
TELECOMMUNICATION MANAGEMENT

Topic Objective:

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

 Understand Society and Telecommunications

 Understand History of telecommunications

 Understand Telecommunications Management Network

 Understand Basic Elements of Telecommunications System

 Understand Criteria for Managerial Success

Definition/Overview:

Telecommunications: Telecommunication is the assisted transmission of signals over a

distance for the purpose of communication. In earlier times, this may have involved the use

of smoke signals, drums, semaphore, flags, or heliograph. In modern times,

telecommunication typically involves the use of electronic transmitters such as the telephone,

television, radio or computer. Early inventors in the field of telecommunication include

Antonio Meucci, Alexander Graham Bell, GuglielmoMarconi and John Logie Baird.

Telecommunication is an important part of the world economy and the telecommunication

industry's revenue has been placed at just under 3 percent of the gross world product.

Key Points:

1. Society and telecommunications

Telecommunication is an important part of modern society. In 2006, estimates placed the

telecommunication industry's revenue at $1.2 trillion or just under 3% of the gross world

product (official exchange rate). On the microeconomic scale, companies have used

telecommunication to help build global empires. This is self-evident in the case of online

retailer Amazon.com but, according to academic Edward Lenert, even the conventional

retailer Wal-Mart has benefited from better telecommunication infrastructure compared to its

competitors. In cities throughout the world, home owners use their telephones to organize

many home services ranging from pizza deliveries to electricians. Even relatively poor

communities have been noted to use telecommunication to their advantage. In
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Bangladesh'sNarshingdi district, isolated villagers use cell phones to speak directly to

wholesalers and arrange a better price for their goods. In Cote d'Ivoire, coffee growers share

mobile phones to follow hourly variations in coffee prices and sell at the best price. On the

macroeconomic scale, Lars-Hendrik Rller and Leonard Waverman suggested a causal link

between good telecommunication infrastructure and economic growth. Few dispute the

existence of a correlation although some argue it is wrong to view the relationship as causal.

Due to the economic benefits of good telecommunication infrastructure, there is increasing

worry about the digital divide. This is because the world's population does not have equal

access to telecommunication systems. A 2003 survey by the International

Telecommunication Union (ITU) revealed that roughly one-third of countries have less than 1

mobile subscription for every 20 people and one-third of countries have less than 1 fixed line

subscription for every 20 people. In terms of Internet access, roughly half of all countries

have less than 1 in 20 people with Internet access. From this information, as well as

educational data, the ITU was able to compile an index that measures the overall ability of

citizens to access and use information and communication technologies. Using this measure,

Sweden,Denmark and Iceland received the highest ranking while the African countries Niger,

Burkina Faso and Mali received the lowest.

2. History of telecommunications

2.1 Early Telecommunication

Early forms of telecommunication include smoke signals and drums. Drums were

used by natives in Africa, New Guinea and South America whereas smoke signals

were used by natives in North America and China. Contrary to what one might think,

these systems were often used to do more than merely announce the presence of a

camp. In the Middle Ages, chains of beacons were commonly used on hilltops as a

means of relaying a signal. Beacon chains suffered the drawback that they could only

pass a single bit of information, so the meaning of the message such as "The enemy

has been sighted" had to be agreed upon in advance. One notable instance of their use

was during the Spanish Armada, when a beacon chain relayed a signal from Plymouth

toLondon.

Homing pigeons have been often been used through history in different cultures.

Pigeon post is thought to have Persians roots, and was also used by the Romans to aid
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their military. Frontinus said that Julius Ceasarused pigeons as messengers in his

conquest of Gaul. The Greeks conveyed the names of the victors at the Olympic

Games to their various cities by this means. Before the electrical telegraph, this

method of communication was used among stockbrokers and financiers. The Dutch

government used the system in Java and Sumatra early in the 19th century, the birds

being obtained from Baghdad. Reuter started in 1849 a pigeon service to fly stock

prices between Aachen and Brussels, a service that operated for a year until the gap in

the telegraph link was closed. In 1792, Claude Chappe, a French engineer, built the

first fixed visual telegraphy system (or semaphore line) between Lille and Paris.

However semaphore suffered from the need for skilled operators and expensive

towers at intervals of ten to thirty kilometres (six to nineteen miles). As a result of

competition from the electrical telegraph, the last commercial line was abandoned in

1880.

2.2 Telegraph and telephone

The first commercial electrical telegraph was constructed by Sir Charles Wheatstone

and Sir William Fothergill Cooke and opened on 9 April 1839. Both Wheatstone and

Cooke viewed their device as "an improvement to the [existing] electromagnetic

telegraph" not as a new device. Samuel Morse independently developed a version of

the electrical telegraph that he unsuccessfully demonstrated on 2 September 1837. His

code was an important advance over Wheatstone'ssignaling method. The first

transatlantic telegraph cable was successfully completed on 27 July 1866, allowing

transatlantic telecommunication for the first time. The conventional telephone was

invented independently by Alexander Bell and Elisha Gray in 1876. Antonio Meucci

invented the first device that allowed the electrical transmission of voice over a line in

1849. However Meucci's device was of little practical value because it relied upon the

electrophonic effect and thus required users to place the receiver in their mouth to

hear what was being said. The first commercial telephone services were set-up in

1878 and 1879 on both sides of the Atlantic in the cities of New Haven and London.

