Emerging Technologies with Business Applications
2024 Fall Term

Instructor: Professor John Sum (http://john.digi-pack.io/)
Email for general enquiries: pfsum@nchu.edu.tw
Email for assignments and project reports: johnsum.nchu@gmail.com

Pre-requisites
1. Able to communicate in English.
2. Knowledge in the principles of managements.
3. Knowledge in operations & services design, management or marketing.
4. Fundamental knowledge in computer science.

Objectives
1. To discuss what is the meaning of “emerging technologies”.
2. To introduce the evolution & impacts of technologies.
3. To introduce how technologies change the ways we are living, producing things, delivering services and the ways we are managing the production process and services delivery.
4. To introduce some of the latest technologies for information and communication.
5. To introduce some of the latest technologies in artificial intelligence and machine learning.
6. To introduce some of the latest technologies for financial industry.
7. To introduce potential business applications of emerging technologies.
8. To discuss potential applications of emerging technologies.

Outcomes (My Wish List)
1. Be able to introduce (to other people) what are emerging technologies and their potential business applications.
2. Be able to anticipate the future trend of technologies.
3. Be able to analyze the features and designs of emerging technologies and their potential applications.
4. Be able to use some of these emerging technologies (analyze and design of operations by using the emerging technologies.)
5. Be able to “write” readable essay.
6. Be able to “search” information efficiently.
7. Be able to “present” an idea logically.
8. Be able to “work” in a team efficiently.
9. Be able to communicate, at least in the class, in simple English.
10. Be able to work under pressure.
11. Understand how “capable” or “incapable” of a student herself/himself.


Course Outline

Topic I: What is “emerging technology”?
1. What are “technologies”?
2. Why should a management student know emerging technologies?
3. Why John Sum is the instructor of this course?
4. What emerging technologies have been listed on Wikipedia?
5. What technologies you have been using?
6. Case study: EZTABLE (www.eztable.com.tw)
Technologies – Web 2.0, Internet, GPS and Cloud
7. Breaking through technologies by Steve Jobs – Apple PC, Macintosh, iTune, iPhone.
8. IEEE Spirit of Innovation, 2006 edition – “For every great idea, there are millions of great individuals who saw beyond what was to see what is.” 
9. List of emerging technologies from Wikipedia: https://en.wikipedia.org/wiki/List_of_emerging_technologies 
10. Discussion: Similarities and differences between emerging technology and disruptive innovation.
11. Discussion: Emerging technology is either an invention or an innovation. Users of emerging technologies could be the end users (general public & workers) who use the technologies or the developers (imitators, inventors and innovators) who use the technologies to make emerging technologies.
12. Discussion: What is technology management (or management of technology)?

Topic II: Evolution of Technologies
1. Four inventions: Compass, gunpowder, papermaking, printing
2. Scientific revolution (16 Century)
3. Agricultural revolution (17-18 Century)
4. Steam engine (18 Century, Industrial revolution)
5. Automatic control (mechanical components)
6. Electricity, electric motors, electricity supply (19 Century)
7. Vacuum tube (John Ambrose Fleming 1904): diode, triode, other electronic components
8. Automatic control (mechanical and electrical components)
9. Tube-based electronic computers (1930s)
10. Semiconductor devices (1947)
11. Monster computers and information systems (1950s, LEO and UNIVAC)
12. Transistor-based electronic computers (1950s)
13. IBM System 360, IC-based electronic computers (1960s)
14. Computer networking 1965-1983 (Computer communication, computational resources sharing, email)
15. Microprocessor (1960s)
16. Microprocessor-based electronic computers (1970s), microcomputer.
17. Personal computers and personalized systems (1970s, Apple)
18. Automatic control (mechanical and electrical control systems equipped with programmable electronic controllers or computers)
19. Mobile phone (1980s)
20. Reduced instruction set computing (RISC) processors (1980s)
21. Internet and World Wide Web, 1990s (Websites, application software sharing, e-commerce, cross-border information systems, Web 2.0)
22. Robots (Robotic arms, entertainment robots, humanoid robots)
23. Business process automation

