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Undergraduate research is about the journey, 
not the destination 

Embarking on the 
right journey will 
lead you to an 
amazing destination 
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•Joined the Computer Engineering Department, KFUPM in 2018 

•Helped in developing and offering COE497: Undergraduate Research 
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COE
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2 Conference papers 
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University
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Physics
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MATH
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Mohammad Serag
COE
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Previous Students – SURE and UXplore

SURE 203

Mahmoud Ellouh, COE 
Murtada Al-Hasan, ISE
Sultan Al-Garbi, ICS
Hassan Al-Saffar, EE
Mujtaba Siddiqui, ISE
Amaan Izhar, ICS
Abduljawad MD, ICS

SURE 213

Khaled Al-Shehri, MATH

SURE 223

Mohammad Abu Shawarib, ICS
Muath Alghamdi, SWE

UXplore 222

Amer Mossali, COE

UXplore 231

Osama Karnawi, SWE
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What is Scientific Research?

Research is      reading from books and papers, attending 
courses, discussing with professors, or prompting AI tools
Research is not reading from books and papers, attending 
courses, discussing with professors, or prompting AI tools

Research is a systematic investigation or experimentation
aimed at the discovery and interpretation of facts, revision of
accepted theories or laws in the light of new facts, or
practical application of such new or revised theories or laws

Merriam-Webster 
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Human knowledge
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The Output of Research

Human knowledge

Your contribution



Expected Output

Advance your knowledge in the field of study

Participate in finding a problem and solving it

Write and Present your output to the outer world

Prepare you for research opportunities in the future



Step 1: Find a Research Advisor

Decide on 
your interest

Find 
professor(s) 

Do your 
homework

Have a lot of 
discussion

pure.kfupm.edu.sa



Don’t go empty-handed to the meetings with 
your advisor. 

Tip #1 



Frequest short meetings is better than infrequent 
long meetings.

Tip #2 



Step 3: Develop Research Questions, Hypothesis, and 
methodology

Read and 
Discuss

A research question is a clear, focus, concise, complex, and arguable question around 
which you center your research 

Set your 
research 

questions

Read and 
Discuss

Set your 
hypothesis

Set your 
research 
plan and 
method

A research hypothesis is a specific clear and testable predictive statement about the the 
possible outcome of your research



There are no stupid questions in research. 

Don’t be afraid of saying “No, I don’t understand” 

Tip #3 



You are not doing research if you don’t write 
and present your work

Apply your formal composition skills

Use available resources in KFUPM
Editing

Proofreading

Present your work to your advisor 
and colleagues 

Step 3: Write and Present 



Don’t take shortcuts!
Using AI tools to generate text, draw figures, 

fabricate data is NOT allowed. 
You can use them to help with grammer, 

structure, citations, etc. 

Tip #4 



•(Re)search -> it is a continues process 

Step 4: More Reading … 



It’s OK to make mistakes and miss a deadline

Tip #5 



Reciepe for success in research 

P
C
D

ersistance 
ommitement 
edication 



It’s about the journey, not the destination.

We don’t care about publications, we care more 
about the skills and knowledge you acquire 

Tip #6 



Undergraduate Research Opportunities 



Undergraduate Research Opportunities 



Bachelor of Quantum Engineering 

First-Year (Freshman)

First Semester Second Semester

MATH 101 Calculus I 4 0 4MATH 102 Calculus II 4 0 4

PHYS 101 General Physics I 3 3 4PHYS 102 General Physics II 3 3 4

CHEM101 Principles of Chemical Science I 3 3 4ENGL 102 Intro to Report Writing 3 0 3

ENGL 101 An Intro to Academic Discourse 3 0 3ICS 108 Object-Oriented Programming 3 3 4

ICS104 Intro. to Programm. in Python & C 2 3 3IAS 111 Belief & its Consequences 2 0 2

PE 101 Health and Physical Education I 0 2 1

15 9 18 15 8 18

Second Year (Sophomore)

First Semester Second Semester

MATH 201 Calculus III 3 0 3EE 207 Signals and Systems 3 0 3

PHYS 213 Modern Physics 3 0 3MATH 208 Intro. to Diff. Eq. & Lin. Algebra 3 0 3

ISE 291 Introduction to Data Science 3 0 3COE 202 Digital Logic 3 0 3

ICS 202 Data Structures and Algorithms 3 3 4COE 203 Digital Logic Design Lab 0 3 1

IAS 121 Language Foundation 2 0 2COE 292 Introduction to Artificial Intelligence 3 0 3

ICS 253 Discrete Structures 3 0 3

14 3 15 15 3 16

Third Year (Junior)

First Semester Second Semester

COE 301 Computer Organization 3 0 4PHYS 310 Quantum Mechanics and Applications I 3 0 3

EE 315 Probabilistic Methods in Electrical Engineering 3 0 3PHYS 305 Electricity and Magnetism I 3 0 3

PHYS 300 Classical Mechanics I 4 0 4CGS 392 Career Essentials 0 2 1

ENGL 214 Academic & Professional Comm. 3 0 3BUS 200 Business & Entrepreneurship 3 0 3

IAS xxx Islamic/Arabic Elective 2 0 2ICS 353 Design and Analysis of Algorithms 3 0 3

