
“Information Systems Project Management”.

: Introduction To Project Management

Topic Objective:

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

 Learn the introduction to Project Management

 Learn the Project Management Lifecycle

 Managing Project Teams

Definition/Overview:

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. 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, which is the subject of this topic.

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

while adhering to classic project constraintsusually scope, quality, time and budget. The

secondaryand more ambitiouschallenge 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.
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Key Points:

1. Project or software Life cylce

Software lifecycle processes are methods and standards for improving and mastering

development processes, supporting processes and management processes throughout the

software lifecycle.

The quest for the optimized mix of processes has resulted in different standards throughout the

history of software development. One of the latest which was published is the ISO/IEC 12207

standard. This standard was proposed in 1988 and published in August 1995. It was created to

establish a common international framework to acquire, supply, develop, operate, and maintain

software.

ISO/IEC 12207 consists of three types of processes:

 Primary lifecycle processes;

 Supporting lifecycle processes;

 Organizational lifecycle processes.

Because the complete ISO/IEC 12207 standard is very elaborate this entry will only explain

some, more interesting, parts of the primary lifecycle processes.

In this entry the word product will be used instead of system, software product or software

service.

As a discipline, project management developed from different fields of application including

construction, engineering, and defense. In the United States, the forefather of project

management is 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, for being an

associate 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

allocation.
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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 interest 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 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.

Project management is quite often the province and responsibility of an individual project

manager. This individual seldom participates directly in the activities that produce the end result,

but rather strives to maintain the progress and productive mutual interaction of various parties in

such a way that overall risk of failure is reduced.
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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. In whatever field, a successful project manager

must be able to envision the entire project from start to finish and to have the ability to ensure

that this vision is realized. Any type of product or service buildings, vehicles, electronics,

computer software, financial services, etc. may have its implementation overseen by a project

manager and its operations by a product manager.

1.1 Managing projects

o Estimates with wide variations should be investigated for thorough understanding

o Identify source of estimates, especially if not empirical

o Identify high risk dependencies

o Compare estimates to historical values looking for large variations

o Pull risk forward to allow time to react

o Identify all potential critical paths

o Note project duration risk

Dependency on external parties is the largest sub categorization of schedule risk in the

database, (editors note: as might be expected since it is always safe to blame the other

party) followed by poor estimations.

To assist in reducing these risks, Kendrick explains that the process should start with the

WBS and apply estimates for effort and resources.
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: The Project Management Lifecycle

Topic Objective:

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

 Learn about Product lifecycle management

 Learn about Product Data Management

 The core of PLM (product lifecycle management

Definition/Overview:

Product lifecycle management (PLM): is the process of managing the entire lifecycle of a

product from its conception, through design and manufacture, to service and disposal. It is one of

the four cornerstones of a corporation's information technology structure. All companies need to

manage communications and information with their customers (CRM-Customer Relationship

Management) and their suppliers (SCM-Supply Chain Management) and the resources within the

enterprise (ERP-Enterprise Resource Planning). In addition, manufacturing engineering

companies must also develop, describe, manage and communicate information about their

products (PDM).

Documented benefits include:

o Reduced time to market

o Improved product quality

o Reduced prototyping costs

o Savings through the re-use of original data

o A framework for product optimization

o Reduced waste

o Savings through the complete integration of engineering workflows
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Product Lifecycle Management (PLM) is more to do with managing descriptions and properties

of a product through its development and useful life, mainly from a business/engineering point of

view; whereas Product life cycle management (PLCM) is to do with the life of a product in the

market with respect to business/commercial costs and sales measures.

Product lifecycle management (PLM) is the title commonly applied to a set of application

software that enables the New Product Development (NPD) business process.

Within PLM there are four primary areas;

o Product and Portfolio Management (PPM)

o Product Design (CAx)

o Manufacturing Process Management (MPM)

o Product Data Management (PDM)

Product Data Management is focused on capturing and maintaining information on products

and/or services through its development and useful life. Product and Portfolio Management is

focused on managing resource allocation, tracking progress vs. plan for projects in the new

product development projects that are in process (or in a holding status). Portfolio management

is a tool that assists management in tracking progress on new products and making trade-off

decisions when allocating scarce resources.

Key Points:

1. The core of PLM

The core of PLM (product lifecycle management) is in the creation and central management of

all product data and the technology used to access this information and knowledge. PLM as a

discipline emerged from tools such as CAD, CAM and PDM, but can be viewed as the

integration of these tools with methods, people and the processes through all stages of a products

life It is not just about software technology but is also a business strategy.
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For simplicity the stages described are shown in a traditional sequential engineering workflow.

The exact order of event and tasks will vary according to the product and industry in question but

the main processes are:

Conceive

o Specification

o Concept design

o Design

 Detailed design

 Validation and analysis (simulation)

 Tool design

The reality is however more complex, people and departments cannot perform their tasks in

isolation and one activity cannot simply finish and the next activity start. Design is an iterative

process, often designs need to be modified due to manufacturing constraints or conflicting

requirements. Where exactly a customer order fits into the time line depends on the industry

type, whether the products are for example Build to Order, Engineer to Order, or Assemble to

Order.

Inspiration for the burgeoning business process now known as PLM came when American

Motors Corporation (AMC) was looking for a way to speed up its product development process

to compete better against its larger competitors in 1985, according to Franois Castaing, Vice

President for Product Engineering and Development. After introducing its compact Jeep

Cherokee (XJ), the vehicle that launched the modern sport utility vehicle market, AMC began

development of a new model, that later came out as the Jeep Grand Cherokee.

