.g., keyboard, mouse) and the outputs are output display devices (e.g., screen, auditory

alerts). The environment can be characterized physically (e.g., vibration, noise, zero-gravity),

cognitively (e.g., time pressure, uncertainty, risk), and/or organizationally (e.g., organizational

structure, job design). This provides a convenient way for organizing some of the major concerns

of human engineering: the selection and design of machine displays and controls; the layout and

design of workplaces; design for maintainability; and the design of the work environment.

Example: Driving an automobile is a familiar example of a simple man-machine system. In

driving, the operator receives inputs from outside the vehicle (sounds and visual cues from

traffic, obstructions, and signals) and from displays inside the vehicle (such as the speedometer,

fuel indicator, and temperature gauge). The driver continually evaluates this information, decides

on courses of action, and translates those decisions into actions upon the vehicle's controls

principally the accelerator, steering wheel, and brake. Finally, the driver is influenced by such

environmental factors as noise, fumes, and temperature. No matter how important it may be to

match an individual operator to a machine, some of the most challenging and complex human

problems arise in the design of large man-machine systems and in the integration of human

operators into these systems. Examples of such large systems are a modern jet airliner, an

automated post office, an industrial plant, a nuclear submarine, and a space vehicle launch and

recovery system. In the design of such systems, human-factors engineers study, in addition to all

the considerations previously mentioned, three factors: personnel, training, and operating

procedures. Personnel are trained; that is, they are given appropriate information and skills

required to operate and maintain the system. System design includes the development of training
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techniques and programs and often extends to the design of training devices and training aids.

Instructions, operating procedures, and rules set forth the duties of each operator in a system and

specify how the system is to function. Tailoring operating rules to the requirements of the system

and the people in it contributes greatly to safe, orderly, and efficient operations.

Topic : Resource Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Resource Management

 Understand the Human Resource Management

 Learn about the Project Management

 Understand the Techniques

Definition/Overview:

Project: A temporary endeavor with a finite completion date undertaken to create a unique

product or service. Projects bring form or function to ideas or needs.

Project Manager: A project manager is often a client representative and has to determine and

implement the exact needs of the client, based on knowledge of the firm they are representing.

The ability to adapt to the various internal procedures of the contracting party, and to form close

links with the nominated representatives, is essential in ensuring that the key issues of cost, time,

quality, and above all, client satisfaction, can be realized.
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Key Points:

1. Resource Management

In organizational studies, resource management is the efficient and effective deployment for an

organization's resources when they are needed. Such resources may include financial resources,

inventory, human skills, production resources, or information technology (IT). In the realm of

project management, processes, techniques and philosophies as to the best approach for

allocating resources have been developed. These include discussions on functional vs. cross-

functional resource allocation as well as processes espoused by organizations like PMI through

their PMBOK methodology to project management. Resource management is a key element to

activity resource estimating and project human resource management. Both are essential

components of a comprehensive project management plan to execute and monitor a project

successfully. As is the case with the larger discipline of project management, there are resource

management software tools available that automate and assist the process of resource allocation

to projects and portfolio resource visibility including supply and demand of resources.

2. HR (Human Resource) Management

This is the science of allocating human resources among various projects or business units,

maximizing the utilization of available personnel resources to achieve business goals; and

performing the activities that are necessary in the maintenance of that workforce through

identification of staffing requirements, planning and oversight of payroll and benefits, education

and professional development, and administering their work-life needs. The efficient and

effective deployment of an organization's personnel resources where and when they are needed,

and in possession of the tools, training and skills required by the work.
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3. Project Management

Project Management is the discipline of planning, organizing, and managing resources to bring

about the successful completion of specific project goals and objectives. A project is a finite

endeavor having specific start and completion dates undertaken to create a unique product or

service which brings about beneficial change or added value. This finite characteristic of projects

stands in sharp contrast to processes, or operations, which are permanent or semi-permanent

functional work to repetitively produce the same product or service. In practice, the management

of these two systems is often found to be quite different, and as such requires the development of

distinct technical skills and the adoption of separate management philosophy. The primary

challenge of project management is to achieve all of the project goals and objectives while

adhering to classic project constraints usually scope, quality, time and budget. The secondary and

more ambitious challenge is to optimize the allocation and integration of inputs necessary to

meet pre-defined objectives. A project is a carefully defined set of activities that use resources

(money, people, materials, energy, space, provisions, communication, motivation, etc.) to

achieve the project goals and objectives.

4. Techniques

One resource management technique is resource leveling. It aims at smoothing the stock of

resources on hand, reducing both excess inventories and shortages. The required data are: the

demands for various resources, forecast by time period into the future as far as is reasonable, as

well as the resources' configurations required in those demands, and the supply of the resources,

again forecast by time period into the future as far as is reasonable. The goal is to achieve 100%

utilization but that is very unlikely, when weighted by important metrics and subject to

constraints, for example: meeting a minimum service level, but otherwise minimizing cost. The

principle is to invest in resources as stored capabilities, then unleash the capabilities as

demanded. A dimension of resource development is included in resource management by which

investment in resources can be retained by a smaller additional investment to develop a new

capability that is demanded, at a lower investment than disposing of the current resource and
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replacing it with another that has the demanded capability. In conservation, resource

management is a set of practices pertaining to maintaining natural systems integrity. Examples of

this form of management are air resource management, soil conservation, forestry, wildlife

management and water resource management. The broad term for this type of resource

management is natural resource management (NRM).

Topic : Financial Management And Engineering Economy

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Corporate Finance

 Understand the Capital Investment Decisions

 Learn about the Project Valuation

 Learn about the Managerial Finance

 Understand the Engineering Economics

Definition/Overview:

Financial management: Financial management may refer to Managerial finance and Corporate

finance.

Cash Management: Identify the cash balance which allows for the business to meet day to day

expenses, but reduces cash holding costs.
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Risk Management: Risk management is the process of measuring risk and then developing and

implementing strategies to manage that risk.

Key Points:

1. Corporate Finance

Corporate finance is an area of finance dealing with the financial decisions corporations make

and the tools and analysis used to make these decisions. The primary goal of corporate finance is

to maximize corporate value while managing the firm's financial risks. Although it is in principle

different from managerial finance which studies the financial decisions of all firms, rather than

corporations alone, the main concepts in the study of corporate finance are applicable to the

financial problems of all kinds of firms. The discipline can be divided into long-term and short-

term decisions and techniques. Capital investment decisions are long-term choices about which

projects receive investment, whether to finance that investment with equity or debt, and when or

whether to pay dividends to shareholders. On the other hand, the short term decisions can be

grouped under the heading "Working capital management". This subject deals with the short-

term balance of current assets and current liabilities; the focus here is on managing cash,

inventories, and short-term borrowing and lending (such as the terms on credit extended to

customers). The terms Corporate finance and Corporate financier are also associated with

investment banking. The typical role of an investment banker is to evaluate company's financial

needs and raise the appropriate type of capital that best fits those needs.
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2. Capital Investment Decisions

Capital investment decisions are long-term corporate finance decisions relating to fixed assets

and capital structure. Decisions are based on several inter-related criteria. Corporate management

seeks to maximize the value of the firm by investing in projects which yield a positive net

present value when valued using an appropriate discount rate. These projects must also be

financed appropriately. If no such opportunities exist, maximizing shareholder value dictates that

management returns excess cash to shareholders. Capital investment decisions thus comprise an

investment decision, a financing decision, and a dividend decision.

