
“Fundamentals of Production Planning”.

: Overview Of Planning And Control

Topic Objective:

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

 Learn aspects of Service system

 Understand about Manufacturing and Economics of manufacturing

Definition/Overview:

Service system: Service system is a term frequently used in the service management, service

operations, services marketing, service engineering, and service design literature. While the term

frequently appears, it is rarely defined. Given the growing importance of this term in the

literature, this entry begins to organize historical usages, examples, and inferred definitions. A

service system worldview is a system of systems that interact via value propositions.

Key Points:

1. Service system

One recent definition of a service system is a value coproduction configuration of people,

technology, internal and external service systems connected via value propositions, and shared

information (language, laws, measures, etc.). The smallest service system is a single person and

the largest service system is the global economy. The external service system of the global

economy is considered to be nature's services or ecosystem services. Service systems can be

characterized by the value that results from interaction between service systems, whether the

interactions are between people, businesses, or nations. Most service system interactions aspire

to be win-win, non-coercive, and non-intrusive. However, some service systems may perform

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

1
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



coercive service activities. For example, agents of the state may use coersion in accordance with

laws of the land.

2. Manufacturing

Manufacturing (from Latin manu factura, "making by hand") is the use of tools and labor to

make things for use or sale. The term may refer to a range of human activity, from handicraft to

high tech, but is most commonly applied to industrial production, in which raw materials are

transformed into finished goods on a large scale.

Manufacturing takes place under all types of economic systems. In a free market economy,

manufacturing is usually directed toward the mass production of products for sale to consumers

at a profit. In a collectivist economy, manufacturing is more frequently directed by the state to

supply a centrally planned economy. In free market economies, manufacturing occurs under

some degree of government regulation. Modern manufacturing includes all intermediate

processes required for the production and integration of a product's components. Some

industries, such as semiconductor and steel manufacturers use the term fabrication instead.

3. Economics of manufacturing

According to some economists, manufacturing is a wealth-producing sector of an economy,

whereas a service sector tends to be wealth-consuming. Emerging technologies have provided

some new growth in advanced manufacturing employment opportunities in the Manufacturing

Belt in the United States. Manufacturing provides important material support for national

infrastructure and for national defense.

On the other hand, most manufacturing may involve significant social and environmental costs.

The clean-up costs of hazardous waste, for example, may outweigh the benefits of a product that

creates it. Hazardous materials may expose workers to health risks. Developed countries regulate

manufacturing activity with labor laws and environmental laws. In the U.S, manufacturers are

subject to regulations by the Occupational Safety and Health Administration and the United
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States Environmental Protection Agency. In Europe, pollution taxes to offset environmental

costs are another form of regulation on manufacturing activity. Labor Unions and craft guilds

have played a historic role negotiation of worker rights and wages. Environment laws and labor

protections that are available in developed nations may not be available in the third world. Tort

law and product liability impose additional costs on manufacturing.

: Forecasting Fundamentals

Topic Objective:

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

 Learn aspects of Fundamental Principles of Forecasting

 Understand about Major Categories of Forecasts and Forecast Errors

Definition/Overview:

Forecasting: Forecasting is the process of estimation in unknown situations. Prediction is a

similar, but more general term. Both can refer to estimation of time series, cross-sectional or

longitudinal data. Usage can differ between areas of application: for example in hydrology, the

terms "forecast" and "forecasting" are sometimes reserved for estimates of values at certain

specific future times, while the term "prediction" is used for more general estimates, such as the

number of times floods will occur over a long period. Risk and uncertainty are central to

forecasting and prediction. Forecasting is used in the practice of Customer Demand Planning in

every day business forecasting for manufacturing companies. The discipline of demand planning,

also sometimes referred to as supply chain forecasting, embraces both statistical forecasting and

a consensus process. Forecasting is commonly used in discussion of time-series data.
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Key Points:

1. Categories of forecasting methods

1.1.Time series methods

Time series methods use historical data as the basis of estimating future outcomes.

 Moving average

 Exponential smoothing

 Extrapolation

 Linear prediction

 Trend estimation

 Growth curve

 Topics

1.2.Causal / econometric methods

Some forecasting methods use the assumption that it is possible to identify the underlying

factors that might influence the variable that is being forecast. For example, sales of

umbrellas might be associated with weather conditions. If the causes are understood,

projections of the influencing variables can be made and used in the forecast.

 Regression analysis using linear regression or non-linear regression

 Autoregressive moving average (ARMA)

 Autoregressive integrated moving average (ARIMA)

 Econometrics

1.3.Judgmental methods

Judgmental forecasting methods incorporate intuitive judgments, opinions and probability

estimates.
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 Composite forecasts

 Surveys

 Delphi method

 Scenario building

 Technology forecasting

 Forecast by analogy

1.4.Other methods

 Simulation

 Prediction market

 Probabilistic forecasting and Ensemble forecasting

 Reference class forecasting

2. Forecasting accuracy

The forecast error is the difference between the actual value and the forecast value for the

corresponding period. Where E is the forecast error at period t, Y is the actual value at period t,

and F is the forecast for period t.

3. Measures of aggregate error:

Mean Absolute Error (MAE)

Mean Absolute Percentage Error (MAPE)

Percent Mean Absolute Deviation (PMAD)

Mean squared error (MSE)

Root Mean squared error (RMSE)

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

5
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Please note that the business forecasters and demand planners in the industry refer to the PMAD

as the MAPE, although they compute this volume weighted MAPE. Difference between MAPE

and WMAPE is explained in Calculating Demand Forecast Accuracy

: Sales And Operations Planning

Topic Objective:

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

 Learn aspects of Purpose of Sales and Operations Planning

 Understand about Approaches to Sales and Operations

Definition/Overview:

Sales and Operations Planning: APICS defines S&OP as the "function of setting the overall

level of manufacturing output (production plan) and other activities to best satisfy the current

planned levels of sales (sales plan and/or forecasts), while meeting general business objectives of

profitability, productivity, competitive customer lead times, etc., as expressed in the overall

business plan. One of its primary purposes is to establish production rates that will achieve

managements objective of maintaining, raising, or lowering inventories or backlogs, while

usually attempting to keep the workforce relatively stable. It must extend through a planning

horizon sufficient to plan the labor, equipment, facilities, material, and finances required to

accomplish the production plan. As this plan affects many company functions, it is normally

prepared with information from marketing, manufacturing, engineering, finance, materials, etc."

