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Course Objective

To develop competences on design and implementation of 
continuous and efficient operations while creating a digital copy of 
the end-to-end process. Using real world data to understand, 
evaluate, and simulate the end-to-end operation to improve and 
manage all operations efficiently. Emphasis is on cross-enterprise 
integration of the physical and virtual systems among various 
functions including operation strategy, process design, capacity 
planning, facility location and design, forecasting, production 
scheduling and inventory control.



Learning Outcomes

Apply knowledge and methods from the advanced science of industrial 
engineering to model, evaluate and improve industrial processes and 
systems in relation with company operating efficiency and customer 
service.
 Implement smart production concepts in planning and controlling 

company’s operations.
 Utilize real time data analytics and software systems to support 

planning, scheduling and control of smart production processes and 
systems.
 Manage smart production processes and systems to efficiently 

respond to changes in operating conditions.



Course Outline

• Module 1
Advanced science of industrial engineering to model, evaluate and 
improve industrial processes and systems

• Module 2
Smart production in planning and controlling company’s operations 
integrated production planning and shop-flow control system concept

• Module 3
Real time data analytics and software systems to support planning, 
scheduling and control of smart production processes and systems



Module 1: Outline

Advanced science of industrial engineering to model, 
evaluate and improve industrial processes and systems

1.1 Operation management strategy in industry 4.0 context
1.2 Smart manufacturing concept
1.3 Smart operation concept



Module 1: Teaching methods

• Various teaching methods were used in this module including;
• Lecture
• Group discussion
• Workshop
• Online game via kahoot.it

• This module consists of three workshops
• Workshop I: Discussion of impact of industry 4.0 on modern operation management in 

strategic level
• Workshop II: Impact of smart product in modern digital environment
• Workshop III: Design smart manufacturing for sugar production process



Workshop I: Discussion of impact of industry 4.0 on 
modern operation management in strategic level

• This workshop is a group discussion that consists of 6 questions designed according to 
Bloom’s Taxonomy.

Source: https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/

1. Pick one of the operation management task
2. Describe the operation management task that you 

picked
3. Propose a new system that apply industry 4 

technologies to that operation management task?
4. What impact do they have on operation management?
5. What kind of organization could benefit the most from 

you proposed system?
6. Develop a diagram/flowchart of your proposed system.



Workshop II: Impact of smart product in modern digital 
environment

• In this workshop, students are assigned to read “Porter, Michael E., and James E. 
Heppelmann. "How Smart, Connected Products Are Transforming Competition." Harvard 
Business Review 92, no. 11 (November 2014): 64–88.”

• Then students have to play Kahoot’s game that consist of 17 questions.



Workshop III: Design smart manufacturing for sugar 
production process

• The students are given process flow 
diagrams and details of each process 
in sugar production process

• The students work as a group of 2 or 3 
to design a smart manufacturing model 
for sugar 

• Each group presents the designed 
model 

Sugar production process



Module 1: Outcome of workshop I

• 10 Students were divided into 3 groups

Industry 4.0 Technology in product design Industry 4.0 Technology 
in layout design

Industry 4.0 Technology in inventory management



Module 1: Outcome of workshop II

• Kahoot game result
• 10 students joined the 

quiz of 17 questions
• 47.06% of total correct 

answer
• The highest score is 

10026 (10 correct 
answers)

• The average score is 
7395.7



Module 1: Outcome of workshop III



Module 1: Outcome of workshop III



Module 1: Outcome of workshop III



Module 1 Assessment 

CLO1
Formative: Workshop & Assignment
Summative: Open Exam

CLO4
Formative: Discussion
Summative: Oral Presentation



Module 2 (Smart PPC) Outline

Smart production in planning and controlling company’s operations 
integrated production planning and shop-flow control system concept

2.1  Implementation Forecasting Model under Real-time Situation: 
2.2  Inventory Management under Real-time Situation: 
2.3  Advanced Integrated Production Planning
2.4  Advanced Shop Floor Control 



