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Information systems are everywhere

L Let us find computers around us.




NOT for these students.

Syllahus (1/3) * Expert level.

 [nlyinterested in the use.

Summary: Provide an overview of information systems including hardware and
software fundamentals, coding, effective and secure use of the Internet and other
communication tools, Artificial Intelligence (Al), as well as the ethical use of
computers in business and society through hands-on activities and assignments.

Goal: Learn basic concepts and knowledge to understand digital computers and
communications including hardware, software, Internet, World-Wide Web (WWW), Al software
license, information security and others, as well as coding and web page creation.




Syllabus (2/3)

Style: Hybrid of normal teaching and flip classroom (i.e., in class: mini tests, reviews,
summary videos, and classwork; at home: textbook reading and online [earning).

Evaluation Criteria: Each lecture has 7pt (2 for attendance and a for mini test). The total
is thus 7pt x la lectures = |0apt with a max of 100pt. Bonus points are given to challenging
tasks. beneral note: Attendance is evaluated by if the student followed the instructions, while
assignment (mini test) is evaluated by the correctness or completeness of the answer.



Syllabus (3/3)

Textbook: B.W. Kernighan, Understanding the digital world, Princeton
University, 2021 (15t edition is also fine. Both paper and e-book are 0K).

Schedule: | What is in a Computer, 2 Bit, Bytes and Representation of Information, 3 Inside the
CPU, 4 Programming, o Algorithms, Programming and Programming Llanguages, B
Programming with Python and Scratch, 7 Uperating oystem and Software Systems, 8
Javascript and HIML, 8 Communication and Networks, 10 The Internet, Il Data and Information,

|2 Privacy and Security, I3 The World-Wide Web (WWW), HTML, and Wiki, 14 Artificial Intelligence

(Al) and the Future of Computing, 13 The Future of Information System and Overall Review



E-Class will be used as the major support platform.

|an:lr'mE|til]n You can find it from the Home Page of Doshisha

Univ -> (Visitors menu) Current Students -> e-class.

After-lecture support: See Contact (questions and discussions are welcome).

General note: You are not expected to understand everything. If you find a topic or the
textbook is difficult, please ask or skip it. |t too simple, please go forward, challenge

the bonus task, share with or teach other students - but please keep your voice low.

On the use of ChatGPT: By default, NO (for education purpose). Will have some practice with it.



A general introduction on computers

(L8 History of computer (12') https://www.youtube.com/watch?v=0anskiZ_Gal

C:ﬂ Electronic Computing (If') https://www.youtube.com/watch?v=LNOuckKNXOhc



https://www.youtube.com/watch?v=O5nskjZ_GoI
https://www.youtube.com/watch?v=LN0ucKNX0hc

What is in a computer

‘i.lﬂ Inside modern computer (10°) https://www.youtube.com/watch?v=ExxFxD408 /[



https://www.youtube.com/watch?v=ExxFxD4OSZ0

Mini test and homewaork

k)

MINI TEST HOMEWORK: READ CHAPTERS |
AND 2 OF THE TEXTBOODK
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Today's schedule

e Review of lecture 1 (13°)
e [n the Mini test (3)

« Why you need to understand the
digital world (3°)

« Review of Chapters | & 2 of the
textbook (15°)

e Mini test #2 and homework (a0’)




NOT for these students.

Review: Syllabus (1/3) Bt

 [nlyinterested in the use.

Summary: Provide an overview of information systems including hardware and
software fundamentals, coding, effective and secure use of the Internet and other
communication tools, Artificial Intelligence (Al), as well as the ethical use of
computers in business and society through hands-on activities and assignments.

Goal: Learn basic concepts and knowledge to understand digital computers and
communications including hardware, software, Internet, World-Wide Web (WWW), Al software
license, information security and others, as well as coding and web page creation.




Review: dyllabus (2/3)

Style: Hybrid of normal teaching and flip classroom (i.e., in class: mini tests, reviews,
summary videos, and classwork; at home: textbook reading and online [earning).

Evaluation Criteria: Each lecture has 7pt (2 for attendance and a for mini test). The total
is thus 7pt x la lectures = |0apt with a max of 100pt. Bonus points are given to challenging
tasks. beneral note: Attendance is evaluated by if the student followed the instructions, while
assignment (mini test) is evaluated by the correctness or completeness of the answer.



Review: dyllabus (3/3)

Textbook: B.W. Kernighan, Understanding the digital world, Princeton
University, 2021 (15t edition is also fine. Both paper and e-book are 0K).

Schedule: | What is in a Computer, 2 Bit, Bytes and Representation of Information, 3 Inside the
CPU, 4 Programming, o Algorithms, Programming and Programming Llanguages, B
Programming with Python and Scratch, 7 Uperating oystem and Software Systems, 8
Javascript and HIML, 8 Communication and Networks, 10 The Internet, Il Data and Information,

|2 Privacy and Security, I3 The World-Wide Web (WWW), HTML, and Wiki, 14 Artificial Intelligence

(Al) and the Future of Computing, 13 The Future of Information System and Overall Review



Review: Information

After-lecture support: See Contact (questions and discussions are welcome).

