
Jeff Drobman
©2016-23

by 
Dr Jeff Drobman

Dr Jeff Software

Tech History

Classroom

Part 1
Computers

Rev 7-14-23



Jeff Drobman
©2016-23

Index
vIntro

q CHM, Comm and Fax
q Titans & Landscape

vComputers
q Mainframes
q Minis
q PC’s
q HPC & Supers
q QC*

v Computer Architecture
q Modern CPU (AMD & Intel, ARM, IBM)
q CPU Performance
q Parallelism
q GPU*

v Phones

*see separate slide sets

*see slide set on “SoC’s” for phone chips
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Computer History Museum

http://www.computerhistory.org/fellowawards/hall/
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CHM Timeline
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Personal Communications
v Optical Telegraph (smoke, mirrors) 
v Semaphores (flags)
v Telegraph, Electrical (w/Morse code)
v Fax
v Telephone
v Radio (shortwave)
v TV (broadcast)
v CATV (interactive)
v Internet
v Email (1971 private, 1991 public)
v Teletype (TTY)
v FAX
v WWW (Web 1.0 – over the Internet)
v Cell phones (analog voice + data)
v Messaging

§ Texting (SMS – thumbing)
§ IM

v Web 2.0 (smart apps)
v Smart phones – OS alerts, apps
v Social media websites 

Latest trend:
Media streaming services

Wireline

Wireless

Wireline

Wireless

The Internet itself is both –
Wireline (fiber & copper)
& Wireless (WiFi, cellular)

1843

1837

1792

1684

Wireline

1969

1989

2000

Fax 1843

1870
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Fax Machine
Fax 1843
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Fax Machine
1843-1924
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Fax Machine
1924-1982
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Tech Companies
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Tech Titan Timeline

Intel

AMD

1965 1970 1975 1980 1985 1990 1995 2000

Micro
soft

Apple

Google

Amazon Facebook

rivals

$72 $180

$320 $440

$260

$116$16

Eras chips PCs Sales Search Social
delivered

Internet
1969

WWW
1989

Historical Perspective

AMD
+ ATI
2006

As of 2021Revenue in $B

4.5x

1.8x 1.7x

2.2x

Tesla

$60
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Tech Titan Timeline

Intel

AMD

1965 1970 1975 1980 1985 1990 1995 2000

Micro
soft

Apple

Google

Amazon Facebook

rivals

$12.9 $56.2

$81.8 $127.4

$74.6

$31.9$5.4

2.4x

1.5x 1.8x

2.4x

Tesla

$23.3

v Other Industrials
q GM $40.0 à 2x Tesla
q Ford $39.1
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 $8.1
q PayPal $7.4

Nvidia

$13.5

Current Perspective Q2 2023Qtr Revenue in $B

TSMC

$27
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ISA/SoC Landscape

vMIPS
vARM

q Apple
q Qualcomm
q Samsung*
q Google

vx86
q Intel* 2/3
q AMD 1/3

Mobile
Desktop

Focus

vFoundry (mfr)
q TSMC
q Samsung
q GlobalFoundries (AMD)
q Intel (new)

*has own fab

Server

viOT
q Amazon
q Google

vARM
q Apple
q Nvidia
q Qualcomm

CPU & GPU Cores

vCars
q Tesla

Laptop
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AMD vs Intel

© 2022 Dr Jeff Drobman – drjeff@drjeffsoftware.com

Market Segment AMD Intel

Desktop Ryzen 4K/Athlon 3K Core i7/i9
(10th gen)

Laptop Ryzen 4000 Ice Lake

Gaming Ryzen Threadripper
+Radeon Core Extreme

Server/Workstn Epyc Xeon
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Intel
Tech Titan 2019f. 1968

$70B
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AMD
Tech Titan 2019f. 1969

$6.5B

+7
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Microsoft
Tech Titan 2019f. 1975

$126B
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Apple
Tech Titan 2019

$266B
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Google
Tech Titan 2019

$137B
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Google
Tech Titan 2019

$137B

More

v Google started as research at Stanford by Brin and Page
Ø Indexed 150 GB of Internet web pages à 15 TB (100x)

v Eric Schmidt brought “The Network” from Sun Micro to Google
v Google just built 30-acre Data Center in Oregon (at The Dalles)

Ø 75,000 servers
Ø 3x 10M cu. ft. warehouses
Ø Connects to nearby trans-Pacific optical cable (PC-1 at 8.4 Tbps)

v Google now at “Peta/Exa scale” (1015/18):  exabytes, petaflops
v Google handles each day

