[ Operations Management



The Basics Of Operations
[Management

Operations Management

o Suatu proses mengelola sumber daya
yang dibutuhkan untuk memproduksi
barang dan jasa suatu organisasi.

o Manajer operasi fokus kepada
pengelolaan the “five Ps” of the firm’s
operations:

People, plants, parts, processes, and
planning and control systems.
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The Production System

Input

o Sumber daya yang dibutuhkan untuk
memproduksi barang dan jasa.

Conversion System

o Suatu sistem produksi yang merubah input
(material and human resources) menjadi outputs
(products or services).

Output

o Qutocme langusng (actual product or service)
atau outcome tidak langsung (taxes, wages,
salaries) dari suatu sistem produksi.
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The Basic Production System
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Production System Components

TABLE 15-1 Components of Some Typical Production Systems
Purpose of Conversion

Production System Primary Inputs Subsystem

1. Pet food factory Grain, water, fish meal, personnel, Converts raw materials into
tools, machines, paper bags, finished goods
cans, buildings, utilities

2. Public accounting firm Supplies, personnel, information, Attracts customers, compiles
computers, buildings, office data, supplies management,
furniture, machines, utilities information, computes taxes

3. College or university Students, books, supplies, Transmits information and develops
personnel, buildings, utilities skills and knowledge via lectures,

exams, computerized instruction

Outputs
Pet food products

Management information,
tax services, and audited
financial statements

Educated persons

Source: Adapted from Norman Gaither, Production and Operations Management, 5th ed. (Fort Worth, TX: The Dryden Press, 1992), pp. 22-23.
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Basic Types of Production
[Processes

Intermittent Production System

o Production is performed on a start-and-
stop basis, such as for the manufacture
of made-to-order products.

Mass Production

o A special type of intermittent production
process using standardized methods
and single-use machines to produce
long runs of standardized items.
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asic Types of Production Processes
(cont'd)

3. Mass Customization

o Designing, producing, and delivering
customized products to customers for at or near
the cost and convenience of mass-produced
items.

o Mass customization combines high production
volume with high product variety.

o Elements of mass customization:
Modular product design
Modular process design
Agile supply networks
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asic Types of Production Processes
(cont'd)

4. Continuous Production Processes

o A production process, such as those used by
chemical plants or refineries, that runs for very
long periods without the start-and-stop behavior
associated with intermittent production.

o Enormous capital investments are required for
highly automated facilities that use special-
purpose equipment designed for high volumes
of production and little or no variation in the type
of outputs.
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[The Faclility Location Decision

Decision Factors:

Customer convenience

Transportation costs

Labor costs and availability

Sources of supplies and raw materials
Owner preferences for specific locations

Government policies, rules, regulations
and incentives

o Site cost and availability
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[Facility and Production Layout

1. Facility Layout

o The configuration of all the machines,
employee workstations, storage areas,
internal walls, and so forth that constitute

the facility used to create a firm’s product
or service.

2. Product Layout

o A production system design in which
every item to be produced follows the
same sequence of operations from

beginning to end, such as an assembly
line. o pesln 2000



Product Layout for Carwash

Enter
Clean Hot water Top wash Side wash Final rinse Hot Hand wipe
out spray and brush and brush spray blower and cleanup
Exit
Source: Everett Adam Jr. and Ronald Ebert, Production and Operations FIGURE 15-2
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Faclility and Production Layout
(cont’d)

3. Process Layout

o A production system design in which similar
machines or functions are grouped together.

4. Fixed-Position Layout

o A production system arrangement in which the
product being built or produced stays at one
location and the machines, workers, and tools
required to build the product are brought to that
location as needed, as for the building of ships
or other bulky products.
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Process Layout
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Faclility and Production Layout
[(cont’d)

5. Cellular Manufacturing Layout

A combination of process and product
layouts, in which machines and
personnel are grouped into cells
containing all the tools and pe S
required to produce
a particular product
or family of products.
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Improving Layouts by Moving to the
Cellular Manufacturing Concept

: o T T T T T T T
J KiEi=i 'l: _uuuuuuu‘uﬂ
{a) Current layout—workers in (b} Current layout—straight
small closed areas. Cannot lines are hard to balance.

increase output without a
third worker.

n & ere
b/

.

>
3

D

o Ty Ty
A N
Improved layout—workers can Improved layout—in U shape,
assist each other. May be able to workers have better access. Four
add a third worker. workers were reducad to three.
Source: Source: Barry Render and Jay Heizer, Principles of Operations Management, FIGURE 15-4

2nd ed., © 1997. Reprinted by permission of Prentice Hall, Inc., Upper Saddle River, NJ. G.Dessler, 2003



Operations Planning And Control
Technigues

Operations or Production Planning

o The process of deciding what products to
produce and where, when, and how to
produce them.

