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Brief Self Introduction
Mohammed Alser
n Lecturer and Senior Researcher, SAFARI Research Group, ETH Zürich,           

since Sept. 2018.
n PhD from Bilkent University (Turkey) 2018, worked at UCLA, TU Dresden, and 

PETRONAS.
n Received the IEEE Turkey Doctoral Dissertation Award and a number of 

international prestigious awards.

n https://twitter.com/mealser

n My main research is in bioinformatics, computational genomics, 
metagenomics, and computer architecture. 

n I am especially excited about building new data structures, algorithms, 
and architectures that make intelligent genome analysis a reality.
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https://safari.ethz.ch/
https://ethz.ch/en.html
https://arxiv.org/abs/1910.03936
https://site.ieee.org/turkey/2018-yili-ieee-turkiye-bilim-odulleri-sahiplerini-buldu/
https://twitter.com/mealser


Computer architecture, HW/SW, systems, bioinformatics, security

Graphics and Vision Processing

Heterogeneous
Processors and 

Accelerators

Hybrid Main Memory

Persistent Memory/Storage

Build fundamentally better architectures

Current Research Mission



Four Key Current Directions

n Fundamentally Secure/Reliable/Safe Architectures

n Fundamentally Energy-Efficient Architectures
q Memory-centric (Data-centric) Architectures

n Fundamentally Low-Latency and Predictable Architectures

n Architectures for AI/ML, Genomics, Medicine, Health
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The Transformation Hierarchy
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Micro-architecture
SW/HW Interface

Program/Language
Algorithm
Problem

Logic
Devices

System Software

Electrons

Computer Architecture 
(narrow view)

Computer Architecture 
(expanded view)



Computing System
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Microarchitecture
ISA (Architecture)

Program/Language
Algorithm
Problem

Logic
Devices

Runtime System
(VM, OS, MM)

Electrons

Richard Feynman, "There's Plenty of Room at the Bottom: An Invitation 
to Enter a New Field of Physics”, a lecture given at Caltech, 1959.

Leiserson+, "There’s plenty of room at the Top: What will drive 
computer performance after Moore’s law?", Science, 2020

Data

Image source: https://science.sciencemag.org/content/368/6495/eaam9744

https://www.youtube.com/watch?v=4eRCygdW--c
https://science.sciencemag.org/content/368/6495/eaam9744
https://science.sciencemag.org/content/368/6495/eaam9744


Software & Hardware Optimizations
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for i in xrange(4096):
for j in xrange(4096):
for k in xrange(4096):
C[i][j] += A[i][k] * B[k][j]

Implementation Running time (s) Absolute speedup
Python 25,552.48 1x

Java 2,372.68 11x
C 542.67 47x

Parallel loops 69.80 366x
Parallel divide and conquer 3.80 6,727x

plus vectorization 1.10 23,224x
plus AVX intrinsics 0.41 62,806x

Leiserson+, "There’s plenty of room at the Top: What will drive computer 
performance after Moore’s law?", Science, 2020

Multiplying Two 4096-by-4096 Matrices

https://science.sciencemag.org/content/368/6495/eaam9744


Axiom
To achieve the highest energy efficiency and performance:

we must take the expanded view
of Computer Architecture
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Micro-architecture
SW/HW Interface

Program/Language
Algorithm
Problem

Logic
Devices

System Software

Electrons

Co-design across the hierarchy:
Algorithms to devices

Specialize as much as possible
within the design goals



Current Research Mission & Major Topics

n Data-centric arch. for low energy & high perf.
q Proc. in Mem/DRAM, NVM, unified mem/storage 

n Low-latency & predictable architectures
q Low-latency, low-energy yet low-cost memory
q QoS-aware and predictable memory systems 

n Fundamentally secure/reliable/safe arch.
q Tolerating all bit flips; patchable HW; secure mem 

n Architectures for ML/AI/Genomics/Graph/Med 
q Algorithm/arch./logic co-design; full heterogeneity

n Data-driven and data-aware architectures
q ML/AI-driven architectural controllers and design
q Expressive memory and expressive systems
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Micro-architecture
SW/HW Interface

Program/Language
Algorithm
Problem

Logic
Devices

System Software

Electrons

Build fundamentally better architectures

Broad research 
spanning apps, systems, logic
with architecture at the center



38+ Researchers

https://safari.ethz.ch

Onur Mutlu’s SAFARI Research Group
Computer architecture, HW/SW, systems, bioinformatics, security, memory

http://www.safari.ethz.ch/


Brief Self Introduction
n Onur Mutlu

q Full Professor @ ETH Zurich ITET (INFK), since Sept 2015  

q Strecker Professor @ Carnegie Mellon University ECE (CS), 2009-2016, 2016-…

q Started the Comp Arch Research Group @ Microsoft Research, 2006-2009

q Worked @ Google, VMware, Microsoft Research, Intel, AMD

q PhD in Computer Engineering from University of Texas at Austin in 2006

q BS in Computer Engineering & Psychology from University of Michigan in 2000

q https://people.inf.ethz.ch/omutlu/ omutlu@gmail.com

n Research and Teaching in:
q Computer architecture, systems, hardware security, bioinformatics
q Memory and storage systems

q Robust & dependable hardware systems: security, safety, predictability, reliability

q Hardware/software cooperation

q New computing paradigms; architectures with emerging technologies/devices

q Architectures for bioinformatics, genomics, health, medicine, AI/ML

q … 
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https://people.inf.ethz.ch/omutlu/
mailto:omutlu@gmail.com


SAFARI Newsletter December 2021 Edition
n https://safari.ethz.ch/safari-newsletter-december-2021/
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https://safari.ethz.ch/safari-newsletter-december-2021/


SAFARI Newsletter January 2021 Edition
n https://safari.ethz.ch/safari-newsletter-january-2021/
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https://safari.ethz.ch/safari-newsletter-january-2021/


SAFARI Newsletter April 2020 Edition
n https://safari.ethz.ch/safari-newsletter-april-2020/
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https://safari.ethz.ch/safari-newsletter-april-2020/


