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Program Objectives:

Program objectives should be stated clearly, and
should be measurable and achievable through all
courses as the following:

e Educational objectives

e Scientific research objectives

e Serving society objectives

e Skills objectives
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Objectives

The proposed Ph.D program in Industrial and Systems Engineering aims to prepare a generation of qualified
scientists and applied researchers and to contribute to push the scientific research and practical applications in
the field of industrial engineering sciences to serve the community in Saudi Arabia. In this sense, the
objectives of the program are summarized in the following points:

1.

Deepening the students' knowledge of the disciplines of industrial and systems engineering, especially
operations research, human factors engineering, engineering management and systems.

. Developing students' skill to explore and use the techniques and approaches of industrial and systems

engineering in assessing and analyzing various industrial and service systems, and determining the factors
affecting their performance and their interactions.

. Enhancement of the students' skill of using the acquired knowledge, theories and approaches of industrial

and systems engineering in designing/redesigning systems as well as optimizing them and integrating
their components to perform optimally with the highest productivity and quality.

. Enabling students of advanced research methods and methodologies in industrial and systems

engineering, which instills their creativity, innovation and development.

. Developing students' ability to explore and identify problems of the manufacturing and service systems in

the organizations where they work or are likely to work, and direct their research to study and solve these
problems by taking advantage of the knowledge, methodologies and skills gained from studying in the
program.
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1 | Work Study lab 25
2 Human Factors Engineering lab 15
3 | Environmental Factors and Safety lab 15
4 | CAD/CAM lab 25
5 | Computer lab 30
6 | FMSlab 20
7 | Reverse Engineering lab 20
8 | Rapid Prototyping lab 20
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(24) Achieving Program Objectives Through Courses.
e Please Chech (V) the related Courses with Program Objecives.

Objectives mentioned in item numbers (3) previously

Program Objecives

1 2 3 4 5
Course Code
IE 711 Systems Optimization \ \ | | |
IE 712 Multi-Criteria Decision Making \ \ vV vV
IE 713 Applied Game Theory \ \ v v
IE 714 Logistics Optimization \ | \ V
IE 715 Applied Operations Research \ \ v v v
IE 716 Healthcare Operations Optimization \ \ v v \
IE 721 Information Technology Strategy \ \ vV vV
IE 722 Systems Simulation \ \ v v v
IE 723 Software Engineering \ | \ \ v
IE 724 Database Management Systems \ | v v
IE 725 Applied Avrtificial Intelligence \ v v v
IE 726 Contemporary issues in E-Business v v v
IE 731 Quality Engineering \ | \ v
IE 732 Design of Industrial Experiments \ | v v v
IE 733 Reliability Engineering v v v v
IE 734 Industrial Stochastic Systems v v v v
|E 735 Data Analytics \ \ v v
IE 736 Dynamic Forecasting \ \ v v
IE 741 Safety Engineering v v | |
IE 742 Applied Human Factors Engineering v v | | |
IE 743 Occupational and Environmental Hygiene \ v v

V1




IE 744 Advanced Biomechanics

IE 745 Cognitive Engineering

< |2

IE 746 Human Factors Engineering Methods

IE 751 Lean Production System

IE 752 System Design

IE 753 Productivity Engineering

<2 |2

IE 754 Supply Chain Management

2|2 |2 |2 |2 |2 |2

IE 755 Valuation

IE 756 Business Excellence

IE 791 Special Topics

<2 | <

IE 795 Graduate Seminar 1

IE 796 Graduate Seminar 2

IE 797 Graduate Seminar 3

IE 799 Ph.D. Thesis

L |2 |2 |2 |L (2|2 |2 |2 |2 |2

2 |2 |2 |2 2|l | L || |L (<2 2|2

2 |2 |2 |2 (2 (2

2 |2 |2 |2 (2 (2 |2 |2 /2 |2 |2 2 |2 |2
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Course Code Course Title Credits Prerequisite
IE 711 Systems Optimization 3

1. Objectives:
e Develop an ability to formulate and solve advanced OR problems using several optimization
techniques.
e Demonstrate the behavior of algorithms used to solve the problems
e Enable students to reflect on and analyze relevant case studies in various industrial and service
systems.

