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Intel

AMD

1965 1970 1975 1980 1985 1990 1995 2000

Micros
oft

Apple

Google

Amazon Facebook

rivals

$11.7 $52.9

$117.2 $127.4

$69.8

$28.6$5.4

2.5x

2.3x 2.0x

2.7x

Tesla

$23.3

v Other Industrials
q GM $40.0 à 2x Tesla
q Ford $39.1
q AT&T $30.1
q IBM $16.7 à ~Intel
q QCOM $9.3
q TI $4.2
q NXPI $3.3

v Other Services
q Netflix $8.2
q Visa $7.9
q PayPal $7.4

Nvidia

$6.1

Current Perspective Q1 2023Qtr Revenue in $B

TSMC

$27
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3Q=> $15.3B on 59 cents/shr

Revenue = $11.7B on -66 cents LOSS/shr1Q23

Revenue = $12.9B on 13 cents/shr1Q23

Revenue = $14.0B on only 10 cents/shr4Q22
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6-20-23

Intel Signs Deal With Germany for Expanded Investment in Wafer 
Fabrication Site; Will Reportedly Get $10.9 Billion Subsidy
5:36 AM ET, 06/20/2023 - MT Newswires05:36 AM EDT, 06/20/2023 (MT 
Newswires) -- Intel (INTC) said Monday it has entered into an agreement 
with the German federal government to expand the scope of the company's 
wafer fabrication project in the city of Magdeburg.
The investment, which is now expected to be more than 30 billion euros 
($32.79 billion), covers the establishment of two semiconductor facilities, 
with the first facility anticipated to start production in four to five years 
following European Commission approval of the associated incentive 
package, the chipmaker said.
The company and the German government have struck a deal for Intel to 
receive a larger subsidy package worth approximately 10 billion euros 
($10.9 billion) for a semiconductor facility, Bloomberg reported, citing 
people familiar with the deal.
The company said it expects the site to support 3,000 permanent high-tech 
workers.
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Intel 4Q22 Results"On Intel 20A and Intel 18A, the first nodes to benefit from 
RibbonFETs and PowerVia, internal test chips and those of a major potential 
foundry customer have taped out with the silicon running in the fab. We 
continue to be on track to regain transistor performance and power 
performance leadership by 2025."

"Additionally, we continue to make progress on Intel 18A, and I've already 
shared the engineering release of PDK0.5 with our lead customers and expect to 
have the final production release in the next few weeks."

"We will, one, deliver on five nodes in four years, achieving process 
performance parity in 2024 and unquestioned leadership by 2025 with Intel 
18A.... and four, expand our IFS customer base to include large design wins on 
Intel 16, Intel 3 and 18A this year."

"IFS achieved record quarterly revenue of $319 million, up 87% sequentially and 
30% year-over-year on increased automotive shipments."

Intel CEO Pat Gelsinger

1Q23 Foundry revenue declined to only $118M
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Gelsinger Fires back at Intel 3 and TSMC N3 delay 
rumors, Arrow Lake on 20A on track for 2024

Intel podcast

"The 3nm programs are on track, both that with 
TSMC as well as our internal Intel 3 programs Granite 
Rapids and Sierra Forest in particular," said Gelsinger 
at the company's Intel Capital Allocation Update 
conference call. "I am somewhat amazed by some of 
these rumor mill discussions that come out. You might 
notice there were similar ones on Intel 4 a few months 
ago, and also with some of our other TSMC programs, 
which were patently false at the time as well."

https://www.intc.com/news-events/ir-calendar/detail/20230222-intel-capital-allocation-update
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June 2023
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End of 202014nm à 10nm

v Improved transistor design SuperFin

Ice Lake à Tiger Lake
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End of 202014nm à 10nm

v Improved transistor design SuperFin
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End of 202014nm à 10nm

v Improved transistor design SuperFin
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End of 202014nm à 10nm

v Improved GPU – Xe graphics
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End of 202014nm à 10nm
v Improved GPU – Xe graphics

15-25W !
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Revenue = $5.6B on 69 cents/shr

3Q=> $5.6B on 67 cents/shr

Revenue = $5.4 B on $0.58/shr2Q23

4Q22

Revenue = $5.4 B on $0.60/shr1Q23

No Growth!
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Aug 2023
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MI300X

v GPU for AI
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v GPU for AI

MI300X
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v GPU for AI

MI300X

RDNA à CDNA

38-bit address
à 256GB

Nvidia
A100 à H100
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MI300X

v GPU for AI
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v GPU for AI

MI300X

Infinity

CUDA

ROCm

Nvidia

AMD

Software API
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Zen 4 CPU + RDNA 3

April 2023
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AVX3-512

April 2023
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vAMD buys Xilinx for $30B!