The first part in its quest for faster product development was computer-aided design (CAD)

software system that makes engineers more productive. The second part in this effort was the

new communication system that allowed conflicts to be resolved faster, as well as reducing

costly engineering changes because all drawings and documents were in a central database. The

product data management was so effective, that after AMC was purchased by Chrysler, the

system was expanded throughout the enterprise connecting everyone involved in designing and

building products. While an early adopter of PLM technology, Chrysler was able to become the
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auto industry's lowest-cost producer, recording development costs that were half of the industry

average by the mid-1990s. Many software solutions have developed to organize and integrate the

different phases of a products lifecycle.

PLM should not be seen as a single software product but a collection of software tools and

working methods integrated together to address either single stages of the lifecycle or connect

different tasks or manage the whole process. Some software providers cover the whole PLM

range while others a single niche application. Some applications can span many fields of PLM

with different modules within the same data model. An overview of the fields within PLM is

covered here. It should be noted however that the simple classifications do not always fit exactly,

many areas overlap and many software products cover more than one area or do not fit easily

into one category. It should also not be forgotten that one of the main goals of PLM is to collect

knowledge that can be reused for other projects and to coordinate simultaneous concurrent

development of many products. It is about business processes, people and methods as much as

software application solutions. Although PLM is mainly associated with engineering tasks it also

involves marketing activities such as Product Portfolio Management (PPM), particularly with

regards to New product introduction (NPI).

: Managing Project Teams

Topic Objective:

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

 Learn about a project team

 Learn about formation of the business policy

 Learn How to implement policies and strategies

 Learn about the development of policies and strategies
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Definition/Overview:

A project team is a team whose members usually belong to different groups, functions and are

assigned to activities for the same project. A team can be divided into sub-teams according to

need. Usually project teams are only used for a defined period of time. The project team often

works under the direction of the project manager and consists of a variety of members.

These usually provide a variety of specialist services to the project manager. These may include

engineers, planners or assurance staff. These actors often need to have a wide understanding of

many issues and the ability to adapt to the changing project requirements. Therefore, the

formulation of a strong team is important, as they must be able to tackle a variety of issues

collaboratively and learn to negotiate any soft or shadow issues that may arise to resolve

problems effectively.

Projects often bring together a variety of stakeholders or actors and face a number of problems.

Stakeholders and actors may discuss these in an open and transparent way throughout the design

and analysis stages of the project. This helps to ensure that the team work together collectively

and that they have time to discuss important issues with others.

Key Points:

Management operates through various functions, often classified as planning, organizing,

leading/motivating and controlling.

o Planning: deciding what needs to happen in the future (today, next week, next

month, next year, over the next 5 years, etc.) and generating plans for action.

o Organizing: making optimum use of the resources required to enable the successful

carrying out of plans.

o Leading/Motivating: exhibiting skills in these areas for getting others to play an

effective part in achieving plans.

o Controlling: monitoring -- checking progress against plans, which may need

modification based on feedback.
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1. Formation of the business policy

o The mission of the business is its most obvious purpose -- which may be, for

example, to make soap.

o The vision of the business reflects its aspirations and specifies its intended

direction or future destination.

o The objectives of the business refers to the ends or activity at which a certain task

is aimed.

o The business's policy is a guide that stipulates rules, regulations and objectives, and

may be used in the managers' decision-making. It must be flexible and easily

interpreted and understood by all employees.

o The business's strategy refers to the coordinated plan of action that it is going to

take, as well as the resources that it will use, to realize its vision and long-term

objectives. It is a guideline to managers, stipulating how they ought to allocate and

utilize the factors of production to the business's advantage. Initially, it could help the

managers decide on what type of business they want to form.

1.1 How to implement policies and strategies

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.
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o A good environment is required within the business.

1.1 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.

o All policies must be discussed with all managerial personnel and staff that is

required in the execution of any departmental policy.

1.2 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.

1.3 Managerial levels and hierarchy

The management of a large organization may have three levels:

o Senior management (or "top management" or "upper management")

o Middle management

o Low-level management, such as supervisors or team-leaders
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o Foreman

o Rank and File

1.4 Top-level management

o require an extensive knowledge of management roles and skills.

o They have to be very aware of external factors such as markets.

o Their decisions are generally of a long-term nature

o Their decision are made using analytic, directive, conceptual and/or

behavioral/participative processes

o They are responsible for strategic decisions.

o They have to chalk out the plan and see that plan may be effective in the future.

o They are executive in nature.

1.5 Middle management

o Mid-level managers have a specialized understanding of certain managerial tasks.

o They are responsible for carrying out the decisions made by top-level management.

1.6 Lower management

o This level of management ensures that the decisions and plans taken by the other

two are carried out.

o Lower-level managers' decisions are generally short-term ones
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1.7Foreman

o They are men who have direct supervision over the working force in office factory,

sales field or other areas of activity of the concern.

1.8 Rank and File

o The responsibilities of the persons belonging to this group are even more restricted

and more specific than those of the foreman.