SAFARI PhD and Post-Doc Alumni
n https://safari.ethz.ch/safari-alumni/

n Minesh Patel (ETH Zurich), MICRO 2020 and DSN 2020 Best Paper Awards; ISCA Hall of Fame 2021
n Damla Senol Cali (Bionano Genomics), SRC TECHCON 2019 Best Student Presentation Award
n Nastaran Hajinazar (ETH Zurich)
n Gagandeep Singh (ETH Zurich), FPL 2020 Best Paper Award Finalist
n Amirali Boroumand (Stanford Univ à Google), SRC TECHCON 2018 Best Student Presentation Award
n Jeremie Kim (ETH Zurich), EDAA Outstanding Dissertation Award 2020; IEEE Micro Top Picks 2019; ISCA/MICRO HoF 2021
n Nandita Vijaykumar (Univ. of Toronto, Assistant Professor), ISCA Hall of Fame 2021
n Kevin Hsieh (Microsoft Research, Senior Researcher)
n Justin Meza (Facebook), HiPEAC 2015 Best Student Presentation Award; ICCD 2012 Best Paper Award
n Mohammed Alser (ETH Zurich), IEEE Turkey Best PhD Thesis Award 2018
n Yixin Luo (Google), HPCA 2015 Best Paper Session
n Kevin Chang (Facebook), SRC TECHCON 2016 Best Student Presentation Award
n Rachata Ausavarungnirun (KMUNTB, Assistant Professor), NOCS 2015 and NOCS 2012 Best Paper Award Finalist
n Gennady Pekhimenko (Univ. of Toronto, Assistant Professor), ISCA Hall of Fame 2021; ASPLOS 2015 SRC Winner
n Vivek Seshadri (Microsoft Research)
n Donghyuk Lee (NVIDIA Research, Senior Researcher), HPCA Hall of Fame 2018
n Yoongu Kim (Software Robotics à Google), TCAD’19 Top Pick Award; IEEE Micro Top Picks’10; HPCA’10 Best Paper Session
n Lavanya Subramanian (Intel Labs à Facebook)

n Samira Khan (Univ. of Virginia, Assistant Professor), HPCA 2014 Best Paper Session
n Saugata Ghose (Univ. of Illinois, Assistant Professor), DFRWS-EU 2017 Best Paper Award
n Jawad Haj-Yahya (Huawei Research Zurich, Principal Researcher)
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https://safari.ethz.ch/safari-alumni/


SAFARI Research Group: Introduction and Research

n Onur Mutlu,
"SAFARI Research Group: Introduction & Research"
Invited Talk at the ETH Future Computing Laboratory 
Huawei Day, Virtual, 19 October 2021.
[Slides (pptx) (pdf)]
[Talk Video (15 minutes)]
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https://people.inf.ethz.ch/omutlu/pub/onur-HuaweiDay-SAFARIIntroductionAndResearch-October-19-2021.pptx
https://people.inf.ethz.ch/omutlu/pub/onur-HuaweiDay-SAFARIIntroductionAndResearch-October-19-2021.pptx
https://people.inf.ethz.ch/omutlu/pub/onur-HuaweiDay-SAFARIIntroductionAndResearch-October-19-2021.pdf
https://www.youtube.com/watch?v=mSr1QQmYuX0&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=67


Short Video on SAFARI Research Group
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https://www.youtube.com/watch?v=mSr1QQmYuX0

https://www.youtube.com/watch?v=mSr1QQmYuX0


Our Major Courses & Lectures
n First Computer Architecture & Digital Design Course

q Digital Design and Computer Architecture 
q Spring 2022 Livestream Edition: 

https://www.youtube.com/playlist?list=PL5Q2soXY2Zi97Ya5DE
UpMpO2bbAoaG7c6

n Advanced Computer Architecture Course
q Computer Architecture
q Fall 2021 Livestream Edition: 

https://www.youtube.com/watch?v=4yfkM_5EFgo&list=PL5Q2
soXY2Zi-Mnk1PxjEIG32HAGILkTOF

n Seminar in Computer Architecture
q https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriw

KmFHgcoe2Q8-m0
18https://www.youtube.com/onurmutlulectures

https://www.youtube.com/playlist?list=PL5Q2soXY2Zi97Ya5DEUpMpO2bbAoaG7c6
https://www.youtube.com/watch?v=4yfkM_5EFgo&list=PL5Q2soXY2Zi-Mnk1PxjEIG32HAGILkTOF
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-m0
https://www.youtube.com/onurmutlulectures


DDCA (Spring 2022)

n https://safari.ethz.ch/digitaltechnik/
spring2022/doku.php?id=schedule

n https://www.youtube.com/playlist?l
ist=PL5Q2soXY2Zi97Ya5DEUpMpO2
bbAoaG7c6

n Bachelor’s course
q 2nd semester at ETH Zurich
q Rigorous introduction into “How 

Computers Work”
q Digital Design/Logic
q Computer Architecture
q 10 FPGA Lab Assignments
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https://safari.ethz.ch/digitaltechnik/spring2022/doku.php?id=schedule
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi97Ya5DEUpMpO2bbAoaG7c6


Comp Arch (Fall’21)
n Fall 2021 Edition: 

q https://safari.ethz.ch/architecture/fall2021/doku.
php?id=schedule

n Fall 2020 Edition: 
q https://safari.ethz.ch/architecture/fall2020/doku.

php?id=schedule

n Youtube Livestream (2021):
q https://www.youtube.com/watch?v=4yfkM_5EFg

o&list=PL5Q2soXY2Zi-Mnk1PxjEIG32HAGILkTOF
n Youtube Livestream (2020):

q https://www.youtube.com/watch?v=c3mPdZA-
Fmc&list=PL5Q2soXY2Zi9xidyIgBxUz7xRPS-wisBN

n Master’s level course
q Taken by Bachelor’s/Masters/PhD students
q Cutting-edge research topics + fundamentals in 

