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Figure 5.1 This chapter examines process design
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Manufacturing Volume ———- Service

operations . operations
process types < Variety process types
Project )
Professional

process
flexibility
thanis

service

so high

Jobbing e
so high
Batch Service
shop
process
Mass flexibility
than is
needed

Mass
service

Continuous | None \cost

process to volume/variety
characteristics

Figure 5.3 Deviating from the ‘natural’ diagonal on the product-process matrix has
consequences for cost and flexibility

Source: Based on Hayes and Wheelwright*
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Process mapping symbols derived Process mapping symbols derived

from scientific management from system analysis
Operation (an activity that _—

Q T R T Beginning or end of process
Inspection (a check of Activity
some sort)
Transport (a movement of Input or output from the process
something)

D Delay (a wait, e.g. for materials) ——» Direction of flow

Storage (delibsrats storage, as Decision (exercising discretion)
opposed to a delay)

Figure 5.4 Some common process mapping symbols
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Standard sandwich process

Raw Stored Move to Stored Take
materials Assembly sandwiches  outlets sandwiches Sell payment
Customer
request
Customized sandwich old process
Raw Take
materials Assembly payment
Customer
request
Customized sandwich new process Assemble whole
sandwich
- -
A
Assembly of Use standard Take
‘sandwich bases’ ‘hase’? Mo payment
Fillings A
S
Bread and Yes
base filling Customer reguest ¥

Stored
‘bases’

L |

Assemble from
standard ‘base’

Figure 5.5 Process maps for three sandwich making and selling processes
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The operation of making and
selling customized sandwiches

e

Assemble as Take
Sandwich Prepare required payment Customers
materials and ‘assembled’ 1o
customers sandwiches

N
N

The outline process
of making and selling
customized sandwiches

e

Bread and
base filling

Assemble whole
sandwich

Use standard
‘base’? Mo

Fillings

Customer reguest ¥

1

Assemble from
standard ‘base’ The detailed process of
assembling customized

“igure 5.6 The new customized sandwich process mapped at three levels
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Description of activity . - . . v Description of activity . - . . v
1 | Report arrives @ *L P B Y 1 | Report arrives [ ] _’. P RBRY
2 | Wait for processing ® » 1 B Y 2 | Stamp and date report P BY
3 | Check expenses report ® v 3 | Check expenses report ® v
4 | Stamp and date report rrE-,. A 4 4 | Attach payment voucher P RBY
5 [sendcashtoreceiptoesk | @ W B M W |5 [waittorbatching (> W
B | Wait for processing O » BDEY 6 | Collect reports into batch <= b HRY
7 | Check advance payment ® w v 7 | Batch to audit desk O P HRY
8 | Send to accounts receivable | B Y 8 | Wait for processing ® \.\ B Y
9 | Wait for processing o » 1 B Y 9 | Check raports and vouchers | @ W A J
10 | Check emplayee recard ® » P ! v 10 | Reports ta batch contral [ ] B Y
11 | Send to accounts payable 9 B Y 11 | Batch control number 9 ) P BRY
12 | Attach payment vouchar .’ » P B Y 12 | Copy of reports to filing R Y
13 | Log report ...g P BY 13 | Raports filed o » P
14 | Check against rules o B v 14 | Payment voucher to keying | @ B Y
15 | Wait for batching O B NFEY 15 | Gonfirm payment » P B Y
16 | Callect reports into batch (ﬂ P B Y | Totals | 5 5 2 2 1
17 | Bateh to audit desk O WD HY
18 | Wait for processing ® B Y
19 | Batch of reports logged P B Y
20 | Gheck payment voucher ® 0 v
21 | Reports to batch control @ P B Y
22 | Bateh control number o« D EHY
23 | Copies of reports to filing [ ] B Y
24 | Reports filed ® =B P
25 | Payment vouchar to keying [ ] B Y
26 | Confirm payment s P RY

[Totas | 7 8 5 5 1

Tigure 5.7 Flow process charts for processing expense reports at Intel before and after improving the process
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Throughput time = Work-in-process x Cycle time
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Long thin
arrangement
A

A — [

—f—t—|  —
- 16 mins
) .

Example
A B0-minute task m
with a required cycle
time of 15 minutes I !
—_— —_—
How to arrange the m
stages in the layout?
— e —
— i —
&80
60 | '

Short fat
arrangement

1 every
15 mins

Figure 5.9 The arrangement of stages in product layout can be described on a spectrum from ‘long thin’ to
‘short fat’
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Figure 5.10 The relationship between process utilization and number of units waiting to be
srocessed for constant, and variable, arrival and process times
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Figure 5.11 The relationship between process utilization and number of units waiting to be processed for variable
arrival and activity times
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