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Production Systems A Comprehensive Guide to Computer Integrated Manufacturing CIM
Computer  Integrated  Manufacturing  CIM  represents  the  pinnacle  of  automation  in
production  seamlessly  integrating  various  aspects  of  manufacturing  using  computer
systems This guide provides a comprehensive overview of CIM its implementation best
practices and potential pitfalls I Understanding Computer Integrated Manufacturing CIM
CIM utilizes computer systems to control and integrate all aspects of manufacturing from
design  and planning  to  production  quality  control  and  distribution  It  aims to  optimize
efficiency  reduce  waste  improve  quality  and  enhance  flexibility  Key  components  include
ComputerAided  Design  CAD  Creating  and  modifying  product  designs  using  software
Example Using SolidWorks to design a car engine ComputerAided Manufacturing CAM
Translating  CAD  designs  into  instructions  for  manufacturing  equipment  Example
Generating CNC machining code from a CAD model ComputerAided Engineering CAE
Simulating and analyzing product performance before manufacturing Example Performing
finite  element  analysis  on  a  bridge  design  Manufacturing  Execution  Systems  MES
Monitoring and controlling realtime production processes Example Tracking the progress of
parts  on  a  factory  floor  in  realtime  Enterprise  Resource  Planning  ERP  Integrating  all
business  functions  including  manufacturing  finance and human resources  Example  Using
SAP to manage inventory sales orders and production schedules Robotics and Automated
Guided Vehicles AGVs Automating repetitive tasks and material handling Example Robots
welding car bodies or AGVs transporting materials within a warehouse Supervisory Control
and  Data  Acquisition  SCADA Monitoring  and  controlling  complex  industrial  processes
Example Managing a power plant or water treatment facility II Implementing a CIM System
A StepbyStep Guide Implementing a CIM system is a complex undertaking requiring careful
planning  and  2  execution  Follow  these  steps  1  Needs  Assessment  Identify  your
manufacturing challenges and objectives What areas need improvement What are your
goals  for  automation  2  System  Design  Define  the  scope  of  your  CIM  system  selecting
appropriate software and hardware components Consider scalability and future needs 3
Data Integration Establish a robust data infrastructure to connect various systems and
ensure  seamless  data  flow  4  Software  Selection  and  Customization  Choose  appropriate
software  packages  and  customize  them  to  meet  your  specific  requirements  5  Hardware
Installation  Install  and  configure  the  necessary  hardware  including  computers  robots
sensors and network infrastructure 6 System Testing Thoroughly test the entire system to
ensure proper functionality and identify potential  issues 7 Training and Implementation
Train your workforce on how to use the new system and implement it gradually to minimize
disruption 8 Monitoring and Optimization Continuously monitor system performance and
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make adjustments  to  optimize  efficiency  and productivity  III  Best  Practices  for  Successful
CIM Implementation  Start  Small  Begin  with  a  pilot  project  to  test  the  feasibility  and
effectiveness of CIM before implementing it on a larger scale Invest in Training Proper
training  is  crucial  for  ensuring  successful  adoption  and  maximizing  the  benefits  of  CIM
Choose the Right Technology Select technology that aligns with your business needs and
budget  Consider  scalability  and  future  upgrades  Embrace  Data  Analytics  Utilize  data
analytics to monitor performance identify bottlenecks and make informed decisions Foster
Collaboration Encourage collaboration between different departments and stakeholders to
ensure  seamless  integration  Prioritize  Cybersecurity  Implement  robust  cybersecurity
measures to protect your CIM system from cyber threats IV Common Pitfalls to Avoid Lack
of  Planning  Inadequate  planning  can  lead  to  costly  delays  and  inefficiencies  Insufficient
Training  Insufficient  training  can  result  in  low  adoption  rates  and  ineffective  use  of  the
system 3 Ignoring Legacy Systems Failing to integrate legacy systems can create data silos
and  hinder  overall  efficiency  Overlooking  Cybersecurity  Neglecting  cybersecurity  can
expose your system to vulnerabilities and data breaches Lack of Flexibility A rigid system
may  struggle  to  adapt  to  changing  market  demands  and  production  requirements
Underestimating Integration Complexity The integration of various systems is often more
complex than anticipated V Examples of CIM in Action Automotive Industry Robots welding
car  bodies  automated  painting  systems  and  AGVs  transporting  parts  Electronics
Manufacturing Automated assembly lines for smartphones computers and other electronic
devices Pharmaceutical Industry Automated pillcounting and packaging systems robotic
arms for precise handling of materials Aerospace Industry CNC machining of complex
aircraft  parts  automated inspection  systems for  quality  control  VI  Summary  Computer
Integrated  Manufacturing  offers  significant  advantages  in  terms  of  efficiency  productivity
and quality Successful implementation requires careful planning investment in training and
a commitment to continuous improvement By avoiding common pitfalls and embracing best
practices manufacturers  can reap the full  benefits  of  CIM and gain  a  competitive  edge in
todays rapidly evolving market VII FAQs 1 What is the cost of implementing a CIM system
The  cost  varies  significantly  depending  on  the  size  and  complexity  of  the  system  the
number  of  integrated  components  and  the  level  of  customization  required  Smaller
implementations might cost tens of thousands of dollars while largescale systems can cost
millions A thorough costbenefit analysis is crucial 2 How long does it  take to implement a
CIM system The implementation timeframe depends on the size and complexity of the
system Smaller projects might take a few months while larger projects could take several
years Proper planning and project management are key to timely completion 4 3 What are
the  key  performance  indicators  KPIs  for  evaluating  CIM  effectiveness  KPIs  include
production  efficiency  throughput  defect  rates  inventory  turnover  lead  times  and  overall
equipment effectiveness OEE Tracking these metrics provides valuable insights into system
performance and areas for improvement 4 How can I ensure the security of my CIM system
Implement  robust  cybersecurity  measures  including  firewalls  intrusion  detection  systems
access controls and regular software updates Conduct regular security audits and train your
workforce on best security practices 5 What are the future trends in CIM Future trends
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include  the  increasing  adoption  of  artificial  intelligence  AI  machine  learning  ML  and  the
Industrial  Internet  of  Things  IIoT  to  further  enhance  automation  efficiency  and  predictive
maintenance  capabilities  The  rise  of  cloudbased  CIM  solutions  is  also  anticipated
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ManufacturingComputer Integrated ManufacturingComputer-Integrated Manufacturing
HandbookCIMCIM Computer Integrated ManufacturingComputer Integrated
ManufacturingComputer Integrated ManufacturingCimCOMPUTER INTEGRATED
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ManufacturingComputer Integrated ManufacturingComputer Integrated Manufacturing
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computer  integrated  manufacturing  cim  is  the  computerized  handling  of  integrated
operational processes between production planning and control design process planning
production and quality assurance the consistent application of information technology along
with modern manufacturing techniques and new organizational procedures opens up great
potential  for  rationalization  by  speeding  up  processes  thereby  reducing  stocks  and
improving product structure and delivery times following a comprehensive justification of the
cim integration principle this book discusses the current state of applications and new
demands arising from the integration principle as applied to the individual cim components
the interfaces between business and technical information processing are considered in
detail the main emphasis however is on strategies for realization and implementation based
on concrete experi ence the y cim information management model developed and tested at
the author  s  institute is  presented as a procedural  method for  implementing cim and
demonstrated using up to date examples in addition to the procedure for developing a cim
strategy  concrete  sub  projects  are  developed  which  are  directed  at  specific  sector  or



