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ABSTRACT  

Computer- integrated manufacturing (CIM) as a strategy helps to improve the performance of a manufacturing 

firm by integrating various areas of manufacturing, both in terms of material and information flow. There are 

many reports that deal with the technological and operational aspects of CIM, but the issues of integration and 

adaptability as key objectives in the design and implementation of CIM are not paid due attention. This paper 

focuses on improving integration and adaptability as design and implementation objectives of computer- 

integrated manufacturing systems. A conceptual model has been developed to illustrate the key issues of 

integration and adaptability of CIM. The model has been explained by surveyed observations. In addition, a new 

framework has been proposed in this paper for the design and implementation of CIM and some future research 

directions are suggested. 
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I. INTEGRATION AND IMPLEMENTATION OF CIM 

 

CIM represents a complex environment, embodying all activities of designing, making, and marketing a 

product.  All firms need to be computerized to achieve a true CIM environment. 

 

1.1 Hardware  

Parallel-processing-based hardware and fifth-generation computers are needed for CIM to become widespread.  

Because of the interaction among numerous computers and other devices, a local area network (LAN) is needed 

for each geographical location.  If the manufacturing business is carried out at different locations or in different 

countries, the LANs must be connected to each other via wide area networks (WANs). 

 

1.2 CIM Software 

CIM software is an integrated package containing as many individual programs functionally amalgamated into 

one as possible.  The CIM environment requires application program that can be easily integrated.  Typical CIM 

software should be able to handle all major production tasks in conjunction with other business tasks.  It should 

be capable of: 

 Managing NC programs and their distribution, 
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 Shop-floor data collection, 

 Interface to any NC/CNC system, 

 Handling manufacturing management functions such as rescheduling job  flow and saving shop-edited 

programs, 

 Electronic mailing throughout the plant and office, 

 Creating database-accessible files using shop-floor data, and 

 Working in varies operating environments (Dos, UNIX). 

 

1.3 CIM Workstations 

Workstations are specialized computer systems that have tailored hardware and software to carry out specific 

tasks more efficiently.  Workstations are fast and have sufficient memory to handle manufacturing tasks more 

efficiently. 

 

1.4 Security and Computer viruses 

PC-based systems and LANs, normally less security-controlled than the mainframes, are more vulnerable.  

Companies need to ensure that end-user systems that link PCs to the corporate computer cannot enter 

undesirable information.  In addition, a crisis management plan should be developed to help the CIM system 

recovery in case of a viral attack.  Databases and other erasable components must be backed up. 

 

II. IMPLEMENTING CIM TECHNOLOGY 

 

To implement CIM technology, the following points should be focused: 

 Strategy for CIM, based on organization, partners and concept. 

CIM implementation is characterized by a sequential decision process that should consider technical 

assistance, organizational modifications, manufacturing techniques configuration, data processing 

technology needed, personnel qualification and acceptance of CIM by personnel. [1] 

 Organization for CIM 

This is a special CIM team for leading CIM business in the company.  This team deals with problems such as 

structuring the objectives, the definition of necessary guidelines or the translation of CIM concepts into reality.  

In reality, success of the CIM project is principally dependent on the capacities of the CIM team to overcome 

complex relations and to build appropriate representation models close to the CIM strategy. 

 Collaboration with partners. 

This includes the internal collaboration and the outside consultants, advisors, and suppliers of CIM components.   

 

2.1 CIM Implementation Strategies 

CIM is not generic.  Each individual company has unique characteristics and is subject to different external 

influences, each will require a different a different point of balance between people and automation, and hence 

will require a different form of CIM. 

Process 

Figure 1 shows the process by which CIM can be implemented. 
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Figure 1.  The processes by which CIM can be implemented. 

The company first defines the business it wants to be in terms of the nature of the products, and the market (i.e., 

mission statement).  It then defines its desired future positions in terms of growth, profitability, etc (i.e., 

company’s objectives).  Strategies, which outline the best way of achieving the objectives and accomplishing 

the mission, given the constraints of the market and the resources of the company, are then set.  These strategies 

are elaborated upon in a business plan, which shows the specific targets to be sought at specified points in time 

(i.e., goals), and an array of prioritized programs/projects through which the goals are pursued and the strategies 

implemented.  Finally, funds, personnel, etc are allocated to the programs/projects (i.e., resources allocation), 

and an implementation plan is created to ensure their successful implementation. 

 

2.2 Setting the Strategies 

To achieve the objectives and accomplish the mission, the company must set three strategies: the market, the 

product, and the manufacturing strategy.  The manufacturing strategy must be connected to the market and 

product strategies – it must be derived from the latter and at the same time it must support and influence them.  

The latter must themselves be closely coupled and their choice must be the results of careful analysis of the 

external environment, the company’s objectives, and the strengths and weaknesses of the company itself. [2] 

 

2.3 Developing the Plan 

The process of developing and implementing CIM can be described in the following eight discrete stages. 