COE 302 Design and Modeling of Digital Systems 3 0 3

15 0 16 15 2 16

Summer Session COE/EE/ICS/PHYS 399
Summer 
Training

Fourth Year (Senior)

First Semester Second Semester

COE/ICS/EE/PHY 411 Senior Design project 1 0 0 0
COE/ICS/EE/PH
Y 412 Senior Design project 2 3 0 3

PHYS 471 Intreoduction to Quantum Information 3 0 3ICS 439 Cryptography in Quantum Era 3 0 3

COE 466 Quantum Architecture and Algorithms 3 0 3PHYS 472 Qubits and QED 3 0 3

PHYS 410 Quantum Mechanics and Applications II 3 0 3XXX XXX Technical elective 3 0 3

GS xxx GS Elective 3 0 3EE407 Microwave Engineering 3 0 3

IAS 212 Ethics and Governance 2 0 2

14 0 14 12 0 15

https://bulletin.kfupm.edu.sa/course-detail?course_code=PHYS204
https://bulletin.kfupm.edu.sa/course-detail?course_code=EE315
https://bulletin.kfupm.edu.sa/course-detail?course_code=PHYS300


45 Faculty 7 Researchers 8 Departments

INTELLIGENT SYSTEMS RESILIENT CYBERINFRASTRUCTURESSECURE SYSTEMS
QUANTUM 

COMPUTING

Secure

Systems
Intelligent

Systems
ISS



https://ri.kfupm.edu.sa/iss/

https://ri.kfupm.edu.sa/iss/


Current Postdocs and Staff





KFUPM will develop for the cognitive cities by 2030:

1. Next generation, energy aware backbone communications and sensing systems

2. Cognitive-based models for secure and privacy-preserving personalized cyber-physical-social systems

3. Cognitive decision-making algorithms for enabling creation of smart mobility services and carbon free smart 
transportation modes

4. Cognitive automation for optimizing services and improving quality of life. 

Establish 5 KSA Cognitive Cities by 2040

Innovation Goals: 

Develop next-generation security operations center(s) (SOCs) with 10x capabilities for 
cognitive cities by 2030.

Develop five secure and privacy-preserving human-centered AI (HCAI) based systems for 
cognitive cities by 2030.

Develop cyber-physical infrastructure that are 5x more trustworthy, resilient, and secure 
for cognitive cities by 2030. 

Develop five quantum technologies with applications in cognitive cities by 2035. 



Cognitive Security Operation Center (CSOC)  

Impact analysis:
1. Reduce alert fatigue by 10x 
2. Automate monitoring routines 
3. Predict advanced persistent attacks 

ahead of time using GenAI
4. Embed infrastructure specific 

information in the detection and 
prediction process 

Expected outcome:
1. Context and situation aware monitoring 

with interactive commands
2. GenAI models for attack prediction
3. Secure and privacy-preserving log 

sharing among SOCs 
Collaboration 
1. Cyberani
2. SolidrangeRelevant SDGs

Problem Description
A SOC is a centralized system that employs
people, processes, and technology to
continuously monitoring, analyzing, detect, and
prevent cyber attack.

Every organization has a SOC for monitoring its
cyber assets

Challenges

Proposed Solutions

Connected SOCs for security log sharing

Automated detection and prediction

Contextualized monitoring using LLM

Outcome #1: LLM for Cybersecurity 

Outcome #2: IRC-ISS SOC



WristSense: Predicting Aggressive and Criminal Behavior using Wearable Devices 

Impact analysis:

✓ Wrist-wear devices artifact identification

✓ Aggressive behavior prediction

✓ Crime scene reconstruction

Collaboration 
Ministry of Interior

Relevant SDGs

Problem Description
Wearables: skin-attached devices that 
continuously and closely monitor a person's 
behavior

Wearable compound annual growth rate -> %18.7

Digital forensics community has taken a keen 
interest in examining digital evidence found in 
these wearables (Yoon & Karabiyik, 2020)

Solutions

Outcome #1: Modelling Aggressive Behaviour 

PI: Dr. Fakhri Khan and Nourah Al-Mubairik (PhD)



Mitigation of Coherent Losses in 
Superconducting Quantum Circuits

Input

output

Qubit of transition 
frequency w01 and 
long coherence time

Can ‘read’ the 

state of qubit

Can flip the 
state of qubit

‘Cavity’ superconducting coplanar 
transmission-line resonator of 
fundamental mode frequency w0

Figure. 1  Coupling between Qubits and CPW resonators

nl

Ø 8 - Transman Qubits 
(Charge Qubit)

Ø CPW resonators : 

• Qubit-Qubit coupling 
bus resonators

• Single-Qubit readout 
resonators 

Ø Microwave drive lines

Ø Feedline resonators

Figure. 3  8-Qubits connected to superconducting resonators for controlling their 
quantum states that allow direct processing of information 

Figure. 4  10 mm by 10 mm chip of Nb resonators of similar dimensions but 

different positions on 674 µm thick Si substrate same as used in the 8-Qubit chipPI: Dr. Saleem Rao



Don’t start too early, but don’t wait until it’s too late. 

Engage in discussions with your advisor about 
when is the right time to start. 

Tip #7 



More research opportunities will be announced 

https://ri.kfupm.edu.sa/iss/research/undergraduate-research

https://ri.kfupm.edu.sa/iss/research/undergraduate-research


Questions