In Section 2 of this course you will cover these topics:
Managing Project Communications

Managing Project Scope

Managing Project Scheduling

You may take as much time as you want to complete the topic coverd in section 2.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Managing Project Communications

Topic Objective:

At the end of this topic student would be able to:
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 Learn about the Communications management

 popular communications method

Definition/Overview:

Communications management: Is the systematic planning, implementing, monitoring, and

revision of all the channels of communication within an organization, and between

organizations; it also includes the organization and dissemination of new communication

directives connected with an organization, network, or communications technology. Aspects of

communications management include developing corporate communication strategies, designing

internal and external communications directives, and managing the flow of information,

including online communication. New technology forces constant innovation on the part of

communications managers.

Effective organizational communications are an essential precondition of effective management

-- without effective communication, management becomes difficult or impossible. Organizations

with more than one level of management suffer from communications problems that can

interfere with almost any aspect of the organization, including corrective actions.

The purpose of communications management is to ensure that both managers and workers have

access to the information. Theoretically, all parties will be able to agree on the tasks to improve

the organization, and everyone will work together in a more coordinated fashion; in practice, the

same incentives must apply to both managers and workers, or else groups with differing

incentives will develop different goals, negating the effect of the shared information. One of the

simplest and most practical communications management methods is a straightforward,

hierarchical, bidirectional communication method, with clear incentives.
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Key Points:

1. Popular communications

One simple and popular communications method is called the weekly reporting method: every

employee composes an e-mail report, once a week, including information on their activities in

the preceding week, their plans for the following week, and any other information deemed

relevant to the larger group, bearing in mind length considerations. Reports are sent to managers,

who summarize and report to their own managers, eventually leading to an overall summary led

by the CEO, which is then sent to the board of directors. The CEO then sends the board's

summary back down the ladder, where each manager can append an additional summary or note

before referring it to their employees. Eventually, each employee will receive a long e-mail,

containing many or all of the above-mentioned summaries, from every level of management;

reading the full result is rarely a requirement. Curious or ambitious employees are considered

more likely to read the result; task-centered employees, however, are not.

Strategy is about choice, which affects outcomes. Organizations can often survive -- indeed do

well -- for periods of time in conditions of relative stability, low environmental turbulence and

little competition for resources. Virtually none of these conditions prevail in the modern world

for great lengths of time for any organization or sector, public or private. Hence, the rationale for

strategic management. The nature of the strategy adopted and implemented emerges from a

combination of the structure of the organization (loosely coupled or tightly coupled), the type of

resources available and the nature of the coupling it has with environment and the strategic

objective being pursued. Strategy is adaptable by nature rather than rigid set of instructions. In

some situations it takes the nature of emergent strategy. The simplest explanation of this is the

analogy of a sports scenario.

If a football team were to organize a plan in which the ball is passed in a particular sequence

between specifically positioned players, their success is dependent on each of those players both

being present at the exact location, and remembering exactly when, from whom and to whom the

ball is to be passed; moreover that no interruption to the sequence occurs. By comparison, if the

team were to simplify this plan to a strategy where the ball is passed in the pattern alone,

between any of the team, and at any area on the field, then their vulnerability to variables is
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greatly reduced, and the opportunity to operate in that manner occurs far more often. This

manner is a strategy.

In the field of business administration it is possible mention to the "strategic consistency."

: Managing Project Scope

Topic Objective:

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

 Learn about managing project and risk

 Scope creep management

 Business scope creep management

 Scope management plan

 Features (Technology) scope creep

Definition/Overview:

Project management: In project management, the scope of a project is the sum total of all of its

products and their requirements or features. Sometimes the term scope is used to mean the

totality of work needed to complete a project. In traditional project management, the tools to

describe a project's scope (product) are the product breakdown structure and product

descriptions. The primary tool to describe a project's scope (work) is the work breakdown

structure.

\
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Key Points:

Extreme project management: advocates the use of user stories, feature lists and feature cards

to describe a project's scope (product-deliverable).If requirements are not completely defined and

described and if there is no effective change control in a project, scope or requirement creep may

ensue.

1.1. Scope creep management

Scope creep management is important for effective project management. Projects are

expected to meet strict deadlines with resource restraints, and an unvetted and

unapproved change in the scope can affect the success of the project. Scope creep

sometimes causes cost overrun.

Scope creep is a term which refers to the incremental expansion of the scope of a project,

which may include and introduce more requirements that may not have been a part of the

initial planning of the project, while nevertheless failing to adjust schedule and budget.

There are two distinct ways to separate scope creep management. The first is business

scope creep, and the second is called features (also technology) scope creep. The type of

scope creep management is always dependent upon on the people who create the

changes.

1.2. Business scope creep management

Occurs when decisions that are made with reference to a project are designed to solve or

meet the requirements and needs of the business. Business scope creep changes may be a

result of poor requirements definition early in development, or the failure to include the

users of the project until the later stage of the systems development life cycle.

1.3. Scope management plan

Scope management plan is one of the major Scope communication documents. The

Project Scope Management Plan documents how the project scope will be defined,

managed, controlled, verified and communicated to the project team and

stakeholders/customers. It also includes all work required to complete the project. The
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documents are used to control what is in and out of the scope of the project by the use of

a Change Management system. Items deemed out of scope go directly through the change

control process and are not automatically added to the project work items. The Project

Scope Management plan is included in as one of the sections in the overall Project

Management plan. It can be very detailed and formal or loosely framed and informal

depending on the communication needs of the project.

1.4. Features (Technology) scope creep

It occurs when the scope creep is introduced by technologists adding features not

originally contemplated. Customer-pleasing scope creep occurs when the desire to please

the customer through additional product features adds more work to the current project

rather than to a new project proposal. Gold-plating scope creep occurs when

technologists augment the original requirements because of a bias toward "technical

perfectionism" or because the initial requirements were insufficiently clear or detailed.