Computer Architecture
q 5 Simulator-based Lab Assignments
q Potential research exploration
q Many research readings

20https://www.youtube.com/onurmutlulectures

https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/architecture/fall2020/doku.php?id=schedule
https://safari.ethz.ch/architecture/fall2020/doku.php?id=schedule
https://www.youtube.com/watch?v=4yfkM_5EFgo&list=PL5Q2soXY2Zi-Mnk1PxjEIG32HAGILkTOF
https://www.youtube.com/watch?v=4yfkM_5EFgo&list=PL5Q2soXY2Zi-Mnk1PxjEIG32HAGILkTOF
https://www.youtube.com/watch?v=c3mPdZA-Fmc&list=PL5Q2soXY2Zi9xidyIgBxUz7xRPS-wisBN
https://www.youtube.com/watch?v=c3mPdZA-Fmc&list=PL5Q2soXY2Zi9xidyIgBxUz7xRPS-wisBN
https://www.youtube.com/onurmutlulectures


Seminar in Comp Arch (Spring 2022)

n https://safari.ethz.ch/architecture_se
minar/spring2022/doku.php?id=sched
ule

n Youtube Livestream:
q https://www.youtube.com/playlist?list=

PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-
m0

n Critical analysis course
q Taken by Bachelor’s/Masters/PhD 

students
q Cutting-edge research topics + 

fundamentals in Computer Architecture
q 20+ research papers, presentations, 

analyses
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https://safari.ethz.ch/architecture_seminar/spring2022/doku.php?id=schedule
https://www.youtube.com/watch?v=4TcP297mdsI&list=PL5Q2soXY2Zi_7UBNmC9B8Yr5JSwTG9yH4
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-m0


Hands-On Project Courses 

n https://safari.ethz.ch/projects_and_seminars/doku.php

22

https://safari.ethz.ch/projects_and_seminars/doku.php


Genomics (Spring 2022)

n Fall 2021 Edition: 
q https://safari.ethz.ch/projects_and_semi

nars/spring2022/doku.php?id=bioinforma
tics

n Youtube Livestream:
q https://www.youtube.com/playlist?list=P

L5Q2soXY2Zi8NrPDgOR1yRU_Cxxjw-u18

n Project course
q Taken by Bachelor’s/Master’s students
q Genomics lectures
q Hands-on research exploration
q Many research readings
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https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/fall2021/doku.php?id=bioinformatics
https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/spring2022/doku.php?id=bioinformatics
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi8NrPDgOR1yRU_Cxxjw-u18


PIM Course (Fall’21)

n Fall 2021 Edition: 
q https://safari.ethz.ch/projects_and_semi

nars/fall2021/doku.php?id=processing_in
_memory

n Youtube Livestream:
q https://www.youtube.com/watch?v=9e4

Chnwdovo&list=PL5Q2soXY2Zi-
841fUYYUK9EsXKhQKRPyX

n Project course
q Taken by Bachelor’s/Master’s students
q Processing-in-Memory lectures
q Hands-on research exploration
q Many research readings
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https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/fall2021/doku.php?id=processing_in_memory
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX


PIM Course (Current)

n Spring 2022 Edition: 
q https://safari.ethz.ch/projects_and_semi

nars/spring2022/doku.php?id=processing
_in_memory

n Youtube Livestream:
q https://www.youtube.com/watch?v=9e4

Chnwdovo&list=PL5Q2soXY2Zi-
841fUYYUK9EsXKhQKRPyX

n Project course
q Taken by Bachelor’s/Master’s students
q Processing-in-Memory lectures
q Hands-on research exploration
q Many research readings
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https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/spring2022/doku.php?id=processing_in_memory
https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/spring2022/doku.php?id=processing_in_memory
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX


Hetero. Systems (Fall’21)

n Fall 2021 Edition: 
q https://safari.ethz.ch/projects_and_semi

nars/fall2021/doku.php?id=heterogeneou
s_systems

n Youtube Livestream:
q https://www.youtube.com/watch?v=QY_

bjwzsfMM&list=PL5Q2soXY2Zi_OwkTgEy
A6tk3UsoPBH737

n Project course
q Taken by Bachelor’s/Master’s students
q GPU and Parallelism lectures
q Hands-on research exploration
q Many research readings
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https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/fall2021/doku.php?id=heterogeneous_systems
https://safari.ethz.ch/architecture/fall2021/doku.php?id=schedule
https://safari.ethz.ch/projects_and_seminars/fall2021/doku.php?id=heterogeneous_systems
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX
https://www.youtube.com/watch?v=QY_bjwzsfMM&list=PL5Q2soXY2Zi_OwkTgEyA6tk3UsoPBH737
https://www.youtube.com/watch?v=9e4Chnwdovo&list=PL5Q2soXY2Zi-841fUYYUK9EsXKhQKRPyX
https://www.youtube.com/watch?v=QY_bjwzsfMM&list=PL5Q2soXY2Zi_OwkTgEyA6tk3UsoPBH737


SAFARI Live Seminars (I)

https://safari.ethz.ch/safari-seminar-series/

https://safari.ethz.ch/safari-seminar-series/


SAFARI Live Seminars (II)

https://www.youtube.com/watch?v=D8Hjy2iU9l4&list=PL5Q2soXY2Zi_tOTAYm--dYByNPL7JhwR9&index=1

https://www.youtube.com/watch?v=D8Hjy2iU9l4&list=PL5Q2soXY2Zi_tOTAYm--dYByNPL7JhwR9&index=1


Open Source Artifacts: SAFARI GitHub

29https://github.com/CMU-SAFARI/

https://github.com/CMU-SAFARI/


Papers, Courses, Talks, Videos, Artifacts

n All are available at

https://people.inf.ethz.ch/omutlu/projects.htm

https://www.youtube.com/onurmutlulectures

https://github.com/CMU-SAFARI/ 
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https://people.inf.ethz.ch/omutlu/projects.htm
https://www.youtube.com/onurmutlulectures