Topic III: Information and Communication Technologies (ICT)
1. 4G LTE, 5G; WiFi, WiMax
2. Multicore CPU, RISC, ARM, Systems on Chip (SoC) 
3. Case Study (SoC): Qualcomm Snapdragon
4. GPU, GPGPU, NPU, VPU, TPU
5. IBM Power processor series
6. Sensors: Accelerometer, barometer, body temperature sensor, gyroscopic sensor, heart-beat sensor, magnetometer, proximity sensor
7. Case Studies: iPhone 8 and iPhone X
8. Network (Information) security
9. Mobile devices – Notebooks, iPhone, iPad
10. Wearable devices – smartbands, iWatch,
11. Virtual reality (VR), augmented reality (AR) – HTC Vive, Google Glasses, Microsoft HoloLens
12. Personal area networks – iPhone + NBs + Headset
13. Mobile ad hoc network (MANET) – Mobile sensor network (MSN), Vehicular ad hoc network (VANET).
14. Case Studies: Google Loon and Facebook Aquila
15. Peer-to-peer computing (1990s-2000s)
16. Cloud computing (2000s): Alibaba Cloud, Amazon Cloud Service, Google Cloud Platform, IBM Cloud, Microsoft Azure, SAP Cloud Platform, Oracle Cloud, Salesforce, Tencent Cloud, Dropbox, etc.
17. Fog and edge computing (2010s-)
18. Internet of Things (IoT)  Cyberphysical systems (Networking of customers, manufacturers (workers and machines), R&D teams, 3PL firms (workers, machines, trucks, vessels, planes), government agencies (officers and machines), and etc.), agriculture and farming, heath care
19. Case Study: SAP Cloud Platform
20. Case Study: Google Inc.
21. 3D printing, flying robots
22. Case Study: Walmart Robot https://www.youtube.com/watch?v=_PErP8gGli4 
23. Case Study: Carrot harvesting https://www.youtube.com/watch?v=xDsZC-s6V9g 
24. Case Study: Rice box production https://www.youtube.com/watch?v=NT2FZ5PbdhI 
25. Case Study: Automated BMW Car Factory https://www.youtube.com/watch?v=VpwkT2zV9H0 

Topic IV: Artificial Intelligence and Machine Learning
1. Intelligent agents (software robots) 
2. Data mining, big data analytic and data science
3. Image/Face/Speech recognition
4. Case study: iPhone Siri
5. Case Study: Deep Learning in 11 Lines of MATLAB Code https://www.youtube.com/watch?v=-ENmRfKWjmo
6. Video: Deep Learning Research and the Future of AI –
https://www.youtube.com/watch?v=5BrNt38OraE
7. Image/Language/Document/Video understanding
8. Recommender systems
9. Case studies: Amazon Alexa, https://www.youtube.com/watch?v=sulDcHJzcB4 https://www.youtube.com/watch?v=FQn6aFQwBQU BMW Intelligent Personal Assistant https://www.youtube.com/watch?v=NP-ZzuKAD8k
10. Image/Video tagging and captioning
11. Case Study: Facebook photo tagging, Google image tagging, Google Captioning Project
12. Case Study: Google Image Search, PlantSnap
13. Case Study: Google Translate, Apple QuickType
14. Sentiment analysis (Text, images, sound, video)
15. Social network analysis
16. Case Studies: IBM Deep Blue, AlphaGO
17. Case Study: IBM Watson
18. Machine vision, object recognition, target tracking, sentiment analysis
19. Case study: IBM Creates First Movie Trailer by AI for 20th Century FOX, https://www.youtube.com/watch?v=gJEzuYynaiw
20. Autonomous vehicles
21. Case Study: Automated guided vehicles (AGV) https://www.youtube.com/watch?v=dAXdeqcHBp4 (Amazon Fulfillment Center), https://www.youtube.com/watch?v=UtBa9yVZBJM (Amazon Warehouse), https://www.youtube.com/watch?v=FBl4Y55V2Z4 (Alibaba warehouse robots).
22. Case Study: Autonomous trucks, Intelligent Autopilot System
23. Brain machine interface – Engineering brain-computer interfaces to regain control of movement https://www.youtube.com/watch?v=ZpTgdQEJc6I
24. Integrating Brain-Computer Interface Technology with Augmented and Virtual Reality. Paul Sajda, https://www.youtube.com/watch?v=fn9eBJFvSuA
25. Probabilistic processors
26. AIML Platforms/Environments
· Google Cloud
· Amazon Web Services
· Alibaba Cloud
· Tencent Cloud
· Vertex.AI
· Apple Core ML 2
· Google Gemini
· Microsoft Copilot
27. AI/NN Chips
· Apple “Neural Engine” in A11 Bionic (should be for deep learning)
· Apple “Image Signal Processing Unit” (ISP) in A11 Bionic
· Huawei “Neural Processing Unit” (NPU) in Kirin 970 (deep learning)
· Google on-device AI “Federated Learning”
· Google “Tensor Processing Unit” (TPU)
· IBM TrueNorth Chip (Spike NN, 1 million neurons and 256 million synapses)
· Intel Movidius Myriad “Vision Processing Unit” (VPU)
· Intel Nervana Neural Network Processor family (previous codename Lake Crest, deep learning)
· Nvidia “Graphic Processing Unit” (GPU), deep learning accelerator.