2. Topics:

Linear programming and Extension. Duality in LP. Parametric LP. Computational complexity of the
simplex Algorithm. Nonlinear programing. Descent, conjugate, Newton and Quasi-Newton methods.
Constrained optimization, Penalty and Barrier methods. The Lagrange Multipliers and the Kuhn-Tucker
conditions. Use of MATLAB codes.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 712 Multi-Criteria Decision Making 3

1. Objectives:
e Provide advanced applications in the field of Multi-criteria Decision Making (MCDM)
e Provide an opportunity of dealing with several Software corresponding to the most practical
MCDM techniques.
o Enable students to reflect on and analyze relevant case studies in various industrial and service
systems.

2. Topics:

AnaIyF;ic Hierarchy Process (AHP), Fuzzy AHP, Analytic Network Process (ANP), Fuzzy ANP, Data
Envelopment Analysis (DEA), Technique for Order of Preference by Similarity to Ideal Solution
(TOPSIS), Fuzzy TOPSIS, VIKOR method, Interpretive Structural Modelling (ISM), Multi-Attributive
Border Approximation area Comparison (MABAC), Decision Making Trial and Evaluation Laboratory
(DEMATEL), Goal Programming (GP), PROMETHEE, and ELECTRE.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE 713 Applied Game Theory 3

1. Objectives:
e Enable students to be able to model competitive real world phenomena using concepts from game
theory.
¢ Review and critically assess literature which deals with game theory and related materials.
e Elucidate the potential of game theory and its impact in many fields of human endeavor which
involve conflict of interest between two or more participants.

2. Topics:

Introduction to game theory; Strategic form games; Learning, evolution, and computation; Extensive
games with perfect information; Repeated games; Games with incomplete information; Mechanism
design; Network effects and games over networks.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE 714 Logistics Optimization 3

1. Objectives:
e Enable students to deal with several logistic systems optimization problems and techniques, such
as system design, layout, stock management, quality management, lot-sizing or scheduling
e Evaluating optimization methods used to solve the most frequent problems.
e Linking the theory with several industrial applications from real-life cases.

2. Topics:

Performance evaluation tools (Petri nets, the Markov process, discrete event simulation, etc.) and
optimization techniques (branch-and-bound, dynamic programming, genetic algorithms, ant colony
optimization, etc.); New optimization methods are presented to solve systems design problems, layout
problems and buffer-sizing optimization; Forecasting methods, inventory optimization, packing
problems, lot-sizing quality management and scheduling.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 715 Applied Operations Research 3

1. Objectives:
e Provide inclusive applications of Operations Research (OR) with more focused attention on
functional and industry-specific OR applications.
e Enable students to reflect on and analyze relevant case studies in various industrial and service
systems.
e Provide an opportunity of dealing with several Software corresponding to the most practical
techniques.

2. Topics:

Applications of OR technigues such as Computational network technique, integer programming, Black-
Litterman Asset Allocation Model and Monte Carlo Simulation in various fields such as Project
Management, Energy Systems, Financial Engineering, Water Resources. Airline Optimization Solutions
(Schedule design, Fleet assignment, Aircraft routing, Crew scheduling, Revenue Management,
Overbooking, Seat inventory control, pricing, Aircraft Loading Planning).

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE 716 Healthcare Operations Optimization 3

1. Objectives:
e Enable students to apply different optimization models in order to solve critical problems in
healthcare sector.
e Enable students to reflect on and analyze relevant case studies in various industrial and service
systems.
e Provide an opportunity of dealing with several Software corresponding to the most practical
techniques.

2. Topics:

Queuing models for healthcare operations; Operating room planning and scheduling; Modelling for
Intensive Care Units; Ambulance Operations; Emergency Operations; Location Models in Healthcare;
Flow of Patients, Capacity Allocation and Flexibility in Primary Care; Improving Scheduling and Flow
in Complex Outpatient Clinics; No-Show Modeling for Adult Ambulatory Clinics; agent-based
modelling and simulation to healthcare operations management; Improving access to healthcare: models
of adaptive behavior.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE 721 Information Technology Strategy 3

1. Objectives:
e Understand how business organizations employ information technology to create a competitive
advantage.
o Differentiate among the ways businesses use IT strategically, such as for enterprise, business-to-
business, and e-commerce computing.
 Create a technology strategy for an organization.