Some Basic Principles We Follow

31



Principle: Teaching and Research

…
Teaching drives Research
Research drives Teaching

… 
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Principle: Insight and Ideas

Focus on Insight
Encourage New Ideas
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Principle: Learning and Scholarship

Focus on
learning and scholarship
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Principle: Environment of Freedom

Create an environment
that values

free & critical exploration,  
openness, collaboration, 

hard work, creativity
35



Principle: Learning and Scholarship

The quality of your work 
defines your impact



Principle: Good Mindset, Goals & Focus

You can make a      
good impact
on the world



Suggestion: Principle: Passion

Follow Your Passion
(Do not get derailed

by naysayers)



Principle: Build Infrastructure

Build Infrastructure to 
Enable Your Passion



Principle: Work Hard

Work Hard to       
Enable Your Passion



Suggestion: Principle: Resilience & Focus

Be Resilient & Focused
Make It Happen



Principle: Good Mindset, Goals & Focus

You can make a      
good impact
on the world



Suggested Reading on Mindset & More

https://safari.ethz.ch/architecture/fall2021/lib/exe/fetch.php?media=youandyourresearch.pdf
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https://safari.ethz.ch/architecture/fall2021/lib/exe/fetch.php?media=youandyourresearch.pdf


Required Reading on Mindset & More

https://safari.ethz.ch/architecture/fall2021/lib/exe/fetch.php?media=youandyourresearch.pdf
44

https://safari.ethz.ch/architecture/fall2021/lib/exe/fetch.php?media=youandyourresearch.pdf


The Role of This Course

45



Computer Architecture

n is the science and art of designing computing platforms 

(hardware, interface, system SW, and programming model)

n to achieve a set of design goals

q E.g., highest performance on earth on workloads X, Y, Z

q E.g., longest battery life at a form factor that fits in your 

pocket with cost < $$$ CHF

q E.g., best average performance across all known workloads at 

the best performance/cost ratio

q …

q Designing a supercomputer is different from designing a 

smartphone à But, many fundamental principles are similar

46



Seminar in Computer Architecture

n We will cover fundamental and cutting-edge research 
papers in computer architecture

n Multiple components that are aimed at improving students’ 
q technical skills in computer architecture
q critical thinking and analysis
q technical presentation of concepts and papers 

n in both spoken and written forms
q familiarity with key research directions

47



Key Goal

(Learn how to) 
rigorously 

analyze, present, discuss 
papers and ideas 

in computer architecture
48



Steps to Achieve the Key Goal
n Steps for the Presenter

q Read
q Absorb, read more (other related works)
q Critically analyze; think; synthesize
q Prepare a clear and rigorous talk
q Present
q Answer questions
q Analyze and synthesize (in meeting, after, and at course end)

n Steps for the Participants
q Discuss
q Ask questions
q Analyze and synthesize (in meeting, after, and at course end)

49



Topics of Papers and Discussion
n hardware security; 
n architectural acceleration mechanisms for key applications like 

machine learning, graph processing, and bioinformatics;
n memory systems; 
n interconnects; 
n processing inside memory; 
n various fundamental and emerging ideas/paradigms in 

computer architecture; 
n hardware/software co-design and cooperation; 
n fault tolerance; 
n energy efficiency; 
n heterogeneous and parallel systems; 
n new execution models, etc.

50



Recap: Some Goals of This Course
n Teach/enable/empower you to:

q Think critically

q Think broadly

q Learn how to understand, analyze, and present papers and ideas

q Get familiar with key first steps in research

q Get familiar with key research directions

51



The Virtuous Cycle of Scientific Progress

52

Read/critique
papers;

understand
problems

Question,
Brainstorm

Develop new, 
out-of-the-box

ideas

Collaborate,
work hard

Do great
research

and publish
(educate others

and more)



Course Info and Logistics

53



Course Info: Who Are We?
n Onur Mutlu

q Full Professor @ ETH Zurich ITET (INFK), since Sept 2015  

q Strecker Professor @ Carnegie Mellon University ECE (CS), 2009-2016, 2016-…

q Started the Comp Arch Research Group @ Microsoft Research, 2006-2009

q Worked @ Google, VMware, Microsoft Research, Intel, AMD

q PhD in Computer Engineering from University of Texas at Austin in 2006

q BS in Computer Engineering & Psychology from University of Michigan in 2000

q https://people.inf.ethz.ch/omutlu/ omutlu@gmail.com

n Research and Teaching in:
q Computer architecture, systems, hardware security, bioinformatics
q Memory and storage systems

q Robust & dependable hardware systems: security, safety, predictability, reliability

q Hardware/software cooperation

q New computing paradigms; architectures with emerging technologies/devices

q Architectures for bioinformatics, genomics, health, medicine, AI/ML

q … 
54

https://people.inf.ethz.ch/omutlu/
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Lecturers

55

@mealser



Course Info: Who Are We?

n Teaching Assistants 
q Dr. Mohammad Sadrosadati,
q Rahul Bera, 
q João Dinis Ferreira, 
q Geraldo Francisco De Oliveira 

Junior,
q Can Firtina, 
q Konstantinos Kanellopoulos,
q Nika Mansouri Ghiasi, 
q Abdullah Giray Yaglikci, 

56

q Rakesh Nadig, 
q Joël Lindegger, 
q Ataberk Olgun, 
q Nisa Bostanci, 
q Yahya Can Tugrul, 
q Haocong Luo, 
q Banu Cavlak, 
q Aditya Manglik

n Get to know them and their research as they will be your mentors
https://safari.ethz.ch/group-members/

https://safari.ethz.ch/group-members/


Course Requirements and Expectations
n Attendance required for all meetings
n Each student presents one paper

q Prepare for presentation with engagement from the mentor
q Full presentation + questions + discussion

n Non-presenters participate during the meeting
q Ask questions, contribute thoughts/ideas
q Better if you read/skim the paper beforehand

n Non-presenters take an online short quiz after each session
q 5 MCQs for each presentation (1 Full day to submit)

n Everyone comments on papers in the online review system
q After presentation

n Write synthesis report at the end of semester 
q (sample synthesis report online) 57