Automation Production Systems Computer Integrated Manufacturing

4 Automation Production Systems Computer Integrated Manufacturing

enterprise structures the survey of further cim developments including design stage cost
estimation use of expert systems and inter company process chains have proved to be
effective cim components since the first edition of this book and are now treated in the main
text six german and five american industrial implementations are presented to illustrate the
diverse areas of emphasis in the implementation sequence and to indicate how cim can be
realized with currently available data processing tools

developments in computer integrated manufacturing arose from the joint work of members
of  the  ifip  working  group  5  3  discrete  manufacturing  and  other  ifip  members  within  the
technical committee 5 of the international federation of information processing lfip the aim of
this  working  group  is  the  advancement  of  computers  and  their  application  to  the  field  of
discrete part manufacturing capabilities will be expanded in the general areas of planning
selection and con trol of manufacturing equipment and systems tools for problem solution
include  mathematics  geometry  algorithms  computer  techniques  and  manufacturing
technology this technology will influence many industries machine tool auto mation aircraft
appliance and electronics to name but a few the working group undertook the following
specific tasks 1 to maintain liaison with other national and international organizations work
ing in the same field cooperating with them whenever desirable to further the common goal
2  to  be  responsible  for  the  ifip  s  work  in  organizing  and  presenting  the  pro  lama  t
conferences 3 to conduct other working conferences and symposia as deemed appropriate
in furthering its mission 4 to develop and sponsor research and industrial and social studies
into the various aspects of its mission the book can be regarded as an attempt to underline
the main aspects of  techno logy from the point  of  view of  its  software and hardware
realization because of limitations in size and the availability of literature the problems of
robotics and quality control are not described in detail