: Managing Project Scheduling

Topic Objective:

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

 Learn way to manage projects

 Scheduling tools

 Constraint Management

 Execution of the project entails

Definition/Overview:

In project management, a schedule consists of a list of a project's terminal elements with

intended start and finish dates. Before a project schedule can be created, a project manager

should typically have a work breakdown structure (WBS), an effort estimate for each task, and a
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resource list with availability for each resource. If these are not yet available, it may be possible

to create something that looks like a schedule, but it will essentially be a work of fiction. They

can be created using a consensus-driven estimation method like Wideband Delphi.

The reason for this is that a schedule itself is an estimate: each date in the schedule is estimated,

and if those dates do not have the buy-in of the people who are going to do the work, the

schedule will be inaccurate. In many industries, such as engineering and construction; the

development and maintenance of the project schedule is the responsibility of a full time

scheduler or team of schedulers, depending on the size of the project. And though the techniques

of scheduling are well developed, they are inconsistently applied throughout industry.

Standardization and promotion of scheduling best practices are being pursued by the Association

for the Advancement of Cost Engineering (AACE), the Project Management Institute (PMI). In

some large corporations, scheduling, as well as cost, estimating, and risk management are

organized under the department of project controls.

Many project scheduling software products exist which can do much of the tedious work of

calculating the schedule automatically, and plenty of books and tutorials dedicated to teaching

people how to use them. However, before a project manager can use these tools, he or she should

understand the concepts behind the WBS, dependencies, resource allocation, critical paths, Gantt

charts and earned value. These are the real keys to planning a successful project.

Key Points:

1. Scheduling: is an important tool for manufacturing and engineering, where it can have a

major impact on the productivity of a process. In manufacturing, the purpose of scheduling is to

minimize the production time and costs, by telling a production facility what to make, when,

with which staff, and on which equipment. Production scheduling aims to maximize the

efficiency of the operation and reduce costs.
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Production scheduling tools greatly outperform older manual scheduling methods. These provide

the production scheduler with powerful graphical interfaces which can be used to visually

optimize real-time work loads in various stages of production, and pattern recognition allows the

software to automatically create scheduling opportunities which might not be apparent without

this view into the data. For example, an airline might wish to minimize the number of airport

gates required for its aircraft, in order to reduce costs, and scheduling software can allow the

planners to see how this can be done, by analyzing time tables, aircraft usage, or the flow of

passengers.

Companies use backward and forward scheduling to allocate plant and machinery resources, plan

human resources, plan production processes and purchase materials.

Forward scheduling is planning the tasks from the date resources become available to determine

the shipping date or the due date.

Backward scheduling is planning the tasks from the due date or required-by date to determine the

start date and/or any changes in capacity required.

The benefits of production scheduling include:

o Process change-over reduction

o Inventory reduction, leveling

o Reduced scheduling effort

o Increased production efficiency

o Labor load leveling

o Accurate delivery date quotes

o Real time information

1.1 Constraint Management

When controlling project constraint it must be understood that only two of the three

constraints can be defined, the third will be determined by the other two. It should be

determined which of the three (resource, scope or schedule) if the controlling constraint and
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which is the most acceptable to change. Determining this and insuring the stakeholders

understand and consequence of this is of utmost importance.

If scope is the least important, determine methods to achieve the most for the customer while

using fewer resources, trim low priority scope, suggest alternative solutions to the problem

being addressed, and look for reusable components from other projects.

For resource constraints look at cross-training staff or training new people. Outsourcing is an

option but introduces significant risk.

If schedule constraints are an issue, it is possible to use schedule float. Also carefully analyze

the schedule for tasks that can overlap, If they exist look at defining the tasks with more

granularity. Lastly, if the funds are available, add more resources to try to compress the

schedule. All of these introduce their own risk.

Continually analyze the project for other risks. Kendrick provides a general list of risk

categories to assist in brainstorming, analyzing historical data or previous projects

Managing Activity Risk

o Use one of the three methods of handling risk mitigate, avoid, transfer

o Develop contingency plans for all risk

o Publicly display risks

o Look for ways to prevent risk

Risks fall into three broad categories controllable known, uncontrollable known and

unknown. For the former two, one must understand the risks before they can determine how

to manage them. This is done using root cause analysis. As the name implies its goal is to

look for the root cause on the problem and solve it at that point. Kendrick briefly discusses

the use of fishbone diagrams as a tool to assist in this process. Even unknown elements

should be handled in this manner, but obviously as they are incurred. do it.
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The four ways of handling risk are:

o Avoidance - Take action to avoid the risk

o Mitigation - Define actions to take when the risk occurs

o Transfer - Have someone else handle the risk i.e. insurance

o Acceptance - Identify the risk as acceptable and let it happen.

Determining which option to chose is primarily financial, but schedule and manpower may

be involved. As a tool, Kendrick provides a number of "checklist" opinions for looking at

each of these options.

Contingency planning is briefly discussed for scope, resource and schedule.

o Quantifying and Analyzing Project Risk

o Key Ideas: Quantifying and Analyzing Generate a formal survey project risk

o Determine project uncertainty based on prior estimates

o Use effort months to determine project size.