Course Website
n https://safari.ethz.ch/architecture_seminar/fall2022

n All course materials to be posted

n Plus other useful information for the course

n Check frequently for announcements and due dates

58

https://safari.ethz.ch/architecture_seminar/fall2022


Moodle
n https://moodle-app2.let.ethz.ch/course/view.php?id=18460

n Check frequently for: 
q Announcements and due dates
q Quizzes
q Paper discussion
q Assignment submissions

59

https://moodle-app2.let.ethz.ch/course/view.php?id=18460


Homework 0: Student Information
n Due September 26
n https://safari.ethz.ch/architecture_seminar/doku.php?id=homew

ork

n Information about yourself

n All future grading is predicated on homework 0

n If it is not submitted on time, we cannot schedule you for a 
presentation.

60

https://safari.ethz.ch/architecture_seminar/doku.php?id=homework


Homework 1: Analyzing a PhD defense
n Due October 6
n https://safari.ethz.ch/architecture_seminar/doku.php?id=home

work

n Write a short summary of the PhD defense

n It is mandatory to attend the defense presentation
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https://safari.ethz.ch/architecture_seminar/doku.php?id=homework


Paper Review Preferences
n Due TBD

n Check the website and Moodle for instructions

n If it is not submitted on time, we cannot schedule you for a 
presentation.
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How to Deliver a Good Talk
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Anatomy of a Good Paper Review (Talk)
n 0: Title, Authors, Venue 

n 1: Summary

q What is the problem the paper is trying to solve? 

q What are the key ideas of the paper? Key insights?

q What are the key mechanisms? What is the implementation?

q What are the key results? Key conclusions?

n 2: Strengths (most important ones)

q Does the paper solve the problem well? Is it well written? …

n 3: Weaknesses (most important ones)

q This is where you should think critically. Every paper/idea has a 

weakness. This does not mean the paper is necessarily bad. It means 

there is room for improvement and future research can accomplish this. 

n 4: Thoughts/Ideas: Can you do better? Present your ideas.

n 5: Takeaways: What you learned/enjoyed/disliked? Why? 

n 6: Discussion starters and questions.

n Review should be short and concise (20 minutes or < one page)
64



An Example of Executive Summary

65https://people.inf.ethz.ch/omutlu/pub/RowHammerUnderReducedWordlineVoltage_dsn22-talk.pdf

https://people.inf.ethz.ch/omutlu/pub/RowHammerUnderReducedWordlineVoltage_dsn22-talk.pdf


Another Example of Executive Summary

66https://people.inf.ethz.ch/omutlu/pub/BEER-bit-exact-ECC-recovery_micro20-talk.pdf

https://people.inf.ethz.ch/omutlu/pub/BEER-bit-exact-ECC-recovery_micro20-talk.pdf


Suggested Paper Discussion Format

67

n Problem & Goal
n Key Ideas/solution
n Novelty
n Mechanisms & Implementation
n Major Results
n Takeaways/Conclusions

n Strengths
n Weaknesses
n Alternatives
n New ideas/problems
n Brainstorming and Discussion

~20-25 minute 
Summary

~10 min Critique
plus
~15 min Discussion



More Advice on Paper Review/Talk
n When doing the paper reviews and analyses, be very critical

n Always think about better ways of solving the problem or 
related problems
q Question the problem as well
q Read background papers (both past and future)

n This is how things progress in science and engineering (or 
anywhere), and how you can make big leaps
q By critical analysis

n A few sample text reviews provided online

68



Try to Avoid Rat Hole Discussions

69Source: https://www.cse.wustl.edu/~jain/iucee/ftp/k_10adp.pdf



Try to Avoid Rat Hole Discussions

70Source: P. Jarupunphol, “Using Buddhist Insights to Analyse the Cause of System Project Failures,” Ph.D. Thesis, 2013



Aside: A Recommended Book

71

Raj Jain, “The Art of 
Computer Systems 
Performance Analysis,” 
Wiley, 1991.



72

Raj Jain, “The Art of 
Computer Systems 
Performance Analysis,” 
Wiley, 1991.
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Raj Jain, “The Art of 
Computer Systems 
Performance Analysis,” 
Wiley, 1991.



More Advice on Talks
n Kayvon Fatahalian, “Tips for Giving Clear Talks”

q http://graphics.stanford.edu/~kayvonf/misc/cleartalktips.pdf
q Many useful and simple principles here 

74

http://graphics.stanford.edu/~kayvonf/misc/cleartalktips.pdf


Who Painted This Painting?

75

Salvador Dali @ 1924

Source: http://www.museoreinasofia.es/en/collection/artwork/retrato-luis-bunuel-portrait-luis-bunuel http://salvadordaliprints.org/biography/



What About This?

76Source: http://salvadordaliprints.org/the-burning-giraffe/ https://www.dalipaintings.com/

Salvador Dali @ 1937

http://salvadordaliprints.org/the-burning-giraffe/
https://www.dalipaintings.com/


Takeaway

Learn the basic principles 
before you can 

consciously choose to break them
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Seminar Talk Examples