Module 2: Teaching methods

• Various teaching methods were used in this module including;
• Lecture
• Group discussion
• Group assignment
• Reading assignment

• This module consists of five workshops
• Workshop I: Oral presentation & discussion on the overall of advanced production planning 

and control
• Workshop II: Workshop & discussion on real-time data forecasting
• Workshop III: Case study & oral presentation on inventory management under the concept 

of Industry 4.0
• Workshop IV: Discussion & oral presentation on advanced integrated production planning
• Workshop V:  Paper discussion & oral presentation on advanced scheduling



Workshop I: Oral Presentation & Discussion

• Toward Industry 4.0 With IoT: Optimizing Business Processes in an 
Evolving Manufacturing Factory.

[Ref.: Belli L, Davoli L, Medioli A, Marchini PL and Ferrari G (2019)]



Workshop II: Workshop & Discussion

• Forecasting practice with real-time data



Workshop III: Case Study & Oral Presentation

• Case Study of Inventory Management under the Concept of Industry 
4.0
Comparison between classical system and Industry 4.0 system



Workshop IV: Discussion & Oral Presentation

Reference: Maja Trstenjak, Predrag Cosic, (2017), “Process 
planning in Industry 4.0 environment”, Procedia Manufacturing 11.

Reference: Moutaz Haddara, Ahmed Elragal (2015) “The Readiness of ERP Systems for 
Factory of the Future”, Procedia Computer Science 64.



Workshop IV: Discussion & Oral Presentation

Presentation: Design Smart Production Planning System with ERP by implementing 
Industry 4.0 Technologies



Workshop V: Paper Discussion & Oral Presentation

Reference: Rossit, Fernando Tohmé & Mariano Frutos
(2019) Industry 4.0: Smart Scheduling, International 
Journal of Production Research, 57:12, 3802-3813

Reference: Pitakaso and Sethanan (2019) Adaptive large neighborhood 
search for scheduling sugarcane inbound logistics equipment and 
machinery under a sharing infield resource system, Computers and 
Electronics in Agriculture, 158 , 313-325.



Workshop V: Paper Discussion & Oral Presentation

Presentation: Design Smart Scheduling System for sugarcane inbound logistics



Module 2 (Smart PPC) Assessment 

CLO2
Formative: Workshop, Case Study & Discussion
Summative: Oral Presentation & Open Exam

CLO4
Formative: Case Study & Discussion
Summative: Oral Presentation



Module 3: Outline

Real time data analytics and software systems to support planning, 
scheduling and control of smart production processes and systems

3.1  Real-time monitoring system
3.2  Real-time data analytics
3.3  Operation system for predictive analytics, predictive modelling, 

and forecasting



Module 3: Teaching Methods

• Various teaching methods were used in this module including;
• Lecture
• Case study
• Group discussion
• Workshop
• Group assignment

• This module consists of four workshops
• Workshop I: Case study & group discussion on real-time manufacturing system
• Workshop II: Workshop on how to get real-time manufacturing data
• Workshop III: Workshop on how to do real-time data analysis
• Workshop IV: Class project



Workshop I: Case study & group discussion

• Discussion
1. Why real-time monitoring system is 

important?
2. What is the RumMIP?
3. What is the RumPST?



Workshop II: How to get real-time mfg data



Workshop III: How to do real-time analysis



Workshop IV: Class Project



Module 3 Assessment 

CLO3
Formative: Case Study & Workshop
Summative: Class Project

CLO4
Formative: Discussion
Summative: Oral Presentation & Report



Student Comments

• Excellent in teaching and learning.
• Encourage students to have more participate in class ^^.
• Teaching methods of this course are very impressed comparing with 

other courses teaching as lecture-based. For me, I feel that I willing 
to spend more effort and more attention for this course because 
both teaching methods and lecturers. The teaching and learning 
methods of this course can help me in working on my thesis, as well.

• Group working and brain storming support student to work as a 
teamwork. I would like to thank all lecturers who conduct this course 
to let students to show his/her potential and knowledge in applying 
theory for real applications. 
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