Sales and Operations Planning has also been described as "a set of decision-making processes to

balance demand and supply, to integrate financial planning and operational planning, and to link

high level strategic plans with day-to-day operations".
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Key Points:

1. Sales and Operations Plan

The Sales and Operations Plan (S&OP; sometimes also called Sales, Inventory and Operations

Plan or SIOP) is a managerial tool used for manufacturing planning and control. Its fundamental

objective is to reconcile sales forecasts with production plans in terms of volume. To do so, the

S&OP has to coordinate planning efforts among the various departments involved in the process.

2. The planning process

S&OP is the result of monthly planning activities. It is usually based on an Annual Operations

Plan (AOP) that acts as the company's annual target in terms of sales and supply. Therefore, the

Sales and Operations Plans are a means to gradually accomplish the AOP targets - by linking

monthly sales and marketing planning directly to the operations side of a business. The process

for deciding upon the monthly S&OP is illustrated in the figure below.

In Section 2 of this course you will cover these topics:
The Master Schedule

Inventory Management

Material Requirements Planning

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 c ontinue 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
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area to save and continue later.

: The Master Schedule

Topic Objective:

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

 Learn aspects of SOP

 Understand about Master Schedule Horizon Sources of Demand, Impact of Product

Environment, Planning Options in and ATO Environment, Demand Management Overview and

Elements of Demand Management

Definition/Overview:

Master Production Schedule: A Master Production Schedule is a realistic, detailed,

manufacturing plan for which all possible demands upon the manufacturing facilities (such as

available personnel, working hours, (management) policy and goals) have been considered and

are visualized. The MPS is a statement of what the company expects to produce and purchase

expressed in selected items, specific quantities and dates.

Key Points:

1. Master Production Schedule (MPS)

The Master Production Schedule (MPS) translates the business plan, including forecasted

demand, into a production plan using planned orders in a true multi-level optional component

scheduling environment. Using MPS helps avoid shortages, costly expediting, last minute
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scheduling, and inefficient allocation of resources. Working with MPS allows consolidating

planned parts, producing master schedules and forecasts for any level of the Bill of Material

(BOM) for any type of part.

2. MPS Works

By using several variables as inputs the MPS will generate a set of outputs used for decision

making. Inputs may include: Forecast demand, production costs, inventory costs, customer

orders, inventory levels, supply, lot size, production lead time, and capacity. Inputs may be

automatically generated by an ERP system that links a sales department with a production

department. For instance, when the sales department records a sale the forecast demand may be

automatically shifted to meet the new demand. Inputs may also be inputted manually from

forecasts that have also been calculated manually. Outputs may include: Amounts to be

produced, staffing levels, quantity available to promise, and projected available balance. Outputs

may also be used to create a Materials Requirement Planning (MRP) schedule. The Master

Production Schedule has become a necessary tool for many organizations to synchronize their

operations and become more efficient. An effective MPS ultimately will:

 Give management the information to control the manufacturing operation.

 Tie overall business planning and forecasting to detail operations.

 Enable marketing to make legitimate delivery commitments to warehouses and

customers.

 Greatly increase the efficiency and accuracy of a company's manufacturing.

3. Issues in Master Production Schedule (Mps)

 Width of the time bucket.

 Planning Horizon

 Rolling Plan

 Time fensing/ Schedule freezing.
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: Inventory Management

Topic Objective:

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

 Learn aspects of Basic Concepts of Inventory

 Understand about Lot Sizing Model-Economic Order Quantity, Lot Sizing Model-

Economic Order Quantity and Inventory Control

Definition/Overview:

Inventory: Inventory is a list for goods and materials, or those goods and materials themselves,

held available in stock by a business. Inventory are held in order to manage and hide from the

customer the fact that manufacture/supply delay is longer than delivery delay, and also to ease

the effect of imperfections in the manufacturing process that lower production efficiencies if

production capacity stands idle for lack of materials.

Key Points:

1. Typology

 Buffer/safety stock

 Cycle stock (Used in batch processes, it is the available inventory excluding buffer stock)

 De-coupling (Buffer stock that is held by both the supplier and the user)

 Anticipation stock (building up extra stock for periods of increased demand - eg ice-

cream for summer)
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 Pipeline stock (goods still in transit or in the process of distribution - have left the factory

but not arrived at the customer yet)

2. Inventory examples

While accountants often discuss inventory in terms of goods for sale, organizations -

manufacturers, service-providers and not-for-profits - also have inventories (fixtures, furniture,

supplies ...) that they do not intend to sell. Manufacturers', distributors', and wholesalers'

inventory tends to cluster in warehouses. Retailers' inventory may exist in a warehouse or in a

shop or store accessible to customers. Inventories not intended for sale to customers or to clients

may be held in any premises an organization uses. Stock ties up cash and if uncontrolled it will

be impossible to know the actual level of stocks and therefore impossible to control them. Whilst

the reasons for holding stock are covered earlier, most manufacturing organizations usually

divide their "goods for sale" inventory into:

 Raw materials - materials and components scheduled for use in making a product.

 Work in process, WIP - materials and components that have begun their transformation to

finished goods.

 Finished goods - goods ready for sale to customers

 Goods for resale - returned goods that are salable

 Spare parts

3. Manufacturing

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 labeled 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 labeled cans of food in its warehouse that it has manufactured and
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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

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.

 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.

5. High level inventory 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 scale - the gains of jointly
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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.

6. Accounting perspectives

Inventory needs to be accounted where it is held across accounting period boundaries since

generally expenses should be matched against the results of that expense within the same period.

When processes were simple and short then inventories were small but with more complex

processes then inventories became larger and significant valued items on the balance sheet. This

need to value unsold and incomplete goods has driven many new behaviors into management

practice. Perhaps most significant of these are the complexities of fixed cost recovery, transfer

pricing, and the separation of direct from indirect costs. This, supposedly, precluded

"anticipating income" or "declaring dividends out of capital". It is one of the intangible benefits

of Lean and the TPS that process times shorten and stock levels decline to the point where the

importance of this activity is hugely reduced and therefore effort, especially managerial, to

achieve it can be minimised.

6.1. Accounting for Inventory

Each country has its own rules about accounting for inventory that fit with their financial

reporting rules. So for example, organizations in the U.S. define inventory to suit their needs

within US Generally Accepted Accounting Practices (GAAP), the rules defined by the

Financial Accounting Standards Board (FASB) (and others) and enforced by the U.S.
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Securities and Exchange Commission (SEC) and other federal and state agencies. Other

countries often have similar arrangements but with their own GAAP and national agencies

instead.