2.3 Radio and television

In 1832, James Lindsay gave a classroom demonstration of wireless telegraphy to his

students. By 1854, he was able to demonstrate a transmission across the Firth of

Tayfrom Dundee, Scotland to Woodhaven, a distance of two miles (3 km), using

water as the transmission medium. In December 1901, Guglielmo Marconi

established wireless communication between St. John's, Newfoundland(Canada) and
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Poldhu, Cornwall (England), earning him the 1909 Nobel Prize in physics (which he

shared with Karl Braun). However small-scale radio communication had already been

demonstrated in 1893 by Nikola Tesla in a presentation to the National Electric Light

Association.

On March 25, 1925, John Logie Baird was able to demonstrate the transmission of

moving pictures at the Londondepartment store Selfridges. Baird's device relied upon

the Nipkowdisk and thus became known as the mechanical television. It formed the

basis of experimental broadcasts done by the British Broadcasting Corporation

beginning September 30, 1929. However, for most of the twentieth century televisions

depended upon the cathode ray tube invented by Karl Braun. The first version of such

a television to show promise was produced by Philo Farnsworth and demonstrated to

his family on September 7, 1927.

2.4 Computer networks and the Internet

On September 11, 1940, George Stibitz was able to transmit problems using teletype

to his Complex Number Calculator in New York and receive the computed results

back at DartmouthCollege in New Hampshire. This configuration of a centralized

computer or mainframe with remote dumb terminals remained popular throughout the

1950s. However, it was not until the 1960s that researchers started to investigate

packet switching a technology that would allow chunks of data to be sent to different

computers without first passing through a centralized mainframe. A four-node

network emerged on December 5, 1969; this network would become ARPANET,

which by 1981 would consist of 213 nodes. ARPANET's development centred around

the Request for Comment process and on April 7, 1969, RFC 1 was published. This

process is important because ARPANET would eventually merge with other networks

to form the Internet and many of the protocols the Internet relies upon today were

specified through the Request for Comment process. In September 1981, RFC 791

introduced the Internet Protocol v4 (IPv4) and RFC 793 introduced the Transmission

Control Protocol (TCP) thus creating the TCP/IP protocol that much of the Internet

relies upon today. However, not all important developments were made through the

Request for Comment process. Two popular link protocols for local area networks

(LANs) also appeared in the 1970s. A patent for the token ring protocol was filed by

OlofSoderblom on October 29, 1974 and a paper on the Ethernet protocol was

published by Robert Metcalfe and David Boggs in the July 1976 issue of

Communications of the ACM.
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3. Telecommunications Management Network

The Telecommunications Management Network is a protocol model defined by ITU-

T for managing open systems in a communications network. It is part of the ITU-T

Recommendation series M.3000 and is based on the OSI management specifications

in ITU-T Recommendation series X.700. TMN provides a framework for achieving

interconnectivity and communication across heterogeneous operations system and

telecommunication networks. To achieve this, TMN defines a set of interface points

for elements which perform the actual communications processing (such as a call

processing switch) to be accessed by elements, such as management workstations, to

monitor and control them. The standard interface allows elements from different

manufacturers to be incorporated into a network under a single management control.

For communication between Operations Systems and NEs (Network Elements), it

uses the Common management information protocol (CMIP) or Mediation devices

when it uses Q3 interface. TMN can be used in the management of ISDN, B-ISDN,

ATM, and GSM networks. It is not as commonly used for purely packet-switched

data networks.

4. Basic Elements of Telecommunications System

A telecommunication system consists of three basic elements:

 transmitter that takes information and converts it to a signal;

 a transmission medium that carries the signal; and,

 a receiver that receives the signal and converts it back into usable information.

4.1 Analogue or digital

Signals can be either analogue or digital. In an analogue signal, the signal is varied

continuously with respect to the information. In a digital signal, the information is

encoded as a set of discrete values (for example ones and zeros). During transmission the

information contained in analogue signals will be degraded by noise. Conversely, unless

the noise exceeds a certain threshold, the information contained in digital signals will

remain intact. This noise resistance represents a key advantage of digital signals over

analogue signals.
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4.2 Networks

A collection of transmitters, receivers or transceivers that communicate with each other is

known as a network. Digital networks may consist of one or more routers that route

information to the correct user. An analogue network may consist of one or more

switches that establish a connection between two or more users. For both types of

network, repeaters may be necessary to amplify or recreate the signal when it is being

transmitted over long distances. This is to combat attenuation that can render the signal

indistinguishable from noise.