Ø Scores of TB of Gmail, Facebook pages, Twitter, etc.
Ø 1B (109) YouTube videos
Ø 3.5B searches à 1.5T per year

v In 2018, 1GB of hard disk costs only 2 cents (1ExB = $20M)
v Google’s cloud will link to trillions of sensors around the world

Ø iPhone 8 has 16 different sensors
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Amazon
Tech Titan 2019

$233B
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Facebook
Tech Titan 2019

$56B
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Facebook
Server Farm
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Bitcoin Mine
Server Farm
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Corporate Brands
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World Economy
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WW R&D
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Tech Titan Founders/CEOs

2020
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Computers
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1st Computer?
ABC

Computer
-or-
Calculator?
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1st Computer?

The Atanasoff–Berry computer (ABC) was the first automatic 
electronic digital computer.[1] Limited by the technology of the day, and 
execution, the device has remained somewhat obscure. The ABC's priority 
is debated among historians of computer technology, because it was 
neither programmable, nor Turing-complete.[2] Conventionally, the ABC 
would be considered the first electronic ALU (arithmetic logic unit) – which is 
integrated into every modern processor's design.
Its unique contribution was to make computing faster by being the first to 
use vacuum tubes to do the arithmetic calculations. Prior to this, slower 
electro-mechanical methods were used by Konrad Zuse's Z1 computer, and 
the simultaneously developed Harvard Mark I. The first electronic, 
programmable, digital machine,[3] the Colossus computer from 1943 to 
1945, used similar tube-based technology as ABC.

ABCWikipedia

https://en.wikipedia.org/wiki/Digital_computer
https://en.wikipedia.org/wiki/Atanasoff%E2%80%93Berry_computer
https://en.wikipedia.org/wiki/Computer_program
https://en.wikipedia.org/wiki/Turing-complete
https://en.wikipedia.org/wiki/Atanasoff%E2%80%93Berry_computer
https://en.wikipedia.org/wiki/Arithmetic_logic_unit
https://en.wikipedia.org/wiki/Vacuum_tube
https://en.wikipedia.org/wiki/Konrad_Zuse
https://en.wikipedia.org/wiki/Z1_(computer)
https://en.wikipedia.org/wiki/Harvard_Mark_I
https://en.wikipedia.org/wiki/Atanasoff%E2%80%93Berry_computer
https://en.wikipedia.org/wiki/Colossus_computer
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First Computer?
ABC or ENIAC?
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First Computer?
ENIAC?

Eckert & Mauchly
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ENIAC
1944
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ENIAC
1944
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ENIAC & Colossus



Jeff Drobman
©2016-23

1st Gen Mainframes
1944-50

ENIAC

19,000 Tubes
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1st Gen Mainframes
1950-55
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1st Gen Mainframes
1950-55
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Univac 1103
1952
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IBM 701
1952
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IBM 704
19541st with FP
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IBM 1401
1959
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IBM 1401
1959
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IBM 1401
1959
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IBM 7090
1962
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IBM 7074
1964
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IBM 7094
1965
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IBM System 360
1965
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IBM System 360
1965

UCLA had 2 of these Model 91’s (out of only 3 built) 1968-80
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Drum StorageWikipedia
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Computers
DEC

PDP/VAX

Apple II

CDC

IBM 360

ENIAC

Data 
Center

Google TPU

IBM PC

Apple 
Mac
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Computers

1940 1950 1960 1970 1980 1990 2000 2010

SUN Micro

DG
Nova

PCS

MINIS

LEGEND

TIMELINE

ENIAC

MAINFRAMES

DEC
PDP/VAX

GE IBM/Wintel:
HP
Dell

IBM

UNIVAC

Honeywell

Burroughs

CDC

Apple II

IBM
PC

Apple 
Mac

SERVERS

IBM
Watson

Quantum

Google TPU

Osborne 1 
Compaq
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Computers

1940 1950 1960 1970 1980 1990 2000 2010

SUN Micro

DG
Nova

PCS

MINIS

LEGEND

TIMELINE

ENIAC

MAINFRAMES

DEC
PDP/VAX

GE IBM/Wintel:
HP
Dell

IBM

UNIVAC

Honeywell

Burroughs

CDC

Apple II

IBM
PC

Apple 
Mac

SERVERS

IBM
Watson

Quantum

Google TPU

Minicomputers of the 1970’s
Used Am2900 bit-slices

Computers of the 1990’s
Used RISC CPU’s

SPARC

x86

M68000

x86

6502

SGI
MIPS

PPC x86
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Computer Generations