Kendrick highlights the common project level risks as (citing Capers Jones as the original

source):

o Estimates that are excessively inaccurate

o Too aggressive a schedule

o Poor management

o Scope creep (poor change management)

o Large projects not staffed appropriately
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1.2 Execution of the project entails

Execution of the project entails the Project Manager applying the plan, leading the team and

monitoring the project status looking for trends that can indicate variations (good and bad) in

the project execution. Results of the analysis need to be communicated and adjustments made

through a change management and/or issue resolution process.

Communication is imperative. Kendrick describes a variety of tools to aid in communication

and notes where challenges may be become more difficult (remote projects, multiple

languages, large number of stakeholders with differing goals). He also provides the

obligatory how-to-run-a-meeting discussion.

Project traceability is important and Kendrick outlines the needs and requirements of a

Project Management Information System. This system should be a repository for all project

documents and appropriately accessible to all people.

For longer projects Kendrick suggests a periodic project review and assessment. He provides

a checklist of the items this should include and show to conduct the meeting.

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

Managing Project Quality

You may take as much time as you want to complete the topic coverd in section 3.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.
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: Managing Project Resources

Topic Objective:

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

 Managing the project

 Monitoring and Controlling

 Monitoring and controlling cycle

Definition/Overview:

Managing project

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

ensures that the final product will meet the specifications of the project charter. The results of the

design stage should include a product design that:

o Satisfies the project sponsor, end user, and business requirements.

o Functions as it was intended.

o Can be produced within quality standards.

o Can be produced within time and budget constraints.

Key Points:

1. 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
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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.

1.1 Monitoring and controlling cycle

Monitoring and Controlling includes:

o Measuring the ongoing project activities (where we are);

o Monitoring the project variables (cost, effort, ...) against the project management

plan and the project performance baseline (where we should be);

o Identify corrective actions to properly address issues and risks (How can we get on

track again);

o Influencing the factors that could circumvent integrated change control so only

approved changes are implemented

In multi-phase projects, the Monitoring and Controlling process also provides

feedback between project phases, in order to implement corrective or preventive actions

to bring the project into compliance with the project management plan.

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.

A project manager is the person accountable for accomplishing the stated project

objectives. Key project management responsibilities include creating clear and attainable

project objectives, building the project requirements, and managing the triple constraint

for projects, which is cost, time, and scope.
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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.

: Managing Project Quality

Topic Objective:

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

 Learn about the Quality assurance

 Learn about the Quality control activities

 Learn about the Failure testing

 Learn about the Total quality control

 Learn about the Total quality control

 Learn about the ISO 17025

 Learn about the Company Quality
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Definition/Overview:

Quality assurance: through statistical methods is a key component in a manufacturing

organization, where TQM generally starts by sampling a random selection of the product. The

sample can then be tested for things that matter most to the end users. The causes of any failures

are isolated, secondary measures of the production process are designed, and then the causes of

the failure are corrected. The statistical distributions of important measurements are tracked.

When parts' measures drift into a defined "error band", the process is fixed. The error band has

usually a tighter distribution than the "failure band", so that the production process is fixed

before failing parts can be produced.

It is important to record not just the measurement ranges, but what failures caused them to be

chosen. In that way, cheaper fixes can be substituted later (say, when the product is redesigned)

with no loss of quality. After TQM has been in use, it's very common for parts to be redesigned

so that critical measurements either cease to exist, or become much wider. It took people a while

to develop tests to find emergent problems. One popular test is a "life test" in which the sample

product is operated until a part fails. Another popular test is called "shake and bake", in which

the product is mounted on a vibrator in an environmental oven, and operated at progressively

more extreme vibration and temperatures until something fails. The failure is then isolated and

engineers design an improvement.

A commonly-discovered failure is for the product to disintegrate. If fasteners fail, the

improvements might be to use measured-tension nut drivers to ensure that screws don't come off,

or improved adhesives to ensure that parts remain glued. If a gearbox wears out first, a typical

engineering design improvement might be to substitute a brushless stepper motor for a DC motor

with a gearbox.
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Key Points:

1. Quality control activities

Quality control applies to all forms of products and services. This introduced the rules: "fit for

purpose" and "do it right the first time". It includes the regulation of the quality of raw materials,

assemblies, products and components; services related to production; and management,

production, and inspection processes.

One of the most widely used paradigms for Test management is the PDCA (Plan-Do-Check-Act)

approach, also known as the Shewhart cycle.

1.1 Failure testing

A valuable process to perform on a whole consumer product is failure 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

mould-resistant paint or adding lock-washer placement to the training for new assembly

personnel.

1.2 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
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are continuously tracked, and manufacturing processes are corrected before bad parts can

be produced.

1.3 Total quality control

Deep Analysis of quality assurance practices and premises used about them is the most

necessary inspection control of all in cases where, despite statistical quality control

techniques or quality improvements implemented, sales decrease.

The major problem which leads to a decrease in sales was that the specifications did not

include the most important factor, What the specifications have to state in order to satisfy

the customer requirements?.

The major characteristics, ignored during the search to improve manufacture and overall

business performance were:

o Reliability

o Maintainability

o Safety

o As the most important factor had been ignored, a few refinements had to be

introduced:

o Marketing had to carry out their work properly and define the customers

specifications.

o Specifications had to be defined to conform to these requirements.

o Conformance to specifications i.e. drawings, standards and other relevant

documents, were introduced during manufacturing, planning and control.

o Management had to confirm all operators are equal to the work imposed on them

and holidays, celebrations and disputes did not affect any of the quality levels.
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o Inspections and tests were carried out, and all components and materials, bought in

or otherwise, conformed to the specifications, and the measuring equipment was

accurate, this is the responsibility of the QA/QC department.

o Any complaints received from the customers were satisfactorily dealt with in a

timely manner.

o Feedback from the user/customer is used to review designs.

o Consistent data recording and assessment and documentation integrity.

o Product and/or process change management and notification.

o If the original specification does not reflect the correct quality requirements,

quality cannot be implemented into the product.

o For instance, all parameters for a pressure vessel should include not only the

material and dimensions but operating, environmental, safety, reliability and

maintainability requirements.