 Project initiation.  During this stage, the overall project organization and methodologies are established.  

Personnel are assigned to the project and trained in specialized techniques for developing a CIM plan. 

Mission Statement 

Company’s Objectives 

Strategies 

 Business Plan 

Goals 

Resources Allocation 

Implementation Plan 

Programs/Projects 

Activities 
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 Development of the company’s economic model.  The model shows all the performance measures which 

can be related to the critical success factors and their relationships with the factors, and relationships 

between the critical success factors and business metrics such as price and market share. 

 “As-is” analysis.  Analyses of the company’s current environment to provide the baseline for further 

analysis and improvement efforts. 

 Needs analysis.  An analysis conducted to identify the business functions, which could most effectively 

benefit from new technologies. 

 Selection and evaluation of improvement technologies.  Alternative technologies that support the 

manufacturing objectives and are consistent with the manufacturing strategy are selected for evaluation 

against both economic and non-economic criteria. 

 Master plan.  The total package of selected technologies with a specific request for expenditure is then 

submitted to top management.  Once approved, it is converted into a master plan for implementation.   

 Incremental implementation.  The master plan is implemented on a project-by-project basis, either starting 

with the projects that promise the highest returns, or with the least threatening projects and letting the 

implementers “steer” the culture and build confidence in the workforce. 

 Cost-benefits tracking.  The actual costs incurred and the benefits attained are ascertained. 

To facilitate the development of CIM plan, the following are required: 

 A progressive approach to integration.  A recommended progressive approach to integration is to plan 

integration inside management functions, plan integration between management functions, and plan 

integration with external environment.  The aim is to achieve not just process/operations integration, but also 

material flow, controls, and information integration. 

 A CIM reference model.  The model gives the implementers a vision of how a company will operate in an 

integrated environment, and so helps them to avoid creating islands of automation and information. 

 Structured company model.  Three types of company models should be built: the “as-is”, “should-be”, and 

the “to-be” models.  The “as-is” models, which are models of the current company’s environment, are built 

first.  They enable tuning of existing facilities via simplification and rationalization using such techniques as 

JIT, GT, plant layout, TQM, WITs, etc.  Then, the “should-be” models, which not only implementing the 

recommendations of tuning exercise, but also comply with the stated company’s manufacturing objectives, 

are built.  The “should-be” models form the basis of a CIM plan.  They are used to identify functional 

requirements for advanced manufacturing technologies such as MRP II, FMS, AR/RS, CAD, CAM, DBMS, 

robotics, etc.  From the “should-be” models, state-of-the-art technology, and the company’s idea of its future 

need, the “to-be” models are developed.  They are models of the company’s future environment showing 

how things are to be done in the future with advanced manufacturing technologies. 

 Cost-benefits analysis.  Cost-benefits analysis for advanced manufacturing technology projects may involve 

the following steps: 

Step 1. Identify manufacturing functions and function groups. 

Step 2. Identify all significant cost classifications. 

Step 3. Develop the “as-is” cost baseline. 

Step 4. Develop an “as-is” performance baseline. 
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Step 5. Prioritize improvement potential. 

Step 6. Selection of technology alternatives, 

Step 7. Determine the “to-be” cost baseline for each technology alternative being investigated. 

Step 8. Determine the “to-be” performance baseline for each technology alternative being investigated. 

Step 9. Rank the technology alternatives. 

Step 10. Develop risk management plan. 

Step 11. Perform economic analysis. 

Step 12. Consider non-economic and strategic justification factors. [4] 

 

2.4 Implementing the Plan 

CIM plan is developed from top down; it is implemented from the bottom up.  The implementation of a 

technology project can be carried out in five stages: 

 Project leader selection.  Once the technology projects have been selected and prioritized, a leader for 

each project is chosen.  In any project, the best choice for project leader is the person who has the greatest 

chance of successfully complementing the project. 

 Project team formation.  Once a project leader has been chosen, the necessary human resources for 

support should be provided.  To select the appropriate people requires that the project be divided into 

manageable subtasks.  The nature of the subtasks then defines who should be on the project team and what 

their responsibilities should be. 

 Project organization.  Once the project team has been formed, its place in the organization structure must 

be decided.  It allows the project team to draw on and interact with all the functional areas, thus 

maximizing representation and communication as is typically required with an advanced manufacturing 

project. 

 Project planning.  The project leader is responsible for project planning which includes defining the tasks 

that will be required to implement the project, setting budgets and milestone schedules for each task, 

assigning responsibilities for accomplishing the tasks on time and within budget, and allocating resources. 

 Project control.  The aim of project control is to ensure that the project is on schedule and within the 

budget and performance constraints.  To achieve this aim, a project management information system 

should be set up to enable the project to be monitored through comparison of planned performance with 

actual performance. 

