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Computing the Future!
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Computing the Future?
> Back to the Basic!

Once upon a time,
There were...

« CDC 6600 (1973)
» Zilog Z80 Microprocessor (1978)
« BMD (Ballistic Missile Defense) (1981)



1978-2017 Seung Min Yang

« Samsung Co., Software Engineer (1978.2-1981.7)

« Univ. of South Florida, MS and PhD (1981.9-1987.8)
* Univ. of South Florida, Professor (1986.9-1987-8)

« Univ. of Texas at Arlington, Professor (1987.8-1993.1)
« Soongsil Univ., Professor (1993.1-2017.8)

« National Assembly Library, Director (1996.3-1998.3)
* Emstone, CEO (2001.6-present)
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We'll talk about...

 (a bit of) History
- 2" Industrial Revolution
- 3" Industrial Revolution
 Technical Basis for 3™ Industrial Revolution
- Networked Home & Society
- Technical Evolutions in IT
e (a bit of) Future

— Embedded Systems & loT
— 4th Industrial Revolution?



First 5 Tycoons in USA

e Pioneers for 2" Industrial Revolutions
Vanderbilt: Railroad
Rockefeller: Oi

Carnegie: Stee
- J.P. Morgan: Investment (US Steel & GE)
* Edison (GE) vs Tesla (Westinghouse)

Ford: Automobile



IT Pioneers — | (3" Industrial Revolution)

Major Contributions

IBM Main Frame, FORTRAN, IT Service
AT&T Communication, Unix/C
Intel Micro Processor (CPU)
MS DOS/Windows
Apple GUI & Mac, iPhone, iWatch
Oracle RDBMS, ERP (Enterprise Resource Planning)
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IT Ploneers - |l

Major Contributions

Sun WorkStation, Client/Server Computing, Java
Samsung Home Appliance, Memory, Mobile Phone
Google Big Data, Un-manned Vehicle
Amazon Internet Shopping, Drone
Facebook SNS
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We'll talk about...

 (a bit of) History
- 2" Industrial Revolution
- 3™ Industrial Revolution
« Technical Basis for 3™ Industrial Revolution
- Networked Home & Society
- Technical Evolutions in IT
e (a bit of) Future

— Embedded Systems & loT
— 4th Industrial Revolution?



Networked Home & Society

= Computers are embedded everywhere & networked

Information electric home appliances
are next-generation home apps. which
can connect to wire/wireless network

p
Multimedia B q%cfsting Refrlgerator
‘ff
@ £ Electric /W Surveillanc U
- /_\ fan \.g Camera
| F % 7 Audio
(" Internet By
NS \
Set-Top Box
Remote or
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Mobile Evolutions

(Bluetooth)
Wireless Internet PDA

(CDMA+Bluetooth)

Camera
Phone

Home-Network  ppa

PDA

Circulation PDA
Barcode Scanner
+ Bluetooth

GPS

TV Phone

(PDA+IMT2000
- | +GPS+Camera
) +Video Conference
& S° +E-money
+Online-Game)

CDMA SmartPhone
(OS: Linux,Java
Web Available)

IMT2000  (ppA+IMT2000)

Online-Game

Military
System PDA

Smart Phone
Everything on it &
Everything can be done

+Fast Online
Video Camera
+Video Conf.
+Wireless VOD
+E-money
+Online-Game
+Home Net.+DMB)
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http://palmorder.modusmedia.com/P7/P7-3C80500U.htm

Information Society

¥ From Industry-based (2X}4H2) to Information-based (3Kt4AH)

Industry-based Society

Black & White

Hard Copy

Phone

Hardware

Color

Multimedia Terminal
Mobile Phone, PDA
Software

Text

Hypertext

Industrial Pollution

Information Pollution

Engineering

Information Science /
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lechnical Evolution
-What makes this possible?