To conclude, the above forms the basis from which the philosophy of Quality has

evolved, and the achievement of quality or the fitness-for-purpose is Quality Awareness

throughout the company.

The following are examples of best practice models that enhance the development

process:

1.4 ISO 17025

ISO 17025 is an international standard that specifies the general requirements for the

competence to carry out tests and or calibrations. There are 15 management requirements

and 10 technical requirements. These requirements outline what a laboratory must do to

become accredited. Management system refers to the organization's structure for

managing its processes or activities that transform inputs of resources into a product or
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service which meets the organization's objectives, such as satisfying the customer's

quality requirements, complying with regulations, or meeting environmental objectives.

The CMMI (Capability Maturity Model Integration) model is widely used to implement

Quality Assurance (PPQA) in an organization. The CMMI maturity levels can be divided

in to 5 steps, which a company can achieve by performing specific activities within the

organization.

1.5 Company Quality

During the 1980s, the concept of company quality with the focus on management and

people came to the fore. It was realized that, if all departments approached quality with

an open mind, success was possible if the management led the quality improvement

process.

In Section 4 of this course you will cover these topics:
Managing Project Risk

Managing Project Procurement

You may take as much time as you want to complete the topic coverd in section 4.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.
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: Managing Project Risk

Topic Objective:

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

 Learn the approach to manage risk

 Learn the risk issues addressed by a work breakdown structure

 PERIL database and risk

Definition/Overview:

Risk management: is a structured approach to managing uncertainty related to a threat, through

a sequence of human activities including: risk assessment, strategies development to manage it,

and mitigation of risk using managerial resources. The strategies include transferring the risk to

another party, avoiding the risk, reducing the negative effect of the risk, and accepting some or

all of the consequences of a particular risk. Some traditional risk managements are focused on

risks stemming from physical or legal causes (e.g. natural disasters or fires, accidents, death and

lawsuits). Financial risk management, on the other hand, focuses on risks that can be managed

using traded financial instruments.

Key Points:

The objective of risk management is to reduce different risks related to a pre-selected domain to

the level accepted by society. It may refer to numerous types of threats caused by environment,

technology, humans, organizations and politics. On the other hand it involves all means available

for humans, or in particular, for a risk management entity (person, staff, and organization).

In ideal risk management, a prioritization process is followed whereby the risks with the greatest

loss and the greatest probability of occurring are handled first, and risks with lower probability of

occurrence and lower loss are handled in descending order. In practice the process can be very
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difficult, and balancing between risks with a high probability of occurrence but lower loss versus

a risk with high loss but lower probability of occurrence can often be mishandled.

Intangible risk management identifies a new type of risk - a risk that has a 100% probability of

occurring but is ignored by the organization due to a lack of identification ability. For example,

when deficient knowledge is applied to a situation, a knowledge risk materializes. Relationship

risk appears when ineffective collaboration occurs. Process-engagement risk may be an issue

when ineffective operational procedures are applied. These risks directly reduce the productivity

of knowledge workers, decrease cost effectiveness, profitability, service, quality, reputation,

brand value, and earnings quality. Intangible risk management allows risk management to create

immediate value from the identification and reduction of risks that reduce productivity.

Risk management also faces difficulties allocating resources. This is the idea of opportunity cost.

Resources spent on risk management could have been spent on more profitable activities. Again,

ideal risk management minimizes spending while maximizing the reduction of the negative

effects of risks.

This topic lays the groundwork for people that are new to project or risk management. The topic

starts with the definition of risk as the "loss multiplied by the likelihood" and expands from

there. He explains that this relates to uncertainty in estimates for duration and cost. He identifies

the benefits as:

o Lowering cost and confusion

o Prioritization and stakeholder support

o Input for portfolio management

o Mitigation

o Setting expectations and establishing reserves

o Communication and control

He continues the introduction by justifying project planning and the challenges one might

encounter in an organization that feels a project planning methodology is not needed. He
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describes ways one can address the need to set up a planning process and that the implementation

should be scaled to the size of the projects being performed.

The PERIL database is described and qualified while some of the biases in it are enumerated.

Within the three primary constraints on a project, the database shows the risk elements in the

order of frequency of occurrence as 1) schedule, 2) scope and 3) resource. Implicitly the reader

can determine the database classifies each risk with a description, Project type (IT, Product

development, etc.), schedule impact, cost impact, class (scope, resource, schedule) and

subcategory.

Using the PERIL database Kendrick sites that even though the number of risks classified as

scope related are one-third of the entries, they account for approximately half of the cumulative

schedule delay. He enumerates the ranked sources as:

o Scope creep

o Hardware defect

o Software defect

o Scope gap (ill defined scope)

o Dependency change (unexpected legal, regulatory, etc.)

o Integration defect (change due to unexpected behavior)

Kendrick describes a variety of methods for arriving at and defining deliverables and hence

defining the scope. He suggests using the "is/is not" method of bounding the scope.