3. Project Valuation

In general, each project's value will be estimated using a discounted cash flow (DCF) valuation,

and the opportunity with the highest value, as measured by the resultant net present value (NPV)

will be selected. This requires estimating the size and timing of all of the incremental cash flows

resulting from the project. These future cash flows are then discounted to determine their present

value (see Time value of money). These present values are then summed, and this sum net of the

initial investment outlay is the NPV. The NPV is greatly influenced by the discount rate. Thus

selecting the proper discount rate the project "hurdle rate" is critical to making the right decision.

The hurdle rate is the minimum acceptable return on an investment i.e. the project appropriate

discount rate. The hurdle rate should reflect the riskiness of the investment, typically measured

by volatility of cash flows, and must take into account the financing mix. Managers use models

such as the CAPM or the APT to estimate a discount rate appropriate for a particular project, and

use the weighted average cost of capital (WACC) to reflect the financing mix selected. (A

common error in choosing a discount rate for a project is to apply a WACC that applies to the

entire firm. Such an approach may not be appropriate where the risk of a particular project

differs markedly from that of the firm's existing portfolio of assets.) In conjunction with NPV,

there are several other measures used as (secondary) selection criteria in corporate finance. These

are visible from the DCF and include discounted payback period, IRR, Modified IRR, equivalent

annuity, capital efficiency, and ROI.
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4. Managerial Finance

Managerial finance is the branch of finance that concerns itself with the managerial significance

of finance techniques. It is focused on assessment rather than technique. The difference between

a managerial and a technical approach can be seen in the questions one might ask of annual

reports. One concerned with technique would be primarily interested in measurement. They

would ask: are moneys being assigned to the right categories? Were generally accepted

accounting principles GAAP followed? One concerned with management though would want to

know what the figures mean. They might compare the returns to other businesses in their

industry and ask: are we performing better or worse than our peers? If so, what is the source of

the problem? Do we have the same profit margins? If not why? Do we have the same expenses?

Are we paying more for something than our peers? They may look at changes in asset balances

looking for red flags that indicate problems with bill collection or bad debt. They will analyze

working capital to anticipate future cash flow problems. Managerial finance is an

interdisciplinary approach that borrows from both managerial accounting and corporate finance.

5. Engineering Economics

Engineering economics, previously known as engineering economy, is a subset of economics for

application to engineering projects. Engineers seek solutions to problems, and the economic

viability of each potential solution is normally considered along with the technical aspects. In the

U.S. undergraduate engineering curricula, engineering economics is often a required course. It is

a topic on the Fundamentals of Engineering examination, and questions might also be asked on

the Principles and Practice of Engineering examination; both are part of the Professional

Engineering registration process. Considering the time value of money is central to most

engineering economic analyses. Cash flows are discounted using an interest rate, i, except in the

most basic economic studies. For each problem, there are usually many possible alternatives.

One option that must be considered in each analysis, and is often the choice, is the do nothing

alternative. The opportunity cost of making one choice over another must also be considered.
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There are also noneconomic factors to be considered, like color, style, public image, etc., and are

called attributes. Costs as well as revenues are considered, for each alternative, for an analysis

period that is either a fixed number of years or the estimated life of the project. The salvage

value is often forgotten, but is important, and is either the net cost or revenue for

decommissioning the project. Some other topics that may be addressed in engineering economics

are inflation, uncertainty, replacements, depreciation, resource depletion, taxes, tax credits,

accounting, cost estimations, or capital financing. All these topics are primary skills and

knowledge areas in the field of cost engineering. Since engineering is an important part of the

manufacturing sector of the economy, engineering industrial economics is an important part of

industrial or business economics.

In Section 4 of this course you will cover these topics:
Deterministic Operations Research

Probabilistic Models

Simulation

Project Management

Topic : Deterministic Operations Research

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Operations Research

 Understand the Management Information System
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Definition/Overview:

Deterministic System: In mathematics, a deterministic system is a system in which no

randomness is involved in the development of future states of the system. Deterministic models

thus produce the same output for a given starting condition.

Research: Research is defined as human activity based on intellectual application in the

investigation of matter. The primary purpose for applied research is discovering, interpreting,

and the development of methods and systems for the advancement of human knowledge on a

wide variety of scientific matters of our world and the universe. Research can use the scientific

method, but need not do so.

Scientific Research: Scientific research relies on the application of the scientific method, a

harnessing of curiosity. This research provides scientific information and theories for the

explanation of the nature and the properties of the world around us. It makes practical

applications possible. Scientific research is funded by public authorities, by charitable

organisations and by private groups, including many companies. Scientific research can be

subdivided into different classifications according to their academic and application disciplines.

Key Points:

1. Operations Research

Operations Research (OR) in the USA, South Africa and Australia, and Operational Research in

Europe and Canada, is an interdisciplinary branch of applied mathematics and formal science

that uses methods such as mathematical modeling, statistics, and algorithms to arrive at optimal
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or near optimal solutions to complex problems. It is typically concerned with optimizing the

maxima (profit, assembly line performance, crop yield, bandwidth, etc) or minima (loss, risk,

etc.) of some objective function. Operations research helps management achieve its goals using

scientific methods. The terms operations research and management science are often used

synonymously. When a distinction is drawn, management science generally implies a closer

relationship to the problems of business management. The field of operations research is closely

related to Industrial engineering. Industrial engineers typically consider Operations Research

(OR) techniques to be a major part of their toolset. Some of the primary tools used by operations

researchers are statistics, optimization, probability theory, queuing theory, game theory, graph

theory, decision analysis, and simulation. Because of the computational nature of these fields,

OR also has ties to computer science, and operations researchers use custom-written and off-the-

shelf software.

Operations research is distinguished by its frequent use to examine an entire management

information system, rather than concentrating only on specific elements (though this is often

done as well). An operations researcher faced with a new problem is expected to determine

which techniques are most appropriate given the nature of the system, the goals for

improvement, and constraints on time and computing power. For this and other reasons, the

human element of OR is vital. Like any other tools, OR techniques cannot solve problems by

themselves.