78



Past Seminar Presentation and Discussion

79

Jennifer Schmitz
GenStore: a high-performance in-storage processing system for genome sequence 
analysis, ASPLOS 2022
Session 3.2: Seminar in Computer Architecture – Spring 2022,
[Talk Video] (54 minutes including discussion)
[Slides (pptx) (pdf)]

https://people.inf.ethz.ch/omutlu/pub/GenStore_asplos22-arxiv.pdf
https://www.youtube.com/watch?v=cJAgru7B6rs
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbVA5TklnYzhFcE1tT2poM0VuUll4NWVpWkIzQXxBQ3Jtc0tuN0FBY3J3LThQMjFQUmxfNkNCcHVsT0JCV3ZybDlkbjgwcHlqcDN3azV0SE1LWmVNNE1oTzBPX2IzQ2tQRTZ1SnlBeGhXT082MFhoZXF4ZWtGR19wdGZKSlljYndJSGZGLTRiQUhFNmc0ZlhFcWU3UQ&q=https%3A%2F%2Fsafari.ethz.ch%2Farchitecture_seminar%2Fspring2022%2Flib%2Fexe%2Ffetch.php%3Fmedia%3Dgenstore_presentation_upload.pptx
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbVA5TklnYzhFcE1tT2poM0VuUll4NWVpWkIzQXxBQ3Jtc0tuN0FBY3J3LThQMjFQUmxfNkNCcHVsT0JCV3ZybDlkbjgwcHlqcDN3azV0SE1LWmVNNE1oTzBPX2IzQ2tQRTZ1SnlBeGhXT082MFhoZXF4ZWtGR19wdGZKSlljYndJSGZGLTRiQUhFNmc0ZlhFcWU3UQ&q=https%3A%2F%2Fsafari.ethz.ch%2Farchitecture_seminar%2Fspring2022%2Flib%2Fexe%2Ffetch.php%3Fmedia%3Dgenstore_presentation_upload.pdf


Past Seminar Presentation and Discussion

80

Yanick Schimpf
SISA: Set-Centric Instruction Set Architecture for Graph Mining on Processing-in-
Memory Systems, MICRO 2021
Session 1.2: Seminar in Computer Architecture – Spring 2022,
[Talk Video] (60 minutes including discussion)
[Slides (pptx) (pdf)]

https://people.inf.ethz.ch/omutlu/pub/SISA-GraphMining-on-PIM_micro21.pdf
https://youtu.be/cQxi0_fTq50?t=3832
https://safari.ethz.ch/architecture_seminar/spring2022/lib/exe/fetch.php?media=sisa_2022.pptx
https://safari.ethz.ch/architecture_seminar/spring2022/lib/exe/fetch.php?media=sisa_2022.pdf


Past Seminar Presentation

81

Sofie Daniels 
BlockHammer: Preventing RowHammer at Low Cost by Blacklisting Rapidly-
Accessed DRAM Rows, HPCA 2021, 
Session 1.2: Seminar in Computer Architecture - Spring 2021,
[Talk Video] (34 minutes excluding discussion)
[Slides (pptx) (pdf)]

https://arxiv.org/pdf/2102.05981.pdf
https://www.youtube.com/watch?v=4SLC9YeQCe0
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqa2h5eE14bnBCLTJiQVVIakxvci1wbUJscXpZZ3xBQ3Jtc0ttV2V5TlU2WHoyOHk2bnRsZGxHYTViR0hoS0U3NmJnRTk2eG9JWFVyTm51WHJ0V1hLamRYWlhBM2ZYREY3WVQyLTczSzhLS2hZOGZhTGpoLXJod3NDVTQ1TFFGQ0Q0Z0o2UVRJUUMwTzRsRzVET0FhTQ&q=https%3A%2F%2Fsafari.ethz.ch%2Farchitecture_seminar%2Fspring2021%2Flib%2Fexe%2Ffetch.php%3Fmedia%3Dblockhammer-presentation.pptx
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqa2h5eE14bnBCLTJiQVVIakxvci1wbUJscXpZZ3xBQ3Jtc0ttV2V5TlU2WHoyOHk2bnRsZGxHYTViR0hoS0U3NmJnRTk2eG9JWFVyTm51WHJ0V1hLamRYWlhBM2ZYREY3WVQyLTczSzhLS2hZOGZhTGpoLXJod3NDVTQ1TFFGQ0Q0Z0o2UVRJUUMwTzRsRzVET0FhTQ&q=https%3A%2F%2Fsafari.ethz.ch%2Farchitecture_seminar%2Fspring2021%2Flib%2Fexe%2Ffetch.php%3Fmedia%3Dblockhammer-presentation.pdf


Past Seminar Presentation and Discussion

82https://www.youtube.com/watch?v=NzlLCGepHW8&list=PL5Q2soXY2Zi_7UBNmC9B8Yr5JSwTG9yH4&index=13

https://www.youtube.com/watch?v=NzlLCGepHW8&list=PL5Q2soXY2Zi_7UBNmC9B8Yr5JSwTG9yH4&index=13


Past Seminar Presentation and Discussion

83

Lorenzo Rai 
ComputeDRAM: In-Memory Compute Using Off-the-Shelf DRAMs, MICRO 2019
Session 1.2: Seminar in Computer Architecture - Spring 2021,
[Talk Video] (62 minutes including discussion)
[Slides (pptx) (pdf)]

https://parallel.princeton.edu/papers/micro19-gao.pdf
https://www.youtube.com/watch?v=5o4Z3FLjJsU
https://safari.ethz.ch/architecture_seminar/spring2021/lib/exe/fetch.php?media=computedram.pptx
https://safari.ethz.ch/architecture_seminar/spring2021/lib/exe/fetch.php?media=computedram.pdf


Past Example Reviews 

84

[List of example reviews]: 
https://safari.ethz.ch/architecture_seminar/spring2022/doku.php?id=schedule
[List of YouTube videos]: 
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-m0

https://safari.ethz.ch/architecture_seminar/spring2022/doku.php?id=schedule
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-m0


Other Example Presentations & Discussions

85

[List of example reviews]: 
https://safari.ethz.ch/architecture_seminar/spring2022/doku.php?id=schedule
[List of YouTube videos]: 
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-m0

https://safari.ethz.ch/architecture_seminar/spring2022/doku.php?id=schedule
https://www.youtube.com/playlist?list=PL5Q2soXY2Zi_hxizriwKmFHgcoe2Q8-m0


How to Participate

86



How to Make the Best Out of This?
n Come prepared à Read and critically evaluate the paper

n Think new ideas

n Bring discussion points and questions; read other papers

n Be critical

n Brainstorm – be open to new ideas 

n Pay attention and discuss+contribute

n Participate online before and after each meeting
87



Guided Talk Preparation

88



Preparing a Talk

Check your 
presentation date

Study your paper(s)

Create draft 
presentation

Meet advisor, 
get feedback
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Preparing a Talk: Start Early

n Preparing a good presentation 
takes time

n Start early!