Three high-level risk assessment tools are discussed Risk Framework, Risk Complexity Index

and Risk Assessment grid. Risk Framework looks at the project's technology, the market and the

manufacturing effects and uses the relative change to each of these to determine the risk level of

the project. Risk Complexity Index looks at the technical aspects of the project (technology,

architecture and system) and generates a number from 0-99 to quantify risk. Risk Assessment

creates a grid of technology, structure and size to estimate the risk.

The risk issues addressed by a work breakdown structure (WBS) are then discussed. Often

considered only a project planning task Kendrick points out the uncertainty and risk introduced

into a project when the WBS is not fully defined and understood. A WBS at too high a level can
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leave scope ill defined not allowing for proper estimates or definition of work to be performed.

Often WBS elements that are defined at too high a level indicate work that is not understood and

indicates significant risk due to uncertainty on the project.

Schedule is the second level of risks effecting project duration in the PERIL database. The top

five (the book lists ten) categories are:

o Project Dependencies

o Parts Delays

o Estimation errors

o Decision Delay

o Hardware Delay

Dependency on external parties is the largest sub categorization of schedule risk in the database,

(editors note: as might be expected since it is always safe to blame the other party) followed by

poor estimations.

To assist in reducing these risks, Kendrick explains that the process should start with the WBS

and apply estimates for effort and resources. This is an iterative process. A number of things

should be kept in mind:

o Historical data should be used where applicable.

o Resources planning (done next) will effect these estimates so these processes will

need to be iterative.

o Be cognizant of people hesitating to give estimates, it may imply additional

uncertainty.

o If the durations are greater than two weeks they should be broken down further.

o Make sure to incorporate holidays, vacations and other non-project time.

He summarizes a number of estimating techniques:

 Project-level Think-Do-Check based on project size.

 Historical data
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 Prior experience

 Delphi Group Estimating (a form of Consensus estimates)

 Program Evaluation and Review Technique (PERT)

When planning one must determine the skill set required and to identify and reserve the people

with those skills. As with schedule sequencing he recommends a computerized tool to properly

look at staff loading. The loading will need to be compared to other project's needs and resource

availability. Conflicts need to be resolved and documented since this also indicates inherent risk

in the project.

Outsourcing, the primary cause of resource induced delay in the database, is mitigated best by

thorough planning, proper RFP (Request for Proposal) generation, a clear and succinct contract

and monitoring the subcontractor for progress. Although incoming inspection is required, this is

too late to mitigate risk.

Funding issues were small in the PERIL database but the sources of error are due to overlooked

staffing, travel, training and equipment costs. Funds for all of the anticipated financial outlays

must be defined and planned for early in the project planning cycle.

Throughout the sections that discuss scope, schedule and resource risk, Kendrick repeats that

analyzing these items must be an iterative process since they are the primary constraints and

changes in one will effect the others.

: Managing Project Procurement

Topic Objective:

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

 Learn the Procurement steps

 Learn the Procurement and quality

 Learn thModel of the Acquisition Process

 Procurement process
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Definition/Overview:

Procurement: is the acquisition of goods and/or services at the best possible total cost of

ownership, in the right quantity and quality, at the right time, in the right place for the direct

benefit or use of governments, corporations, or individuals, generally via a contract. Simple

procurement may involve nothing more than repeat purchasing. Complex procurement could

involve finding long term partners or even 'co-destiny' suppliers that might fundamentally

commit one organization to another. Almost all purchasing decisions include factors like

delivery and handling, marginal benefit, and price fluctuations. Procurement generally involves

making buying decisions under conditions of scarcity. If good data are available, it is good

practice to make use of economic analysis methods such as cost-benefit analysis or cost-utility

analysis.

An important distinction is made between analysis without risk and those with risk. Where risk

is involved, either in the costs or the benefits, the concept of expected value may be employed.

Based on the consumption purposes of the acquired goods and services, procurement activities

are often split into two distinct categories:

o Direct, production-related procurement

o Indirect, non-production-related procurement

Direct procurement occurs in manufacturing settings only. It encompasses all items that are part

of finished products, such as raw material, components and parts. Direct procurement, which is

the focus in supply chain management, directly affects the production process of manufacturing

firms. In contrast, indirect procurement activities concern operating resources that a company

purchases to enable its operations. It comprises a wide variety of goods and services, from

standardised low value items like office supplies and machine lubricants to complex and costly

products and services like heavy equipment and consulting services.
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Key Points:

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

figure. 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.

1. Model of the Acquisition Process

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. The process itself includes four phases of development:

o Concept and Technology Development: is intended to explore alternative concepts

based on assessments of operational needs, technology readiness, risk, and

affordability.

o Concept and Technology Development phase begins with concept exploration.

During this stage, concept studies are undertaken to define alternative concepts and to

provide information about capability and risk that would permit an objective

comparison of competing concepts.

o System Development and Demonstration phase. This phase could be entered

directly as a result of a technological opportunity and urgent user need, as well as

having come through concept and technology development.

o The last, and longest, phase is the Sustainment and Disposal phase of the program.

During this phase all necessary activities are accomplished to maintain and sustain the

system in the field in the most cost-effective manner possible.
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1.1 Procurement systems

Another common procurement issue is the 'timing' of purchases. Just In Time is a system

(commonly used by Japanese companies but widely adopted by many global manufacturers

from the 1990s onwards) of timing the purchases of consumables so as to keep inventory

costs low.