2. Topics:

Strategic aspects of IT as they impact on business value. Technology forecasting and assessment of IT
impacts, achieving sustainable competitive through IT, relationship between IT strategy and value, IT
strategy formulation and implementation, evaluation of strategic investments in IT, IT portfolio
management, IT souring and open innovation, and dynamics of IT strategy and game theory. IT-related
strategic decision making at the different organizational levels its models, tools, and techniques .

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE 722 Systems Simulation 3

1. Objectives:
e Develop an ability to model the real systems.
e Analyse input data, verify, validate, well-animate and run these models using simulation software.
e Develop an ability to design experiments, analyse and interrupt the simulation results, and to
present the findings effectively.

2. Topics:

Modeling and simulation Modeling, Methods in Simulation Modeling, Agent-Based Modeling, how to
build agent Based Models, System Dynamics and Dynamic Systems, Multi-Methods Modeling,
Designing Behavior, State Charts, Event Model Object, Randomness in Anylogic Models. The course
will include Computer Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE 723 Software Engineering 3

1. Objectives:
¢ Develop an ability to design the methodology for writing codes.
e Design and write secure codes.
« Apply the codes using secure software Engineering life cycle.

2. Topics:

Exploring different Software Engineering technologies, strategies, and methodologies for systematic
design, development, operations, maintenance, and quality issues of enterprise Information Systems.
Design, development, process improvement, deployment, and software architecture in the emerging
global economy. Build management, open-source system, Version control systems, Agile development,
SCRUM, DevOps, The re-engineering and migration process of deployed Information Systems. The
course will include Computer Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 724 Database Management Systems 3

1. Objectives:
e Design and develop enterprise level databases using appropriate tools Tools for the solution of
engineering Problems.
e Develop, analyze and optimize business process models to integrate with data sources.
e Manage data flow in accordance with the business processes.

2. Topics:

The design, implementation, and utilization of database management systems. Conceptual modeling.
Object-oriented databases. The hierarchical, the rational model and integrated database design.
Knowledge bases. Query optimization. Distributed database systems. System analysis, selection and
implementation of ERP, business processes across marketing, procurement, production and finance as
one integrated customer-oriented value chain.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 725 Applied Artificial Intelligence 3

1. Objectives:
¢ Identify the application area of Al and allied technologies.
o Apply/implement appropriate Al algorithms for respective problem domain.
 Predict/analyze the results and provide alternative methods/solutions.

2. Topics:

Soft commuting techniques, neural network/machine learning, evolutionary computations, fuzzy sets and
systems, fuzzy modeling, hybrid approach/neuro fuzzy systems, genetic algorithms, intelligent agents,
pattern recognition, deep learning, expert systems, case based reasoning, social network analysis, web
mining. Case studies and mini projects. Developing Al applications using Python. The course will
include Computer Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 726 Contemporary issues in E-Business 3

1. Objectives:
e Demonstrate advanced knowledge of technical and business issues related to E-Business and E-
Commerce,
¢ Recognize the key implementation issues along with the e-business system design.
¢ Design the e-business engineering solution using the e-Business patterns.

2. Topics:

E-Business as essential component of Corporate Strategies. Impact of E-Business on Engineering firms
in the context of globalization. E-Business models in accordance with the emerging needs. Variety of
technologies in use on both the server and client side. Techniques of value assessment and methods for
devising innovative value propositions. Impact of E-Business on socio-commerce.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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IE 731 Quality Engineering 3

1. Objectives:
e Demonstrate understanding of the philosophy, framework, and applications of quality engineering
approaches.
e Demonstrate the ability to evaluate the findings of quality engineering approaches.
e Demonstrate the ability to evaluate and analyze the advanced processes and products design
techniques of quality engineering.

2. Topics:

Quality practices and applications; Quality Audit, Cost of quality, Quality Systems. Quality Rating &
Demerits, Tolerance design and Analysis for product and process specification limits. Multivariate
control, both automatic and via advanced control charts using online quality monitoring and control
techniques. Robust Design; Taguchi quality engineering principals, Modeling of Response surface and
response optimization. Case studies and success stories of Quality systems, Minitab applications.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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IE732 Design of Industrial Experiments 3

1. Objectives:
e Demonstrate the ability to evaluate and synthesis advanced techniques for designing, executing,
and analysing Experimental Data.
e Ability to reduce the design costs by speeding up the design process, reducing engineering design
changes, and material.
e Evaluate the labor complexity to reduce rework, scrap, and the need for inspection.

