
95

Index

a
abstract terminology 7–8
additive manufacturing 32, 38, 70, 92
advanced constraint modeling 77
advanced planning and scheduling (APS)

6–7, 11–12, 15, 20–21, 25, 48–49,
53, 62, 71, 76–77

advanced production quality planning
(APQP) 77

advanced scheduling (AS) system 76
annual fee 79
artificial intelligence (AI) 32, 82
automated fiber placement (AFP) system

39
automatic inspection system 39

b
batch of one 63, 65
best-of-breed solutions 25
big data 38, 54, 61, 73, 80–81
bill-of-materials (BOM) 26, 67, 77
bill-of-process (BOP) 11, 26, 53, 67
BOM level planning 77
bulk manufacturing 63
business strategy

design anywhere, build everywhere
38–39

high-mix, high-volume production
37–38

manufacturing data utilization 39–40
business-to-business (B2B) manufacturers

34

c
cave automatic virtual environment

(CAVE) 69
chemical manufacturer 4, 20, 61–62
closed-loop manufacturing (CLM)

26–28, 30, 32, 40, 54–55, 63–65, 67,
72–73, 92

for discrete complex processes 72
closed-loop quality 73–74
cloud and software as a service (SaaS) 32
cloud computing 69, 78, 79, 83
cloud-based operations 21
complex manufacturing 67–74

closed-loop quality 73–74
closing supply chain loop 71–73
digital integration 68–70
disruptive product technology 70–71
globalization 70–71

comprehensive documentation 36
computer-aided design (CAD) 9, 68
computer-aided quality (CAQ) system

76
consumer preferences 34
corrective and preventive action (CAPA)

36
cost-benefit analysis 33, 37–38, 66, 79

d
data acquisition 76, 77, 78
data aggregation 38, 39
data collection 11, 39, 78
data sets 39, 61

Smart Digital Manufacturing: A Guide for Digital Transformation with Real Case Studies Across Industries,
First Edition. René Wolf and Raffaello Lepratti.
© 2021 WILEY-VCH GmbH. Published 2021 by WILEY-VCH GmbH.



96 Index

deglobalization 62–63
digital enterprise 9, 25, 27, 91
digital innovation 18, 47
digital integration 68–70
digital manufacturing technologies 6, 8
digital technology 8, 9, 15, 33, 45, 48
digital transformation 7, 87–90

management 89
workforce and change culture 87–89

digital twins 27–30, 64–65, 71–73, 92
digitalization 3–4, 6–9, 14, 21, 25, 34, 43,

48–51, 58, 67, 75–76, 78, 81, 87–89,
91

disruptive product technology 70–71
3D printing 18, 32, 38, 70

e
electronic lab notebook (ELN) 78
electronic work instructions (EWIs) 27
electronics manufacturing 51, 52
enabling technologies

additive manufacturing 32
cloud and software as a service (SaaS)

32
extended reality (XR) 31–32
internet of things (IoT) 32
machine learning 32
simulation tools 31

engineering change orders (ECOs) 11
enterprise level 12, 21, 25, 37, 53, 62, 71
enterprise resource planning (ERP) 3, 9,

26, 50, 53, 58, 75–76
extended reality (XR) 31–32, 69, 71, 92

f
failure mode and effects analysis (FMEA)

75–77
field data 30, 40, 92
field data utilization 40–41
food safety and quality control 57–58
front-end integration 38

g
globalization 34, 35, 38, 47, 53, 62–63,

70–71, 92

go-no go inspector stamps or signatures
39

h
holistic product intelligence 55
human machine interface (HMI) 26

i
in-process inspection and testing 59
in-process quality checks 27, 37
Industry 4.0 4, 6–8, 27, 31, 84, 87
innovation efficiency 17
integrated MOM system 21, 40, 49–51,

53, 54, 61–62, 69–72, 92
integration readiness 24–25
internet of things (IoT) 13, 21, 32, 38, 45,

54–55, 65, 69–70, 81–82, 84, 92

j
just-in-time/just-in-sequence (JIT/JIS)

protocols 50, 51, 69

l
labor management 11, 78
laboratory information management

system (LIMS) 58, 59, 62, 78
left shifting 37–38, 51

m
machine learning 32, 82
maintenance operations management

11, 78
make-to-order planning 43, 69, 77
make-to-stock planning 43, 70, 77
managing inspections 40
manufacturing data utilization 39–40
manufacturing execution system (MES)

3, 11–12, 16, 21, 25, 32, 49–50, 53,
58–59, 62, 76, 78

manufacturing innovation 17
manufacturing intelligence 12, 32, 73,

80–81
manufacturing issues 4



Index 97

manufacturing operations management
9, 12, 15, 19, 24, 30, 33, 43, 53,
67–68, 70, 73, 75, 76, 91

market disruption 18–19
market forces 18, 51, 61
market trends

globalization 34
market consolidation and technology

partnerships 36–37
mass customization 34–35
proliferating regulations and standards

35–36
mass customization 34–35, 37, 38, 43,

45, 47, 53, 92
master production schedules (MPS) 77
material safety data sheets (MSDS) 61
materials management 59, 78
MES implementation 50
MOM functions 9–11, 13, 19–21, 23, 26,

31–32, 53, 58, 69, 71, 76, 91–92
MOM technology 15, 16, 18–21, 23

closed-loop manufacturing (CLM)
26–27

digital twin 27, 29
extensibility 25
flexible and open ecosystem 29
integrated platforms 26
integration readiness 24–25
Manufacturing 4.x 27–29
paper and homegrown solutions 23
personalized, modern adaptability 29
point solutions 23–24
scalability 25

n
new product introductions (NPIs) 35,

47, 51, 54, 55, 64
nonconformance reports (NCRs) 36, 50

o
operational technology (OT) 80–81
original equipment manufacturers

(OEMs) 6, 15–16, 34, 41, 53, 55,
67–71, 73, 75–76

p
print job file (PJF) 38
process industries 26, 57–66
process manufacturing 65

capabilities 61–62
closed-loop manufacturing 64
distinctives 57–61
integrated, distributed production

62–63
speed to market 63–66

product lifecycle 27, 37, 73
product lifecycle management (PLM) 9,

26, 39, 53, 58, 67, 68
product packaging 65
production planning and control (PPC)

system 6–7, 12
Proform 3–4, 8

case study 16
planning and scheduling performance

15
programmable logic controller (PLC) 26
prototyping and validating design 47

q
quality management system (QMS) 11,

12, 25, 53, 59, 76–77
quality specifications 38, 76

r
real-world data (RWD) 35
relative performance gain 15–16
repetitive manufacturing 47, 49

data and closed loops 54–55
high-volume efficiency 48–51
making to order, repetitively 51–54
and manufacturing 4.x 55
operations 50

return-on-investment (ROI) 18, 39,
48–50, 59, 61, 72, 77, 81

s
Siemens Drives 48
skyrocketing 53
small and medium businesses

advanced planning and scheduling 77



98 Index

small and medium businesses (contd.)
cloud computing 78, 80, 83
manufacturing execution systems 78
point solutions 76
quality management 76–77
R&D and laboratory operations

management 78
smart data 81, 83

collected 82
comprehensible 82
contextualized 82
control 82
coordinated 82

smart manufacturing 7–8, 13
supervisory control and data acquisition

(SCADA) 26, 69

t
technology generation 18, 20, 23
time factor 17–19
time-to-market 4, 6, 23, 32, 34, 35, 37,

40, 64, 67

u
usage-based fee 79

v
Vinfast 67, 69, 71

w
work-in-process (WIP) 77