2. Management Information System

A management information system (MIS) is a subset of the overall internal controls of a business

covering the application of people, documents, technologies, and procedures by management

accountants to solving business problems such as costing a product, service or a business-wide

strategy. Management information systems are distinct from regular information systems in that

they are used to analyze other information systems applied in operational activities in the

organization. Academically, the term is commonly used to refer to the group of information
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management methods tied to the automation or support of human decision making, e.g. Decision

Support Systems, Expert systems, and Executive information systems. At the start, in businesses

and other organizations, internal reporting was made manually and only periodically, as a by-

product of the accounting system and with some additional statistics, and gave limited and

delayed information on management performances. In their infancy, business computers were

used for the practical business of computing the payroll and keeping track of accounts payable

and accounts receivable. As applications were developed that provided managers with

information about sales, inventories, and other data that would help in managing the enterprise,

the term "MIS" arose to describe these kinds of applications. Today, the term is used broadly in a

number of contexts and includes (but is not limited to): decision support systems, resource and

people management applications, project management and database retrieval application.

Topic : Probabilistic Models

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Bayesian network

 Understand the Causal Bayesian networks

 Learn about the Influence Diagram

Definition/Overview:

Decision Making: Decision making can be regarded as an outcome of mental processes

(cognitive process) leading to the selection of a course of action among several alternatives.

Every decision making process produces a final choice.
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Graphical Model: In probability theory, statistics, and machine learning, a graphical model

(GM) is a graph that represents independences among random variables.

Key Points:

1. Bayesian Network

A Bayesian network (or a belief network) is a probabilistic graphical model that represents a set

of variables and their probabilistic independencies. For example, a Bayesian network could

represent the probabilistic relationships between diseases and symptoms. Given symptoms, the

network can be used to compute the probabilities of the presence of various diseases. Formally,

Bayesian networks are directed acyclic graphs whose nodes represent variables, and whose

missing edges encode conditional independencies between the variables. Nodes can represent

any kind of variable, be it a measured parameter, a latent variable or a hypothesis. They are not

restricted to representing random variables, which represents another "Bayesian" aspect of a

Bayesian network. Efficient algorithms exist that perform inference and learning in Bayesian

networks. Bayesian networks that model sequences of variables (e.g. speech signals or protein

sequences) are called dynamic Bayesian networks. Generalizations of Bayesian networks that

can represent and solve decision problems under uncertainty are called influence diagrams.

2. Causal Bayesian networks

A Bayesian network is a carrier of the conditional independencies of a set of variables, not of

their causal connections. However, causal relations can be modelled by the closely related causal

Bayesian network. The additional semantics of the causal Bayesian networks specify that if a

node X is actively caused to be in a given state x (an operation written as do(x)), then the
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probability density function changes to the one of the network obtained by cutting the links from

X's parents to X, and setting X to the caused value x. Using these semantics, one can predict the

impact of external interventions from data obtained prior to intervention.

3. Inference

Because a Bayesian network is a complete model for the variables and their relationships, it can

be used to answer probabilistic queries about them. For example, the network can be used to find

out updated knowledge of the state of a subset of variables when other variables (the evidence

variables) are observed. This process of computing the posterior distribution of variables given

evidence is called probabilistic inference. The posterior gives a universal sufficient statistic for

detection applications, when one wants to choose values for the variable subset which minimize

some expected loss function, for instance the probability of decision error. A Bayesian network

can thus be considered a mechanism for automatically applying Bayes' theorem to complex

problems. The most common exact inference methods are: variable elimination, which

eliminates (by integration or summation) the non-observed non-query variables one by one by

distributing the sum over the product; clique tree propagation, which caches the computation so

that many variables can be queried at one time and new evidence can be propagated quickly; and

recursive conditioning, which allows for a space-time tradeoff and matches the efficiency of

variable elimination when enough space is used. All of these methods have complexity that is

exponential in the network's treewidth. The most common approximate inference algorithms are

stochastic MCMC simulation, mini-bucket elimination which generalizes loopy belief

propagation, and variational methods.

4. Parameter learning

In order to fully specify the Bayesian network and thus fully represent the joint probability

distribution, it is necessary to specify for each node X the probability distribution for X

conditional upon X's parents. The distribution of X conditional upon its parents may have any
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form. It is common to work with discrete or Gaussian distributions since that simplifies

calculations. Sometimes only constraints on a distribution are known; one can then use the

principle of maximum entropy to determine a single distribution, the one with the greatest

entropy given the constraints. (Analogously, in the specific context of a dynamic Bayesian

network, one commonly specifies the conditional distribution for the hidden state's temporal

evolution to maximize the entropy rate of the implied stochastic process.) Often these conditional

distributions include parameters which are unknown and must be estimated from data,

sometimes using the maximum likelihood approach. Direct maximization of the likelihood (or of

the posterior probability) is often complex when there are unobserved variables. A classical

approach to this problem is the expectation-maximization algorithm which alternates computing

expected values of the unobserved variables conditional on observed data, with maximizing the

complete likelihood (or posterior) assuming that previously computed expected values are

correct. Under mild regularity conditions this process converges on maximum likelihood (or

maximum posterior) values for parameters. A more fully Bayesian approach to parameters is to

treat parameters as additional unobserved variables and to compute a full posterior distribution

over all nodes conditional upon observed data, then to integrate out the parameters. This

approach can be expensive and lead to large dimension models, so in practice classical

parameter-setting approaches are more common.

5. Influence Diagram

An influence diagram (ID) (also called a decision network) is a compact graphical and

mathematical representation of a decision situation. It is a generalization of a Bayesian network,

in which not only probabilistic inference problems but also decision making problems (following

maximum expected utility criterion) can be modeled and solved. ID was first developed in mid-

1970s within the decision analysis community with an intuitive semantic that is easy to

understand. It is now adopted widely and becoming an alternative to decision tree which

typically suffers from exponential growth in number of branches with each variable modeled. ID

is directly applicable in team decision analysis, since it allows incomplete sharing of information
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among team members to be modeled and solved explicitly. Extension of ID also find its use in

game theory as an alternative representation of game tree.

Topic : Simulation

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Simulation

 Understand the Classification and Terminology

 Learn about the Computer Science

 Simulation in Education and Training

Definition/Overview:

Simulation: Simulation is an important feature in engineering systems or any system that

involves many processes.

Robotics Simulator: A robotics simulator is used to create embedded applications for a specific

(or not) robot without being dependent on the 'real' robot.
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Key Points:

1. Simulation

Simulation is the imitation of some real thing, state of affairs, or process. The act of simulating

something generally entails representing certain key characteristics or behaviors of a selected

physical or abstract system. Simulation is used in many contexts, including the modeling of

natural systems or human systems in order to gain insight into their functioning. Other contexts

include simulation of technology for performance optimization, safety engineering, testing,

training and education. Simulation can be used to show the eventual real effects of alternative

conditions and courses of action. Key issues in simulation include acquisition of valid source

information about the referent, selection of key characteristics and behaviours, the use of

simplifying approximations and assumptions within the simulation, and fidelity and validity of

the simulation outcomes.

2. Classification and Terminology

Historically, simulations used in different fields developed largely independently, but 20th

century studies of Systems theory and Cybernetics combined with spreading use of computers

across all those fields have led to some unification and a more systematic view of the concept.