Check your 
presentation date

Study your paper(s)

Create draft 
presentation

Meet advisor, 
get feedback

90



Preparing a Talk: Study Paper

n 3 ‘C’s of reading
q Carefully: look up terms, 

possibly read cited papers 
q Critically: find limitations, flaws 
q Creatively: think of improvements 

n Try examples by hand
n Try tools if available 

n Consult with TA if questions

Check your 
presentation date

Study your paper(s)

Create draft 
presentation

Meet advisor, 
get feedback
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Preparing a Talk: Create Draft

n Explain the motivation for the 
work 

n Clearly present the technical 
solution and results
q Include a demo if appropriate

n Outline limitations or 
improvements

n Focus on the key concepts
q Do not present all of the details

Check your 
presentation date

Study your paper(s)

Create draft 
presentation

Meet advisor, 
get feedback
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Preparing a Talk: Get Feedback

n Prepare for the meeting
q Schedule early
q Send slides in advance
q Write down questions

n Make sure you address feedback
q Take notes

n Meetings are mandatory!
q At least one week before the talk
q Two meetings

Check your 
presentation date

Study your paper(s)

Create draft 
presentation

Meet advisor, 
get feedback

93



Grading and Feedback

94



Grading Rubric
n Quality of your presentation (60%)

q How well did you understand the material? 
q How well did you present it? 
q How well did you answer the questions?
q Be prepared to explain technical terms 
q We will take into account the difficulty of the paper and the 

time you had to prepare.
n Quality of the final synthesis paper (30%)

q How well did you understand some of the papers presented 
during the seminar?

n Attendance & Quizzes (10%)
n Participation (during class and online) (BONUS 10%)

q Did you ask good questions? 
q Did you participate and contribute to the discussion?

95



Feedback
n We will try to (briefly) discuss strengths/weaknesses of 

your talk in class
q Let us know upfront if you would prefer not to

n You can arrange a meeting with your TA to get feedback

96



Expected Schedule

97



Schedule

n We will meet once a week, with two presentations per session
q Next meeting is next week
q Your presentations start on 13 October
q 22 presentations in total
q Each presentation: 50 minutes including questions & discussion

n Paper assignment
q Will be done online
q Study the list of papers
q Check your email and be responsive

98



Homework 0: Student Information
n Due September 26
n https://safari.ethz.ch/architecture_seminar/doku.php?id=homew

ork

n Information about yourself

n All future grading is predicated on homework 0

n If it is not submitted on time, we cannot schedule you for a 
presentation.

99

https://safari.ethz.ch/architecture_seminar/doku.php?id=homework


Homework 1: Analyzing a PhD defense
n Due October 6
n https://safari.ethz.ch/architecture_seminar/doku.php?id=home

work

n Write a short summary of the PhD defense

n It is mandatory to attend the defense presentation
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https://safari.ethz.ch/architecture_seminar/doku.php?id=homework


Paper Review Preferences
n Due TBD

n Check the website and Moodle for instructions

n If it is not submitted on time, we cannot schedule you for a 
presentation.
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Why Taking The Course?

102



Response #1 from Spring 2022
n Computer architecture is, well, for the most part, pretty 

fun. I wanted to get a bit of a feeling for what the current 
state of the field is.
Also, I wanted to take part in a course where the students 
actively participate. It's interesting to hear how different 
people think about the same issue, you can learn a lot by 
listening. 

n You can also learn a lot by catching yourself saying 
something nonsensical or by not understanding something 
really obvious. I had a couple of opportunities to experience 
both in this course :') 
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Response #2 from Spring 2022
n My two favorite subjects so far were ‘Digital Design and 

Computer Architecture’ and ‘Systems Programming and 
Computer Architecture’, but in our 4th semester there is no 
related subject. 

n Taking this seminar this semester allowed me to learn more 
about computer architecture next to my other courses and 
help me decide if I want to choose related advanced 
courses in the third year and put my study focus on 
computer architecture. I do ;-) 
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Response #3 from Spring 2022
n I took a quick look into the first assignment of the course 

and my two motivations were my interest in Computer 
Architecture and the desire to learn more about current 
research in the field. 

n Secondly I wanted to seize an opportunity to start doing 
some research if there is one. The seminar and I achieved 
both of these goals, so to conclude I consider the course a 
great success. 
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How to Approach This Course?
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How to Approach This Course

“Formative Experience”
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How to Approach This Course

“Reading and analyzing 
papers will help us a 
lot into the future”
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How to Approach This Course

“High investment, 
high return”
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How to Approach This Course

“Guidance from 
3 top researchers 

in the field”
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How to Approach This Course

“I would definitely 
recommend 
this course”
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How to Approach This Course

“I really love
Computer Architecture”
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How to Approach This Course

Learning experience
Long-term tradeoff 

analysis 
Critical thinking & 
decision making
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Synergistic Activities
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A Talk on Impactful Growth

115https://www.youtube.com/watch?v=83tlorht7Mc&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=54

https://www.youtube.com/watch?v=83tlorht7Mc&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=54