1.2 Shared services

In order to achieve greater economies of scale, an organizations procurement functions may

be joined into shared services. This combines several small procurement agents into one

centralized procurement system.

1.3 Procurement process

Procurement may also involve a bidding process i.e, Tendering. A company may want to

purchase a given product or service. If the cost for that product/service is over the threshold

that has been established (eg: Company X policy: "any product/service desired that is over

$1,000 requires a bidding process"), depending on policy or legal requirements, Company X

is required to state the product/service desired and make the contract open to the bidding

process. Company X may have ten submitters that state the cost of the product/service they

are willing to provide. Then, Company X will usually select the lowest bidder. If the lowest

bidder is deemed incompetent to provide the desired product/service, Company X will then

select the submitter who has the next best price, and is competent to provide the

product/service.

1.4 Procurement steps

Procurement life cycle in modern businesses usually consists of seven steps:

o Information Gathering: If the potential customer does not already have an

established relationship with sales/ marketing functions of suppliers of needed

products and services (P/S), it is necessary to search for suppliers who can satisfy the

requirements.

o Supplier Contact: When one or more suitable suppliers have been identified,

Requests for Quotation (RFQ), Requests for Proposals (RFP), Requests for
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Information (RFI) or Requests for Tender (RFT) may be advertised, or direct contact

may be made with the suppliers.

o Background Review: References for product/service quality are consulted, and any

requirements for follow-up services including installation, maintenance, and warranty

are investigated. Samples of the P/S being considered may be examined, or trials

undertaken.

o Negotiation: Negotiations are undertaken, and price, availability, and

customization possibilities are established. Delivery schedules are negotiated, and a

contract to acquire the P/S is completed.

o Fulfillment: Supplier preparation, shipment, delivery, and payment for the P/S are

completed, based on contract terms. Installation and training may also be included.

o Consumption, Maintenance and Disposal: During this phase the company evaluates

the performance of the P/S and any accompanying service support, as they are

consumed.

o Renewal: When the P/S has been consumed and/or disposed of, the contract

expires, or the product or service is to be re-ordered, company experience with the

P/S is reviewed. If the P/S is to be re-ordered, the company determines whether to

consider other suppliers or to continue with the same supplier.

In Section 5 of this course you will cover these topics:
Managing Project Execution
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Managing Project Control And Closure

You may take as much time as you want to complete the topic coverd in section 5.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to continue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Managing Project Execution

Topic Objective:

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

 Know the meaning of the project execution

 Learn the Project Execution Plan

 Learn the cohesive plan for Project Execution

Definition/Overview:

Managing Project Executing: Execution 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

produced as outputs from the processes performed as defined in the project management plan.
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Key Points:

The Project Execution Plan (PEP) is a document which acts as a primary manner by which the

Project is planned, monitored and managed. It assists the management in ensuring the

effectiveness and control of their day to day functions.

It should be noted that the Project Execution Plan is a dynamic document, and so for it to serve

as a communication tool, it has to be kept updated as the project progresses through its design

stages. To meet the particular state of affairs of a project, the Project Execution Plan needs to be

modified accordingly. However, a typical PEP should include plans pertaining to the project as a

whole; product purchasing, product development and risk management.

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.

The initiation stage should include a cohesive plan that encompasses the following areas:

o Study analyzing the business needs in measurable goals.

o Review of the current operations.

o Conceptual design of the operation of the final product.

o Equipment requirement.

o Financial analysis of the costs and benefits including a budget.

o Select stake holders, including users, and support personnel for the project.

o Project charter including costs, tasks, deliverables, and schedule.

o 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
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specifications of the project charter. The results of the design stage should include a

product design that:

o Satisfies the project sponsor, end user, and business requirements.

o Functions as it was intended.

o Can be produced within quality standards.

o Can be produced within time and budget constraints.

: Managing Project Control And Closure

Topic Objective:

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

 Learn about the monitoring and Controlling

 Learn about Monitoring and controlling cycle

 Learn about Project control

 Learn about Formal process of a Project control

Definition/Overview:

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.
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Monitoring and controlling cycle

Monitoring and Controlling includes:

o Measuring the ongoing project activities (where we are);

o Monitoring the project variables (cost, effort, ...) against the project management

plan and the project performance baseline (where we should be);

o Identify corrective actions to properly address issues and risks (How can we get on

track again);

o Influencing the factors that could circumvent integrated change control so only

approved changes are implemented

o In multi-phase projects, the Monitoring and Controlling process also provides

feedback between project phases, in order to implement corrective or preventive

actions to bring the project into compliance with the project management plan.

o Project Maintenance is an ongoing process, and it includes:

o Continuing support of end users

o Correction of errors

o Updates of the software over time

In this stage, auditors should pay attention to how effectively and quickly user problems are

resolved.

Key Points:

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
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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.

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.

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

activities include the archiving of the files and documenting lessons learned. Closing phase

consists of two parts:

o Close project: to finalize all activities across all of the process groups to formally

close the project or a project phase

o Contract closure: necessary for completing and settling each contract, including the

resolution of any open items, and closing each contract applicable to the project or a

project phase.

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 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.
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Businesses sometimes use formal systems development processes. These help assure that

systems are developed successfully. A formal process is more effective in creating strong

controls, and auditors should review this process to confirm that it is well designed and is

followed in practice. A good formal systems development plan outlines:

o A strategy to align development with the organizations broader objectives

o Standards for new systems

o Project management policies for timing and budgeting

o Procedures describing the process
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