	IE 460  Computer Integrated Manufacturing

	Catalog Data
	Introduction to CIM, CIM strategy and components; CIM modeling methods and techniques; CIM programming; data exchange; Communication nets and protocols; selection of CIM systems; Implementation of CIM

	Pre-requisite
	IE 458 (Computer Aided Design)

	Co-requisites
	

	Level
	10

	Textbook
	Computer Integrated Manufacturing and Engineering, V. Rembold, B.O. Nnaji and A. Storr, Addison-Wesley, 1993.

	Reference
	Computer-Integrated Design and Manufacturing, Nanua Singh, John Wiley & Sons, 1996.

	Learning Objective
	This course is intended to make students familiar with concept and elements of CIM and its applications in manufacturing. The course exposes students to various modeling and analysis tools of CIM such as IDEF0, IDE1X, PN, and KBS. The students are also introduced into CIM networks and communications. This satisfies Program Educational Objectives (PEO) 2, 3, and 4

	Topics (classes)
	1.
	Introduction to CIM
	2 classes

	
	2.
	CIM  strategy and components
	2 classes

	
	3.
	CIM modeling methods: IDEF0
	4 classes

	
	4.
	CIM modeling methods: IDEF1X
	4 classes

	
	5.
	CIM modeling methods: Petri Nets
	4 classes

	
	6.
	CIM modeling methods: Knowledge-based systems
	4 classes

	
	7.
	CIM programming and data exchange 
	2 classes

	
	8.
	CIM communications and networks
	4 classes

	
	9.
	Implementation of CIM
	2 classes

	
	
	
	

	
	
	
	

	Laboratory Topics
	1
	Basic concepts for designing relational databases for a manufacturing set up

	
	2
	Fundamental concepts for designing manufacturing databases queries.

	
	3
	Development of Database for medium level CIM organizations and integration of information between CIM components. 

	
	4
	Methodology of IDEF0 Data modeling in manufacturing organizations.  

	
	5
	Methodology of IDEF0 Data modeling extended to include CIM design, planning, implementation and follow up.

	
	6
	Illustration of developing abstract data planning and control models using IDEF1X concepts for manufacturing systems 

	
	7
	Extension of the basic concepts to be applied in large scale CIM based systems using Design/IDEF Tool.

	
	8
	Basic Concepts of Petri-Net Modeling

	
	9
	Time Based Petri-Net Modeling

	
	10
	Stochastic Petri-Net Modeling

	
	11
	Development of Rule-Based Decision System 

	
	12
	Design and development medium sized Expert Systems  

	
	13
	Development of an expert system model for CIM.

	Project work
	A number of term projects are assigned. These are addressed by team 1-4 students as assigned by the instructor. The projects require oral presentation and written reports.

	Computer Usage
	Students are expected to make use of CIM packages, and various manufacturing software.

	Learning outcomes
	1.
	The student will be able to identify the basic elements of manufacturing systems and their relationship to CIM components [a, b, c, e, k].

	
	2.
	The student can understand the integration concept and identify the different systems flows (information, physical, and decision flows) [a, b, c, e, k].

	
	3.
	The student will understand the advantages, limitations, and the principle steps of CIM implementation [a, c, h]. 

	
	4.
	The student understands the different data exchange format and standards [a, b, e, k].

	
	5.
	The student can develop activity models, information models, control models, and KBS for CIM [a, b, c, e, k].

	
	6.
	The student will understand and identify the different levels of CIM control hierarchy [a, b, c, k].

	
	7.
	The student can understand CIM networks, communications and protocols [a, c, i].

	
	8.
	The student will be able to determine the performance of CIM networks and devices [a, c, e, k].

	
	
	

	
	
	

	Estimated Category Content 
	Engineering Science: 1 credit hours

Engineering Design: 3 credit hour

	Prepared by
	Dr Emad Abouel Nasr

	Preparation Date
	27-9-2010