1940 1950 1960 1970 1980 1990 2000 2010

SUN Micro

DG
Nova

PCS

MINIS

LEGEND

TIMELINE

ENIAC

MAINFRAMES

DEC
PDP/VAX

GE IBM/Wintel:
HP
Dell

IBM

CDC

Apple II

IBM
PC
Apple 
MacSERVERS

IBM
Watson

Quantum

Google TPU

Gen 1:  vacuum tubes

Gen 2: transistors
Gen 3: IC’s Gen 4: MPU’s

Gen 5: AI
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1st Gen Architecture
von Neumann
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Old Computer Tech
Vacuum Tubes
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Old Computer Tech
Discretes R/T
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Old Computer Tech
MSI/LSI IC’s
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Old Computer Tech
LSI IC’s
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New Computer Tech
VLSI IC’s



Jeff Drobman
©2016-23

Computers
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DEC PDP-11
1970 Wiki

Mag tape

1st LSI-chip Computer

DEC
PDP/VAX

DEC
PDP/VAX
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DEC PDP-8e
19651st MSI-chip Computer

DEC
PDP/VAX
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DEC PDP-11
1970 Wiki

DEC
PDP/VAX
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DEC PDP-11
1970 Wiki

DEC
PDP/VAX
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DEC PDP-11
1970 Wiki

DEC
PDP/VAX
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DEC System 10
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K-202
Mini 1972
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K-202
Mini 1972
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Computers
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Early PC
1974

The Altair 8800 is a microcomputer designed in 1974 
by MITS and based on the Intel 8080 CPU at 2 MHz

https://en.wikipedia.org/wiki/Microcomputer
https://en.wikipedia.org/wiki/Micro_Instrumentation_and_Telemetry_Systems
https://en.wikipedia.org/wiki/Intel_8080
https://en.wikipedia.org/wiki/Central_processing_unit
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Apple I Computer
1976
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Early PC’s
Commodore PET 1977
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Early PC
Commodore PET

1977
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IBM Datamaster

8 inch
floppies
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IBM PC
v Designed and built by IBM (Boca Raton, FL) in 1981
v CPU:  i8088 (i8086 with an 8-bit data bus)
v Speed:  4.77 MHz
v Memory – DRAM:  64KB (48KB soldered, 16KB socketed)
v Disk:  5.25 inch floppy – 2 drives (A:, B:)
v OS:  MS/PC-DOS (derived from CP/M)

1981
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IBM PC Chips
1981

CPU

PIC

FPU
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IBM PC – Large Motherbd
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Osborne 1 Portable PC
1981



Jeff Drobman
©2016-23

Osborne 1 Portable PC
1981
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Osborne 1 Portable PC
1981

Designer
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Apple

Apple II

Wozniak

Steve Jobs

GUI:  Xerox PARC (Alan Kay)

CPU:  MT6502
(8-bit)

CPU:  M68000
(16-bit)
RAM:  1MB

1984
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Microsoft’s New PC’s
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Microsoft’s New PC’s
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Microsoft’s New PC’s
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Microsoft’s New PC’s
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Microsoft’s New PC’s

ARM

AMD Ryzen

New Windows!



Jeff Drobman
©2016-23

Microsoft’s New PC’s

ARM

AMD Ryzen
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Prices for Top CPU’s
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Intel Systems:  NUC 11

Intel Core i5/7 CPU’s + GPU’s
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Intel Systems: NUC 11
CPU

GPU

RAM

I/O
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Industrial PC’s
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Industrial PC’s

+Nvidia GPU’sIntel Core i3/5/7 CPU’s
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Computers

*see separate slide set
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Hardware

*see separate slide set
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Quantum Computers (QC)
v Google
v IBM
v Intel
v Microsoft
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Computers & QC’s

1940 1950 1960 1970 1980 1990 2000 2010

SUN Micro

DG
Nova

PC

MINIS

LEGEND

TIMELINE

ENIAC

MAINFRAMES

DEC
PDP/VAX

GE IBM/Wintel:
HP
Dell

IBM

UNIVAC

Honeywell

Burroughs

CDC

Apple II

IBM
PC

Apple 
Mac

SERVERS

IBM
Watson

Q

Google TPU

Google QC

D-wave
One

D-wave
2000Q

QC

IonQ

Rigetti 8Q
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Commercial QC’s
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Commercial QC’s
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Commercial QC’s
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Computer Architecture
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Modern CPUs