An Interview on Computing Futures

116https://www.youtube.com/watch?v=8ffSEKZhmvo

https://www.youtube.com/watch?v=8ffSEKZhmvo


Short Video on SAFARI Research Group

117https://www.youtube.com/watch?v=mSr1QQmYuX0

https://www.youtube.com/watch?v=mSr1QQmYuX0


Research & Teaching: Some Overview Talks
https://www.youtube.com/onurmutlulectures

n Future Computing Architectures
q https://www.youtube.com/watch?v=kgiZlSOcGFM&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=1

n Enabling In-Memory Computation
q https://www.youtube.com/watch?v=njX_14584Jw&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=16

n Accelerating Genome Analysis
q https://www.youtube.com/watch?v=r7sn41lH-4A&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=41

n Rethinking Memory System Design
q https://www.youtube.com/watch?v=F7xZLNMIY1E&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=3

n Intelligent Architectures for Intelligent Machines
q https://www.youtube.com/watch?v=c6_LgzuNdkw&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=25

n The Story of RowHammer
q https://www.youtube.com/watch?v=sgd7PHQQ1AI&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=39
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https://www.youtube.com/onurmutlulectures
https://www.youtube.com/watch?v=kgiZlSOcGFM&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=1
https://www.youtube.com/watch?v=njX_14584Jw&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=16
https://www.youtube.com/watch?v=r7sn41lH-4A&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=41
https://www.youtube.com/watch?v=F7xZLNMIY1E&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=3
https://www.youtube.com/watch?v=c6_LgzuNdkw&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=25
https://www.youtube.com/watch?v=sgd7PHQQ1AI&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=39


An Interview on Research and Education
n Computing Research and Education (@ ISCA 2019)

q https://www.youtube.com/watch?v=8ffSEKZhmvo&list=PL5Q2
soXY2Zi_4oP9LdL3cc8G6NIjD2Ydz

n Maurice Wilkes Award Speech (10 minutes)
q https://www.youtube.com/watch?v=tcQ3zZ3JpuA&list=PL5Q2

soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=15
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https://www.youtube.com/watch?v=8ffSEKZhmvo&list=PL5Q2soXY2Zi_4oP9LdL3cc8G6NIjD2Ydz
https://www.youtube.com/watch?v=tcQ3zZ3JpuA&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=15


More Thoughts and Suggestions
n Onur Mutlu,

"Some Reflections (on DRAM)"
Award Speech for ACM SIGARCH Maurice Wilkes Award, at the ISCA Awards 
Ceremony, Phoenix, AZ, USA, 25 June 2019.
[Slides (pptx) (pdf)]
[Video of Award Acceptance Speech (Youtube; 10 minutes) (Youku; 13 minutes)]
[Video of Interview after Award Acceptance (Youtube; 1 hour 6 minutes) (Youku; 
1 hour 6 minutes)]
[News Article on "ACM SIGARCH Maurice Wilkes Award goes to Prof. Onur Mutlu"]

n Onur Mutlu,
"How to Build an Impactful Research Group"
57th Design Automation Conference Early Career Workshop (DAC), Virtual, 
19 July 2020.
[Slides (pptx) (pdf)]

https://people.inf.ethz.ch/omutlu/pub/onur-MauriceWilkesAward-June-25-2019-FINAL-public.pptx
https://www.sigarch.org/benefit/awards/acm-sigarch-maurice-wilkes-award/
https://people.inf.ethz.ch/omutlu/pub/onur-MauriceWilkesAward-June-25-2019-FINAL-public.pptx
https://people.inf.ethz.ch/omutlu/pub/onur-MauriceWilkesAward-June-25-2019-FINAL-public.pdf
https://www.youtube.com/watch?v=tcQ3zZ3JpuA
https://v.youku.com/v_show/id_XNDI3MjU2ODIwNA
https://www.youtube.com/watch?v=8ffSEKZhmvo
https://v.youku.com/v_show/id_XNDI3MjU3MTM0OA
https://inf.ethz.ch/news-and-events/spotlights/2019/06/mutlu-ACM-SIGARCH-award.html
https://people.inf.ethz.ch/omutlu/pub/onur-DAC-EarlyCareerWorkshopPanel-ImpactfulResearch-July-19-2020-withbackup-FINAL.pptx
https://sites.google.com/gapp.nthu.edu.tw/dac-ecw20/
https://people.inf.ethz.ch/omutlu/pub/onur-DAC-EarlyCareerWorkshopPanel-ImpactfulResearch-July-19-2020-withbackup-FINAL.pptx
https://people.inf.ethz.ch/omutlu/pub/onur-DAC-EarlyCareerWorkshopPanel-ImpactfulResearch-July-19-2020-withbackup-FINAL.pdf


More Thoughts and Suggestions (II)
n Onur Mutlu,

"Computer Architecture: Why Is It So Important and Exciting Today?"
Invited Lecture at Izmir Institute of Technology (IYTE) , Virtual, 16 October 
2020.
[Slides (pptx) (pdf)]
[Talk Video (2 hours 12 minutes)]

n Onur Mutlu,
"Applying to Graduate School & Doing Impactful Research"
Invited Panel Talk at the 3rd Undergraduate Mentoring Workshop, held with the 
48th International Symposium on Computer Architecture (ISCA), Virtual, 18 June 
2021.
[Slides (pptx) (pdf)]
[Talk Video (50 minutes)]
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https://people.inf.ethz.ch/omutlu/pub/onur-IYTE-Guest-Lecture-16-October-2020-afterlecture.pptx
https://en.iyte.edu.tr/
https://people.inf.ethz.ch/omutlu/pub/onur-IYTE-Guest-Lecture-16-October-2020-afterlecture.pptx
https://people.inf.ethz.ch/omutlu/pub/onur-IYTE-Guest-Lecture-16-October-2020-afterlecture.pdf
https://www.youtube.com/watch?v=xPzhXsFRxuw
https://people.inf.ethz.ch/omutlu/pub/onur-ISCA-UndergraduateMentoringWorkshopPanel-ApplyingToGradSchool-June-13-2021.pptx
https://sites.google.com/wisc.edu/uarch2021
https://iscaconf.org/isca2021/
https://people.inf.ethz.ch/omutlu/pub/onur-ISCA-UndergraduateMentoringWorkshopPanel-ApplyingToGradSchool-June-13-2021.pptx
https://people.inf.ethz.ch/omutlu/pub/onur-ISCA-UndergraduateMentoringWorkshopPanel-ApplyingToGradSchool-June-13-2021.pdf
https://www.youtube.com/watch?v=83tlorht7Mc&list=PL5Q2soXY2Zi8D_5MGV6EnXEJHnV2YFBJl&index=54
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