Computer /

¢ Digital Evolution (0 and1)
¢ Fast Calculation
¢ Mass Data Storage

Data Networks

/

¢ Information Highway
¢ Infra for New Society

Multimedia Data /

¢ Text, Voice, Image, ...
¢ Multiplexing all information
¢ Compression (Mpec)

Internets

¢ Globalization
¢ Cyberspace
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Speed of Computer HW

 Time for "add” instruction

1944 MARK-1 333 msec

1951 UNIVAC-1 282 psec

1964 CDC-6600 300 nsec

1988 Cray-Y/MP 20 nsec(6 nsec cycle time)
2000 Intel Pentium Il 1 GHz | 1 nsec




History of MicroProcessor(CPU)
‘M 41, 108 KHz, 2300 T B Motorola |

640 Byte, 0.006 MIPS
8008
8 bit, 200 KHz, 3500 Tr, e | -
1 .
SIRB0.006TMIES 16 bit, 4.77 MHz, 1 MB To79
29000 Tr, 0.33 MIPS

32 bit, 16 MHz, 4 GB PM
- 64 TB VM, 0.275 MTr, 6 MIPS

-
1999
Pentlum 4 —-

32 bit, 1.5~3.0 GHz

Core 2 Duo /_

32/64 bit |
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Current Technology
Hardware

64 bit CPU
Over GHz Clock

RISC (Reduced Instruction Set Computer) vs
CISC (Complex Instruction Set Computer)

ASIC (Application Specific Integrated Circuit)
SoC (System on Chip)
Multicore CPUs: Currently up to 18 cores



Communication?

* Person to Person (Voice: Analog)

[ o8 b

€T &

. Computer to Computer (Data: Digital)
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Communications Network

Trans.
Speed '

(bps)
1G ‘

100M
10M

1M
100K

10K —
1K

‘80 ‘90 2000 2010




Internet (1)

* Internet
— DARPA Project (1968)
— |P Network (Link between TCP/IP LAN and other LAN)
— HANA/SDN (1988, First service in Korea)
— Security problems

 |nternet service

— Remote Login
— Email service
— FTP (File Transfer Protocol) = HTTP for Web



Internet (2)

« WWW (World Wide Web)
— Hyper Text Mark-up Language & HTTP Protocol

— Browser for Integrated Internet Service

* Microsoft Internet Explorer

» Netscape Navigator, Mozilla, .. etc



Multimedia Data

« Multiplexing different types of data
— Text + Voice + Image + ...
— Digital Data

— Analog Data: Voice, Image, ...

« How to Digitize the Analog Data
— Sampling

» Time-wise sampling: Voice

» Space-wise sampling: Image (Pixel)

— Quantization (or Encoding)



Digitalize Image

 Pixel
— A single point in the image
— Number of pixels result in “Resolution” of image

— For example, 1M pixels vs 10M pixels image

 Quantization
— Number of different colors
— 256 colors using 8-bit, 64K colors using 16-bit

* 1M pixels with 16-bit colors requires 16M-bit memory (or 2M bytes)



Digitalize Voice

« Digitalize the Voice by Time-wise sampling
— Sampling (usually 8,000 samples per 1 second for voice)
- # of samples per second = data (signal) frequency * 2
— Quantization (usually 8-bit for a sample)

» Digital transmission

1l
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Amount of Data Required

Data Services Total data
Text 1 Million characters 8 Mbps
Audio Phone (4 KHz) 64 Kbps
Stereo Radio (15KHz) 1.4 Mbps
VCR (non compressed) 100 Mbps
Video VCR (compressed) 5 Mbps
HDTV (non compressed) 400 Mbps
HDTV (compressed) 100 Mbps
Still Image 1024 X 1024, 8 bit/pixel (256 color) 8 Mbps
A cut gr sec) | 2048 X 2048, 8 bit/pixel (256 colon 32 Mbps
P 4096 X 4096, 24 bit/pixel (16 million color) | 400 Mbps

_I Hypertext = Audio + Video + Text + etc.




We'll talk about...

 (a bit of) History
- 2" Industrial Revolution
- 3™ Industrial Revolution
 Technical Basis for 3™ Industrial Revolution
- Networked Home & Society
- Technical Evolutions in IT
e (a bit of) Future
— Embedded Systems & loT

— 4th Industrial Revolution?
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Future of Computer?

‘ﬁ Future of Our Lifel!