Operations or Production Control

o The process of ensuring that the
specified production plans and schedules
are being adhered to.
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A Gantt Chart

JAMUARY
ORDER
NUMBER TIME
1 5 10 15 20 25 a0
027 Manufacture Assemble  Paint Paint Second Coat
*
Assemble Test Paint
035
Manufacture Assemble
079
Manufacture Assemble Paint

Gantt chart: a production scheduling chart (named after management pioneer Henry
Gantt) that plots time on a horizontal scale and generally shows, for each product or

project, the start-and-stop times of each operation.
FIGURE 15-5
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Network Planning and Control
[I\/Iethods

Network Planning and Control
methods

o Ways of planning and controlling projects
by graphically representing the projects’
steps and the timing and links between
these steps.

o PERT (program evaluation review
technique)

o CPM (critical path method)
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[ Components of PERT Networks

Events

o The specific accomplishments in a project,
represented by circles in a PERT chatrt.

Activities

o The time-consuming aspects of a project,
represented by arrows in a PERT chart.

Critical Path

o The sequence of events in a project that, in
total, requires the most time to complete.
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PERT Chart for Building a House

Install
Fixtures

Putin - Y
Outside
Wiring

Put in
Interior
Wiring

Put Up
Qutside
‘Walls

Intericr
ays Walls and
. Doors

Putin 1 House
Rugs  Jday Complete

Putin -~ Putin

Workers Litilities to Duisi::‘le Interipr
Your Lot Plumlzing Plumbing
w|m
=
Get -
Building

Permits

FIGURE 15-6
G.Dessler, 2003



Example of a Computerized Network
Planning Report
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Inventory

Types of Inventory Iltems

O

Raw materials and purchased parts from
outside suppliers.

Components: subassemblies that are awaiting
final assembly.

Work in process: all materials or components
on the production floor in various stages of
production.

Finished goods: final products waiting for
purchase or to be sent to customers.

Supplies: all items needed but that are not part
of the finished product, such as paper clips,
duplicating machine toner, and tools.



The Role of Inventory
[Management

Inventory Management

o The process of ensuring that the firm has
adequate inventories of all parts and
supplies needed, within the constraint of
minimizing total inventory costs.

Inventory Costs

o Ordering (setup) costs
o Acquisition costs

o Holding (carrying) costs
o Stockout costs
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Inventory Costs

Ordering (Setup)
Costs

o The costs, usually
fixed, of placing an
order or setting up
machines for

a production run.

Acquisition Costs

o The total costs of all

units bought to fill an
order, usually varying
with the size of the
order.

Inventory-Holding
(Carrying) Costs

o All the costs
associated with
carrying parts or
materials In
iInventory.

Stockout Costs

o The costs
associated with
running out of raw
materials, parts, or
finished-goods
iInventory.

G.Dessler, 2003



Basic Inventory Management
Systems

ABC Inventory Management

Inventory is divided into three dollar-volume
categories—A, B, and C—with the A parts
being the most active (largest dollar
volume).

o Inventory surveillance concentrates most on
checking the A parts to guard against costly
stockouts.

o The idea is to focus most on the high-annual-

dollar-volume A inventory items, to a lesser
extent on the B items, and even less on the C

ite m S . G.Dessler, 2003



[Economic Order Quantity (EOQ)

Economic Order Quantity (EOQ)

o An inventory management system based
on a simple formula that is used to
determine the most economical quantity
to order so that the total of inventory and
setup costs is minimized.

o Assumptions:
Constant per unit holding and ordering costs
Constant withdrawals from inventory
No discounts for large quantity orders
Constant lead time for receipt of orders ooz



The Economic Order Quantity
Model

Total Costs

H = annual holding
costs (Pilferage,
finance costs, cost
of space, etc.) The

Minimum
total |———— more you order each
costs time, the more average

inventory you must hold,
and the longer you must
hold it.

Annual Costs in Dollars

S = Restocking or ordering costs for each order
(Clerical time for placing order, or cost of setting
up machine.) The more you order each time, the
lowwer you spend on annual ordering costs.

Q = Economic (optimal) order
quantity to

order-total
costs minimized Order Size FIGURE 15-8
’ G.Dessler, 2003



Controlling For Quality And
[Productivity

Quality

o The extent to which a product or service
IS able to meet customer needs and
expectations.

Customer’s needs are the basic standard for
measuring quality

High quality does not have to mean high
price.

1SO 9000

o The quality standards of the Internatlonal
Standards Organization.