Topic V: Financial Technologies
1. Secure electronic transaction (SET)
2. List of online payment service providers from Wikipedia – https://en.wikipedia.org/wiki/List_of_online_payment_service_providers 
3. Case Study: PayPal, AliPay, WeChat Pay, Apple Pay
4. Service-oriented apps – Samantha Sharf (November 7, 2016). "The Fintech 50: The Complete List 2016". Forbes.
5. Case Study: Addepar
6. Distributed ledger system: Blockchain
7. Bitcoin protocol (Bitcoin transaction)
8. List of cryptocurrencies from Wikipedia – https://en.wikipedia.org/wiki/List_of_cryptocurrencies 
9. Case Studies: Chain, CircleUp
10. Investment (portfolio) management technologies
11. Financial forecast technologies
12. Online trading systems

Topic VI: Business Applications
1. Personal versus business applications (personal needs versus business needs)
2. Market making: Alibaba, Ariba, eBay, Uber, AirBNB, TopCoder, uTest
3. AI in marketing, from Wikipedia https://en.wikipedia.org/wiki/Marketing_and_artificial_intelligence 
4. AI in healthcare, from Wikipedia: https://en.wikipedia.org/wiki/Artificial_intelligence_in_healthcare 
5. AI for HR, from Wikipedia: http://www.pomato.com/ 
6. Information management (for administration, accounting, operations management, financial management, new product/service development)
7. Internet marketing (Sales & Marketing)
8. E-Procurement, SCM, CRM, ERP
9. AI in logistics and warehousing
· Case Study: Ariba Inc
· Case Study: SAP
· Case Study: UPS parcel tracking system, UPS Worldport
· Case Study: Amazon, Alibaba
10. AI in manufacturing
· Case Study: Tesla Electric Car Manufacturing
11. Business intelligence (Competitor intelligence)
12. Aircraft cargo weight balancing
13. Intelligent transportation systems
14. Industry 4.0 (Germany Trade & Invest Agency http://www.gtai.de/GTAI/Navigation/EN/welcome.html, https://www.gtai.de/GTAI/Navigation/EN/Invest/industrie-4-0.html.)
15. Smart grid (Electricity supply)
16. Smart home, smart city
17. Self-driving enterprises
18. Self-driving grocery stores

Topic VII: EC/Tech Firms, Research Labs & Developer Platforms
The following list focuses more on the areas of ICT and AI. For other technologies, like autonomous cars and robotic research, you should search over the Internet for information.

1. Alibaba Cloud (Aliyun) Developer Platform, Alibaba Research Center For Complexity Sciences
2. Amazon Research Center, Amazon Lab 126 https://www.lab126.com, Amazon Developer Platform
3. Apple Machine Learning Journal, Apple Developer Program
4. Baidu Research Institute, Baidu Developer Platform
5. Cisco Research Center, Cisco Devnet
6. Facebook Research, Facebook Developer Platform
7. Google Research, Google Developer Platform
8. IBM Research, IBM developerWorks
9. Microsoft Research, Microsoft Developer Network
10. Oracle Labs, Oracle Developer Platform
11. Qualcomm Research, Qualcomm Developer Network
12. SAP Innovation Center Network, SAP Developer Center
13. Tencent Cloud
14. Tencent AI Lab (Theoretical research)
15. Tencent YouTu Lab (Applications)