computer integrated manufacturing from fundamentals to implementation is based on a
course  in  computer  integrated  manufacturing  cim  which  is  part  of  the  production
engineering tripos for  postgraduate level  students at  cambridge university  the book is
intended to provide a thorough coverage of a difficult subject and to communicate principles
as well as something of current practice this should give a firm basis of knowledge in cim
and develop an understanding that will be valid for many years in changing business and
manufacturing environments the book covers cim and manufacturing systems at a technical
level from description of the conventional islands of computerization to the components of
cim architecture the business objectives of cim are described from analysis of the business
environment  to  cost  justification  and  implementation  of  cim  systems  cim  is  seen  as  a
business tool and not as an end in itself each individual and company needs to adapt the
tools described in this book to best effect study of this book should enable postgraduate
students  and  professional  engineers  to  deal  confidently  with  the  subject  and  use  cim
techniques  profitably

the international exchange of information on occupational safety and health questions is
becoming increasingly  important  to  give governments  industry  employers  and workers
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organizations  scientific  institutions  and  others  concerned  with  this  field  easier  access  to
information  on  occupational  safety  and  health  practices  in  other  countries

m created

this book will give a competitive edge to students of manufacturing managers in industry
and anyone involved in specifying implementing and using cim systems

manufacturing  has  entered  the  early  stages  of  a  revolutionary  period  caused  by  the
convergence of three powerful trends the rapid advancement and spread of manufacturing
capabilities worldwide has created intense competition on a global scale the emergence of
advanced manufacturing technologies is dramati  cally  changing both the products and
processes  of  modern  manufac  turing  changes  in  traditional  management  and  labor
practices organiza tional structures and decision making criteria represent new sources of
competitiveness and introduce new strategic opportunities these trends are interrelated and
their  effects  are  already  being  felt  by  the  u  s  manufacturing  community  future
competitiveness for manu facturers worldwide will depend on their response to these trends
based on the recent performance of u s manufacturers efforts to respond to the challenges
posed by new competition technology and managerial opportunities have been slow and
inadequate domestic markets that were once secure have been assailed by a growing
number of foreign competitors producing high quality goods at low prices in a number of
areas such as employment capacity utilization research and development expenditures and
capital investment trends in u s manufacturing over the last decade have been unfavorable
or have not kept pace with major foreign competitors such as japan there is substantial
evidence that many u s manufacturers have neglected the manufacturing function have
overemphasized product development at the expense of process improvements and have
not begun to make the adjustments that will be necessary to be competitive

computer integrated manufacturing cim has become the key concept in future company
strategy highly accessible up to date well illustrated and practical it begins with the historical
emergence  of  the  manufacturing  integration  and  goes  on  to  thoroughly  examine  the
technical concepts as well as evaluate the economic significance of cim demythologizes the
most  recent  jargon  and  fashionable  concepts  in  management  fitting  all  these  isolated
concepts into an ordered package and in a futuristic version puts forth a new approach to
production

modern  information  technology  has  opened up  new possibilities  of  flexibilization  and cost
reduction  in  production  the  author  defines  cim  computer  integrated  manufacturing  as  a
concept for the structuring of industrial enterprises manufacturing technologies demand a
cim concept  which  can be  realized  through the  capabilities  of  information  processing
available today the idea of integrating different areas of cim such as production planning
and control ppc computer aided design cad and computer aided manufacturing cam is
explained through operating chains and put into a cim architecture based on a hierarchy of
edp systems the stance taken in this book of defining cim as a total concept for industrial
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enterprises is increasingly gaining ground the book does not aim to put the functional
details of the individual cim components ppc cad cap and cam in the foreground but rather
to  emphasize  the  integration  principles  for  the  functional  demands  of  the  individual
components this book appeared in the federal republic of germany in 1987 and within one
year  it  had run  to  three  editions  the  author  contributes  to  this  book  not  only  his  scientific
knowledge but also his experience as a consultant for implementing cim concepts