Controlling For Quality And
Productivity

Total Quality Management (TQM)

o A specific organization-wide program that
Integrates all the functions and related
processes of a business such that they are all
almed at maximizing customer satisfaction
through ongoing improvements.

o Also called: Continuous improvement, Zero
defects, Six-Sigma, and Kaizen (Japan)

Malcolm Baldridge Award

o A prize created in 1987 by the U.S. Department
of Commerce to recognize outstanding
achievement in quality control management,

sler, 2003



Checklist 15.1
How to Win a Baldridge Award

= |s the company exhibiting senior executive
leadership?

= |s the company obtaining quality information and
analysis?

= |s the company engaging in strategic quality
planning?

= |s the company developing its human resources?

= Is the company managing the entire quality
process?

v How does the company measure operational
results?

v Does the company exhibit a customer focus? eoesexe



[Quality Control Methods ]

= Acceptance Sampling

o a method of monitoring product quality
that requires the inspection of only a
small portion of the prg=Iced items.
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Example of a Quality Control
Chart
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Commonly Used Tools for Problem
Solving and Continuous Improvement

Process Flowchart

A chart that describes the main steps,
branches, and eventual outputs of a
process.

Pareto Analysis
Fregquency Parcentage
E d 54 J 100%
3 /
3l {50%
a- ‘ | | | [ 0%

A B CT D E F G

A plot of the frequencies of important
error sources. B0/20 rule: 80 percent of
problems are due to 20 percent of
causes (A, B, etc., are error sources).

Run Chart

Time —m
A chart showing plotted values
of a characteristic over time.

Histogram

Freguency

[tems

A distribution showing the frequency
of occurrences between the high and
low range of data.

Scatter Diagram

Also known as a correlation chart, A
graph of the value of one
characteristic versus anather
characteristic.

Source: Adapted from Richard Chase and Nicholas Aquilero, Production
and Operations Management, 6th ed. (Homewood, IL: Irwin, 1992), p. 197.

Causes-and-Effect Diagram

Machine Human

Erwir-:mmEﬂ\ \
v

Method  Material

A tool that uses a graphical
description to list and analyze
potential sources of process variation,
classified by machine, human,
method, and material.

Effect

FIGURE 15-10
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Fishbone Chart (or Cause-and-Effect Diagram) for
Problems with Airline Customer Service
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Pareto Analysis Chart

Pareto Analysis of Wine Glass Defects
Data for January 5
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CAUSES AND PERCENT OF THE 5 CAUSES (TOTAL 75 DEFECTS)

Source: Jay Heizer and Barry Render, Operations Management, 6th ed.

(Upper Saddle River, NJ: Prentice Hall, 2001), p. 182. Example 1. FIGURE 15-12
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Design for Manufacturability

Designing for Manufacturability (DFM)

o Designing products with ease of
manufacturing and quality in mind. DFM
Goals:

Exhibit the desired level of quality and
reliability.

Be designed in the least time with the least
development cost. Make the quickest and
smoothest transition into production.

Be produced and tested with the minimum
cost in the minimum amount of time.

Satisfy customers’ needs and compete in the
marketplace.



Design for Manufacturability
[(cont’d)

Concurrent Engineering

Designing products in multidisciplinary
teams so that all depart r{tsf lved In
the product's succegs\E;a
contribute to its 7= ¢

design. f’\\; Q8
7\
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Rapid Plant Assessment Rating Sheet

Ratings
Related
questions below above bestin | category
in RPA poor average | average | average | excellent class score
Categories questionnaire (1 (3 (5] i7) i) (11
B} Customer satisfaction 1,2, 20
Ed safety, environment, 3-5,20
tleanliness, and order
ﬂ Visual management system 12, 4,
6-10, 20
E] scheduling system 11, 20
B Use of space, movement of 7,12,
materials, and product line flow 13,20
ﬂ Levels of inventory and 7,11, 20
work in progress
Teamwork and motivation 6,9,
14,15, 20
E] condition and maintenance 16, 20
of equipment and tools
ﬂ Management of complexity 8 17,20
and variability
I Supply chain integration 18, 20
H Commitment te quality 15,17,
19, 20
Total score for 11 categories
« . » (max=121)
Source: R. Eugene Goodson, “Reading A Plant—Fast,” Harvard FIGURE 15-13

Business Review, May 2002, pp. 108-9. G.Dessler, 2003



orld-Class Operations
Management Methods

otal Quality Management (TQM)
Just-In-Time (JIT) manufacturing

Computer-Aided Design and
Manufacturing (CADCAM)

Flexible Manufacturing Systems (FMS)
Computer-Integrated Manufacturing
(CIM), Supply-Chain Management

Enterprise Resource Planning (ERP)
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Just-In-Time (JIT)

Just-In-Time (JIT)

o A production control method used to attain
minimum inventory levels by ensuring delivery of
materials and assemblies just when they are to
be used.

o A philosophy of lean or value-added
manufacturing manufacturing that aims to
optimize production processes by continuously
reducing waste.

o A management philosophy that assumes that
any manufacturing process that does not add
value to the product for the customer is wastéefut.”