AMD “Mullins” APU

Intel “Westmere” CPU

ARM 610
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AMD vs. Intel
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AMD CPU’s
AMD x86
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AMD’s Zen

v CPU performance
v Power efficiency

8-32 cores5-19B Transistors
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AMD RyZen
128GiB DRAM
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AMD CPU’s in PS5
7nm Ryzen
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AMD CPU’s in PS5
7nm Ryzen
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AMD Over-clocked
AMD Ryzen 9 vs. Intel i9
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Computer Architecture
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Intel Pentium “M”
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Intel Core i3/5/7/9 + Xeon

1 or 2 Threads/Core

1.75-3B Transistors
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Intel Xeon
>60 Cores
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Multi-Cores + L2/L3
AMD

64-Core
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Multi-Cores + L2/L3
Intel



Jeff Drobman
©2016-23

Multi-Cores + L2/L3
Intel
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Multi-Cores + L2/L3
Intel
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Multi-Cores + L2/L3
Intel Core 4
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Multi-Cores + L2/L3
AMD

7nm

14nm

Zen 2
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Multi-Cores + L2/L3
AMD
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Intel Future CPUs
IntelXeon

<= 56 cores in 1H 2020
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Intel Future CPUs
IntelIce Lake
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Intel Future CPUs
Intel

Exascale = 10^18 IPS
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Intel Future CPUs
IntelHot Chips 2019
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Intel Future CPUs
IntelHot Chips 2019
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Intel Future CPUs
IntelHot Chips 2019
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Intel Moore’s Tick Tock 
Pipelined Architecture
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Computer Architecture
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Apple ARM A Series
Quora post



Jeff Drobman
©2016-23

Apple ARM A12/13 SoC



Jeff Drobman
©2016-23

Apple ARM A12/13 SoC

v 8 CPU
v 7 GPU
v 1 NPU
v 2 MCU
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Quora post
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Apple A13
Quora post
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Computer Architecture
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IBM CPU’s:  z15
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IBM CPU’s:  z15
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IBM CPU’s:  ISA
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IBM CPU’s:  SFU’s
Decimal
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IBM CPU’s:  Cache
MLM
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IBM CPU’s:  Cache
L4 OFF-CHIP
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IBM CPU’s:  Memory ECC



Jeff Drobman
©2016-23

Computer Architecture
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CPU Performance

Clock rate = 1/Clock cycle time
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CPU Performance
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CPU Performance ©2016-19 Jeff DrobmanCPU Performance
Frames/sec
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CPU Performance
Frames/sec
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Computer Architecture
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I-D Parallelism:  SIMD
Flynn Partition

Michael J. Flynn paper (U Illinois (UIUC), Ca 1969)

In
st

ru
ct

io
ns

Data

Single (S)

Multiple (M)

SIMD
Vector Processor

Std CPU

MIMI

SI

SD MD

Superscalar Supercomputer
GPU
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Instruction Level Parallelism
vSuper- Pipelining

q Split some pipeline stages (4-5 à 8-11)
q Faster clock cycle à higher throughput (mips)
q Affect CPI?

vSuper- Scalar
q Multiple Execution Units (multi-issue pipelines)

§ each EU = ICU+ALU, with shared GR’s
q Hardware + compiler schedules instruction streams

vMulti- Threading
q Multiple control threads (usually 2, same/dif program)
q Programs can allocate code to threads
q Automatic scheduling of control threads
q 2 types:  SMT/superscalar or temporal (interleaved:  coarse/fine)

vMulti- Core
q Classic Parallelism:  multiple copies of the CPU
q Multiple L1/L2 caches (one set per core)

SISD

SISD

Execution
Unit

SISD

MISD

Execution
Unit

MUX

Th1 Th2

Th1

Th2 Th3Th1

CORE 1 CORE 2 CORE 3

temporal

superscalar
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Superscalar
COMP122

© Jeff Drobman
2016-2020Superscalar

EU1
EU2

pipeline1
pipeline2

Th1
Th2
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Hyperthreading
Virtual Thread Machine

Sits on top of Superscalar Multi-cores

Intel’s proprietary HTT
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Computer Architecture

v See more at “GPU” slide set
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Special Processors
v MPU à CPU

v GPU
v CPU + GPU à APU

v NPU

v DSP

v AI:  GPU à TPU ??

Graphics

Processor

Network/Neural Processor

DSP engine

AI engine

Single FF (1961)
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GPU Timeline
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ARM Mali GPU
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Mali GPU Timeline
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Mali GPU Timeline
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GPU Architecture
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Phones

*see slide set on “SoC’s” for phone chips
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Old Palm Pilot Phone
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1st iPhone