4.3 Channels

A channel is a division in a transmission medium so that it can be used to send multiple

streams of information. For example, a radio station may broadcast at 96.1 MHz while

another radio station may broadcast at 94.5 MHz. In this case, the medium has been

divided by frequency and each channel has received a separate frequency to broadcast on.

Alternatively, one could allocate each channel a recurring segment of time over which to

broadcastthis is known as time-division multiplexing and is sometimes used in digital

communication.

4.5 Modulation

The shaping of a signal to convey information is known as modulation. Modulation can

be used to represent a digital message as an analogue waveform. This is known as keying

and several keying techniques exist (these include phase-shift keying, frequency-shift

keying and amplitude-shift keying). Bluetooth, for example, uses phase-shift keying to

exchange information between devices. Modulation can also be used to transmit the

information of analogue signals at higher frequencies. This is helpful because low-

frequency analogue signals cannot be effectively transmitted over free space. Hence the

information from a low-frequency analogue signal must be superimposed on a higher-

frequency signal (known as a carrier wave) before transmission. There are several

different modulation schemes available to achieve this (two of the most basic being

amplitude modulation and frequency modulation). An example of this process is a DJ's

voice being superimposed on a 96 MHz carrier wave using frequency modulation (the

voice would then be received on a radio as the channel 96 FM).
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5. Criteria for Managerial Success

In telecommunications, management has as its primary function the satisfaction of a range of

stakeholders. This typically involves making a profit (for the shareholders), creating valued

products at a reasonable cost (for customers), and providing rewarding employment

opportunities (for employees). Some organizations have experimented with other methods

(such as employee-voting models) of selecting or reviewing managers; but this occurs only

very rarely. In the public sector of countries constituted as representative democracies, voters

elect politicians to public office. Such politicians hire many managers and administrators, and

in some countries like the United States political appointees lose their jobs on the election of

a new president/governor/mayor. Some 2500 people serve at the pleasure of the United States

Chief Executive, including all of the top US government executives. Public, private, and

voluntary sectors place different demands on managers, but all must retain the faith of those

who select them (if they wish to retain their jobs), retain the faith of those people that fund

the organization, and retain the faith of those who work for the organization. If they fail to

convince employees of the advantages of staying rather than leaving, they may tip the

organization into a downward spiral of hiring, training, firing, and recruiting. Management

also has the task of innovating and of improving the functioning of organizations.

In Section 2 of this course you will cover these topics:
Telecommunications Planning

Topic : Telecommunications Planning

Topic Objective:

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

 Learn about Enterprise Planning

 Learn about Managerial Tools and Techniques

 Learn about Technology Management Skills
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 Learn about Telecommunications Planning and Forecasting

 Learn about Forecasting methods in telecommunications

 Learn about Determining forecast accuracy in telecommunications planning

Definition/Overview:

Business process management: Business process management (BPM) is a method of

efficiently aligning an organization with the wants and needs of clients. It is a holistic

management approach that promotes business effectiveness and efficiency while striving for

innovation, flexibility and integration with technology. As organizations strive for attainment

of their objectives, BPM attempts to continuously improve processes - the process to define,

measure and improve your processes a process optimization' process.

Key Points:

1. Enterprise Planning

Enterprise resource planning (ERP) is the planning of how business resources (materials,

employees, customers etc.) are acquired and moved from one state to another. An ERP

system is a business support system that maintains in a single database the data needed for a

variety of business functions such as Manufacturing, Supply Chain Management, Financials,

Projects, Human Resources and Customer Relationship Management. An ERP system is

based on a common database and a modular software design. The common database can

allow every department of a business to store and retrieve information in real-time. The

information should be reliable, accessible, and easily shared. The modular software design

should mean a business can select the modules they need, mix and match modules from

different vendors, and add new modules of their own to improve business performance.

Ideally, the data for the various business functions are integrated. In practice the ERP system

may comprise a set of discrete applications, each maintaining a discrete data store within one

physical database.

The initials ERP originated as an extension of MRP (material requirements planning then

manufacturing resource planning) and CIM (computer-integrated manufacturing) and was

introduced by research and analysis firm Gartner. ERP systems now attempt to cover all basic

functions of an enterprise, regardless of the organization's business or charter. Non-

manufacturing businesses, non-profit organizations and governments now all use ERP
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systems. To be considered an ERP system, a software package must provide the function of

at least two systems. For example, a software package that provides both payroll and

accounting functions could technically be considered an ERP software package. However,

the term is typically reserved for larger, more broadly based applications. The introduction of

an ERP system to replace two or more independent applications eliminates the need for

external interfaces previously required between systems, and provides additional benefits

ranging from standardization and lower maintenance (one system instead of two or more) to

easier and/or greater reporting capabilities (as all data is typically kept in one database).

Examples of modules in an ERP which formerly would have been stand-alone applications

include: Manufacturing, Supply Chain, Financials, Customer Relationship Management

(CRM), Human Resources, Warehouse Management and Decision Support System.