6.2. Financial accounting

An organization's inventory can appear a mixed blessing, since it counts as an asset on the

balance sheet, but it also ties up money that could serve for other purposes and requires

additional expense for its protection. Inventory may also cause significant tax expenses,

depending on particular countries' laws regarding depreciation of inventory, as in Thor Power

Tool Company v. Commissioner.

Inventory appears as a current asset on an organization's balance sheet because the

organization can, in principle, turn it into cash by selling it. Some organizations hold larger

inventories than their operations require in order to inflate their apparent asset value and their

perceived profitability.

In addition to the money tied up by acquiring inventory, inventory also brings associated

costs for warehouse space, for utilities, and for insurance to cover staff to handle and protect

it, fire and other disasters, obsolescence, shrinkage (theft and errors), and others. Such

holding costs can mount up: between a third and a half of its acquisition value per year.

7. FIFO vs. LIFO accounting

When a dealer sells goods from inventory, the value of the inventory is reduced by the cost of

goods sold (CoG sold). This is simple where the CoG has not varied across those held in stock;

but where it has, then an agreed method must be derived to evaluate it. For commodity items that

one cannot track individually, accountants must choose a method that fits the nature of the sale.

Two popular methods exist: FIFO and LIFO accounting (first in - first out, last in - first out).

FIFO regards the first unit that arrived in inventory as the first one sold. LIFO considers the last

unit arriving in inventory as the first one sold. Which method an accountant selects can have a

significant effect on net income and book value and, in turn, on taxation. Using LIFO accounting
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for inventory, a company generally reports lower net income and lower book value, due to the

effects of inflation. This generally results in lower taxation. Due to LIFO's potential to skew

inventory value, UK GAAP and IAS have effectively banned LIFO inventory accounting. In

computer science, FIFO and LIFO correspond to the queue and stack data structures,

respectively. In fact, the acronyms are commonly used to denote the corresponding data

structures.

8. Standard cost accounting

Standard cost accounting uses ratios called efficiencies that compare the labour and materials

actually used to produce a good with those that the same goods would have required under

"standard" conditions. As long as similar actual and standard conditions obtain, few problems

arise. Unfortunately, standard cost accounting methods developed about 100 years ago, when

labor comprised the most important cost in manufactured goods. Standard methods continue to

emphasize labor efficiency even though that resource now constitutes a (very) small part of cost

in most cases.

Standard cost accounting can hurt managers, workers, and firms in several ways. For example, a

policy decision to increase inventory can harm a manufacturing managers' performance

evaluation. Increasing inventory requires increased production, which means that processes must

operate at higher rates. When (not if) something goes wrong, the process takes longer and uses

more than the standard labor time. The manager appears responsible for the excess, even though

s/he has no control over the production requirement or the problem.

9. Theory of Constraints cost accounting

Eliyahu M. Goldratt developed the Theory of Constraints in part to address the cost-accounting

problems in what he calls the "cost world". He offers a substitute, called throughput accounting,

that uses throughput (money for goods sold to customers) in place of output (goods produced

that may sell or may boost inventory) and considers labor as a fixed rather than as a variable
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cost. He defines inventory simply as everything the organization owns that it plans to sell,

including buildings, machinery, and many other things in addition to the categories listed here.

Throughput accounting recognizes only one class of variable costs: the operating expenses like

materials and components that vary directly with the quantity produced.

Finished goods inventories remain balance-sheet assets, but labor efficiency ratios no longer

evaluate managers and workers. Instead of an incentive to reduce labor cost, throughput

accounting focuses attention on the relationships between throughput (revenue or income) on one

hand and controllable operating expenses and changes in inventory on the other. Those

relationships direct attention to the constraints or bottlenecks that prevent the system from

producing more throughput, rather than to people - who have little or no control over their

: Material Requirements Planning

Topic Objective:

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

 Learn aspects of MRP "Explosion, MRP Issues and Potential MRP Challenges

 Understand about Enterprise Resource Planning (ERP) and Business Environmental

Issues

Definition/Overview:

Bill of Materials: Bill of materials (BOM) is the term used to describe the "parts list" of

components needed to complete a saleable end-item.
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Key Points:

1. Bill of Materials

BOMs are hierarchical in nature with the top level representing the sub-assembly or end-item.

For example, the end-item BOM for a Personal computer would list the computer, its major sub-

assemblies (board, chassis, modem, keyboard, display, etc.) as well as additional materials

needed for a complete saleable product -- shipping box, user's manual, packaging, packaging

labels, etc.

BOMs that describe the sub-assemblies are referred to as Modular BOMs. An example of this is

the NAAMS BOM that is used in the automative industry to list all the components in an

assembly line. The structure of the NAAMS BOM is System, Line, Tool, Unit and Detail.

A BOM can define products as they are designed (Engineering BOM), as they are ordered (Sales

BOM), as they are built (Manufacturing BOM), or as they are maintained (Service BOM).

1.1.Types of BOMs

The different types of BOMs depend on the business need and use for which they are

intended. A BOM can be displayed in the following formats:

 single-level BOM

 indented BOM

 modular (planning) BOM

In process industries, the BOM is also known as the formula, recipe, or ingredients list In

electronics, the BOM represents the list of components used on the printed wiring board or

printed circuit board. Once the design of the circuit is completed, the BOM list is passed on

to the PCB layout engineer as well as Component Engineer who will procure the components

required for the design.]
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2. Material Requirement Planning

Material Requirements Planning (MRP) is software based production planning and inventory

control system used to manage manufacturing processes. Although it is not common nowadays,

it is possible to conduct MRP by hand as well.

An MRP system is intended to simultaneously meet three objectives:

 Ensure materials and products are available for production and delivery to customers.

 Maintain the lowest possible level of inventory.

 Plan manufacturing activities, delivery schedules and purchasing activities.

3. Scope of MRP

Manufacturing organizations, whatever their products, face the same daily practical problem -

that customers want products to be available in a shorter time than it takes to make them. This

means that some level of planning is required.