Old News



© Jeff Drobman
2017-23Xilinx



© Jeff Drobman
2017-23Xilinx



© Jeff Drobman
2017-23AMD News



© Jeff Drobman
2017-23News



© Jeff Drobman
2017-23News



© Jeff Drobman
2017-23AMD News

WW36
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EPYC/Ryzen Aug 21, 2020

IBM Q
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EPYC/Ryzen
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EPYC/Ryzen
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Tesla designs
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Actually the UK equiv

Ø Japanese conglomerate Softbank bought ARM Holdings in 2016 for $32B

$40B

AI
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1990 joint venture
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Revenue = $6.1B on 88 cents/shr

3Q=> $5.9B

21% y/y



© Jeff Drobman
2017-23Nvidia Super Chip

Grace 100 + A100 TPU
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July 2023
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BY AMY EDELEN | PHOENIX BUSINESS JOURNAL

Taiwan Semiconductor Manufacturing Co. is seeking up to $15 billion 
in tax credits and grants from the federal government to support its 
Arizona semiconductor plants amid concerns about subsidy criteria, 
the Wall Street Journal reported Wednesday.

TSMC expects to receive $7 billion to $8 billion in tax credits under the 
CHIPS Act, in addition to $6 billion to $7 billion in grants for its Arizona 
plants, according to the WSJ, citing people familiar with the matter.

TSMC is investing more than $40 billion in building two fabs in north 
Phoenix, marking one of the largest foreign direct investments in the 
state and U.S. history. It plans to employ more than 4,500 workers at 
its Arizona campus where it will produce 3-and-4 nanometer chips, 
the Phoenix Business Journal previously reported.

TSMC has expressed concern about CHIPS Act subsidy criteria, 

Apr 2023

https://ktar.com/story/5486812/tsmc-seeking-up-to-15-billion-from-federal-government-for-arizona-chip-plants/
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Revenue = $81.8B on $1.26/shr

3Q22=> $90.1B

2Q23

Revenue = $117.2B on $1.88/shr4Q22
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Revenue = $74.6B on $1.44/shr

3Q22=> $69.1B

2Q23

Revenue = $69.8B on $1.17/shr1Q23

Revenue = $76.1B on $1.05/shr4Q22
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Revenue = $9.5B on $2.37/shr

3Q=> $11.4B

4Q22

Revenue = $9.3B on $2.15/shr1Q23
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Revenue = $134.2B

Revenue = $149.2B on $0.03/shr4Q22

2Q23

Revenue = $127.4B1Q23
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Microsoft Develops Chip-to-Cloud Security Technology for PCs

1:31 PM 11/17/2020 - MT Newswires01:31 PM EST, 11/17/2020 
(MT Newswires) -- Microsoft (MSFT) said Tuesday it developed a 
chip-to-cloud security technology to boost the security 
advancements of future Windows PCs.The Pluton security 
processor will provide hardware security protection from cyber and 
physical attacks through future chips from Advanced Micro Devices 
(AMD), Intel (INTC) and Qualcomm (QCOM).Intel and AMD said 
chips with the new technology will be ready "within the next few 
years." However, Qualcomm declined to say if it will incorporate the 
design in its chips while expressing support for the new technology,
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ARM

AMD Ryzen

New Windows!
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ARM

AMD Ryzen
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Sep 15, 2020
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Bob Metcalf of Xerox PARC

10/100/1000 BASE-T

Born May 22, 1973
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News Story
Market Chatter: Facebook Teams Up With Google, Regional 
Companies for 2 New Undersea Cables