2. Topics:

Non-regular Orthogonal Arrays, Techniques for identifying and dealing with regular and Complex
Aliasing, Cross-over designs, Response Surface Methodology, Split-Plot and Nested Designs and
Mixture Experiments, Cost-Optimal Fractional Factorial Designs, Orthogonal Arrays, and Linear
Models: Mixed designs with different sample sizes for the experimental conditions.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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IE733 Reliability Engineering 3

1. Objectives:

e Demonstrate understanding of the mathematical, statistical and quality principles and models of
reliability engineering.

e Distinguishing system reliability, availability and maintainability within the context of reliability
engineering.

e Enhancing the ability to determine and collect the data required for analysis and evaluation of
system reliability.

e Applying the most commonly used reliability engineering techniques, such as fault tree analysis
and failue mode and effects analysis.

2. Topics:

Reliability models Constant and Time-dependent Failure Models. Reliability of Systems. State-
Dependent Systems, Physical Reliability Models. Design for Reliability and Maintainability, Reliability
Testing, Reliability Estimation and Reliability Allocation Techniques, Fault Tree Analysis and Failure
Mode and Effect Analysis. Data Collection and Empirical methods.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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IE 734 Industrial Stochastic Systems 3

1. Objectives:
e Demonstrate the ability to establish a rigorous background on the stochastic process concepts.
e Ability to use certain quantitative methods in Industrial Engineering.
e Ability to evaluate and interpret the findings of the applications of stochastic systems.

2. Topics:

Principals of Stochastic Processes (Stationarity, Ergodicity and Gaussian and Markovian Processes),
Discrete and Continuous Time Markov processes, Non-homogeneous and Compound Poisson Process,
Double Stochastic Poisson Process and Renewal Processes. Random Walks; Imbedded Markovian
Queuing Systems, Extended Markovian Queuing Systems, Non-Markovian Queuing Systems, Optimal
control of queuing systems, Brownian motion and martingales, Statistical Inferences in Queuing
Systems.

3. Assessment Methods
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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IE 735 Data Analytics 3

1. Objectives:
e Demonstrate ability to perform the evaluation of complex processes.
e Ability to examine and synthesis the large and varied data sets to uncover information including
hidden patterns, unknown correlations, market trends and customer preferences.
e Ability to help organizations making business decisions.
e Ability to develop expertise in complex data science algorithms and their implementation.

2. Topics:

Big Data analytics, Data Warehousing, Data Visualization, Data Mining Techniques; Decision trees,
Artificial Neural Networks, Cluster Analysis. Advanced Data Mining; Process Web mining, Data
Modeling. Integrating varied Qualitative and Quantitative Data, Data Reliability Measures, Big data
Modelling, Big Data Processing Algorithms. Discriminant Analysis, Factor Analysis, Principle
Component analysis, Robust and Misspecification Resistant Regression Models, Use of Statistical
software packages, Matlab. The course will include Computer Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 736 Dynamic Forecasting 3

1. Objectives:
e Demonstrate understanding of the qualitative, quantitative, and mixed forecasting techniques and
their applications.
e Ability to analysis and evaluate the applications of advanced forecasting techniques.
e Ability to design and develop Machine learning techniques for forecasting.

2. Topics:

Overview of forecasting models, Time series and their components, Forecastibility, Process and Methods
for Data Mining for Forecasting, Good Patterns and Bad Patterns, Measuring Forecast Accuracy, Using
Process Behaviour Charts to Improve Forecasting, Box-Jenkins (ARIMA) models, Autoregressive and
Distributed-Lag Models, Neural Network Methods, Judgmental Adjustment of Statistical Forecasting,
Regression with Time Series Data, Nonparametric Time Series Analysis, Multivariate Time Series:
Evaluation and Selection of Forecasting Methods and Use of Statistical Software Packages. The course
will include Computer Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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IE741 Safety Engineering 3

1. Objectives:

e Enrich students' knowledge on types of safety hazards that lead to fatal and nonfatal accidents,
and the various engineering methods used for controling them.

e Develop students' skill to apply the techniques to analyze the factors leading to accidents and
systems failure from a safety engineering point of view.

e Develop students' ability to select and design the most appropriate hazard control method.

e Introducing occupational safety and health management systems and approaches of safety culture
enhancement within the organization.