the current state of expectations is that computer integrated manufacturing cim will  ulti
mately  determine  the  industrial  growth  of  world  nations  within  the  next  few decades
computer  aided  design  cad  computer  aided  manufacturing  cam  flexible  manufacturing
systems fms robotics together with knowledge and information based systems kibs and
com munication networks are expected to develop to a mature state to respond effectively
to the managerial  requirements of the factories of the future that are becoming highly
integrated and complex cim represents a new production approach which will allow the
factories to deliver a high variety of products at a low cost and with short production cycles
the new technologies for cim are needed to develop manufacturing environments that are
smarter  faster  close  cou  pled  integrated  optimized  and  flexible  sophistication  and  a  high
degree  of  specialization  in  materials  science  artificial  intelligence  communications
technology and knowledge information science techniques are needed among others for
the development of realizable and workable cim systems that are capable of adjusting to
volatile  markets  cim factories are to  allow the production of  a  wide variety  of  similar
products  in  small  batches  through  standard  but  multi  mission  oriented  designs  that
accommodate flexibility with specialized software

this  up  to  date  and  accessible  text  deals  with  the  basics  of  computer  integrated
manufacturing cim and the many advances made in the field it begins with a discussion on
automation  systems  and  gives  the  historical  background  of  many  of  the  automation
technologies then it moves on to describe the various techniques of automation such as
group technology and flexible manufacturing systems the text describes several production
techniques for example just in time jit lean manufacturing and agile manufacturing besides
explaining in detail  database systems machine functions and design considerations of
numerical  control  nc and computer  numerical  control  cnc machines and how the cim
system can be modelled the book concludes with a discussion on the industrial application
of artificial intelligence with the help of case studies in addition to giving network application
and signalling approaches intended primarily as a text for the undergraduate and graduate
students of mechanical production and industrial engineering and management the text
should also prove useful for the professionals in the field

presented in this book are some of the most relevant aspects of  computer integrated
manufacturing cim in japan the volume compares the development of cim in the context of
japan as well as that of europe and the united states it includes studies of the implemented
cim systems in many companies in addition the book contains a study concerning intelligent
manufacturing systems ims and the basis for preparation of the so called future generation
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of  manufacturing systems fgms this  volume gives a better  understanding of  japanese
competitiveness  using  advanced  technology  people  coming  from  the  manufacturing
industry managers engineers officials and researchers will find in this book a rich source of
material for understanding the crucial elements in technology development and its actual
and future implementation

the current state of expectations is that computer integrated manufacturing cim will  ulti
mately  determine  the  industrial  growth  of  world  nations  within  the  next  few decades
computer  aided  design  cad  computer  aided  manufacturing  cam  flexible  manufacturing
systems fms robotics together with knowledge and information based systems kibs and
com munication networks are expected to develop to a mature state to respond effectively
to the managerial  requirements of the factories of the future that are becoming highly
integrated and complex cim represents a new production approach which will allow the
factories to deliver a high variety of products at a low cost and with short production cycles
the new technologies for cim are needed to develop manufacturing environments that are
smarter  faster  close  cou  pled  integrated  optimized  and  flexible  sophistication  and  a  high
degree  of  specialization  in  materials  science  artificial  intelligence  communications
technology and knowledge information science techniques are needed among others for
the development of realizable and workable cim systems that are capable of adjusting to
volatile  markets  cim factories are to  allow the production of  a  wide variety  of  similar
products  in  small  batches  through  standard  but  multi  mission  oriented  designs  that
accommodate flexibility with specialized software

crossing the border examines the emergence of a new philosophy based on the idea of
human centred technology and through the use of a case study illustrates the ways in
which users social scientists managers and engineers can participate in the design and
development of human centred computer integrated manufacturing cim system the book
offers a unique insight into a large european project esprit project 1217 aimed at the design
and development of a human centred cim system the book examines the problems inherent
in developing interdisciplinary design methods and of crossing the border between the
social and engineering sciences the authors offer proposals and guidelines for overcoming
such problems based on their experience within this project crossing the border will be of
particular interest to researchers and practitioners in the area of factory automation to
students and researchers in ai and to all those interested in the human and organisational
issues surrounding the computerised factory of the future

takes  you  inside  rockwell  international  john  deere  manufacturing  and the  engineering
college of a major research university to show you current working systems in computer
integrated manufacturing cim
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