Companies need to control the types and quantities of materials they purchase, plan which

products are to be produced and in what quantities and ensure that they are able to meet current

and future customer demand, all at the lowest possible cost. Making a bad decision in any of

these areas will make the company lose money. A few examples are given below:

 If a company purchases insufficient quantities of an item used in manufacturing, or the

wrong item, they may be unable to meet contracts to supply products by the agreed date.

 If a company purchases excessive quantities of an item, money is being wasted - the

excess quantity ties up cash while it remains as stock and may never even be used at all.

However, some purchased items will have a minimum quantity that must be met, therefore,

purchasing excess is necessary.

 Beginning production of an order at the wrong time can cause customer deadlines to be

missed.
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4. Problems with MRP systems

The major problem with MRP systems is the integrity of the data. If there are any errors in the

inventory data, the bill of materials (commonly referred to as 'BOM') data, or the master

production schedule, then the outputted data will also be incorrect. Most vendors of this type of

system recommend at least 99% data integrity for the system to give useful results.

Another major problem with MRP systems is the requirement that the user specify how long it

will take a factory to make a product from its component parts (assuming they are all available).

Additionally, the system design also assumes that this "lead time" in manufacturing will be the

same each time the item is made, without regard to quantity being made, or other items being

made simultaneously in the factory.

A manufacturer may have factories in different cities or even countries. It is no good for an MRP

system to say that we do not need to order some material because we have plenty thousands of

miles away. The overall ERP system needs to be able to organize inventory and needs by

individual factory, and intercommunicate needs in order to enable each factory to redistribute

components in order to serve the overall enterprise.

This means that other systems in the enterprise need to work properly both before implementing

an MRP system, and into the future. For example systems like variety reduction and engineering

which makes sure that product comes out right first time (without defects) must be in place.

Production may be in progress for some part, whose design gets changed, with customer orders

in the system for both the old design, and the new one, concurrently. The overall ERP system

needs to have a system of coding parts such that the MRP will correctly calculate needs and

tracking for both versions. Parts must be booked into and out of stores more regularly than the

MRP calculations take place. Note, these other systems can well be manual systems, but must

interface to the MRP. For example, a 'walk around' stock take done just prior to the MRP

calculations can be a practical solution for a small inventory (especially if it is an "open store").
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The other major drawback of MRP is that takes no account of capacity in its calculations. This

means it will give results that are impossible to implement due to manpower or machine or

suppler capacity constraints. However this is largely dealt with by MRP II.

Generally, MRP II refers to a system with integrated financials. An MRP II system can include

finite / infinite capacity planning. But, to be considered a true MRP II system must also include

financials.

In the MRP II (or MRP2) concept, fluctuations in forecast data are taken into account by

including simulation of the master production schedule, thus creating a long-term control . A

more general feature of MRP2 is its extension to purchasing, to marketing and to finance

(integration of all the function of the company), ERP has been the next step.

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

Production Activity Control

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 c ontinue 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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: Capacity Management

Topic Objective:

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

 Learn aspects of Capacity

 Understand about Rough-cut Capacity Planning, Capacity Requirements Planning (CRP),

Input/Output Control, Capacity Measures and General Approach the Capacity Management

Definition/Overview:

Capacity Management: Capacity Management is a process used to manage information

technology (IT). Its primary goal is to ensure that IT capacity meets current and future business

requirements in a cost-effective manner. One common interpretation of Capacity Management is

described in the ITIL framework . ITIL version 3 views capacity management as comprising

three sub-processes: business capacity management, service capacity management, and

component capacity management (known as resource capacity management in ITIL version 2).

Key Points:

1. Capacity Management

As the usage of IT Services change and functionality evolves, the amount of processing power,

memory etc also changes. If it is possible to understand the demands being made currently, and

how they will change over time, this approach proposes that planning for IT Service growth

becomes easier and less reactive. If there are spikes in, for example, processing power at a

particular time of the day, it proposes analyzing what is happening at that time and make changes

to maximize the existing infrastructure, for example, tune the application, or move a batch cycle

to a quieter period.
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These activities are intended to optimize performance and efficiency, and to plan for and justify

financial investments. Capacity management is concerned with:

 Monitoring the performance and throughput or load on a server, server farm, or property

 Performance analysis of measurement data, including analysis of the impact of new

releases on capacity

 Performance tuning activities to ensure the most efficient use of existing infrastructure

 Understanding the demands on the Service and future plans for workload growth (or

shrinkage)

 Influences on demand for computing resources

 Capacity planning developing a plan for the Service

Capacity management interacts with the discipline of Performance Engineering, both during the

requirements and design activities of building a system, and when using performance monitoring

as an input for managing capacity of deployed systems.

2. Rough Cut Capacity Planning

Rough Cut Capacity Planning (RCCP) is a term used in relationship with production planning

and controlling an environment. (RCCP) is also an important part of the manufacturing process

within companies Supply Chain by evaluating capacity with availability within a companies

manufacturing environment.

Here is an example of how Supply Chain related activities relate to one another.

Forecasting of demand, Bill of Materials, along with Customer Orders are tied into a Master

Production Schedule. A Master Production Schedule (MPS) is what a company uses to determine

how many products to make for a given period of time. From the master production schedule is
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where the Rough Cut Capacity Planning (RCCP) comes into play. Following this is the Material

requirements planning, ending with the Capacity Requirements Planning (CRP)

Now a company using this system could be a make to stock (MTS) or a make to order (MTO)

company depending on the needs of a customer. There are also many factors that need to be

included in an MPS known as Lead time, Safety Stock, Inventory levels, order policies such as

lot for lot (LFL) or certain quantified amounts, as well as Carrying charge.

A repeating occurrence of an abundance amount of inventory being created or pulled through a

supply chain application has become a problem. This abundance of inventory creates more

finished goods, which in turn add higher carrying costs applied to the goods, as opposed to their

raw state. To solve this problem, RCCP has been implemented in an MRP system to prevent an

over production of materials and determining the appropriate amount of capacity that should be

used in the system.

3. Capacity Planning

Capacity planning is the process of determining the production capacity needed by an

organization to meet changing demands for its products. In the context of capacity planning,

"capacity" is the maximum amount of work that an organization is capable of completing in a

given period of time.

A discrepancy between the capacity of an organization and the demands of its customers results

in inefficiency, either in under-utilized resources or unfulfilled customers. The goal of capacity

planning is to minimize this discrepancy. Demand for an organization's capacity varies based on

changes in production output, such as increasing or decreasing the production quantity of an

existing product, or producing new products. Better utilization of existing capacity can be

accomplished through improvements in Overall Equipment Effectiveness. Capacity can be
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increased through introducing new techniques, equipment and materials, increasing the number

of workers or machines, increasing the number of shifts, or acquiring additional production

facilities.