2. Topics:

Theories of accident causation; OSH laws and regulations; Accident investigation and reporting. Hazard
assessment, prevention and control. Hazard analysis and system safety. Management of OSH: Preparing
for emergencies; Total safety management in a quality management setting; Establishing a safety
corporate culture; OSH training, new frontiers in OSH.

3. Assessment Methods:
Assignments, Quizzes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 742 Applied Human Factors Engineering 3

1. Objectives:

e Providing a comprehensive knowledge of the hukan factors engineering domains, such as
physical, cognitive and psychological ergonomics as well as their impact on human performance
and safety.

e Developing students’ skill to assess and evaluate physical, cognitive and psychological factors as
well as finding their relationship with the components of the work system.

o Developing students' ability to design different kinds of workstations taking into account human
capabilities.

2. Topics:

Human Factors Function and discipline; Selection and Control of Action; Decision-Making Models in
ergonomics; Mental Workload and Situation Awareness; Task Design and Motivation; Workplace
Design; Body strength & handling loads, Design and interaction between human and machine, Heavy
work, Light and moderate work, energy expenditure, fatigue & boredom, biomechanics and
biomechanical modeling, Design for Health, Safety, and Comfort. The course will include Human
Factors Engineering Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizzes, Major Exams, Case Studies, and Projects.
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Occupational and Environmental
IE 743 P ; 3
Hygiene

1. Objectives:

e Domenstrate understanding and explaining the occupational and environmental hazards that have
negative impact on workers' health, the standards of their allowable exposures, and the basis for
the determination of these standards.

e Acquire skills of recognizing, assessing and analyzing these health hazards by applying different
methods and techniques recognized worldwide.

e Design and operate hazard control programs to minimize hazard negative impact on workers'
health and on the ambient environment.

2. Topics:
How to anticipate, recognize, evaluate and control potential or existing occupational and environmental
health hazards. Toxicology, Exposure limits, Regulations and guidelines, Hazard recognition and
evaluation, Sampling strategy, Engineering controls, Industrial ventilation, Indoor air quality,
Implementing a comprehensive industrial hygiene program, Environmental hazards evaluation and
mitigation.

3. Assessment Methods:
Assignments, Quizzes, Major Exams, Case Studies, and Projects.
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IE 744 Advanced Biomechanics 3

1. Objectives:

e Understanding the stresses imposed on the human body systems, especially the musculoskeletal
system, during work.

e Utilizing advanced measuring and modeling techniques and their applications to assess the
workload and the resulting stress.

e Applying methods to optimize the workload and minimize stress on the human body during work.

« Designing tasks and work systems to increase the efficiency of the workplace system as well as
the efficiency and safety of the worker.

2. Topics:

Introduction, biomechanics and biomaterials, human capabilities, physical stresses, workload, measuring
techniques, modelling, including mechanical work, energy and power, synthesis of muscular movements,
muscle mechanics, kinesiological electromyography, design of manufacturing and industrial operations
in which human plays a significant role, from biomechanics point of view. Examples and industrial
applications. The course will include Human Factors Engineering Lab sessions for applications.

3. Assessment Methods:
Assignments, Quizzes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 745 Cognitive Engineering 3

1. Objectives:
e Recognizing the concepts and theories of cognitive engineering and its applications in work
systems.
e Applying such concepts and theories in the assessment and analysis of the cognitive aspects of
work systems.
« Designing the tasks for better recognition and perception of various forms of information and,
hence, better decision making.

2. Topics:

Cognitive engineering: history and foundations, its concept. Cognition in engineered systems: principles
of Human Computer Interaction (HCI). Cognitive engineering methods: cognitive task analysis,
cognitive work analysis, situation awareness oriented design. Human factors as HCI theories: human
information processing sensation and perception of information. Human body ergonomics (motor
capabilities); interactive system development framework; user interface evaluation. Examples and
applications.

4. Assessment Methods:
Assignments, Quizzes, Major Exams, Case Studies, and Projects.
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Human Factors Engineering
IE 746 3
Methods

1. Objectives:
e Providing the most important and up-to-date research methods in the field of human factors
engineering.
e Enhancing students' capability of using these methods in research and data collection in
applications within the human factors engineering domain.
o Developing students' skill of analyzing and interpreting the human factors engineering research
data.

2. Topics:

Data Collection Methods; Task Analysis Methods; Cognitive Task Analysis Methods; Human Error
Identification and Accident Analysis Methods; Situation Awareness Assessment Methods; Mental
Workload Assessment Methods; Team Assessment Methods; Interface Analysis Methods; Performance
Time Prediction Methods; Human Factors Methods Integration. Modern techniques in this field.