Physical simulation refers to simulation in which physical objects are substituted for the real

thing (some circles use the term for computer simulations modelling selected laws of physics,

but this article doesn't). These physical objects are often chosen because they are smaller or

cheaper than the actual object or system. Interactive simulation is a special kind of physical

simulation, often referred to as a human in the loop simulation, in which physical simulations

include human operators, such as in a flight simulator or a driving simulator. Human in the loop

simulations can include a computer simulation as a so-called synthetic environment.
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3. Computer Simulation

A computer simulation (or "sim") is an attempt to model a real-life or hypothetical situation on a

computer so that it can be studied to see how the system works. By changing variables,

predictions may be made about the behaviour of the system. Computer simulation has become a

useful part of modeling many natural systems in physics, chemistry and biology, and human

systems in economics and social science (the computational sociology) as well as in engineering

to gain insight into the operation of those systems. A good example of the usefulness of using

computers to simulate can be found in the field of network traffic simulation. In such

simulations, the model behaviour will change each simulation according to the set of initial

parameters assumed for the environment. Traditionally, the formal modeling of systems has been

via a mathematical model, which attempts to find analytical solutions enabling the prediction of

the behaviour of the system from a set of parameters and initial conditions. Computer simulation

is often used as an adjunct to, or substitution for, modeling systems for which simple closed form

analytic solutions are not possible. There are many different types of computer simulation, the

common feature they all share is the attempt to generate a sample of representative scenarios for

a model in which a complete enumeration of all possible states would be prohibitive or

impossible. Several software packages exist for running computer-based simulation modeling

(e.g. Monte Carlo simulation and stochastic modeling) that makes the modeling almost

effortless. Modern usage of the term "computer simulation" may encompass virtually any

computer-based representation.

4. Computer Science

In Computer science, simulation has some specialized meanings: Alan Turing used the term

"simulation" to refer to what happens when a universal machine executes a state transition table

(in modern terminology, a computer runs a program) that describes the state transitions, inputs

and outputs of a subject discrete-state machine. The computer simulates the subject machine.

Accordingly, in theoretical computer science the term simulation is a relation between state

transition systems, useful in the study of operational semantics. Less theoretically, an interesting
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application of computer simulation is to simulate computers using computers. In computer

architecture, a type of simulator, typically called an emulator, is often used to execute a program

that has to run on some inconvenient type of computer, or in a tightly controlled testing

environment. For example, simulators have been used to debug a microprogram or sometimes

commercial application programs, before the program is downloaded to the target machine.

Since the operation of the computer is simulated, all of the information about the computer's

operation is directly available to the programmer, and the speed and execution of the simulation

can be varied at will. Simulators may also be used to interpret fault trees, or test VLSI logic

designs before they are constructed. Symbolic simulation uses variables to stand for unknown

values. In the field of optimization, simulations of physical processes are often used in

conjunction with evolutionary computation to optimize control strategies.

5. Simulation in Education and Training

Simulation is often used in the training of civilian and military personnel. This usually occurs

when it is prohibitively expensive or simply too dangerous to allow trainees to use the real

equipment in the real world. In such situations they will spend time learning valuable lessons in a

"safe" virtual environment. Often the convenience is to permit mistakes during training for a

safety-critical system. For example, in simSchool teachers practice classroom management and

teaching techniques on simulated students, which avoids "learning on the job" that can damage

real students. There is a distinction, though, between simulations used for training and

Instructional simulation.

In standardized tests, "live" simulations are sometimes called "high-fidelity", producing "samples

of likely performance", as opposed to "low-fidelity", "pencil-and-paper" simulations producing

only "signs of possible performance", but the distinction between high, moderate and low fidelity

remains relative, depending on the context of a particular comparison. Simulations in education

are somewhat like training simulations. They focus on specific tasks. The term 'microworld' is

used to refer to educational simulations which model some abstract concept rather than
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simulating a realistic object or environment, or in some cases model a real world environment in

a simplistic way so as to help a learner develop an understanding of the key concepts. Normally,

a user can create some sort of constructions within the microworld which will behave in a way

consistent with the concepts being modeled. Seymour Papert was one of the first to advocate the

value of microworlds, and the Logo programming environment developed by Papert is one of the

most famous microworlds. As another example, the Global Challenge Award online STEM

learning web site uses microworld simulations to teach science concepts related to global

warming and the future of energy.

Topic : Project Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Project Management

 Understand the History and Approaches

 Learn about the Critical Chain Project Management

Definition/Overview:

PRINCE2: PRINCE2 is a structured approach to project management, released in 1996 as a

generic project management method. It provides a method for managing projects within a clearly

defined framework. PRINCE2 describes procedures to coordinate people and activities in a

project, how to design and supervise the project, and what to do if the project has to be adjusted

if it doesnt develop as planned.
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The Rational Unified Process: The Rational Unified Process (RUP) is an iterative software

development process framework created by the Rational Software Corporation, a division of

IBM since 2003.

Key Points:

1. Project Management

Project management is the discipline of planning, organizing and managing resources to bring

about the successful completion of specific project goals and objectives. A project is a finite

endeavor (having specific start and completion dates) undertaken to create a unique product or

service which brings about beneficial change or added value. This finite characteristic of projects

stands in sharp contrast to processes, or operations, which are permanent or semi-permanent

functional work to repetitively produce the same product or service. In practice, the management

of these two systems is often found to be quite different, and as such requires the development of

distinct technical skills and the adoption of separate management. The primary challenge of

project management is to achieve all of the project goals and objectives while honoring the

project constraints. Typical constraints are scope, time and budget. The secondary and more

ambitious challenge is to optimize the allocation and integration of inputs necessary to meet pre-

defined objectives.
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2. History

As a discipline, Project Management developed from different fields of application including

construction, engineering and defense. In the United States, the two forefathers of project

management are Henry Gantt, called the father of planning and control techniques, who is

famously known for his use of the Gantt chart as a project management tool, and Henry Fayol for

his creation of the 6 management functions, which form the basis for the body of knowledge

associated with project and program management. Both Gantt and Fayol were known as being

associates of Frederick Winslow Taylor's theories of scientific management, and for his study of

the work and management of Navy ship building. His work is the forerunner to many modern

project management tools including the work breakdown structure (WBS) and resource

allocations. The 1950s marked the beginning of the modern Project Management era. Again, in

the United States, prior to the 1950s, projects were managed on an ad hoc basis using mostly

Gantt Charts, and informal techniques and tools. At that time, two mathematical project

scheduling models were developed: (1) the "Program Evaluation and Review Technique" or

PERT, developed by Booz-Allen & Hamilton as part of the United States Navy's (in conjunction

with the Lockheed Corporation) Polaris missile submarine program; and (2) the "Critical Path

Method" (CPM) developed in a joint venture by both DuPont Corporation and Remington Rand

Corporation for managing plant maintenance projects. These mathematical techniques quickly

spread into many private enterprises. At the same time, technology for project cost estimating,

cost management, and engineering economics was evolving, with pioneering work by Hans Lang

and others. In 1956, the American Association of Cost Engineers (now AACE International; the

Association for the Advancement of Cost Engineering) was formed by early practitioners of

project management and the associated specialties of planning and scheduling, cost estimating,

and cost/schedule control (project control). AACE has continued its pioneering work and in 2006

released the first ever integrated process for portfolio, program and project management (Total

Cost Management Framework).