 

2.5 Cost-Benefits Tracking 

Cost-benefits tracking necessitates the capturing of data required monitoring the status of the critical success 

factors, and also the identification of the sources of these data.  Once the required data are captured, the actual 

cost and performance baselines are developed and are then compare to the “to-be” cost and performance 

baselines to identify variances. 
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A Continuous Planning process 

As things changed over time, the CIM plan must be reviewed periodically to reflect these changes.  Within a 

few years, the implemented projects will be the subject of a new “as-is” analysis, needs will have to be 

reassessed, and the plan reviewed. 

 

2.6 Needs for Successful Implementation of CIM 

CIM should be implemented from a position of strength, not weakness.  The CIM implementers need to decide 

whether the company is in a strong position to implement CIM.  Following are some prerequisites for successful 

implementation of CIM: 

 Top management involvement.  Top management involvement is always a critical factor in any major 

change in an organization.  They not only should be committed, but also be actively involved in CIM 

planning. 

 A knowledgeable work force.  Knowledge of employees consists of skills, experience, and talent they bring 

to the company.  All are highly relevant to CIM implementation. 

 A smooth normal functioning and highly readiness for CIM.  The day-to-day operations of the company 

should normally be carried out in a planned thoughtful way rather than in a crisis mode. 

 An organizational culture conducive to CIM implementation.  The implementation of CIM demands some 

cultural upheaval.  This becomes a selling job for all management levels, accompanied with an unending 

education process for the work force. 

 A supportive infrastructure.  CIM requires an infrastructure considerably different from what exists in most 

companies today.  So the organization of the company may have to be altered to make more effective use 

of the new technologies. 

 Adoption of industrial standards.  Industrial standards, when widely adopted by vendors, generally lower 

the cost of systems and equipment.  They increase the options for user when sourcing systems and 

equipment, and simplify the tasks of system development and integration.  They facilitate ready 

accessibility and free flow of information and also allow for flexibility to make partial upgrades and 

replacements of integrated systems when new technologies appear. 
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CIM & production control system: Computer Integrated Manufacturing is used to describe the complete 

automation of a manufacturing plant, with all processes running under computer control and digital information 

tying them together 

 

III. CONCLUSION 

 

The integration and adaptability issues are generally affected by factors such as business 

strategy, manufacturing strategy, availability of knowledge workers, software professionals, 

decision making processes, product and process complexities, supplier/ purchasing 

activities, behavioral issues, etc.  The major components of CIM and CAD and CAM 

technologies, computer numerically control (CNC) equipment, robots, and FMS technology 

(Groover 1987). The computer system is used to integrate design and then manufacturing 

process and other production planning and control systems (such as inventories, materials, 

schedules, etc.) and the integration of manufacturing activities with both vendors and 

suppliers (Levary 1992). Most of the    published reports   concentrate on the technological 

and operational issues at too early a stage of the development of CIM. However, the role of 

strategic, organizational and behavior issues needs to be given due consideration for 

improving integration and adaptability of CIM. Therefore, realizing the role of such 

managerial issues in improving integration and adaptation, the implementation of CIM has 

been discussed in this paper with reference to strategic, organizational,   technological, and 

behavioral. [6] 

 
 

3.1 Integration and adaptability issues in the implementation of CIM 

Integration and adaptability are the key issues of the implementation process of CIM. Therefore, it is appropriate 

to discuss the main elements of integration and adaptability of CIM and how these issues should be taken into 

account during the implementation of CIM. The integration of systems is frequently hindered by the resistance 

to converge the activities of different functions within the business. Organizational integration and the 

elimination of departmental barriers are proving to be more difficult to achieve in practice  and  will  in  turn  

hinder   the   technical development of the `seamless’ integration required. The integration of computer- aided 
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design (CAD) and CNC machines made a huge impact on the development of CIM. In support of the critical 

roles that humans play in the success of CIM, the most common recommendation found in almost all recent 

literature is the dire need for education and training in relation to the adoption of CIM. It could even mean a 

redefinition of responsibilities from the top to the bottom of the organization. Research in CIM design and 

implementation has mainly been in the area of production. However, the major issues in CIM are directly related 

to information systems (Gowan and Mathieu 1994). [7] 

A conceptual model illustrating the integration and adaptability issues of implementing CIM is presented in 

Figure 1. The organization has to develop a strategy which best represents the environment in which it operates. 

The model explains the importance of the alignment between various implementation strategies for improving 

integration and adaptability of CIM. For instance, strategic- level issues such as the alignment between business 

and manufacturing strategies require suitable organizational structure, technology, employee involvement and 

the nature of production planning and control system. Therefore, this relation- ship is represented by the closed 

loop as shown in Figure 1, to explain the interaction and dependency between managerial, technological and 

operational level issues. The details of each of these issues are presented in Table 1. There is a number of 

organizational issues which companies meet when analyzing, designing and managing the implementation of 

CIM systems.  
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