3. Assessment Methods:
Assignments, Quizzes, Major Exams, Case Studies, and Projects.
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IE751 Lean Production System 3

1. Objectives:
e To understand how lean techniques can create value generation for the organizations.
e To develop an understanding of modern tools associated with lean production systems.
e To apply lean production in service and manufacturing industry.
e To understand the issues and challenges in the implementation of lean production systems.

e To design and develop a sustainable production system using lean and agile manufacturing
concepts.

2. Topics:

Lean Production System, Lean System Standards, Total Productive Maintenance, Elements of
standardized work, Basic Principles of JIT, Development of JIDOKA Concept, Inspection systems,
Kaizen Circle Activity, Hoshin Planning Systems, The Culture of Lean Production, Process Mapping and
Value Stream Mapping, Standards and Abnormality Control. Lean manufacturing concepts vs. agile
manufacturing concepts

3. Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 752 System Design 3

1 - Objectives:
e To understand the concept of system analysis and design.
e To understand the requirements of system functions and processes.
e To apply system design techniques and tools.
e To design and develop a system or process within realistic constraints.
e To analyze and synthesize different elements of systems development life cycle.

2- Topics:
Development of Modern Systems, Facilitating Multi-disciplinary Projects, Practical Implementation of
Systems Engineering, Systems Thinking Tracks, Functional Modeling and Analysis, System Design

Tools, systems Engineering Processes, Modeling and Simulation, Communication in Systems
Engineering.

3- Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE753 Productivity Engineering 3

1- Objectives:

To understand the basic principles of productivity theory and models.

To be able to apply productivity methods and techniques.

To be able to measure and evaluate productivity.

To understand the concepts of sustainable manufacturing and re-engineering.

To understand non-conventional production processes and its influence on performance.

2- Topics:

Introduction to Productivity Theory, Methods for Computing Productivity Losses, Conceptual Principles
of Productivity Theory, Manufacturing Systems of Parallel-Serial Arrangement, Analysis of Industrial
Machines and Systems, Methods to Maximize Productivity Rates, Complex manufacturing Systems,
Sustainable Improvement of Production Processes.

3- Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE754 Supply Chain Management 3

1- Objectives:
e To understand current supply chain trends, theories and concepts.
e To measure and evaluate various facets of supply chain performance.
e To analyze ethical sourcing and concern for global supply chain operations.
e To understand the alignment of supply chain with corporate goals and strategies.
e To understand the foundational role of logistics with warehousing and transportation.

2- Topics:

Principles of supply chain management, developing goals of supply chain management, Inventory
control and planning, Demand planning and forecasting, Warehousing, Transportation planning, Global
supply chain management, Legal, ethical and social responsibilities of supply chain management, Supply
chain design, Distribution network design, Measuring the supply chain performance, drivers and metrics.

3- Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE755 Valuation 3

1- Objectives:
e Ability to understand and build financial models for valuations.
e Ability to assess valuation and identify alternate courses of actions.
e To understand the linkages between valuation and strategy of firms.
e Ability to analyze, design and report the financial information about projects.
e To apply financial concepts into practical frameworks for the valuation of businesses.

2- Topics:

Capital budgeting methods, estimating incremental cash flows, estimating cost of capital, valuation of
projects, valuation of companies in takeovers, valuation of leveraged buyouts, valuation of private
companies and valuation of strategic options, working capital management.

3- Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite
IE756 Business Excellence 3

1- Objectives:
e To understand the principles for achieving business excellence.
e Ability to evaluate the performance of current management systems.
e Ability to design and implement a strategic action plan for business excellence.
e To analyze key business processes throughout the value chain of an organization.
e Ability to develop innovative business processes to support organizations strategic objectives.

2-Topics:

Conducting Business in the Global Economy, Quality Management Systems, Linking Process
Management and Business Excellence, Performance Measurement Systems, Customer Driven Re-
engineering, Integrating BEM with Strategic Planning, Achieving Operational Excellence, Implementing
Business Excellence Model.

3- Assessment Methods:
Assignments, Quizes, Major Exams, Case Studies, and Projects.
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Course Code Course Title Credits Prerequisite

IE 791 Special Topics 3

1. Objectives:
e Updating students' knowledge in industrial and systems engineering.
e Developing understanding of the importance of integrating the science of industrial and systems
engineering and the other sciences for solving reallife problems.
e Developing students' ability to survey the literature for exploration of the contemporary issues in
industrial and systems engineering that have the potential of application and research.