In 1969, the Project Management Institute (PMI) was formed to serve the interests of the project

management industry. The premise of PMI is that the tools and techniques of project
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management are common even among the widespread application of projects from the software

industry to the construction industry. In 1981, the PMI Board of Directors authorized the

development of what has become A Guide to the Project Management Body of Knowledge

(PMBOK Guide), containing the standards and guidelines of practice that are widely used

throughout the profession. The International Project Management Association (IPMA), founded

in Europe in 1967, has undergone a similar development and instituted the IPMA Competence

Baseline (ICB). The focus of the ICB also begins with knowledge as a foundation, and adds

considerations about relevant experience, interpersonal skills, and competence. Both

organizations are now participating in the development of an ISO project management standard.

3. Approaches

There are several approaches that can be taken to managing project activities including agile,

interactive, incremental, and phased approaches. Regardless of the approach employed, careful

consideration needs to be given to clarify surrounding project objectives, goals, and importantly,

the roles and responsibilities of all participants and stakeholders.

4. The Traditional Approach

A traditional phased approach identifies a sequence of steps to be completed. In the "traditional

approach", we can distinguish 5 components of a project (4 stages plus control) in the

development of a project:

 Project initiation stage;

 Project planning or design stage;

 Project execution or production stage;

 Project monitoring and controlling systems;

 Project completion stage.
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Not all the projects will visit every stage as projects can be terminated before they reach

completion. Some projects probably don't have the planning and/or the monitoring. Some

projects will go through steps 2, 3 and 4 multiple times.

Many industries utilize variations on these stages. For example, in bricks and mortar

architectural design, projects typically progress through stages like Pre-Planning, Conceptual

Design, Schematic Design, Design Development, Construction Drawings (or Contract

Documents), and Construction Administration. In software development, this approach is often

known as "waterfall development", i.e., one series of tasks after another in linear sequence. In

software development many organizations have adapted the Rational Unified Process (RUP) to

fit this methodology, although RUP does not require or explicitly recommend this practice.

Waterfall development can work for small tightly defined projects, but for larger projects of

undefined or unknowable scope, it is less suited. The Cone of Uncertainty explains some of this

as the planning made on the initial phase of the project suffers from a high degree of uncertainty.

This becomes specially true as software development is often the realization of a new or novel

product, this method has been widely accepted as ineffective for software projects where

requirements are largely unknowable up front and susceptible to change. While the names may

differ from industry to industry, the actual stages typically follow common steps to problem

solving "defining the problem, weighing options, choosing a path, implementation and

evaluation."

5. Critical Chain Project Management

Critical Chain Project Management (CCPM) is a method of planning and managing projects that

puts more emphasis on the resources required to execute project tasks. It is an application of the

Theory of Constraints (TOC) to projects. The goal is to increase the rate of throughput (or

completion rates) of projects in an organization. Applying the first three of the five focusing

steps of TOC, the system constraint for all projects is identified as resources. To exploit the

constraint, tasks on the critical chain are given priority over all other activities. Finally, projects
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are planned and managed to ensure that the critical chain tasks are ready to start as soon as the

needed resources are available, subordinating all other resources to the critical chain. For specific

projects, the project plan should undergo Resource Leveling, and the longest sequence of

resource-constrained tasks is identified as the critical chain. In multi-project environments,

resource leveling should be performed across projects. However, it is often enough to identify (or

simply select) a single "drum" resource a resource that acts as a constraint across projects and

stagger projects based on the availability of that single resource.

In Section 5 of this course you will cover these topics:
Systems Concepts

Management Systems Design

Computers And Information Systems

Personnel Management
Topic : Systems Concepts

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Systems Concepts

 Understand the Operating System

Definition/Overview:

Hardware: A personal computer is made up of computer hardware, multiple physical

components onto which can be loaded into a multitude of software that perform the functions of

the computer.
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Motherboard: The motherboard is the "body" of the computer, through which all other

components interface.

Key Points:

1. Systems Concepts

Systems Concepts (now the SC Group) is a company co-founded by Stewart Nelson and Mike

Levitt focused on making hardware products related to the DEC PDP-10 series of computers.

One of its major products was the SA-10, an interface which allowed PDP-10s to be connected

to disk and tape drives designed for use with the channel interfaces of IBM mainframes. Later,

Systems Concepts attempted to produce a compatible replacement for the DEC PDP-10

computers. This project was a legendary tragic failure, the archetypal Hacker Dream Gone

Wrong. Mars was the code name for a family of PDP-10-compatible computers built by Systems

Concepts, including the initial SC-30M, the smaller SC-25, and the slower SC-20. These

machines were marvels of engineering design; although not much slower than the unique Foonly

F-1, they were physically smaller and consumed less power than the much slower DEC KS10 or

Foonly F-2, F-3, or F-4 machines. They were also completely compatible with the DEC KL10,

and ran all KL10 binaries (including the operating system) with no modifications at about 2-3

times faster than a KL10. When DEC cancelled the Jupiter project in 1983, Systems Concepts

should have made a bundle selling their machine into shops with a lot of software investment in

PDP-10s, and in fact their spring 1984 announcement generated a great deal of excitement in the

PDP-10 world. TOPS-10 was running on the Mars by the summer of 1984, and TOPS-20 by

early fall. Unfortunately, the hackers running Systems Concepts were much better at designing

machines than at mass producing or selling them; the company allowed itself to be sidetracked

by a bout of perfectionism into continually improving the design, and lost credibility as delivery

dates continued to slip. They also overpriced the product ridiculously; they believed they were
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competing with the KL10 and VAX 8600 and failed to reckon with the likes of Sun

Microsystems and other hungry startups building workstations with power comparable to the

KL10 at a fraction of the price. By the time SC shipped the first SC-30M to Stanford in late

1985, most customers had already made the traumatic decision to abandon the PDP-10, usually

for VMS or Unix boxes. Nevertheless, a number of Mars computers were purchased by

CompuServe, which depended on PDP-10s to run its online service and was eager to move to

newer but fully-compatible systems. CompuServe's demand for the computers outpaced Systems

Concepts' ability to produce them, so CompuServe licensed the design and built SC-designed

computers itself. SC later designed the SC-40, released in 1993, a faster follow-on to the SC-

30M and SC-25. It can perform up to 8 times as fast as a DEC KL-10, and it also supports more

physical memory, a larger virtual address space, and more modern input/output devices. These

systems were also used at CompuServe. Systems Concepts remains in business, having changed

its name to the SC Group when it moved from California to Nevada some years ago.