7:03 AM 3/29/2021 - MT Newswires07:03 AM EDT, 03/29/2021 (MT Newswires) -
Facebook (FB) has entered into a partnership with Alphabet (GOOGL) 
unit Google and regional telecommunication companies for two new 
undersea cables to connect Singapore, Indonesia and North America, 
Reuters reported Monday, citing an official statement. The undersea 
cables, called Echo and Bifrost, are expected to increase overall subsea 
capacity in the trans-pacific by about 70%, Facebook Vice President 
of Network Investments Kevin Salvadori reportedly said in a statement. 
Salvadori said Echo is being built in partnership with Google and 
Indonesian telecommunications' company XL Axiata. The cable is set to 
complete by 2023.Bifrost is being developed in partnership with 
Indonesia's Telkom unit Telin, and Singapore's Keppel, with completion 
scheduled by 2024.
(Market Chatter news is derived from conversations with market professionals 
globally. This information is believed to be from reliable sources but may include 
rumor and speculation.)
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v Simulation
v Animation

Frozen



© Jeff Drobman
2017-23Animation

vCGI
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vDisney
q Disney Animation
q Cal Arts
q Pixar

§ Steve Jobs
§ John Lasseter

vILM
q LucasFilm
q Skywalker Ranch
q Presidio

§ George Lucas

“There is no TRY … there is only DO!”
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vSan Rafael
Ø Lucas Valley Road

v Presidio
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v Presidio
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https://computerhistory.org

https://www.computerhistory.org/timeline/computers/
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7-10 nm
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Sep 2019
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Sep 2019
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Facial Recognition
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Facial Recognition
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Facial Recognition
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Facial Recognition
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Facial Recognition
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$34B

Red Hat supplies our Linux
IBM
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Debugging
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v Inclusivity bugs
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vApple will issue a 
software update

ü SDLC stages 4-6
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v Fault Tolerance
q TMR
q Standby spares
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HW

SW

Crash!
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This just in …
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This just in …

Kg
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Who Would Win the Coding Olympics?
The Washington Post (08/30/16) Karen Turner

U.S. programmers landed in 28th place among their international peers in a 
HackerRank compilation of the results of 1.4 million coding challenges by 
approximately 300,000 developers. China topped the list of the most 
accomplished coders, followed by Russia, Poland, Switzerland, and Hungary. 
The ranking found China's top coding category was algorithms, while Russia's 
was data structures. A key factor in these nations' coding success is likely 
the introduction of math and computer education at a much earlier age than 
occurs in the U.S., says HackerRank CEO Vivek Ravisankar. "In my opinion, 
the U.S.'s position here mirrors a lot of the other world ranking reports, such 
as STEM (science, technology, engineering, and math) education 
performance, or even other international coding competitions," he says. Last 
year's Pew Research Center analysis of STEM test scores found U.S. students 
were middle-of-the-pack underperformers compared to those in Singapore 
and South Korea. Moreover, this year's International Olympiad in Informatics 
was led by Chinese, Russian, and Eastern European contestants, while the 
highest-scoring U.S. coder came in 15th place. The Chinese and Russians 
also scored victories at the ACM International Collegiate Programming 
Contest, and at Google Code Jam.
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Seventeen years ago agile began as a simple manifesto. Now, with all 
the methods and frameworks formulated in its name, it has become fat 
and flabby. We have reached a point where what we set out to change 
(big prescriptive methods) has returned, but now under the banner of 
being agile. The Heart of Agile is an attempt to return to agile's real core. 
But are the four words collaborate, deliver, reflect, and improve enough 
to get practitioners to implement the true heart of agile?

Essence, a new common ground for software engineering, is an attempt 
to find a middle ground between the very core of agile and all the 
multitude of competing implementations of agile. In this presentation you 
will learn how Essence can strengthen the Heart of Agile without getting 
into particular ways of doing agile.