3.1.Capacity planning strategies

The broad classes of capacity planning are lead strategy, lag strategy, and match strategy.

Lead strategy is adding capacity in anticipation of an increase in demand. Lead strategy is an

aggressive strategy with the goal of luring customers away from the companys competitors.

The possible disadvantage to this strategy is that it often results in excess inventory, which is

costly and often wasteful.

 Lag strategy refers to adding capacity only after the organization is running at full

capacity or beyond due to increase in demand (North Carolina State University, 2006). This is a

more conservative strategy. It decreases the risk of waste, but it may result in the loss of possible

customers.

 Match strategy is adding capacity in small amounts in response to changing demand in

the market. This is a more moderate strategy.

3.2.Capacity planning for Information Technology

The relevance of System and Application Capacity Planning has been recently highlighted by

the adoption of the ITIL methodology and Real Capacity Issues such as heat and power in

Data Centers.

Vendors supplying analytical and discrete event capacity planning products for servers

include BMC Software, Hyperformix Incorporated, Metron, PerfCap, Positech, and

Teamquest Corporation. Examples of a network capacity planning vendors are VPIsystems,

NetQoS & OPNET Technologies: note that vendors only sell tool-sets and software enablers:

considerable experience is required to implement and understand the results and limitations

from any capacity planning software.

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

24
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



4. Capacity Utilization

Capacity utilization is a concept in economics which refers to the extent to which an enterprise or

a nation actually uses its installed productive capacity. Thus, it refers to the relationship between

actual output produced and potential output that could be produced with installed equipment, if

capacity was fully used.

5. Economic significance

If market demand grows, capacity utilization will rise. If demand weakens, capacity utilization

will slacken. Economists and bankers watch capacity utilization indicators for signs of inflation

pressures. It is believed when utilization rises above somewhere between 82% and 85%, price

inflation will increase. Excess capacity means that insufficient demand exists to warrant

expansion of output.

All else constant, the lower capacity utilization falls (relative to the trend capacity utilization

rate), the better the bond market likes it. Strong capacity utilization (above the trend rate) reports

leads to bonds being sold off, as investors expect higher interest rates (which decreases bond

prices) to offset the higher expected rate of inflation.

Much statistical and anecdotal evidence shows many industries in the developed capitalist

economies suffer from chronic excess capacity. Critics of market capitalism therefore argue the

system is not as efficient as it may seem, since at least 1/5 more output could be produced and

sold, if buying power was better distributed. However, a level of utilization somewhat below the

maximum prevails, regardless of economic conditions.
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6. Measurement

In economic statistics, capacity utilization is normally surveyed for goods-producing industries at

plant level. The results are presented as an average percentage rate by industry and economy-

wide, where 100% denotes full capacity. This rate is also sometimes called the "operating rate".

If the operating rate is high, this is called "overcapacity", while if the operating rate is low, a

situation of "excess capacity" or "surplus capacity" exists. The observed rates are often turned

into indexes. There has been some debate among economists about the validity of statistical

measures of capacity utilization, because much depends on the survey questions asked, and on

the valuation principles used to measure output. Also, the efficiency of production may change

over time, due to new technologies.

For example, Michael Perelman has argued the US Federal Reserve Board measure is just not

very revealing. Prior to the early 1980s, he argues, American business carried a great deal of

extra capacity. Running close to 80% indicated at the time approaching capacity restraints. Since

that time, firms have scrapped much of their most inefficient capacity. As a result, an 77%

capacity utilization now would be equivalent to a historical level of 70 or 77%.

6.1.Engineering and economic measures

One of the most used definitions of the "capacity utilization rate" is the ratio of actual output

to the potential output. But potential output can be defined in at least two different ways.One

is the "engineering" or "technical" definition, according to which potential output represents

the maximum amount of output that can be produced in the short-run with the existent stock

of capital. Thus, a standard definition of capacity utilization is the (weighted) average of the

ratio between the actual output of firms to the maximum that could be produced per unit of

time, with existing plant and equipment. Obviously, "output" could be measured in physical

units or in market values, but normally it is measured in market values.
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However, as output increases and well before the absolute physical limit of production is

reached, most firms might well experience an increase in the average cost of production

(even if there is no change in the level of plant & equipment used). For example, higher

average costs can arise, because of the need to operate extra shifts, undertake additional plant

maintenance, and so on.

An alternative approach, sometimes called the "economic" utilization rate, is therefore to

measure the ratio of actual output to the level of output, beyond which the average cost of

production begins to rise. In this case, surveyed firms are asked by how much it would be

practicable for them to raise production from existing plant and equipment, without raising

unit costs. Typically, this measure will yield a rate around 10 percentage points higher than

the "engineering" measure, but time series show the same movement over time.

7. Output gap measure

As a derivative indicator, the "output gap" (%OG) percentage can be measured as actual output

(AO) less potential output (PO) divided by potential output x 100.

: Production Activity Control

Topic Objective:

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

 Learn aspects of General PAC Information and Data

 Understand about Prioritizing Work, Scheduling, Loading and Corrective Actions

Definition/Overview:

Production Activity Control: Requirement prioritization is used in Software product

management for determining which candidate requirements of a software product should be
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included in a certain release. Requirements are also prioritized to minimize risk during

development so that the most important or high risk requirements are implemented first. Several

methods for assessing a prioritization of software requirements exist.

Key Points:

1. Software product management

In Software product management there exist several sub processes. First of all there is portfolio

management where a product development strategy is defined based on information from the

market and partner companies. In product roadmapping (or technology roadmapping), themes

and core assets of products in the portfolio are identified and roadmap constructions are created.

In requirements management candidate software requirements for a product are gathered and

organized. Finally, in the release planning activity, these requirements are prioritized and

selected for a release, after which the launch of the software product can be prepared. Thus, one

of the key steps in release planning is requirements prioritization.