Just-In-Time (JIT) (cont’'d)

Seven Wastes and Their Solutions

O

Overproduction: reduce by producing only what
IS needed as it is needed.

Waiting: synchronize the workflow.

Transportation: minimize transport with better
layouts.

Processing: “Why do we need this process at
all?”

Stock: reduce inventories.
Motion: reduce wasted employee motions.

Defective products: improve quality to reduce
reWO r k . G.Dessler, 2003



Computer-Aided Design and
Manufacturing

Computer-Aided Design (CAD)

o A computerized process for designing
new products, modifying existing ones, or
simulating conditions that may affect the
designs.

Computer-Aided Manufacturing (CAM)

o A computerized process for planning and
programming production processes and
equipment.
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[Flexible Manufacturing Systems

Flexible Manufacturing System (FMS)

o The organization of groups of production
machines that are connected by
automated materials-handling and
transfer machines, and integrated into a
computer system for the purpose of
combining the benefits of made-to-order
flexibility and mass-production efficiency.

Automation

o The automatic operation of a system,
process, or machine.
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Computer-Integrated
Manufacturing

Computer-Integrated Manufacturing
(CIM)
o The total integration of all production-

related business activities through the
use of computer systems.

o Automation, JIT, flexible manufacturing,
and CAD/CAM are integrated into one
self-regulating production system.
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The Elements of CIM

Top managament decides
to make a product based
on market research, the
company’s technaology and
com petitive advantages, its
strategic plan, and its
financial resources.

Computar-aided dasign (CAD)
designs the product, then
analyzes it to assure quality
and to extract data needed to
plan the manufacturing
process, design the molds and
tools, and program the
production machinery,

Operations managars (OM)
run the production process,
coordinating incoming orders,
requesting com ponents and
materials, planning and
scheduling manufacturing
operations, overseeing cost
accounting, and arranging
autgoing shipments.

Computer-aidad —————p Autcmated storage and ———p Robets put the products

manufacturing {(CAN) retrieval system (ASRS) together, test them with
fabricates raw materials and automated guided automated equipment,
into components to be vehicles (AGVs) mowve and box the finished
transferred to the incoming materials and «r products for shipment.
assembly area. @ parts, wiork-in-process,
and final product.
{::_*:’}
e
Source: Barry Render and Jay Heizer, Principles of Operations Management, 2nd FIGURE 15-14

ed. © 1997. Reprinted by permission of Prentice Hall, Inc., Upper Saddle River, NJ. G.Dessler, 2003



[Supply Chain Management

Supply Chain Management

o The integration of the activities that
procure materials, transform them into
iIntermediate goods and final product, and
deliver them to customers.
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Trends in Supply Chain
Management

Supplier Partnering

o Choosing to do business with a limited number
of suppliers, with the aim of building
relationships that improve quality and reliability
rather than just improve costs.

Channel assembly

o QOrganizing the product assembly process so
that the company doesn’t send finished products
to its distribution channel partners, but instead
sends the partners components and modules.
Partners become an extension of the firm'’s
product assembly process.

G.Dessler, 2003



rends in Supply Chain Management
(cont'd)

Channel Assembly

o Qrganizing the product assembly process so
that a company sends its distribution channel
partners components and modules rather than
finished products. The partners then become an
extension of the firm’s product assembly
process.

Internet Purchasing (e-Procurement)

o Vendors interact with other firms via the Internet
to accept, place and acknowledge orders via the
We b . G.Dessler, 2003



The Supply Chain
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Source: Adapted from Jay Heizer and Barry Render, Operations FIGURE 15-15
Management (Upper Saddle River, NJ: Prentice Hall, 2001), p. 434. G.Dessler, 2003



[I\/Ianaging Services

Service Management

o A total organization-wide approach that

makes quality of service the business’s
number one driving force.

Why Service Management Is Important
o Service Is a competitive advantage.

o Bad service leads to lost customers.

o Customer defections drain profits.
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[I\/Ianaging Services (cont'd)

Moment of Truth

o The instant when the customer comes
Into contact with any aspect of a business
and, based on that contact, forms an
opinion about the quality of the service or
product.

Cycle of Service

o Includes all of the moments of truth
experienced by a typical customer, from
first to last. o



The Service Triangle (Karl ]
[Albrecht)

Well=Conceved
SEnice
Strategy

eeeeeeeeeeeeee



ow to Implement a
Service Management Program

Sizo I: Tne Servics Auclii

Step 25 Strategy Development

Step 3: Education

Stepdaimplementation

Step 5: Maintenance—
Making the Change Permanent

G.Dessler, 2003