2. Managerial Tools and Techniques

Following are some of the managerial tools and techniques used in telecommunications

management:

2.1 Policy Initiation

o All policies and strategies must be discussed with all managerial personnel and staff.

o Managers must understand where and how they can implement their policies and strategies.

o A plan of action must be devised for each department.

o Policies and strategies must be reviewed regularly.

o Contingency plans must be devised in case the environment changes.

o Assessments of progress ought to be carried out regularly by top-level managers.

o A good environment is required within the business.

2.2 The development of policies and strategies

o The missions, objectives, strengths and weaknesses of each department must be analysed to

determine their roles in achieving the business's mission.

o The forecasting method develops a reliable picture of the business's future environment.

o A planning unit must be created to ensure that all plans are consistent and that policies and

strategies are aimed at achieving the same mission and objectives.

o Contingency plans must be developed, just in case.
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2.3 Where policies and strategies fit into the planning process

o They give mid- and lower-level managers a good idea of the future plans for each

department.

o A framework is created whereby plans and decisions are made.

o Mid- and lower-level management may add their own plans to the business's strategic ones.

3. Technology Management Skills

Technology Management is set of management disciplines that allows organization to

manage its technological fundamentals to create competitive advantage. Typical concepts

used in technology management are technology strategy (a logic or role of technology in

organization), technology mapping (identification of possible relevant technologies for the

organization), technology roadmapping (a limited set of technologies suitable for business),

technology project portfolio ( a set of projects under development) and technology portfolio (

a set of technologies in use).

Role of technology management function in organization is understand the value of certain

technology for the organization. Continuous development of technology is valuable as long

as there is a value for the customer and therefore technology management function in

organization should be able to argue when to invest on technology development and when to

withdraw. Technology Management can also be defined as the integrated planning, design,

optimization, operation and control of technological products, processes and services, a better

definition would be the management of the use of technology for human advantage.

Perhaps the most authoritative input to our understanding of technology is the diffusion of

innovations theory developed in the first half of the twentieth century. It suggests that all

innovations follow a similar diffusion pattern - best known today in the form of an "s" curve

though originally based upon the concept of a standard distribution of adopters. In broad

terms the "s" curve suggests four phases of a technology life cycle - emerging,growth, mature

and aging. These four phases are coupled to increasing levels of acceptance of an innovation

or, in our case a new technology. In recent times for many technologies an inverse curve -

which corresponds to a declining cost per unit - has been postulated. This may not prove to be

universally true though for information technology where much of the cost is in the initial

phase it has been a reasonable expectation. The second major contribution to this area is the

Carnegie Mellon Capability Maturity Model. This model proposes that a series of progressive

capabilities can be quantifies through a set of threshold tests. These tests determine
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repeatability,definition, management and optimization. The model suggests that any

organization has to master one level before being able to proceed to the next. The third

significant contribution comes from Gartner - the research service, it is the hype cycle, this

suggests that our modern approach to marketing technology results in the technology being

over hyped in the early stages of growth. Taken together these concepts provide a foundation

for formalizing the approach to managing technology.

4. Telecommunications Planning and Forecasting

Forecasting and planning in telecommunications can be conducted for many purposes, so it is

important that the reason for performing the calculation is clearly defined and understood.

Some common reasons for forecasting include:

 Planning and Budgeting Using forecast data can help network planners decide how much

equipment to purchase and where to place it to ensure optimum management of traffic loads.

 Evaluation Forecasting can help management decide if decisions that have been made will be

to the advantage or detriment of the company.

 Verification As new forecast data becomes available it is necessary to check whether new

forecasts confirm the outcomes predicted by the old forecasts.

4.1 Data preparation

Before forecasting is performed, the data being used must be prepared. If the data

contains errors, then the forecast result will be equally flawed. It is therefore vital that all

anomalous data be removed. Such a procedure is known as data scrubbing. Scrubbing

data involved removing data points known as outliers. Outliers are data that lie outside

the normal pattern. They are usually caused by anomalous and often unique events and so

are unlikely to recur. Removing outliers improves data integrity and increases the

accuracy of the forecast.

5. Forecasting methods in telecommunications

There are many different methods used to conduct forecasting. They can be divided into

different groups based on the theories according to which they were developed:
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5.1. Judgment-based methods

Judgment-based methods rely on the opinions and knowledge of people who have

considerable experience in the area that the forecast is being conducted.

5.2 Survey methods

Survey methods are based on the opinions of customers and are thus reasonably

accurate if performed correctly. In performing a survey, the surveys target group

needs to be identified. This can be achieved by considering why the forecast is being

conducted in the first place. Once the target group has been identified, a sample must

be chosen. The sample is a sub-set of the target and must be chosen so that it

accurately reflects everyone in the target group.Thesurvey must then pose a series of

questions to the sample group and their answers must be recorded. The recorded

answers must then be analyzed using statistical and analytical methods. The average

opinion and the variation about that mean are statistical analytical techniques that can

be used. The results of the analysis should then be checked using alternative

forecasting methods and the results can be published. It must be kept in mind that this

method is only accurate if the sample is a balanced and accurate subset of the target

group and if the sample group has accurately answered the questions.