2. Cost-Value Approach

A good and relatively easy to use method for prioritizing software product requirements is the

cost-value approach. This approach was created by Joachim Karlsson and Kevin Ryan. Their

basic idea was to determine for each individual candidate requirement what the cost of

implementing the requirement would be and how much value the requirement has. The

assessment of values and costs for the requirements was performed using the Analytic Hierarchy

Process (AHP). This method was created by Thomas Saaty. Its basic idea is that for all pairs of

(candidate) requirements a person assesses a value or a cost comparing the one requirement of a

pair with the other. For example, a value of 3 for (Req1, Req2) indicates that requirement 1 is

valued three times as high as requirement 2. Trivially, this indicates that (Req2, Req1) has value

⅓. In the approach of Karlsson and Ryan, five steps for reviewing candidate requirements and

determining a priority among them are identified. These are summed up below.
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 Requirement engineers carefully review candidate requirements for completeness and to

ensure that they are stated in an unambiguous way.

 Customers and users (or suitable substitutes) apply AHPs pairwise comparison method to

assess the relative value of the candidate requirements.

 Experienced software engineers use AHPs pairwise comparison to estimate the relative

cost of implementing each candidate requirement.

 A software engineer uses AHP to calculate each candidate requirements relative value

and implementation cost, and plots these on a cost-value diagram. Value is depicted on the y axis

of this diagram and estimated cost on the x-axis.

 The stakeholders use the cost-value diagram as a conceptual map for analyzing and

discussing the candidate requirements. Now software managers prioritize the requirements and

decide which will be implemented.

Now, the cost-value approach and the prioritizing of requirements in general can be placed in its

context of Software product management. As mentioned earlier, release planning is part of this

process. Prioritization of software requirements is a sub process of the release planning process.

The release planning process consists of the sub processes prioritize requirements, select

requirements, define release requirements, validate release requirements and prepare launch.

In Section 4 of this course you will cover these topics:
Lean Production And Jit

Theory Of Constraints And Drum-Buffer-Rope

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

: Lean Production And Jit

Topic Objective:

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

 Learn aspects of Impacts on Capacity

 Understand about Lean principles, TPS concepts, Lean implementation, Lean aims and

System engineering

Definition/Overview:

Lean Production: Lean manufacturing or lean production, which is often known simply as

"Lean", is the optimal way of producing goods through the removal of waste and implementing

flow, as opposed to batch and queue. Lean manufacturing is a generic process management

philosophy derived mostly from the Toyota Production System (TPS). It is renowned for its

focus on reduction of the original Toyota seven wastes in order to improve overall customer

value, but there are varying perspectives on how this is best achieved. The steady growth of

Toyota, from a small company to the world's largest automaker, has focused attention on how it

has achieved this.
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Key Points:

1. Lean principles

Lean principles come from the Japanese manufacturing industry. The term was first coined by

Professors James of Womack who spent years analysing the success of Japanese companies after

WWII and summarising their learning in a book called Lean Thinking (1989).

For many, Lean is the set of "tools" that assist in the identification and steady elimination of

waste (muda). As waste is eliminated quality improves while production time and cost are

reduced. Examples of such "tools" are Value Stream Mapping , Five S, Kanban (pull systems),

and poka-yoke (error-proofing).

2. TPS concepts

The TPS has two pillar concepts: Just-in-Time (JIT) or "flow", and "autonomation" (smart

automation). Adherents of the Toyota approach would say that the smooth flowing delivery of

value achieves all these improvements as a side-effect. If production flows perfectly then there is

no inventory, if customer valued features are the only ones produced then product design is

simplified and effort is only expended on features the customer values. The other of the two TPS

pillars is the very human aspect of autonomation, whereby automation is achieved with a human

touch. This aims to give the machines enough intelligence to recognise when they are working

abnormally and flag this for human attention. Thus humans do not have to monitor normal

production and only have to focus on abnormal, or fault, conditions. A reduction in human

workload that is probably much desired by all involved since it removes much routine and

repetitive activity that humans often do not enjoy and where they are therefore not at their most

effective.

3. Lean implementation

Lean implementation is therefore focused on getting the right things, to the right place, at the

right time, in the right quantity to achieve perfect work flow while minimizing waste and being

flexible and able to change. These concepts of flexibility and change are principally required to
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allow production levelling, using tools like SMED, but have their analogues in other processes

such as research and development (R&D). The flexibility and ability to change are not open-

ended, and therefore often not expensive capability requirements. More importantly, all of these

concepts have to be understood, appreciated, and embraced by the actual employees who build

the products and therefore own the processes that deliver the value. The cultural and managerial

aspects of Lean are just as important as, and possibly more important than, the actual tools or

methodologies of production itself. There are many examples of Lean tool implementation

without sustained benefit and these are often blamed on weak understanding of Lean in the

organization.

4. Lean aims

Lean aims to make the work simple enough to understand, to do and to manage. To achieve these

three at once there is a belief held by some that Toyota's mentoring process (loosely called

Senpai and Kohai), is one of the best ways to foster Lean Thinking up and down the

organizational structure. This is the process undertaken by Toyota as it helps its suppliers to

improve their own production. The closest equivalent to Toyota's mentoring process is the

concept of "Lean Sensei", which encourages companies, organizations, and teams to seek out

outside, third-party experts, who can provide unbiased advice and coaching, There have been

recent attempts to link Lean to Service Management, the most spectacular of which was London

Heathrow Airport's Terminal 5 disaster

5. System engineering

Lean is about more than just cutting costs in the factory. One crucial insight is that most costs are

assigned when a product is designed, . Often an engineer will specify familiar, safe materials and

processes rather than inexpensive, efficient ones. This reduces project risk, that is, the cost to the

engineer, while increasing financial risks, and decreasing profits. Good organizations develop

and review checklists to review product designs.

Companies must often look beyond the shop-floor to find opportunities for improving overall

company cost and performance. At the system engineering level, requirements are reviewed with
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marketing and customer representatives to eliminate those requirements which are costly. Shared

modules may be developed, such as multipurpose power supplies or shared mechanical

components or fasteners. Requirements are assigned to the cheapest discipline. For example,

adjustments may be moved into software and measurements away from a mechanical solution to

an electronic solution. Another approach is to choose connection or power-transport methods

that are cheap or that used standardized components that become available in a competitive

market.

: Theory Of Constraints And Drum-Buffer-Rope

Topic Objective:

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

 Learn aspects of Theory of Constraints

 Understand about Managing the Constraint, General Types of Constraint Causes,

Logistics and Theory of Constraints, Scheduling and the Theory of Constraints and Major Steps

in Using Drum-Buffer-Rope

Definition/Overview:

Theory of Constraints: Theory of Constraints (TOC) is an overall management philosophy. Dr.

