


L0

6\

Manufacturing Information and Data Systems

Cecelja, Franjo

LI JCH VLS R T S L

s s S5

el = (VD)

AN bl le -0l

ot pte oAbl glaall) — (g5 o eals = maio Oy ke et

TADFRY FOAD -+ TAD TSAr 7oA TN

Manufacturi

ata Systems
&

ks
sl ALl s S,
Auli ol
ALY PR P
ares Vo ol L
IS ERLRPIREY

YEYADYYY 1 s Gk — Ol

Ol gs ADv e 1 Cand

PILIYAL 2P @

L 4

J



Manufacturing.
Information \K

and Data Syst@’
Dr.@m

Department @f SPstems Engineering,

&

niversity, UK



Dedication
To Ankica, Lidija and Marina
Thank you

Publisher’s note
Every possible cffort has been made 1o ensure that the information ¢
this book is accuraic at the time of going to press, and the publisher$ cannot
accept responsibility for any errors or omissions, how Alﬁmbi}ity lor
loss, disappoiniment, negligence or other damage caus eliance of the
mformation contained in this handbook, of in the ey ptey or liqui-

signs and Patents Act, 19588,
transmitted, in any form, or by
the publisher, or in the case of
ce witli the terms of licences issued by the
erning reproduction outside these
he undermentioned address.

this publication may only be reproduced,
any means, with the prior permission dn w

Copyright Licensing Agency. Eng
terms should be sent to the publishers

First published in 2002 by ‘

Penton Press
an imprint of Kegan
120 Pentonville Raad
London N1 9JN
www.kogan-p

© Franjo 2002

British Library Cataloguing in Publication Data

A CIP record for this book is available from the Briush Librasy
ISBN 18571 8031 3

Typeset by Saxen Graphics Lud, Derby

Printed and bound in Great Britain by Biddles Lid, Guildford and King’s Lynn
wrn biddles.co.uk



Contents

Preface xi

Glossary xiil
1. Manufacturing Information and

General Concept I

1.1 Information necds of man 1

1.L1.1  An external poing 1

1.1.2  Information asga v 2

1.1.3  History ¢ factiring information systems 5

1.1.5.1 Flution of production systems 5
1.1.3.2 “Techni@at evolution of compurter systerus 5

1.1.4  Specifi mblgms in tocay’s manufacturing
i LS G
1.2 Informaiior ogy and information systems 7
1.8 Manuf itstormation 9
1.3.1 Tons of mformiation 9
1.1 Mathematieal theory 1O
9.2 [Indormation physics 11
3.1.3 Communication approach 12
.2 Information science and mfomerrics 144
Systems approach to deseribing information 14
[.3.3.1 Concept 14

[.3.3.2  Limitations of the operational

deinitions of infornmation 16
1.5.4  Use of information 16
1.3.5 Specificity of manufacturing information 17
1.3.6  The dual nature of manulacturing information 19
1.3.6.1 I'roduct value 20
1.3.6.2 Operations 21

1.3.6.3 lersonnel 21



vi

»a

Manufacturing information and data systems

1.3.6.4 Time
1.3.6.5 Accuracy
1.3.6.6 Example of CCMT analysis
1.3.7  Terformance maximization rules
A MIDS taxonemy
[.4.1  Conceptof MIDS
1.4.2  CIM and MIDS
1.5  Conclusion
1.6  References
1.7 Further reading ¢

n

Manufacturing Databases \

2.1  Database systems
2.1.1  Database concept
2.1.2  The evolution of database sy stu
2.1.2.1 Records and cross-r
2.1.2.2 Sortand report hlgn ment
system
2.1.3  Dutubasc management eIl
2.2  Database modcels
2.2.1  Hicr:ochical datal
2.2.2 Network database
2.2.3  Relationa
2.24  Object-orie
2.2.5  Physical struct
2.2.5.1 gNaviganonal le[c_l}J.:lS(,b
Jaci®hal datibases

2.9 Database det

ntty-relationship diagrams

‘2 Ln[lt\ modelling

jonal database dLblg]]

4.2.1 General males

2.5.2.2  Rellexive relationships

Query linguages

atabase normalization

’4.1 The purpose of normalization

2.4.2  Data redundancy

2.4.%  Data anomalies

2.4.4  Fancuonal dependencies

2.4.5 Normalizution procedure
2.4.5. 1 The birst normal form (1NF)
2.4.5.2 The second normal form (2NF)
2.4.5.3 The third normal form (3NF)

22
22
23
24
26
26
28
30
41
52

[ IS T &1 I
> o

‘h
o]