2. Topics:

Selected specialized and advanced topics in industrial and systems engineering with emphasis on
contemporary isuues that are not covered in other courses or in conventional industrial and systems
engineering textbooks. Examples are new approaches and methods in industrial and systems engineering
or those of multidisciplinary nature in which industrial and systems engineering concepts or approaches
are itegrated with other diciplines. Furthermore, emerging global issues or problems that can be solved
totally or partially by industrial and systems engineering are of special interest of the course.

3. Assessment Methods:
Mid-term Exam, Project , Homework, Oral presentation, Final Exam.
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Course Code Course Title Credits Prerequisite

IE 795 Graduate Seminar 1 1

1. Objectives:
e Enhancing students’ ability to review the literature for their research interests.
e Improving students’ skills to present scjentific and research topics and ideas.
e Developing students’ skills of analysis and critique.

2. Topics:

This course include: Determining the research area and topics of interest. Conducting the relevant
literature review. Recognizing of the recent ongoing and published research as related to student’s area of
interest. Presenting one or more seminars about potential research topics. Attending all semester seminars
in the Department. Participating in seminar discussions. Submitting critique reports.

3. Assessment Methods:
Presentations, Level of participation in seminar discussions, Analysis and critque reports
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Course Code Course Title Credits Prerequisite

IE 796 Graduate Seminar 2 1

1. Objectives:
e Developing students’ skill to compare potential research topics and select the most appropriate one.
e Enhancing students’ skill to prepare and sell their Ph.D. research proposal.
e Improving students’ scientific/research topics presentation skills.
e Enahncing students’ skills of analysis and critique.

2. Topics:

This course include: Proposing limited number of potential research topics. Compaing the selected topics
base on objective/realistic criteria and deciding the final topic of research in coordination with the
potential supervisor(s). Preparation of the Ph.D. research proposal, including objectives and research
methodologies to be followed. Presenting one or more seminars about the research proposal. Attending
all semester seminars in the Department. Participating in seminar discussions. Submitting critique
reports.

3. Assessment Methods:
Presentations, Level of participation in seminar discussions, Analysis and critque reports
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Course Code Course Title Credits Prerequisite

IE 797 Graduate Seminar 3 1

1. Objectives:
e Motivating students to write scientific papers based on the results of their research.
e Providing the opportunity for students to present their research production.
e Creating an opportunity for students to receive critical opinions related to their research in
preparation for defending it during the final discussion of the thesis.
e Enhancing the skills of in-depth critical analysis of scientific research.

2. Topics:

This course include: Presenting articles that are published or prepared for publishing in a recognized
publishing domain (e.g., journal, book chapter or conference). Presenting research results and receiving
critique feedback from peers or other aseminar attendees. Attending all semester seminars in the
Department. Participating in seminar discussions. Submitting critique reports.

3. Assessment Methods:
Presentations, Level of participation in seminar discussions, Analysis and critque reports
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Course Code Course Title Credits Prerequisite

IE 799 Ph.D. Thesis 12

1. Objectives:

e Develop student's ability to design and conduct scientific research in topics related to the area of
industrial engineering.

e Enhance student's ability to solve real life engineering problems using the proper industrial
engineering methods and techniques.

e Develop student's ability to conduct literature review on specific topics related to the research
problem to assure full understanding of the problem.

e Enhance student's analytical and interpretation skills.

e Develop student's scientific writing and publishing skills.

2. Topics:

Preparation of a proposal of research involving definition of the research problem, the objectives of the
research and the methodology to be followed to achieve these aobjectives. Implementation of the
research based on the proposed methodology and following the scientifically recognized standard
methods or following acceptable innovative methods. Using IE laboratories for implementation of
research experiments as needed and depending on the research topic. Writing of the thesis showing full
understanding of the topic of research through literature review, presentation and discussion of the
research results, and the limitations of the research, if any. Publishing of scientific article(s) based on the
research undertaken in acceptable domain(s). Defending of the thesis in presence of the appointed
examination committee.

3. Assessment Methods:
As per the Standard Rules of the Graduate Studies and the Implementation Guidelines for King
Abdulaziz University.
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