5.3 Time series methods

Time series methods are based on measurements taken of events on a periodic basis.

These methods use such data to develop models which can then be used to extrapolate

into the future, thereby generating the forecast. Each model operates according to a

different set of assumptions and is designed for a different purpose.

6. Determining forecast accuracy in telecommunications planning

It is difficult to determine the accuracy of any forecast, as it represents an attempt to predict

future events, which is always challenging. To help improve and test forecast accuracy

researchers use many different checking methods. A simple checking method involves the

use of several different forecasting methods and comparing the results to see if they are more

or less equal. Another method can involve statistically calculating the errors in the forecasting

calculation and expressing them in terms of the root mean squared error, thereby providing an
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indication of the overall error in the method. A sensitivity analysis can also be useful, as it

determines what will happen if some of the original data upon which the forecast was

developed turned out to be wrong. Determining forecast accuracy, like forecasting itself, can

never be performed with certainty and so it is advisable to ensure that input data is measured

and obtained as accurately as possible, the most appropriate forecasting methods are

selected,and the forecasting process is conducted as rigorously as possible.

In Section 3 of this course you will cover these topics:
Project Management

Topic : Project Management

Topic Objective:

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

 Learn about History of Project Management

 Project management approaches

 The Critical Path Method

 Project control systems

 Project Organization

Definition/Overview:

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 endeavorhaving specific start and completion datesundertaken

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.
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Key Points:

1. History of Project Management

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 Fayolwere

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 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
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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 Europein

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.

2. Project management 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.

2.1 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:

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
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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.

2.2 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 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" resourcea

resource that acts as a constraint across projectsand stagger projects based on the

availability of that single resource.

.

3. The Critical Path Method

The Critical Path Method, abbreviated CPM, or Critical Path Analysis, is a mathematically

based algorithm for scheduling a set of project activities. It is an important tool for effective

project management. It was developed in the 1950s by the US Navy when trying to better

organize the building of submarines and later, especially, when building nuclear submarines.

Today, it is commonly used with all forms of projects, including construction, software

development, research projects, product development, engineering, and plant maintenance,

among others. Any project with interdependent activities can apply this method of

scheduling.Using these values, CPM calculates the longest path of planned activities to the

end of the project, and the earliest and latest that each activity can start and finish without

making the project longer. This process determines which activities are "critical" (i.e., on the
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longest path) and which have "total float" (i.e., can be delayed without making the project

longer). In project management, a critical path is the sequence of project network activities

which add up to the longest overall duration. Since project schedules change on a regular

basis, CPM allows continuous monitoring of the schedule, allows the project manager to

track the critical activities, and alerts the project manager to the possibility that non-critical

activities may be delayed beyond their total float, thus creating a new critical path and

delaying project completion. In addition, the method can easily incorporate the concepts of

stochastic predictions, using the Program Evaluation and Review Technique (PERT) and

event chain methodology. Currently, there are several software solutions available in industry

that use the CPM method of scheduling. However, the method was developed and used

without the aid of computers. A schedule generated using critical path techniques often is not

realized precisely, as estimations are used to calculate times: if one mistake is made, the

results of the analysis may change. This could cause an upset in the implementation of a

project if the estimates are blindly believed, and if changes are not addressed promptly.

However, the structure of critical path analysis is such that the variance from the original

schedule caused by any change can be measured, and its impact either ameliorated or

adjusted for. Indeed, an important element of project postmortem analysis is the As Built

Critical Path (ABCP), which analyzes the specific causes and impacts of changes between the

planned schedule and eventual schedule as actually implemented.

4. Project control systems

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

Project control begins early in the project with planning and ends late in the project with post-

implementation review, having a thorough involvement of each step in the process. Each

project should be assessed for the appropriate level of control needed: too much control is too

time consuming, too little control is very risky.

If project control is not implemented correctly, the cost to the business should be clarified in

terms of errors, fixes, and additional audit fees. Control systems are needed for cost, risk,

quality, communication, time, change, procurement, and human resources. In addition,

auditors should consider how important the projects are to the financial statements, how

reliant the stakeholders are on controls, and how many controls exist. Auditors should review

the development process and procedures for how they are implemented. The process of

development and the quality of the final product may also be assessed if needed or requested.

A business may want the auditing firm to be involved throughout the process to catch
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problems earlier on so that they can be fixed more easily. An auditor can serve as a controls

consultant as part of the development team or as an independent auditor as part of an audit.