Topic VIII: Related Issues
1. Job replacement: Emerging technologies replace human workers.
2. General intelligence: Computer could be more intelligent than human.
3. Limitation of current chips for AI processing.
4. Future of “Big Data”, “Data Science”, “Big Data Analytic”, “AI & Machine Learning”.
5. Discussion: Technology knowledge level versus human knowledge level (Technologically discrimination).
6. Creative destruction
Lecture & Examination Materials
1. Lecture materials prepared by John Sum.
2. Lecture notes handwritten on the broad by John Sum.
3. Handouts prepared by John Sum will be distributed during lectures
4. Images from Googles.
5. Videos from YouTube (mainly documentaries, speeches, lectures and seminars).
6. Articles and technical reports from magazines, newspapers, journals, conferences and research labs.
7. Writings from your assignments, class exercises, discussions.
8. Group project reports

Useful Tools (Yet Another Emerging Technologies)
1. MS Word, MS Excel, MS PowerPoint, Mac iWork, Latex
2. Software for drawing diagrams, figures and photo editing
3. Chrome, Edge, Firefox
4. Search engines: Google Search, Microsoft Bin, Baidu
5. Google Scholar, YouTube, Wikipedia
6. Wikipedia (for information search and language learning)
7. Wayback Machine
8. NCHU Library
9. AI text generators, like ChatGPT, Google Bard, QuillBot and others.

Use of AI Tools
1. AI tools, like ChatGPT/Copilot and Google Bard/Gemini, might have limitations in ‘avoiding misinformation (resp. incomplete information)’ and ‘avoiding plagiarism’. Moreover, Google Bard is designed not to give any reference (equivalently, source) of the content displaced to the users. Students have to be aware of these.
2. ChatGPT/Copilot, Google Bard/Gemini and other AI text generators are very good in paraphrasing. Using these tools to paraphrase your assignments and project reports are highly encouraged. 
3. You are allowed to use AI tools, like ChatGPT/Copilot and Google Bard/Gemini, for your assignments and project reporting. In the first step, you have to complete your assignment or the project report based upon your own writing. In the second step, you could use those AI tools to paraphrase the contents of your assignments and reports.
4. WARNING: For any part of the content (respectively, any word) you have put in an assignment or report, I will ask for your reason and explanation why this part of content (respectively, the specific word) has to be added. If you fail to do so, your assignment (respectively, group project) score will be zero. Nevertheless, your assignment (respectively, group project) score will be zero if you fail to give the source for any part of the content you have added in your assignment (respectively, group project).

Assessment
1. [IA] Individual/Group assignments (Bonus 20%)
2. [GP] Group project (100%), including progress report (written and oral) and final report (written and oral)
3. Final Score = min{100, IA + GP + Penalty Score}.
4. Penalty score is based on the number of late project report submissions, if you have any.
Group Projects
1. Normally, each group has three to four students.
2. Potential topics
· Select a technology, introduce what is it about and what are its potential applications (business or personal applications).
· Select an application, introduce what is it about and what technologies have been applied for developing such application.
· Fate of humanity.
· Business process automation.
· Emerging technologies and disruptive innovations.
3. Suggested titles for the paper
· XYZ Technology: A survey
· Technologies behind XYZ application: A survey
· Roles (fates) of human beings in the future.
4. Submit a written report in a form of paper.
5. Give progress reports (oral presentation) in the middle of the semester.
6. Give an oral presentation (at least 30 minutes) in the end of the semester.

Movies/Videos to Watch
1. Yamaha Motobot (2016) https://www.youtube.com/watch?v=4dUb5T7DU-Q 
2. ColdFusion (2016), A.I. Learns Nobel Prize Experiment in Just 1 Hour! https://www.youtube.com/watch?v=lJcGzmsLRUo
3. IBM Creates First Movie Trailer by AI, https://www.youtube.com/watch?v=gJEzuYynaiw
4. Transcendence (2014, Johnny Depp, Rebecca Hall, Paul Bettany, Kate Mara, Cillian Murphy, Cole Hauser and Morgan Freeman).
5. Bicentennial Man (1999, Robin Williams)
6. Surrogates (2009) https://www.youtube.com/watch?v=UGwQ74cH5O0
7. Edureka (2017), Blockchain Tutorial. https://www.youtube.com/watch?v=jKYhLpHJv8U
8. Germany Trade & Invest (2016), Industry 4.0 - Germany's 4th industrial revolution https://www.youtube.com/watch?v=Y990kaGbJD0
9. Siemens PLM (2016), Industry 4.0 and the Digital Enterprise. https://www.youtube.com/watch?v=Mp6KRwz8SiY
10. SAP (2014), Open Integrated Factory | Industry 4.0 with SAP. https://www.youtube.com/watch?v=Zq88px3hcNY
11. Dirk Slama (2014), Industry 4.0 -- from vision to implementation. https://www.youtube.com/watch?v=1vZYvAcU8hY