August 2018
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Who Would Win the Coding Olympics?
The Washington Post (08/30/16) Karen Turner

U.S. programmers landed in 28th place among their international peers in a 
HackerRank compilation of the results of 1.4 million coding challenges by 
approximately 300,000 developers. China topped the list of the most 
accomplished coders, followed by Russia, Poland, Switzerland, and Hungary. 
The ranking found China's top coding category was algorithms, while Russia's 
was data structures. A key factor in these nations' coding success is likely 
the introduction of math and computer education at a much earlier age than 
occurs in the U.S., says HackerRank CEO Vivek Ravisankar. "In my opinion, 
the U.S.'s position here mirrors a lot of the other world ranking reports, such 
as STEM (science, technology, engineering, and math) education 
performance, or even other international coding competitions," he says. Last 
year's Pew Research Center analysis of STEM test scores found U.S. students 
were middle-of-the-pack underperformers compared to those in Singapore 
and South Korea. Moreover, this year's International Olympiad in Informatics 
was led by Chinese, Russian, and Eastern European contestants, while the 
highest-scoring U.S. coder came in 15th place. The Chinese and Russians 
also scored victories at the ACM International Collegiate Programming 
Contest, and at Google Code Jam.
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Library of Reusable Code
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Around 2008 I was being interviewed for a job in the finance industry. The guys at 
the interview were asking me to design classes for Animal/Dog/Cat and methods like 
Animal.Speak, etc. The classical OOP example. I was trying to explain them that you 
can do OOP, but if you’re going to have thousands of objects it would make more 
sense to proceed DOD (data-oriented-development) and procedural programming, 
because that will run faster and will be more thread friendly in the end. I didn’t get 
the job. As a feedback I was told that they thought that I didn’t get OOP :) I laughed 
and I was glad to find a job elsewhere. I was coming from game development where 
DOD was a new trend (at least at DICE/Electronic Arts). If you wanted your game to 
work fast on PS3 you had to think about your data layouts. You had to slice up your 
data into minimal streams that are processed in one go in order to avoid jumping all 
over the memory. Writing code in procedural way goes hand in hand with that. It’s 
much easier to parallelise your code if it’s written in procedural, rather than OOP 
way.
I don’t think this DOD and procedural programming will be a new trend. It never 
became one in mainstream development, because such top notch high-performance 
is not an issue in 99% of applications.
However, if anything were to replace OOP it can’t be other than DOD. Nonetheless, I 
would highly recommend to familiarise yourself with DOD and procedural 
programming if you’re interested in high performance computing.

https://en.wikipedia.org/wiki/Data-oriented_design
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vSamsung Galaxy Note 7
q Biometrics for authentication

Ø Fingerprints
Ø Iris scan

vApple iPhone 8/X
q Wireless headphones
q Biometrics for authentication

Ø Fingerprints
Ø Facial scan

q iOS 11
Ø 11.2.2

http://www.cnet.com/news/apple-unveils-new-iphone-7-is-a-familiar-phone-for-unfamiliar-
challenges/?ftag=CAD-04-10aac3a&bhid=23599471486470272123438436875388&ftag=CAD-04-10aac3a

Ø ON FIRE!
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https://www.youtube.com/watch?v=0jOjh6lwp9w&feature=youtu.be&fbclid=IwAR1f6hb65is2zqKDJJ-xDuPnlqm7-
O8vcRXX0q4dcFTMPUTgHIhaG-2Fqx4
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vNew Vote Centers
vNew Voting Machines

Online Voting!
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Prof. Leonard Kleinrock

Chancellor Block



© Jeff Drobman
2017-23Health



© Jeff Drobman
2017-23Health

v Defense:  antioxidants v Offense:  immune system
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Virus ~= 1/100 size of cells



© Jeff Drobman
2017-23Viruses

Needs a host cell to reproduce
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COVID-19
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https://www.youtube.com/watch?v=BtN-
goy9VOY&fbclid=IwAR0Ee0CcB6uaSJga9pT74qj5K6ygbk6TTQAFF-5auLQJaOu6yMypvWZBB34
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vNumbers
vASCII Codes
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1963
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IANA encourages use of the name "US-ASCII" for Internet uses of ASCII

\n=\u000A
sp=\u0020

char ch=0xA
char sp=0x20
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16-bit

unique 
special chars
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Sorting & Searching
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.rtf à .txt
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Cmd+shift+5

Newer version of 3-4