2. Operating System

An operating system (commonly abbreviated to either OS or O/S) is an interface between

hardware and applications; it is responsible for the management and coordination of activities

and the sharing of the limited resources of the computer. The operating system acts as a host for

applications that are run on the machine. As a host, one of the purposes of an operating system is

to handle the details of the operation of the hardware. This relieves application programs from

having to manage these details and makes it easier to write applications. Almost all computers,

including handheld computers, desktop computers, supercomputers, and even video game

consoles, use an operating system of some type. Some of the oldest models may however use an

embedded operating system that may be contained on a compact disk or other data storage

device. Operating systems offer a number of services to application programs and users.

Applications access these services through application programming interfaces (APIs) or system

calls. By invoking these interfaces, the application can request a service from the operating

system, pass parameters, and receive the results of the operation. Users may also interact with the

operating system with some kind of software user interface (UI) like typing commands by using
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command line interface (CLI) or using a graphical user interface (GUI, commonly pronounced

gooey). For hand-held and desktop computers, the user interface is generally considered part of

the operating system. On large multi-user systems like Unix and Unix-like systems, the user

interface is generally implemented as an application program that runs outside the operating

system. (Whether the user interface should be included as part of the operating system is a point

of contention.)

Common contemporary operating systems include Microsoft Windows, Mac OS, Linux, BSD

and Solaris. Microsoft Windows has a significant majority of market share in the desktop and

notebook computer markets, while servers generally run on Linux or other Unix-like systems.

Embedded device markets are split amongst several operating systems.

Topic : Management Systems Design

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Systems Design

 Understand the Systems Theory
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Definition/Overview:

System Testing: It evaluates the system's actual functionality in relation to expected or intended

functionality, including all integration aspects.

Product Development: In business and engineering, new product development (NPD) is the

term used to describe the complete process of bringing a new product or service to market.

Key Points:

1. Systems Design

Systems design is the process or art of defining the architecture, components, modules,

interfaces, and data for a system to satisfy specified requirements. One could see it as the

application of systems theory to product development. There is some overlap and synergy with

the disciplines of systems analysis, systems architecture and systems engineering. If the broader

topic of product development "blends the perspective of marketing, design, and manufacturing

into a single approach to product development, then design is the act of taking the marketing

information and creating the design of the product to be manufactured. Systems design is

therefore the process of defining and developing a systems to satisfy specified requirements of

the market or customer. Until the 1990s systems design had a crucial and respected role in the

data processing industry. In the 1990s standardization of hardware and software resulted in the

ability to build modular systems. The increasing importance of software running on generic

platforms has enhanced the discipline of software engineering. Object-oriented analysis and

design methods are becoming the most widely used methods for computer system design. The

UML has become the standard language used in Object-oriented analysis and design. It is widely

used for modeling software systems and is increasingly used for high designing non-software

systems and organizations.
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2. Systems Theory

Systems theory is an interdisciplinary field of science and the study of the nature of complex

systems in nature, society, and science. More specifically, it is a framework by which one can

analyze and/or describe any group of objects that work in concert to produce some result. This

could be a single organism, any organization or society, or any electro-mechanical or

informational artifact. Systems theory first originated in biology in the 1920s out of the need to

explain the interrelatedness of organisms in ecosystems. As a technical and general academic

area of study it predominantly refers to the science of systems that resulted from Bertalanffy's

General System Theory (GST), among others, in initiating what became a project of systems

research and practice. It was Margaret Mead and Gregory Bateson who developed

interdisciplinary perspectives in systems theory (such as positive and negative feedback in the

social sciences). Ideas from systems theory have grown with diversified areas, exemplified by

the work of Bla H. Bnthy, ecological systems with Howard T. Odum, Eugene Odum and Fritjof

Capra, organizational theory and management with individuals such as Peter Senge,

interdisciplinary study with areas like Human Resource Development from the work of Richard

A. Swanson, and insights from educators such as Debora Hammond. As a transdisciplinary,

interdisciplinary and multiperspectival domain, the area brings together principles and concepts

from ontology, philosophy of science, physics, computer science, biology, and engineering as

well as geography, sociology, political science, psychotherapy (within family systems therapy)

and economics among others. Systems theory thus serves as a bridge for interdisciplinary

dialogue between autonomous areas of study as well as within the area of systems science itself.

In this respect, with the possibility of misinterpretations, Bertalanffy believed a general theory of

systems "should be an important regulative device in science," to guard against superficial

analogies that "are useless in science and harmful in their practical consequences." Others remain

closer to the direct systems concepts developed by the original theorists. For example, Ilya

Prigogine, of the Center for Complex Quantum Systems at the University of Texas, Austin, has

studied emergent properties, suggesting that they offer analogues for living systems. The theories

of autopoiesis of Francisco Varela and Humberto Maturana are a further development in this

field. Important names in contemporary systems science include Russell Ackoff, Bla H. Bnthy,
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Anthony Stafford Beer, Peter Checkland, Robert L. Flood, Fritjof Capra, Michael C. Jackson,

and Werner Ulrich, among others.

With the modern foundations for a general theory of systems following the World Wars, Ervin

Laszlo, in the preface for Bertalanffy's book Perspectives on General System Theory, maintains

that the translation of "general system theory" from German into English has "wrought a certain

amount of Havoc". The preface explains that the original concept of a general system theory was

"Allgemeine Systemtheorie (or Lehre)", pointing out the fact that "Theorie" (or "Lehre") just as

"Wissenschaft" (translated Scholarship), "has a much broader meaning in German than the

closest English words theory and science'". With these ideas referring to an organized body of

science and "any systematically presented set of concepts, whether they are empirical, axiomatic,

or philosophical", "Lehre" is associated with theory and science in the etymology of general

systems, but also does not translate from the German very well; "teaching" is the closest

equivalent. While many of the root meanings for the idea of a "general systems theory" might

have been lost in the translation and many[who?] were led to believe that the systems theorists

had articulated nothing but a pseudoscience, systems theory became a nomenclature that early

investigators used to describe the interdependence of relationships in organization by defining a

new way of thinking about science and scientific paradigms.

A system from this frame of reference is composed of regularly interacting or interrelating

groups of activities. For example, in noting the influence in organizational psychology as the

field evolved from "an individually oriented industrial psychology to a systems and

developmentally oriented organizational psychology," it was recognized that organizations are

complex social systems; reducing the parts from the whole reduces the overall effectiveness of

organizations. This is at difference to conventional models that center on individuals, structures,

departments and units separate in part from the whole instead of recognizing the interdependence

between groups of individuals, structures and processes that enable an organization to function.

Laszlo explains that the new systems view of organized complexity went "one step beyond the
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Newtonian view of organized simplicity" in reducing the parts from the whole, or in

understanding the whole without relation to the parts. The relationship between organizations

and their environments became recognized as the foremost source of complexity and

interdependence. In most cases the whole has properties that cannot be known from analysis of

the constituent elements in isolation. Bla H. Bnthy, who argued - along with the founders of the

systems society that "the benefit of humankind" is the purpose of science, has made significant

and far-reaching contributions to the area of systems theory.

Topic : Computers And Information Systems

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Computer

 Understand the History of Computing

 Learn about the Stored Program Architecture

 Understand the Computer Program

 Learn about the Information Systems

Definition/Overview:

Information System: An Information System (IS) is the system of persons, data records and

activities that process the data and information in a given organization, including manual

processes or automated processes.
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Memory: A computer's memory can be viewed as a list of cells into which numbers can be

placed or read.