Eliyahu M. Goldratt introduced the Theory of constraints in his seminal 1984 book titled The

Goal. It is based on the application of scientific principles and logic reasoning to guide human-

based organizations. The publicity and leadership behind these ideas has been dominated by Dr.

Goldratt through a series of books, seminars and workshops.
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Buffer-Rope (S-DBR): Drum-Buffer-Rope is a manufacturing execution methodology, named

for its three components. The drum is the physical constraint of the plant: the work center or

machine or operation that limits the ability of the entire system to produce more. The rest of the

plant follows the beat of the drum. They make sure the drum has work and that anything the

drum has processed does not get wasted.

Key Points:

1. Basic Principles of TOC

The principles are treated as axioms, and therefore have no proof. Even so Goldratt provides ,

some indication on why he chose these as basic assumptions or principles to base TOC upon.

The first two are a derivation of Newton's words: natura valde simplex est et sibi consona (nature

is exceedingly simple and conformable to herself), while the third is a bridge on how to deal with

human reactions and motivations.

1.1.Convergence

The first principle: Convergence, also called "Inherent Simplicity" states that "The more

complex a system is to describe, the simpler it is to manage." Or that the more interconnected

a system is the fewer degrees of freedom it has, and consequently the fewer points must be

touched (managed) to impact the whole system. A corollary of this principle is that every

organization has at least one constraint active in any given point of time (otherwise it would

achieve infinite performance relative to its goal). The more complex and interconnected the

organization is the lower the number of constraints it will have.

1.2.Consistency

The second principle: Consistency, also called "There are No Conflicts in Nature" states that

"If two interpretations of a natural phenomenon are in conflict, one or possibly both must be

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

34
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



wrong". That is, when in an organization with a common goal, two parts are in conflict (or in

a dilemma) this means that the reasoning that led to the conflict must contain at least one

flawed assumption.

1.3.Respect

The third principle: Respect, also called "People are not Stupid" states that "Even when

people do things that seem stupid they have a reason for that behavior". In other words, this

principle is stating that people are not inherently bad.

2. Basic Processes

One of the most important processes of the Theory of Constraints is based on the premise that

the rate of goal achievement is limited by at least one constraining process. Only by increasing

throughput (flow) at the bottleneck process can overall throughput be increased. The key steps in

implementing an effective process of ongoing improvement according to TOC are:

 (Step Zero) Articulate the goal of the organization. Frequently, this is something like,

"Make money now and in the future."

 Identify the constraint (the thing that prevents the organization from obtaining more of

the goal)

 Decide how to exploit the constraint (make sure the constraint is doing things that the

constraint uniquely does, and not doing things that it should not do)

 Subordinate all other processes to above decision (align all other processes to the

decision made above)

 Elevate the constraint (if required, permanently increase capacity of the constraint; "buy

more")

 If, as a result of these steps, the constraint has moved, return to Step 1. Don't let inertia

become the constraint.
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3. Applications

The focusing steps, or this Process of Ongoing Improvement has been applied to Manufacturing,

Project Management, Supply Chain / Distribution generated specific solutions. Other tools

(mainly the TP) also led to TOC applications in the fields of Marketing and Sales, and Finance.

The solution as applied to each of these areas is listed below.

4. Buffer-Rope (S-DBR)

The buffer protects the drum, so that it always has work flowing to it. Buffers in DBR have time

as their unit of measure, rather than quantity of material. This makes the priority system operate

strictly based on the time an order is expected to be at the buffered operation. Traditional DBR

usually calls for buffers at several points in the system: the constraint, synchronization points and

at shipping. S-DBR requires only a single buffer at shipping.

The rope is the work release mechanism for the plant. Only at "buffer time" before an order is

due does it get released into the plant. Pulling work into the system earlier than a buffer time

guarantees high work-in-process and slows down the entire system.

5. Supply chain / logistics

The solution for supply chain is to move to a replenishment model, rather than a forecast model.

 TOC-Distribution

 TOC-VMI (vendor managed inventory)

6. Theory of Constraints

TOC is based on a set of basic principles (axioms), a few simple processes (Strategic Questions,

Focusing Steps, Buy-In processes, Effect-Cause-Effect), logic tools (The Thinking Processes or

TP) and through the logical derivation of these some applications to specific fields (Operations,
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Finance, Distribution, Project Management, People Management, Strategy, Sales and

Marketing).

According to TOC, every organization has - at any given point in time - at least one constraint

which limits the system's performance relative to its goal. These constraints can be broadly

classified as either an internal constraint or a market constraint. In order to manage the

performance of the system, the constraint must be identified and managed correctly. Over time

the constraint may change (e.g., because the previous constraint was managed successfully, or

because of a changing environment) and the analysis starts anew.

6.1.Operations

Within manufacturing operations and operations management, the solution seeks to pull

materials through the system, rather than push them into the system. The primary

methodology use is Drum-Buffer-Rope (DBR), and a variation called Simplified Drum-

6.2.Finance and accounting

The solution for finance and accounting is to apply holistic thinking to the finance

application. This has been termed Throughput accounting. Throughput accounting suggests

that one examine the impact of investments and operational changes in terms of the impact

on the throughput of the business. It is an alternative to Cost accounting.

The primary measures for a TOC view of finance and accounting are: Throughput (T),

Operating Expense (OE) and Investment (I). Throughput is calculated from Sales (S) -

Totally Variable Cost (TVC). Totally Variable Cost usually considers the cost of raw

materials that go into creating the item sold.
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6.3.Project management

Critical Chain Project Management is utilized in this area. Based on the realization that all

projects look like A-plants: all operations must converge to a final deliverable. As such,

synchronization of activities is a common problem that CCPM seeks to address.

6.4.Marketing and sales

While originally focused on manufacturing and logistics, TOC has expanded lately into sales

management and marketing. For effective sales management one can apply Drum Buffer

Rope to the sales process similar to the way it is applied to operations. This technique is

appropriate when your constraint is in the sales process itself or you just want an effective

sales management technique and includes the topics of funnel management and conversion

rates.