Lecture Attendance 
1. Students should attend all the lectures. In every lecture, teaching assistant (TA) will take attendance.
2. Student who has skipped class without ‘proper reason’ for more than three times will get “0” in his/her final score. The instance (together with the student’s performance and attendance records) will be reported to university.
3. In accordance with university regulation, participating activities related to freshman orientation or cheerleader dancing is not a proper reason.
4. Applying absent has to be done in person via email (pfsum@nchu.edu.tw) with ‘reason’ to “Prof. John Sum” at least one day before the date of absent.
5. For sick leave, student has to email to Prof. John Sum regarding his/her absent and then show ‘medical certificate’ to Prof. John Sum soon after the date of absent.

Notebook, Tablet & Cell Phone
1. Students are not allowed to turn on and/or use notebook or tablet (i.e. pad) in the class.
2. Students are not allowed to use cell phones in the class.
3. All cell phones have to be in ‘silent and vibration’ mode or ‘silent’ mode.
4. If you are waiting for urgent calls, you should inform Prof. John Sum in advance.

Assignments
1. Assignment sheets will only be distributed during the lectures.
2. No electronic copy is available for download. If you have skipped a class, please ask your fellow classmates for a copy of the assignment sheet.
3. All assignments must be complied in English and edited by MS WORD (with Endnote) or other word processing software like Latex (with Bibtex).
4. It is preferred that documents are submitted in PDF format.
5. If you have any problem in preparing a softcopy for assignment submission, please contact Prof. John Sum.

Assignments and Project Reports Submission
All assignments must be submitted to “johnsum.nchu@gmail.com” on or before Monday 00:00. The softcopy (in WORD or PDF) has to be attached. The formats of the email heading and the file attached should follow the formats below.
Email heading: etba2024-assignmentXX-studentID
Filename: etba2024-assignmentXX-studentID

For instance, student with ID 4100012016 submits Assignment 4 (in WORD). The email heading and the filename will be the following.
[bookmark: _Hlk176818051]Email heading: etba2024-assignment04-4100012016
Filename: etba2024-assignment04-4100012016.docx

The submission time of an assignment is based on the time clock in the Gmail system. A submission is considered as a late submission if the email arrival time indicated in the Gmail account is later than Monday 00:00.

For the group project, only the group leader can submit the written reports and the files of the presentation slides. Group members are not allowed to submit anything.

[bookmark: _Hlk176818259]For the email heading and filename of the file attachment have to follow the following format.
	Email heading: etba2024-progress-report-4100012016
	Filename: etba2024-progress-writtten-report-4100012016.docx
	Filename: etba2024-progress-oral-presentation-slides-4100012016.ppt
Here, 4100012016 is the student ID of the group leader. For the final report, the email heading and filename of the file attachment have to follow the following format.
	Email heading: etba2024-final-report-4100012016
	Filename: etba2024-final-writtten-report-4100012016.docx
	Filename: etba2024-final-oral-presentation-slides-4100012016.ppt
Group leader fails to conform to the above format, penalty score might be added.

Penalty on Copying Assignments
Student cannot copy any part of the answers of an assignment from any other student. It is a serious crime if you do it. This act will be considered as plagiarism. The instance will be reported to university for further action. The students who copies from others and who provides the sources for copying will get “0” in their final scores.

Penalty on Late Project Materials Submission
[bookmark: _GoBack]If a group submits the project materials late, each group member will have a penalty score “-5” and the group leader will have a penalty score “-10”. Students should be aware of this penalty. If a group has committed late project materials submission two times, each group member can at most get ‘20’ marks in the project score. The group leader can at most get ‘10’ marks in the project score.