Software: Software refers to parts of the computer which do not have a material form, such as

programs, data, protocols, etc.

Key Points:

1. Computer

A computer is a machine that manipulates data according to a list of instructions. The first

devices that resemble modern computers date to the mid-20th century (around 1940 - 1945),

although the computer concept and various machines similar to computers existed earlier. Early

electronic computers were the size of a large room, consuming as much power as several

hundred modern personal computers. Modern computers are based on tiny integrated circuits and

are millions to billions of times more capable while occupying a fraction of the space. Today,

simple computers may be made small enough to fit into a wristwatch and be powered from a

watch battery. Personal computers, in various forms, are icons of the Information Age and are

what most people think of as "a computer"; however, the most common form of computer in use

today is the embedded computer. Embedded computers are small, simple devices that are used to

control other devices for example; they may be found in machines ranging from fighter aircraft

to industrial robots, digital cameras, and children's toys. The ability to store and execute lists of

instructions called programs makes computers extremely versatile and distinguishes them from

calculators. The ChurchTuring thesis is a mathematical statement of this versatility: any

computer with a certain minimum capability is, in principle, capable of performing the same

tasks that any other computer can perform. Therefore, computers with capability and complexity
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ranging from that of a personal digital assistant to a supercomputer are all able to perform the

same computational tasks given enough time and storage capacity.

2. History of Computing

It is difficult to identify any one device as the earliest computer, partly because the term

"computer" has been subject to varying interpretations over time. Originally, the term

"computer" referred to a person who performed numerical calculations (a human computer),

often with the aid of a mechanical calculating device. The history of the modern computer begins

with two separate technologies that of automated calculation and that of programmability.

Examples of early mechanical calculating devices included the abacus, the slide rule and

arguably the astrolabe and the Antikythera mechanism (which dates from about 150-100 BC).

Hero of Alexandria (c. 1070 AD) built a mechanical theater which performed a play lasting 10

minutes and was operated by a complex system of ropes and drums that might be considered to

be a means of deciding which parts of the mechanism performed which actions and when. This is

the essence of programmability. The "castle clock", an astronomical clock invented by Al-Jazari

in 1206, is considered to be the earliest programmable analog computer. It displayed the zodiac,

the solar and lunar orbits, a crescent moon-shaped pointer travelling across a gateway causing

automatic doors to open every hour, and five robotic musicians who play music when struck by

levers operated by a camshaft attached to a water wheel. The length of day and night could be re-

programmed every day in order to account for the changing lengths of day and night throughout

the year. The end of the Middle Ages saw a re-invigoration of European mathematics and

engineering, and Wilhelm Schickard's 1623 device was the first of a number of mechanical

calculators constructed by European engineers. However, none of those devices fit the modern

definition of a computer because they could not be programmed.

In 1801, Joseph Marie Jacquard made an improvement to the textile loom that used a series of

punched paper cards as a template to allow his loom to weave intricate patterns automatically.

The resulting Jacquard loom was an important step in the development of computers because the
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use of punched cards to define woven patterns can be viewed as an early, albeit limited, form of

programmability. It was the fusion of automatic calculation with programmability that produced

the first recognizable computers. In 1837, Charles Babbage was the first to conceptualize and

design a fully programmable mechanical computer that he called "The Analytical Engine". Due

to limited finances, and an inability to resist tinkering with the design, Babbage never actually

built his Analytical Engine. Large-scale automated data processing of punched cards was

performed for the U.S. Census in 1890 by tabulating machines designed by Herman Hollerith

and manufactured by the Computing Tabulating Recording Corporation, which later became

IBM. By the end of the 19th century a number of technologies that would later prove useful in

the realization of practical computers had begun to appear: the punched card, Boolean algebra,

the vacuum tube (thermionic valve) and the teleprinter. During the first half of the 20th century,

many scientific computing needs were met by increasingly sophisticated analog computers,

which used a direct mechanical or electrical model of the problem as a basis for computation.

However, these were not programmable and generally lacked the versatility and accuracy of

modern digital computers. A succession of steadily more powerful and flexible computing

devices were constructed in the 1930s and 1940s, gradually adding the key features that are seen

in modern computers. The use of digital electronics and more flexible programmability were

vitally important steps, but defining one point along this road as "the first digital electronic

computer" is difficult.

3. Stored Program Architecture

The defining feature of modern computers which distinguishes them from all other machines is

that they can be programmed. That is to say that a list of instructions (the program) can be given

to the computer and it will store them and carry them out at some time in the future. In most

cases, computer instructions are simple: add one number to another, move some data from one

location to another, send a message to some external device, etc. These instructions are read from

the computer's memory and are generally carried out (executed) in the order they were given.

However, there are usually specialized instructions to tell the computer to jump ahead or

backwards to some other place in the program and to carry on executing from there. These are
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called "jump" instructions (or branches). Furthermore, jump instructions may be made to happen

conditionally so that different sequences of instructions may be used depending on the result of

some previous calculation or some external event. Many computers directly support subroutines

by providing a type of jump that "remembers" the location it jumped from and another

instruction to return to the instruction following that jump instruction. Program execution might

be likened to reading a book. While a person will normally read each word and line in sequence,

they may at times jump back to an earlier place in the text or skip sections that are not of interest.

Similarly, a computer may sometimes go back and repeat the instructions in some section of the

program over and over again until some internal condition is met. This is called the flow of

control within the program and it is what allows the computer to perform tasks repeatedly

without human intervention. Comparatively, a person using a pocket calculator can perform a

basic arithmetic operation such as adding two numbers with just a few button presses. But to add

together all of the numbers from 1 to 1,000 would take thousands of button presses and a lot of

time with a near certainty of making a mistake. On the other hand, a computer may be

programmed to do this with just a few simple instructions.

4. Computer Program

In practical terms, a computer program may run from just a few instructions to many millions of

instructions, as in a program for a word processor or a web browser. A typical modern computer

can execute billions of instructions per second (gigahertz or GHz) and rarely make a mistake

over many years of operation. Large computer programs comprising several million instructions

may take teams of programmers years to write, thus the probability of the entire program having

been written without error is highly unlikely. Errors in computer programs are called "bugs".

Bugs may be benign and not affect the usefulness of the program, or have only subtle effects.

