Introduction to Operations Management
Firms compete on delivered value

Delivered value of a process =
benefit driven by customer value — total process cost
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Time (responsiveness) T Quality Q Responsiveness T Quality Q
* Speed, reliable delivery * Product * Lead Time * Product
* Short Queues » Service * Speed to market » Service
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Introduction to Operations Management
Alignment and the Process View
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Introduction to Operations Management
Strategic Trade-offs, Efficient Frontier, Inhibitors
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Figure 1.2 The strategic trade-off between responsiveness and productivity

* Waste —The consumﬁtion of inputs and resources that
do not add value to the customer.

e Variability — Predictable or unpredictable changes in
the demand or the supply process.

 Inflexibility — The inability to adjust to either changes in
the supply process or changes in customer demand.
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Figure 1.4 The definition of the efficient frontier
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Process Analysis and Improvement
Process Flow Diagram and Little’s Law

Process Flow Diagram Little’s Law

Inventory = Flow rate * Flow time
|=R*T
Inventory = |
Flow Rate =R
Flow Time =T

Alternative d: After paid

AR - -1l

th Station 1 Station 2 Station 3
ssssssss
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Process Analysis and Improvement
Process Analysis and Bottlenecks

m

Capacity = —
Pactly Processing time

Flow rate = Minimum {Demand, Process capacity} = Bottleneck — Resource with

. Flow rate
Utilization = _
Capacity
Cycle ti :
cle time =
y Flow rate
Time to finish X units Time through

starting with an empty system ~ an empty process
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the lowest capacity in a
process. Understanding the
location of the bottleneck is
critical for improving a
process.

+ [(X — 1) X Cycle time]
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46 sec/unit
37 sec/unit 37 sec/unit
Wrap
and bag (13)
Cheese (9) Place
condiments (5)
Hot peppers (2)
Black
olives (3)
Green
peppers (4)
Ring up on
register (20)
(R Pickles (4)
Cut
bread (3)
Get Cucumbers (5)
bread (4)
Tomatoes (4)
Take
order (5) Offer
Lettuce (3) cookies (14)
Greet
customer (4) Offer fresh
Onions (3) value meal (3)
Employee 1 Employee 2 Employee 3
Figure 3.6 Comparison of processing times




Process Analysis and Improvement

Process Improvement

Wages per unit of time
Flow rate

Costs of direct labor =

Labor content = Sum of the processing times involving labor

Labor Content

A labor utilization =
verage fabor utihization Cycle time X Number of employees

Total idle time = Cycle Time X Number of employees — Labor Content

1
Demand rate

Takt time =

Labor content A
Takt time

Target manpower =

Flexibility /
Robustness

Strategies to improve:

e Off-load the bottleneck

* Balance the line

Pros and Cons of Specialization
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Figure 4.5 By moving an activity away from the bottleneck, we can increase capacity
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Process Analysis and Improvement
Multiple Flows

Type 1 —»|
Type 2—»|
Type 3—»
Type 4 —»|
Type 5—»

Triage

December 5, 2024

Nurse
practitioner
2
A
2
3
4
Doctor > Lab
5
> Imaging

Checkout |3

Implied utilization

TABLE 5.5 Calculating the Implied Utilization Based on the Flow Unit “One Minute of Work”

Resources

Demand (Min of work per hour)

m Capacity (Min of work per hour) P

3

4

Demand rate in minutes of work

Capacity in minutes of work

Implied
Utilization

Triage nurse 1 60 2x6 05x6 15x6 15x6 08x6 378 063
Nurse practitioner 2 120 2x20 0.5x30 0 0 0 55 0.458333
Doctor 1 60 0 05x5 15x15 15x20 0.8x20 71 1183333
Lab 1 60 0 0 0 1.5x5 0 75 0125
Images 1 60 0 0 0 0 0.8x20 16 0.266667
Checkout clerk 1 60 2x4 05x4 15x4 15x4 0.8x4 252 042
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Length of the queue

Process Analysis and Improvement
Introduction to Queuing

35 - M servers, each with
processing time p
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Forecasting

Forecasting

Old realizations of
demand: yq...y;

Old realizations of
variables: xy. .. X;

Subjective opinions
about the future

Forecasting
process

|

—» Forecast for: y, 4
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Forecasting models
Judgment
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Inventory Management

Introduction to Inventory

Raw material

Work-in-process (WIP)

Days-of-supply = T = Flow time
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Inventory Management
EOQ Model — constant demand with non-perishable inventory
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Inventory Management
Newsvendor Model

<

ONeEeILL

PHOTO 131 O'Neill's Hammer 3/2 wet suit and logo for the surf market
Source: O'Neill =
[
9
Generate forecast o
of demand and
submit an order
to TEC Spring selling season
I T T T T T T T T T T
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Receive order LoRGar
from TEC at the .
units are
end of the .
discounted
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Figure 13.1 Timeline of events and economics for O’'Neill's Hammer 3/2 wet suit
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Inventory Management
ROP for Frequent Orders

Inventory [‘
Q A g [.
Qq
el
ROP L‘ Cycle
\\ Inventory = Q/2
Safety
Inventory
» (Safety Stock)
Time
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Safety stock = z*c*VL

ROP = D*L + z*c*VL
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Lean Operations and Quality

Lean Operations and Toyota Production System

Rework

‘ Jidoka
Waiting Detect

. . Unnecessary motions Stop
(idle time) ‘ Y

Alert
and movements g
Overproduction ‘

Avoid Recurrence
Poka-yoke

Figure 810 The TPS quality improvement framework

Inventory Transport

Value-added time
Total available time

OEE =

Value-added time of a flow unit
Flow time

Value-added percentage =
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Root-Cause Analysis
Kaizen
Genchi genbutsu

Matching Supply
with Demand
Better flow Better use of resources
(no wasted time) (no wasted capacity)
Just-in-Time Flow Built-in Quality
Produce in the amounts Detect and address
needed, when needed, defects when and where
and where needed using a they occur and prevent
single-unit flow them from recurring
In this chapter: In this chapter:
Pull production (kanban) Detect-stop-alert (jidoka)
Piece-by-piece transfer Inspection policy
(ikko-nagashi) Stop the line (andon)
U-shaped lines/cells
In other chapters: In other chapters:
Takt time Six sigma
Mixed-model production Process capability
(heijunka) Control charts
Fast changeovers

Process Improvement

Problem solving and process improvement are led by the workers (kaizen)

In this chapter: Go and see yourself (genchi genbutso)

In other chapters: Finding the root cause, control charts, Pareto analysis, foolproofing

Stable Processes

Create a stable and smooth flow with little variability and built-in flexibility
In this chapter: Level production, built-in flexibility

In other chapters: Variability and flow

Figure 8.4 Overview of the Toyota Production System
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Lean Operations and Quality
Statistical Process Control and Six-sigma
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