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How is Computer Science Unique?

Pace
of Progress
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Telecom, Manufacturing, Banking, ...

|P-Based Intellectual Property

Enables ~ SaT = 10% World GDP

Infrastructure of the economy

Consumer-centred services

Web 2.0 Societies
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Physics, Biology, ... even Math
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The Spectrum of Sciences
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Astronomy: parsec = 10" m

Geosciences: | km = 107 m
Biology: | micron = 10% m
Chemistry: | nanometer = 10¥m

Physics: | fermi = 10%&m




The Scientific Method

Observation Examine a phenomenon

Propose an explanation

$ Test your hypothesis




The Evolution of Knowledge

Having established one hypothesis, find another
that explains it at a deeper level.

Having established several hypotheses, find one
that incorporates all of them.

Hypotheses = Theories s Laws of Nature
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SEMICONDUCTORS
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TRANSISTOR SWITCHES

SEMICONDUCTORS
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Inverter

and | or | not | xor | nand | nor GATES

TRANSISTOR SWITCHES

SEMICONDUCTORS
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Modern GPU Architecture: 240 Cores X
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ARCHITECTURE
DATAPATH | CONTROL

Combinational | Sequential

and | or | not | xor | nand | nor GATES

TRANSISTOR SWITCHES

SEMICONDUCTORS
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WHAT without HOW

Vision | Robo | Al | HCI | CE | DB | Sim | Bio | DC | QC

—hms Design | Information Theory

la $a0, yes
addi  $s0, $0, 550 DOP objects | SOA services
add $t0, $0, $0
add $t1, $0, $0

bl @ w  $t2, list($tl)
beq $t2, $s0, ok
addi $t1, $t1, 4
slti~ $t2, $t1. 40

0x3c011001
0x34240028
0x20100226
0x00004020
0x00004820
0x3c011001 [
0x00290821 1l
NvrD:- OOOO

High Level Programs

Low Level Code

bne $t2, $| boolean found = list.contains(target); 0006 /0%
Ia $ao, no 7 I VAIAFAIN | CUNITRUL 0x21290004

ok: addi $v0, § Select* from list where key = target; 0028
syscall m u I UX1o40fffa
_ry $ra boolean found = service.invoke(target); 11001
J —= i CHEDS UXxo4240031
rouna = (target —— I1istjly), 0x20020004

RS
0x0000000c

0x03e00008




The Computing Universe

WHAT without HOW
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Algorithms Design | Information Theory

OOP objects | SOA services

High Level Programs
Low Level Code
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l Algorithms Design | Information Theory l

OOP objects | SOA services
High Level Programs

Low Level Code
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Leneral Areas

|. Hardware and Systems

2. Software and Applications
3. Theory

4. Computing Methodologies

Al and Machine Learning, Graphics, Vision,
Robotics, HCI, Information Networks, ...
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|. Virtualization! the Cloud

2. RFID, Nanotechnology, ...

3. Sensor Networks

4. Reconfigurable Computing
9. DNA Computing
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Analysts
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o [P | XML Technologies
C{ | Assembly of Components
S | Automatic Code Generation

De

velopers

[bjects and Services
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|. What is Computable?

2. How Quickly can we Compute?

3. Algorithms, Serial and Parallel
4. Cryptography
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Vision and Robotics

Human and Machine Vision

Visual Processes

Motor and Cognitive Processes
Visually-Guided Robotics

Related Clinical Diagnosis and Treatment
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What is the shortest path from S to F?




|s this Optimal?

N

2+ 28+ 80 +10=123
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The Optimal Path:

%& "(#

0+B6+2+11+7+1=37




128 123 123 131 124 68 68 70
122 124 138 139 89 72 68 70
121 126 135136 75 69 69 69
125127130131 80 79 75 70
125126 255132 75 78 75 75
126 125130 80 75 72 75 74
125126 127 80 79 77 76 75
126 127 127 79 78 78 77 76
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Vision - Stereopsis
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Depth Map
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Vision - Motion Analysis
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Vision - Motion Analysis
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Controlling a Robotic Arm
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One Button!




"#$%8& @/6R=(.68(B!'CDIEFG







Roumani-CSE 52







J v !?! http=//cd tyahoz.comdcorfig/cva _rzgister” intl= Ls&ncw=18 don ~

% Yarool Rezistraticn

Verlty Your Reglstration

I ter tee ~ode shawn

p/é\’izb

Terme of Sarvica
. §

Plezes reviaw ths folowrgemead r 3g-seman: bslaw Prirtable Verelon =

1. ACCELI'TANCE OF TERNS

Yahco! Inc, ("Yahoo!": wWClC
PXOYVidCO 1TD OCIrvicc To you o
zollowing Icrmd o= Scrvaicc ("1

By diocnyg Ay =" yuu ag =e g d Cooszn, W (a)

CY, Cng (B} recerve regurcdrotc

Agze

Verification technology developed in collaboration with Carnegie Mellon University

U I'ffm-il Protected PA-de OH

1.90.:$.4.8(18,.$=3&;=("2(K"J #=&$(1%*& %&8(1=.;2"$-(: *<&$T*=>




Focus in Software

conventional photograph, conventional photograph, light field, main lens at f / 4,
mainlensat f/ 4 main lens at f/ 22 after all-focus algorithm
[Agarwala 2004]

1.90.:$.4.8(18,.$=3&;=("2(K"J #=&$(1%*& %&8(1=.;2"$-(: *<&$T*=>




Exploring CSE

How is LS unique?
. What is dcience?
. |s computer science a dcience?
. Building the Ca Universe
. Areas of Study
. Loncluding Remarks

. Questions




The Computing Universe
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