5.Project Organization

Traditionally, project development includes a number of elements: four to five stages, and a

control system. Regardless of the methodology used, the project development process will

have the same major stages:

 initiation,

 planning or development,

 production or execution,

 monitoring and controlling, and

 closing

5.1 Initiation

The initiation stage determines the nature and scope of the development. If this stage is

not performed well, it is unlikely that the project will be successful in meeting the

businesss needs. The key project controls needed here are an understanding of the

business environment and making sure that all necessary controls are incorporated into

the project. Any deficiencies should be reported and a recommendation should be made

to fix them.

5.2 Planning and design

After the initiation stage, the system is designed. Occasionally, a small prototype of the

final product is built and tested. Testing is generally performed by a combination of

testers and end users, and can occur after the prototype is built or concurrently. Controls

should be in place that ensure that the final product will meet the specifications of the

project charter.

5.3 Executing

Executing consists of the processes used to complete the work defined in the project

management plan to accomplish the project's requirements. Execution process involves

coordinating people and resources, as well as integrating and performing the activities

of the project in accordance with the project management plan. The deliverables are
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produced as outputs from the processes performed as defined in the project

management plan.

5.4 Monitoring and Controlling

Monitoring and Controlling consists of those processes performed to observe project

execution so that potential problems can be identified in a timely manner and corrective

action can be taken, when necessary, to control the execution of the project. The key

benefit is that project performance is observed and measured regularly to identify

variances from the project management plan. Over the course of any construction

project, the work scope changes. Change is a normal and expected part of the

construction process. Changes can be the result of necessary design modifications,

differing site conditions, material availability, contractor-requested changes, value

engineering and impacts from third parties, to name a few. Beyond executing the

change in the field, the change normally needs to be documented to show what was

actually constructed. This is referred to as Change Management. Hence, the owner

usually requires a final record to show all changes or, more specifically, any change that

modifies the tangible portions of the finished work. The record is made on the contract

documents usually, but not necessarily limited to, the design drawings. The end product

of this effort is what the industry terms as-built drawings, or more simply, asbuilts. The

requirement for providing them is a norm in construction contracts. When changes are

introduced to the project the viability of the project has to be assessed again. It is

important not to lose sight of the initial goals and targets of the projects. When the

changes accumulate, the forecasted end result may not justify the proposed investment.

5.5 Closing

Closing includes the formal acceptance of the project and the ending thereof.

Administrative activities include the archiving of the files and documenting lessons

learned.

In Section 4 of this course you will cover these topics:
Operations Management
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Topic : Operations Management

Topic Objective:

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

 Understand Origins of Operations Management

 Understand Quality Management in Operations Management

 Understand Manufacturing in Operations Management

 Understand Logistics or distribution in Operations Management

 Understand High level inventory management in Operations Management

Definition/Overview:

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

with the production of 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, and the analysis of queue systems.

Key Points:

1. Origins of Operations Management

The origins of Operations Management can be traced back to the Industrial Revolution, the

same as Scientific Management and Operations Research. Adam Smith treats the topic of the

division of labor when opening his 1776 masterpiece: An Inquiry into the Nature and Causes

of the Wealth of Nations also commonly known as The Wealth of Nations. The first

documented effort to solve operation management issues comes from Eli Whitney back in

1798, leading to the birth of the American System of Manufacturers (ASM) by the mid-

1800s. It was not until the late 1950's that the scholars noted the importance of viewing

production operations as systems. Historically, the body of knowledge stemming from

industrial engineering formed the basis of the first MBA programs, and is central to

operations management as used across diverse business sectors, industry, consulting and non-

profit organizations.
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2. Quality Management in Operation Management

Quality management is a method for ensuring that all the activities necessary to design,

develop and implement a product or service are effective and efficient with respect to the

system and its performance. Quality management can be considered to have three main

components: quality control, quality assurance and quality improvement. Quality

management is focused not only on product quality, but also the means to achieve it. Quality

management therefore uses quality assurance and control of processes as well as products to

achieve more consistent quality.

3. Manufacturing in Operations Management

A canned food manufacturer's materials inventory includes the ingredients to form the foods

to be canned, empty cans and their lids (or coils of steel or aluminum for constructing those

components), labels, and anything else (solder, glue, ...) that will form part of a finished can.

The firm's work in process includes those materials from the time of release to the work floor

until they become complete and ready for sale to wholesale or retail customers. This may be

vats of prepared food, filled cans not yet labelled or sub-assemblies of food components. It

may also include finished cans that are not yet packaged into cartons or pallets. Its finished

good inventory consists of all the filled and labelledcans of food in its warehouse that it has

manufactured and wishes to sell to food distributors (wholesalers), to grocery stores

(retailers), and even perhaps to consumers through arrangements like factory stores and outlet

centers.

4. Logistics or distribution in Operations Management

The logistics chain includes the owners (wholesalers and retailers), manufacturers' agents,

and transportation channels that an item passes through between initial manufacture and final

purchase by a consumer. At each stage, goods belong (as assets) to the seller until the buyer

accepts them. Distribution includes four components:

 Manufacturers' agents: Distributors who hold and transport a consignment of finished goods

for manufacturers without ever owning it. Accountants refer to manufacturers' agents'

inventory as "matriel" in order to differentiate it from goods for sale.