60
&l
G3
G4
(G4
6h
65
67
67
67
69



Contents

2.4.5.4 The Boyce-Codd normal form
(BCNF)
2.5 General database management issues
2.6 Applications of relational databases and future uends
2.6.1  From database concepts to manufacturing

applications
2.6.1.1 The manufacturing database

2.7  Conclusion

2.8 References

2.9  Further reading L 4

Manufacturing Resource Planning Systems \

3.1  Inuvoduction
3.2 Materiads requirements planning
3.2.1  Concept of materials requireme
3.2.2  Master production schedulg
3.2.3  The bill of materials

3.2.4  Inventory records
3241 Theitem ma
3.2.4.2 The transg
3.2.4.5 The loca
3.2.5  The MRP netiig

32451 sle oif MRP netting
3.2.5.2 using MRP charts
326 Closed-loop M
3.2.6.1 esource requirements plan
3 m;btcut capacity xlan

acity requircineits plan
3.3 psresources planning system (MRP 11}

senefits of MRP 11 systeins
iplementng an MRP I system
3341 Manmging the impleanentation
3.34.2 Dataaccuracy

3.3.4.3 Designing the bill of materials
3.4 onclusion

3.5 References

%6 Further reading

Shop-floor Data Collection Systems

4.1  Introduction
4.1.1  Definition of shop-lfloor data collection
4.1.2  Raticnale for shop-floor data collection

Vil

70
71
72

92
94
94
95
95
96
99
99
100
160

101
101
101
102



viii  Manufacturing inforration and data systems

4.1.%  Mcthods of shop-loor data collection 103
4.2 Computerized SFDC 103
4.2.1  Technoelogies tor STDC 104
4.3  Barcodes 105
4.3.1  Imtroduction 105
4.3.2  Bar code technology 106
4.3.3  Barcode readers 109
4.3.4  Characteristics ol bar codes 110
4.4 Flectronic abels 111
441  hnplementation ¢ 112

4.4.2  Advantages and problems with
clectronic labels 13
113

4.5 Other types of SFDC system

4.5.1  Optical characier recognition 113

4.5.2  Magnctic strips 1144

4.5.3  Direct links to process contro 115

4.5.4  Vouice recognition systems 115

4.6 The people factor 115

4.7  Conclusion 116

4.8 Reflerences 116

4.9 Further reading 116

5. Telecommunications 17

5.1 Introduction 117
5.2 Components and functiQus of a

telecommnpunicaions system 117

5.2.1  Telecomimunicions system components 117

5.2.2 Ope telecommunications systems 118

5235 ° ications protocols 119

5.2.4. gnals 119

5.2.5 5 of teleconmnunications channels 120

2 Twisted pair 120

2.5.2 Coaxial cables 120

5.2.5.3 Fibre optics 120

5.2.5.4 Wircless nansmission 121

2.6 Churacteristics ol communication channels 121

5.2.6.1 Transmission speed 121

5.2.6.2 Transmission modes 122

5.2.6.3 Transmission direction 123

58 Types of iclecommunications networks 123

5.3.1 Network topologies 125

5.8.1.1 The star network 123

5.3.1.2 The bus neowork 123

5.8.1.3 TThering topology 124



Contents
5.3.2 The geographic scope ol neavorks
5.3.2.1 Private branch exchange
5.3.2.2 Local area networks
5.3.2.% Wide aren networks
2.3.2.4 Valuc-ndded networks
5.4 Telecommunications for competitive advantage
Hel Telecommunications applications
54.1.1  Flectronic mail
5.4.1.2 Voice mail
3.4.10.%  Facsimile machines L 2
54.1.4  Electronic data interchange
54.1.5 Digual informition services
5.5 Management issues and decisions P
5.5.1 The telecommunications plu
5.5.2  Implementng the plan
5.6 Conclusion
5.7 Rolerences
5.8  Further reacling
Electronic Commerce
6.1  [ntroduction
6.2  The Internct
6.2.1 Operatie
6.2.1.1 ing technology
6.2.1.2 Connd@ing independent networks

6.2.1.
6.2

: I‘[crne[ conminunication protocol
rifet services

ogies enabling Internet cormmunication
Integrated service digital newwork

11 service

4 Asynchronous trimsfer mode

IC CONLINErce

A model of electronic commerce

Exploiting [nternet-based electronic commerce
5.5.3  Intrancts as a first step into electronic commenrce
B4 From EDI o Internet-based extranets