But in some cases they may cause the program to "hang" - become unresponsive to input such as

mouse clicks or keystrokes, or to completely fail or "crash". Otherwise benign bugs may

sometimes may be harnessed for malicious intent by an unscrupulous user writing an "exploit"

code designed to take advantage of a bug and disrupt a program's proper execution. Bugs are

usually not the fault of the computer. Since computers merely execute the instructions they are

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

77
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



given, bugs are nearly always the result of programmer error or an oversight made in the

program's design. In most computers, individual instructions are stored as machine code with

each instruction being given a unique number (its operation code or opcode for short). The

command to add two numbers together would have one opcode, the command to multiply them

would have a different opcode and so on. The simplest computers are able to perform any of a

handful of different instructions; the more complex computers have several hundred to choose

from each with a unique numerical code. Since the computer's memory is able to store numbers,

it can also store the instruction codes. This leads to the important fact that entire programs

(which are just lists of instructions) can be represented as lists of numbers and can themselves be

manipulated inside the computer just as if they were numeric data. The fundamental concept of

storing programs in the computer's memory alongside the data they operate on is the crux of the

von Neumann, or stored program, architecture. In some cases, a computer might store some or

all of its program in memory that is kept separate from the data it operates on. This is called the

Harvard architecture after the Harvard Mark I computer. Modern von Neumann computers

display some traits of the Harvard architecture in their designs, such as in CPU caches.

While it is possible to write computer programs as long lists of numbers (machine language) and

this technique was used with many early computers, it is extremely tedious to do so in practice,

especially for complicated programs. Instead, each basic instruction can be given a short name

that is indicative of its function and easy to remember a mnemonic such as ADD, SUB, MULT

or JUMP. These mnemonics are collectively known as a computer's assembly language.

Converting programs written in assembly language into something the computer can actually

understand (machine language) is usually done by a computer program called an assembler.

Machine languages and the assembly languages that represent them (collectively termed low-

level programming languages) tend to be unique to a particular type of computer. For instance,

an ARM architecture computer (such as may be found in a PDA or a hand-held videogame)

cannot understand the machine language of an Intel Pentium or the AMD Athlon 64 computer

that might be in a PC.
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Though considerably easier than in machine language, writing long programs in assembly

language is often difficult and error prone. Therefore, most complicated programs are written in

more abstract high-level programming languages that are able to express the needs of the

computer programmer more conveniently (and thereby help reduce programmer error). High

level languages are usually "compiled" into machine language (or sometimes into assembly

language and then into machine language) using another computer program called a compiler.

Since high level languages are more abstract than assembly language, it is possible to use

different compilers to translate the same high level language program into the machine language

of many different types of computer. This is part of the means by which software like video

games may be made available for different computer architectures such as personal computers

and various video game consoles. The task of developing large software systems is an immense

intellectual effort. Producing software with an acceptably high reliability on a predictable

schedule and budget has proved historically to be a great challenge; the academic and

professional discipline of software engineering concentrates specifically on this problem.

5. Information Systems

In a general sense, the term information system (IS) refers to a system of persons, data records

and activities that process the data and information in an organization, and it includes the

organization's manual and automated processes. In a narrow sense, the term information system

(or computer-based information system) refers to the specific application software that is used to

store data records in a computer system and automates some of the information-processing

activities of the organization. Computer-based information systems are in the field of

information technology. The discipline of Business process modelling describes the business

processes supported by information systems.
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Topic : Personnel Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Personal Management

 Understand the Human Resource Management

Definition/Overview:

Policy: A policy is typically described as a deliberate plan of action to guide decisions and

achieve rational outcome(s). However, the term may also be used to denote what is actually

done, even though it is unplanned.

Requirement: In engineering, a requirement is a singular documented need of what a particular

product or service should be or do. It is most commonly used in a formal sense in systems

engineering or software engineering. It is a statement that identifies a necessary attribute,

capability, characteristic, or quality of a system in order for it to have value and utility to a user.
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Key Points:

1. Personal Management

In any organization, there has to be someone concerned with the welfare and performance of

persons who are a part of the operation. When an individual or a team of individuals takes on this

task of seeing to programs and setting policies that impact everyone associated with the

company, they are engaged in the process of personnel management, sometimes referred to as

human resources management. The function of a personnel manager usually begins with the

staffing process. Someone has to be focused on screening and interviewing persons, with an eye

to placing individuals with the right skill sets in the right position within the company. Along

with placement, the HR manager may also oversee or at least be involved in the creation of entry

level training programs, as well as continuing education opportunities for existing employees.

Determining company policies and procedures as they relate to personnel is another important

aspect of the personnel management process. HR functions often include drafting vacation, sick

leave, and bereavement policies that apply to all employees of the company. The personnel

management team often is also responsible for managing the health care program provided to the

employees as well. One aspect of company organization that definitely requires the input of

effective personnel management is the drafting of a company handbook. Establishing operation

policies and procedures, requirements for employment, commendation and disciplinary

procedures, guidelines for dismissals and promotions, and even something as simple as a dress

code has to be compared with state and federal guidelines before the handbook is ready for

release to the company at large. Personnel managers and the HR staff are ideal for drafting and

reviewing the company handbook.

Sometimes overlooked in the course of personnel management is the emotional welfare of the

employees. Fortunately, this is changing, as more personnel managers understand that a well-

adjusted employee is an asset to the company. To this end, many in charge of personnel

management will provide opportunities for employees who are in need of counseling to receive

support from the company. This support often involves scheduling time during working hours for
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the counseling sessions, and perhaps picking up the cost if insurance does not cover counseling.

As with continuing educational programs, counseling is seen as another way that the company

invests in the future relationship between the employee and the employer. A good HR manager

understands this and will strive to make sure this sort of support is available. Depending on the

size of the organization, it may be possible for one person to handle the personnel management

functions. As a company grows, it may be necessary to expand from a single personnel manager

to a full-fledged personnel management, or Human Resources team. By understanding the needs

of the company at each point in its growth, management can readily see to the addition to the

Human Resources team over time.

2. Human Resource Management

Human resource management (HRM) is the strategic and coherent approach to the management

of an organisation's most valued assets - the people working there who individually and

collectively contribute to the achievement of the objectives of the business. The terms "human

resource management" and "human resources" (HR) have largely replaced the term "personnel

management" as a description of the processes involved in managing people in organizations. In

simple sense, Human Resource Management (HRM) means employing people, developing their

resources, utilizing maintaining and compensating their services in tune with the job and

organizational requirement.

3. Features

Its features include Organizational management, Personnel administration, Manpower

management, Industrial management and Personnel management. But these traditional

expressions are becoming less common for the theoretical discipline. Sometimes even industrial

relations and employee relations are confusingly listed as synonyms, although these normally

refer to the relationship between management and workers and the behavior of workers in

companies. The theoretical discipline is based primarily on the assumption that employees are
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individuals with varying goals and needs, and as such should not be thought of as basic business

resources, such as trucks and filing cabinets. The field takes a positive view of workers,

assuming that virtually all wish to contribute to the enterprise productively, and that the main

obstacles to their endeavors are lack of knowledge, insufficient training, and failures of process.

HRM is seen by practitioners in the field as a more innovative view of workplace management

than the traditional approach. Its techniques force the managers of an enterprise to express their

goals with specificity so that they can be understood and undertaken by the workforce, and to

provide the resources needed for them to successfully accomplish their assignments. As such,

HRM techniques, when properly practiced, are expressive of the goals and operating practices of

the enterprise overall. HRM is also seen by many to have a key role in risk reduction within

organizations.
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