Ubiquitous Computing, Cloud Computing

Wearable Computers

Smart Phone, App, Web, SNS(Social Network Service)
Big Data & Data Mining

Embedded Systems (Vehicle, Robots, Dron, .....)

loT (Internet of Things)

3D Printer

FIN Tech (Financial Technplogy)

IT Convergence
« for Products, Processes and Services

e

*

/ / / / / / /
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

K/

%
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=X F2 XS

What's the Difference between the Two?

CREST (Center for Realtime Embedded System Technology) http://realtime.ssu.ac.kr
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What is Embedded Systems?

*»» Computers Inside a Product (or a System)

¢ Any device that includes a programmable computer but is not

itself a general-purpose computer.

¢ “Combination of HW and SW to perform a specific functions
within a target system”

— H/W : CPU/Controller, Memory, Sensors/Actuators

— S/W : OS, Device Driver, App. program, Networks
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Example of Embedded System (1/1)

% Vending Machine
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPbsjLzDo8gCFcSrpgodOocCbQ&url=http://bestnationalvending.com/blog/?tag=food-vending-machines&psig=AFQjCNFkISCp0I0CkTVBXQsisH3COFwh2g&ust=1443866344118884

Example of Embedded System (1/2)

“ Flows in Embedded System

Sensors Analysis & Decision Actuators
_ Conformation of money Turn on
__’w 1 & decision of the __’Ms// Fa
available goods :
v
Conform a stock L Drop the dood . —
—— Choose the goods — 71 of goods \p—g/
Calculate the change R —

A stock of

goods-DB
w,

—

Request for

=AM X
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Example of 10T (Internet of Things)

o =7t g 2

lm)) w
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Components of Embedded System

* Embedded Hardware
- CPU, Memory, I/O, Sensor/Actuator, Networks

= Embedded Software
- OS, System SW, Application SW

C Hw ) C sw )

CPU
OS - Kernel
Memory I
/O | System SW
(Sensor Actuator)
App. Software
Networking

Embedded System
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What 1s a Real-time system?

» Real-time systems

— correctness of system operation depends on
temporal characteristics as well as logical
and functional characteristics

* Timing constraints
— deadline, period, execution time, etc.

» Real-time applications

— those that must satisfy timing constraints,
typically, hard real-time



System Requirement

* Functional Requirements

» Performance Requirements

— Temporal
— Reliability

e Cost and Time

2018-02-21 35



Three Aspects in Embedded
(Real-time) System

\ AT ¢

e Realtime-ness

e Robust-ness

e \/arious-nes

w
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Role of Integrated Diagnostics

Suggest test procedures and methods for
system components as well as for the
Integrated system

Suggest fault tolerance schemes
appropriate for the system

Develop off-line monitoring system
Develop on-line monitoring system

Extract the requirement of the diagnosis
software from the system’s requirements



Integrated Diagnostic Software

" On-line
Pre-missio M
Checking

‘74

O D

Software

Post-mission
Inspection



A Promising Approach

Logic
Requirement (L)
Reliability Temporal

Requirement (R) Requirement (T)

Blue Print
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We talked about...

« 2" |ndustrial Revolution

- Based on Oil and Electricity

- Construction and Transportation (Train, Car, Airplane)
« 3" Industrial Revolution

- Based on IT (Computer & Network) Technology

- Automation and Information Highway
« 4t |ndustrial Revolution?

— Based on What? Software, Al ??

— Beyond Automation



Epilogue(1)

*» From “computer-aided” to “computer-controlled” society
— Dependability is the key factor

** Problems
®» Too much Data
=» Security
» Safety
» Morals: High Intelligent and Dangerous Cyborg will be Present!

** Nevertheless, Cheers!
- New Jobs & New Opportunity!!!
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Epilogue(2)

» AT ES 0 A O| ety

+ B 100018 vs ¢ 501 (1 8= 012Y)
- H|ZA OejL; mo|ge+= §l&: 159100 => Sw Venture
« 22 E0F: Game/Entertainment, Embedded, £ ¢, O| = Al...
» &Y = Venture ?
« High Risk, High Return ?
- HEZE S E3|A}

T

» HYol Wy
» AHHTY| Y. MI=E 500 M= 0{0f & — FH|Q} = &
» Real Venture: 832& 1% 8L
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