 Transportation: The movement of goods between owners, or between locations of a given

owner. The seller owns goods in transit until the buyer accepts them. Sellers or buyers may

transport goods but most transportation providers act as the agent of the owner of the goods.
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 Wholesaling: Distributors who buy goods from manufacturers and other suppliers (farmers,

fishermen, etc.) for re-sale work in the wholesale industry. A wholesaler's inventory consists

of all the products in its warehouse that it has purchased from manufacturers or other

suppliers. A produce-wholesaler (or distributor) may buy from distributors in other parts of

the world or from local farmers. Food distributors wish to sell their inventory to grocery

stores, other distributors, or possibly to consumers.

 Retailing: A retailer's inventory of goods for sale consists of all the products on its shelves

that it has purchased from manufacturers or wholesalers. The store attempts to sell its

inventory (soup, bolts, sweaters, or other goods) to consumers.

It is a key observation in "Lean Manufacturing" that it is often the case that more than 90% of

a product's life prior to end user sale is spent in distribution of one form or another. On the

assumption that the time is not itself valuable to the customer this adds enormously to the

working capital tied up in the business as well as the complexity of the supply chain.

Reduction and elimination of these inventory 'wait' states is a key concept in Lean.

5. High level inventory management in Operations Management

It seems that around about 1880 there was a change in manufacturing practice from

companies with relatively homogeneous lines of products to vertically integrated companies

with unprecedented diversity in processes and products. Those companies (especially in

metalworking) attempted to achieve success through economies of scope - the gains of jointly

producing two or more products in one facility. The managers now needed information on the

effect of product mix decisions on overall profits and therefore needed accurate product cost

information. A variety of attempts to achieve this were unsuccessful due to the huge overhead

of the information processing of the time. However, the burgeoning need for financial

reporting after 1900 created unavoidable pressure for financial accounting of stock and the

management need to cost manage products became overshadowed. In particular it was the

need for audited accounts that sealed the fate of managerial cost accounting. The dominance

of financial reporting accounting over management accounting remains to this day with few

exceptions and the financial reporting definitions of 'cost' have distorted effective

management 'cost' accounting since that time. This is particularly true of inventory. The

benefit of these formulae is that the first absorbs all overheads of production and raw material

costs in to a value of inventory for reporting. The second formula then creates the new start

point for the next period and gives a figure to be subtracted from sales price to determine
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some form of sales margin figure. This ratio estimates how many times the inventory turns

over a year. This number tells us how much cash/goods are tied up waiting for the process

and is a critical measure of process reliability and effectiveness. So a factory with two

inventory turns has six months stock on hand which generally not a good figure (depending

upon industry) whereas a factory that moves from six turns to twelve turns has probably

improved effectiveness by 100%. This improvement will have some negative results in the

financial reporting since the 'value' now stored in the factory as inventory is reduced.

In Section 5 of this course you will cover these topics:
Acquisition Management

Topic : Acquisition Management

Topic Objective:

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

 Understand the Acquisition Process

 Learn about the Selection of Bidders in Purchasing

 Identify Bidding Process in Purchasing

 Study Technical Evaluation in Purchasing

 Understand Negotiating in Purchasing

Definition/Overview:

Acquisition Management: Acquisition management is a term used to describe the

methodologies and systems to manage customer and stakeholder prospects and inquiries,

generally generated by a variety of marketing techniques. It can be considered the

connectivity between advertising and customer relationship management.
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Key Points:

1. The Acquisition Process

The revised acquisition process for major systems in industry and defense is shown in the

figure below. The process is defined by a series of phases during which technology is defined

and matured into viable concepts, which are subsequently developed and readied for

production, after which the systems produced are supported in the field.

The process allows for a given system to enter the process at any of the development phases.

For example, a system using unproven technology would enter at the beginning stages of the

process and would proceed through a lengthy period of technology maturation, while a

system based on mature and proven technologies might enter directly into engineering

development or, conceivably, even production.

2. Selection of Bidders in Purchasing

This is the process where the organization identifies potential suppliers for specified supplies,

services or equipment. These suppliers' credentials (qualifications) and history are analyzed,

together with the products or services they offer. The bidder selection process varies from

organization to organization, but can include running credit reports, interviewing

management, testing products, and touring facilities. This process is not always done in order

of importance, but rather in order of expense. Often purchasing managers research potential

bidders obtaining information on the organizations and products from media sources and their

own industry contacts. Additionally, purchasing might send Request for Information (RFI) to

potential suppliers to help gather information. Engineering would also inspect sample

products to determine if the company can produce products they need. If the bidder passes

both of these stages engineering may decide to do some testing on the materials to further

verify quality standards.