7. TOC Thinking Processes

The Thinking Processes are a set of tools to help managers walk through the steps of initiating

and implementing a project. When used in a logical flow, the Thinking Processes help walk

through a buy-in process:

 Gain agreement on the problem

 Gain agreement on the direction for a solution

 Gain agreement that the solution solves the problem

 Agree to overcome any potential negative ramifications

 Agree to overcome any obstacles to implementation

TOC practitioners sometimes refer to these in the negative as working through layers of

resistance to a change.
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8. Development and practice

TOC was initiated by Dr. Eliyahu M. Goldratt, being still the main driving force behind the

development and practice of TOC. There is a network of individuals and small companies

loosely coupled as practitioners around the world. TOC is sometimes referred to as "Constraint

Management" but this understates enormously what TOC is. TOC is a large body of knowledge

with a strong guiding philosophy of growth.

In Section 5 of this course you will cover these topics:
Partnering Activities- Purchasing And Distribution

System Integration And Implementation

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 c ontinue 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.

: Partnering Activities- Purchasing And Distribution

Topic Objective:

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

 Learn aspects of Purchasing Information
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 Understand about Purchasing Responsibility for Material Procurement and Distribution

Requirement Planning

Definition/Overview:

Purchasing: Purchasing refers to a business or organization attempting to acquire goods or

services to accomplish the goals of the enterprise. Though there are several organizations that

attempt to set standards in the purchasing process, processes can vary greatly between

organizations. Typically the word purchasing is not used interchangeably with the word

procurement, since procurement typically includes Expediting, Supplier Quality, and Traffic and

Logistics (T&L) in addition to Purchasing.

Key Points:

1. Purchasing

Purchasing managers/directors, and procurement managers/directors guide the organizations

acquisition procedures and standards. Most organizations use a three-way check as the

foundation of their purchasing programs. This involves three departments in the organization

completing separate parts of the acquisition process. The three departments do not all report to

the same senior manager to prevent unethical practices and lend credibility to the process. These

departments can be purchasing, receiving; and accounts payable or engineering, purchasing and

accounts payable; or a plant manager, purchasing and accounts payable. Combinations can vary

significantly, but a purchasing department and accounts payable are usually two of the three

departments involved.

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

40
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



2. Acquisition Process

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.

2.1.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:

Concept and Technology Development: is intended to explore alternative concepts based on

assessments of operational needs, technology readiness, risk, and affordability.

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.

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.
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The last, and longest, phase is the Containment 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.

3. Selection of Bidders

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 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
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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.

4. Bidding Process

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. Bids can be in the form of an email to all of the bidders
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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.

5. Technical Evaluation

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.
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6. Commercial Evaluation

6.1.Payment Terms

6.1.1.Cost of Money

Cost of Money is calculated by multiplying the applicable currency interest rate

multiplied by the amount of money paid prior to the receipt of GOODS. If the money

were to have remained in the Buyer's account, interest would be drawn. That interest is

essentially an additional cost associated with such Progress or Milestone payments.

6.1.2.Manufacturing Location

The manufacturing location is taken into consideration during the evaluation stage

primarily to calculate freight costs and regional issues which may be considered. For

instance, in Europe in is common for factories to close during the month of August for

Summer holiday. Labor agreements may also be taken into consideration and may be

drawn into the evaluation if the particular region is known to frequent labor unions.

6.1.3.Manufacturing Lead

Time - the manufacturing lead-time is the time from the placement of the order (or time

final drawings are submitted by the Buyer to the Seller) until the goods are manufactured

and prepared for delivery. Lead-times vary by commodity and can range from several

days to years.

6.1.4.Transportation Time

Transportation time is evaluated while comparing the delivery of goods to the Buyer's

required use-date. If Goods are shipped from a remote port, with infrequent vessel
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transportation, the transportation time could exceed the schedule adjustments would need

to be made.

6.1.5.Delivery Charges

The charge for the Goods to be delivered to a stated point. Bid Validity Packing Bid

Adjustments Terms and Conditions Seller's Services Standards Organizations Financial

Review Payment Currency Risk Analysis - market volatility, financial stress within the

bidders testing

7. Negotiating

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 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.

8. Selection and Award

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
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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 bidders specifying products or

services. Responses by bidders can be detailed or just the proposed dollar amount.

9. Post-Award Administration

Post-award administration typically consists of making minor changes, additions or subtractions

that in some way change the terms of the agreement or the Seller's Scope of Supply. Such

changes are often minor, but for auditing purposes must be documented into the existing

agreement. Examples include increasing the quantity of a Line Item or changing the metallurgy

of a particular component.

: System Integration And Implementation

Topic Objective:

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

 Learn aspects of General System Design and Selection

 Understand about "Push", "Pull", or Somewhere in Between and General Implementation

Approaches

Definition/Overview:

System Integration: A system integrator is a person or company that specializes in bringing

together component subsystems into a whole and ensuring that those subsystems function
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together, a practice known as System Integration. System integrators may work in many fields

but the term is generally used in the information technology (IT) field, the defense industry, or in

media.

Key Points:

1. System integrators

In IT, system integrators integrate multiple systems for inputting, processing, interpreting,

storing, and categorizing data. For example, a system integrator may build an IT solution

integrating an Oracle-based inventory tracking system, a document management system, a

Microsoft CRM system, a group of Panasonic scanners, and a Rimage storage system to produce

an overall solution for the customer.

2. System integrators at matching customers

System integrators generally have to be good at matching customers needs with existing

products. An inductive reasoning aptitude is useful for quickly understanding how to operate a

system or a GUI. A system integrator will tend to benefit from being a generalist, knowing a

little bit about a large number of products. System integration includes a substantial amount of

diagnostic and troubleshooting work. The ability to research existing products and software

components is also helpful.

In the defense industry, the job of 'System Integration' engineer is growing in importance as

defense systems become more 'connected'. As well as integrating new systems the task of

integrating current systems is attracting a lot of research and effort. It is only in recent years that

systems have started to be deployed that can interconnect with each other, most systems were

designed as 'stovepipe' designs with no thought to future connectivity.
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3. System integrators problem

The problem is now to harness all the information available, from the various information

generators (or sensors) into one complete picture.

As well as the design of the actual interfaces much effort is being put into presenting the

information in a useful manner. The level of information, needed by the different levels in the

military structure, and the relevance of the information (information can become outdated in

seconds) is so variable that it may be necessary to have more than one system then connect these

together.

Another problem is how information is networked, the Internet may seem an obvious solution

but it is vulnerable to denial of service and physical destruction of the key 'hubs'. The obvious

answer is to use a dedicated military communication system but the bandwidth needed would be

astronomical.
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