6.4  References

6.5  Further reading

Strategic Implications of MIDS

7.1  Introduction

7.2 Concept of strategic information systems
7.3 The evolution of IS/1T

ix

125
125
126
127
128
129
129
129
129
130
130
180
131
131
132
132
133
133

134
134
134
135
135
135
136
157
137
138
139
139
139
10
1]
P42
143
144
145
145

146
146
146
147



X Manufacturing inforenation and data systems

7.4 Use of IS for competitive advantage 148
7.4,V The value chain 14%
7.4.1.1 The basic model 149
7.4.1.2 Applying the value chain to
I'TAS strategy 151
7.4.2  Five competitive forees inodel 152
7.4.9.1 The effect of T'I71S on the five forces 154
7.5 The applications portfolio 157
75.1  General concept 157
7.5.2  Managing the applications portfoho @ 158
7.5.2.1 Strategic 159
7.5.2.2 Turnaround \ 59
7.5.2.%  Factory 159
7.5.2.4  Support & 160
7.6 Critcal success factors 160
7.7 Strategic planning 160
7.7.1  Cenrally planned 161
7.7.2  Leading edge 162
7.7.3%  Free market 162
7.7.4  Monopoly 163
7.7.5  Scarce resource 163
7.7.6  Necessary evi 163
7.8  Conclusion 163
7.9 Relerences 1 Gt
7.10 Further reading 164
Appendix 1: Basic SQL Co and® 165
Appendix 2: Typica ination Questions 175
Background anc ale of the Scries 181

Index



Preface

Today’s manufaciuring is more than ever gc

demand forcing companies to adopt @ flexi

operating. Information wechnology has proyen e ¢

in accomplishing this taisk —so much s @ ‘

manufacturing organizations at every € is u growing need
ed business to under-

[ the way it can best he

for those related to manufacturing ¢
harnessed to provide informatigr whufacturing functions and

¥ consumer
cient way ol

B the nature of manuflacturing@giormation and its importance for
a company;

B gencralion, manij 1 ;m‘cl use ol manulacturing inlorimation;

® technologies that generation, manipulation and use of
manulaceanri r atlor;

B siralegic igphi@ition of intormation systems on manufacturing

[tis imposs . reciate the way that intornation and concomitant
informagi tems can aid the competitive advantage unless a basic
under is obtained of the manufacturing information itself,
and a ¢ information technology and human aspect related to its

use. The level of understanding needs 1o be comprehensive 1o enable
those in manufacturing to assess the imporiance and also the opportu-
nities and limitations of modern information systems.

Chapier 1 introduces the concept of manufacturing inlormation.
After covering essential definittons of information, information tech-
nology and information sysiems, an overview of characteristics ol
manufacturing information is given and its classification explained.
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chapter explains the applicaton of refational databases in manufac-
turing and assoctated management sssues.

Chapter 3 explains manufaciuring resources plawlir
that are commonly used today. [t begins by explgl

"YS[CI‘IIS

planning and fnance issues. Implementation and manag
issues associated with manufacturing resou 11
are also presented.

Chapter 4 focuses on shop-tloor data col

systemns are also covered.

Chapter 5 introduces the conc
importance of telecommunpicaufins
iuve advaniage is also prese

Chupter 6 explains the cen
commerce with focus on

Chaprer 7 supplemgnts
imphecations of the u
uons and consequ

ideas and concept of elecuronic
1¢ use olthe Internet.

reviBus chapters by explaining strategic
formation systems. Practical applica-
‘¢ at the heart of thns chapter.




Glossary

INF the tirst normat form
2NF the second normal form
INT the urd normal form
4NF the fourth normal form
ASCII American Standard Cocle
ATM asynclironous wransfer
ATE&T American Telephone
BCIM Brunel integrated

BCNF Boyce-Codd n

BOM the bill of muteria

bps bits per secomd

CAD computer-nidigd ddlign

CAM manufucture

CCD charg ecl device

CCMI i terisuc of manufacturing information
ccry upled television (ciumera)

CIM integrated manufacture

CMM inate measurement machine

CODA anference on data sysiems languages

cru tral processtng unit

CSF ritical success factors

DBMS database management system

DBTG database task group

DDBMS  distributed database management sysiem

DDL data deflintion language
DML data manipulation language
D1 electronic data interchange

EMI electromagneiic immunity



xiv  Manufacturing informalion and data systems

EMC electromagnetic compatibility
ERP enterprise requirements planning
Ghs agigabits per second

HTML hypertext mark-up language

IMS information management system
IS information systems

ISDN integrated services digital network
1T information technology

Jir Just-in-time P
iKhs kilobits per second

LAN local area network

Mbs megabits per second

MIDS manufacturing information and 5@
MIS managernent iformation system
MR material requirements planning
MRP 11 manufacturing resources plangin
NCC National Computing Ceniig

OCR optical character recogniti

OSsl operating systems inte 2Cl
PBX private branch exchan

rPC personal compuuer

PLC programmable Qg1
RAM ranclom access nie
RS8282C sertal link standard
SFDC
SMIEE
SNA
SQL
TCI/IP
URL
VAN
WAN widle stren network
WV e World Wide Web