These tests can be expensive and involve significant time of multiple technicians and

engineers. Engineering management must make this decision based on the cost of the

products they are likely to procure, the importance of the bidders product to production, and

other factors. Credit checks, interviewing management, touring plants as well as other steps
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could all be utilized if engineering, manufacturing, and supply chain managers decide they

could help their decision and the cost is justifiable.

Other organizations might have minority procurement goals to consider in selection of

bidders. Organizations identify goals in the use of companies owned and operated by certain

ethnicities or women owned business enterprises. Significant utilizing of minority suppliers

may qualify the firm as a potential bidder for a contract with a company or governmental

entity looking to increase their minority supplier programs. This selection process can include

or exclude international suppliers depending on organizational goals and criteria. Companies

looking to increase their pacific rim supplier base may exclude suppliers from the Americas,

Europe, and Australia. Other organizations may be looking to purchase domestically to

ensure a quicker response to orders as well as easier collaboration on design and production.

Organizational goals will dictate the criteria for the selection process of bidders. It is also

possible that the product or service being procured is so specialized that the number of

bidders are limited and the criteria must be very wide to permit competition. If only one firm

can meet the specifications for the product then the purchasing managers must consider

utilizing a Sole Source option or work with engineering to broaden the specifications if the

project will permit alteration in the specifications. The sole source option is the part of the

selection of bidders that acknowledges there is sometimes only one reasonable supplier for

some services or products. This can be because of the limited applications for the product

cannot support more than one manufacturer, proximity of the service provided, or the

products are newly designed or invented and competition is not yet available.

3. Bidding Process in Purchasing

This is the process an organization utilizes to procure goods, services or equipment.

Processes vary significantly from the stringent to the very informal. Large corporations and

governmental entities are most likely to have stringent and formal processes. These processes

can utilize specialized bid forms that require specific procedures and detail. The very

stringent procedures require bids to be open by several staff from various departments to

ensure fairness and impartiality. Responses are usually very detailed. Bidders not responding

exactly as specified and following the published procedures can be disqualified. Smaller

private businesses are more likely to have less formal procedures. Small private firms are

more likely to have informal procedures. Bids can be in the form of an email to all of the
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bidders specifying products or services. Responses by bidders can be detailed or just the

proposed dollar amount.

Most bid processes are multi-tiered. Acquisitions under a specified dollar amount can be user

discretion permitting the requestor to choose who ever they want. This level can be as low as

$100 or as high as $10,000 depending on the organization. The rationale is the savings

realized by processing these request the same as expensive items is minimal and does not

justify the time and expense. Purchasing departments watch for abuses of the user discretion

privilege. Acquisitions in a mid range can be processed with a slightly more formal process.

This process may involve the user providing quotes from three separate suppliers. Purchasing

may be asked or required to obtain the quotes. The formal bid process starts as low as

$10,000 or as high as $100,000 depending on the organization. The bid usually involves a

specific form the bidder fills out and must be returned by a specified deadline. Depending of

the commodity being purchased and the organization the bid may specify a weighted

evaluation criterion. Other bids would be evaluated at the discretion of purchasing or the end

users. Some bids could be evaluated by a cross-functional committee. Other bids may be

evaluated by the end user or the buyer in Purchasing. Especially in small, private firms the

bidders could be evaluated on criteria or factors that have little if anything to do with the

actual bid. Examples of these factors are history of the bidder with the company, history of

the bidder with the companys senior management at other firms, and bidders breadth of

products.

4. Technical Evaluation in Purchasing

Technical Evaluations, evaluations of the technical suitability of the quoted goods or services,

if required, are normally performed prior to the Commercial Evaluation. During this phase of

the procurement process, a technical representative of the company (usually an engineer) will

review the proposal and designate each bidder as either technical acceptable or technically

unacceptable.

5. Negotiating in Purchasing

Negotiating is a key skillset in the Purchasing field. One of the goals of Purchasing Agents is

to acquire goods per the most advantageous terms of the buying entity (or simply, the

"Buyer"). Purchasing Agents typically attempt to decrease costs while meeting the Buyer's
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other requirements such as an on-time delivery, compliance to the commercial terms and

conditions (including the warranty, the transfer of risk, assignment, auditing rights,

confidentiality, remedies, etc). Good negotiators, those with high levels of documented "cost

savings", receive a premium within the industry relative to their compensation. Depending on

the employment agreement between the Purchasing Agent (Buyer) and the employer, Buyer's

cost savings can result in the creation of value to the business, and may result in a flat-rate

bonus, or a percentage payout to the Purchasing Agent of the documented cost savings.

Purchasing Departments, while they can be considered as a support function of the key

business, are actually revenue generating departments. For example, if the company needs to

buy $30 million USD of widgets and the Purchasing Department secures the widgets for

$25M USD, the Purchasing Department would have saved the company $5M USD. That

savings could exceed the annual budget of the department, which in effect would pay the

department's overhead - the employee's salaries, computers, office space, etc.
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