General note: You are not expected to understand everything. If you find a topic or the
textbook is difficult, please ask or skip it. |t too simple, please go forward, challenge

the bonus task, share with or teach other students - but please keep your voice low.

On the use of ChatGPT and other generative Al: By default, NO (for learning purpose). We
will have some practice with it tho.



On Mini tests

 For Mini test #1, you can submit a hard copy or by email (PDF preferred).

 For #2 and the following, randomly assigned numbers are used for
anonymous grading. Your number has been sent by email yesterday.

« Better late than never (with a penalty of -2 points).



Why you need to understand the digital world

Society 1.0
2] &2 Hunting &
New society l T P £ gathering
" H " ® . A, N \
Society 5.0 ol N2, -
L&
hel / oo
° ":' - Ib ' e Te
."“'-noxm“""',’ ’l o
11000000101019%" £ - -
Qerarerenss®” 3 Society 2.0

/ Agricultural

AA A ALALA

D ' ' ' Society 3.0
\—/ Industrial

Society 4.0
Information

https://www8.can.go.jp/cstp/english/societya_0/indexhtml

The world is becoming digital (Society a.0).

As a “digital native,” you are expected to
understand the digital world :-).

You are with the humanity discipline
(culture, economics, law, ete). This human-
centered approach is heavily biased, and a
non-human-centered approach is needed.



Review of Chapters

| & 2 of the textbook

Part |: Hardware

Chapter I: What's in a computer

Chapter 2: Bit, Byte, and
Representation of information




. CPU, RAM, Disk (HDD/SSD), bus,
Whﬂt sind [:l]lTllJl.ltEl" Motherborad, LSB, etc

. mouse,
processor display/ bt
= g ceyboard,
(CPU) screen .
touchpad
bus EJ
Innnnil
rimary secondary ; 4 , E
: : : other devices. such as CD/DVD.
memory storage TITE

- S ‘amera, speakers, microphone, ...
(RAM) (hard disk. SSD) camera, speakers, microphone

Figure 1.1: Architectural diagram of a simple idealized computer. ?!E y




Bit, Byte, and Representation of information
@

 Analog and digital

e Bit: the smallest unit of information
 Byte: a fixed group (usually 8) of bits

11
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gAégiFSzBl;gBGEBED‘?CI 3%« Base of numbers (binary, decimal, hexadecimal)

' *

0509488 685 SSon B
31“20423A2%5F RS . How to convert numbers of different bases

(T

« Why it is said that "There are only 10 kinds of people
in the world—those who understand binary number
and those who don't."? ‘




Write the correct assigned number on the paper!

Mini test and homewaork

k)

MINI TEST (43°) HOMEWORK: READ CHAPTER 3 OF
THE TEXTBOOK

The test is open - the use of book, Internet, YouTube, etc, is OK - but please fill it by
yourself. Don't worry if you cannot complete all now - You will learn them in this course.
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Today's schedule

{ A reference (June 10, 2025): }

https://www.media.mit.edu/publi
cations/your-brain-on-chatgpt/

¥
e Review of Mini test #2 (3')

« Mini test #3 (23')
« LCPU: Review of Chapter 3 (10°)
 [Coding with the Toy Machine (20')



https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/

CPU (Central Processing Unit)

CPU performs:

Arithmetic: +, -, x, /, etc.. (like a calculator
with more but still very limited functions)

Fetch/store/operate data from/to/in the
memaory (RAM)

Coordinate input, output and others
Compare numbers and decide the next to do

Note: Instructions and data are in the RAM.



Toy Machine &

instructions

Toy
computer

get -get a number from keyboard into accumulator

print print contents of accumulator

load Val  |load accumulator with Val (Val unchanged)

store M store contents of accumulator into memory location called M
add Val add Val to contents of accumulator (Val unchanged)

sub Val subtract Val from contents of accumulator (Val unchanged)
goto L g0 to instruction labeled L

ifpos L g0 to instruction labeled L if accumulator is >= zero

ifzero L. |go to instruction labeled L if accumulator is zero

stop stop running

Num before program runs, set this memory location (called M) to Num




Ex. I: First program

Go to
http://www.cs.princeton.edu/courses/

archive/falll8/cosi03/toysim.html

Input the program into the left box.
Notice a space is required before the
first letter (read the instructions).

Click “Run” and input some number
(e.g.. 367) when asked, then check the
output in the right box.

In case of error, revise your program,
spell, space, input, etc. (called debug).

COS 109 Toy Machine Simulator - Mozilla Firefox
¥ COS 109 Toy Machine Sir X | +

C ® © & https://www.cs.pric B | = & %

SatOct 13 17:19:48 EDT 2018

COS 109 Toy Machine Simulator

(You must have Javascript enabled.) Type your program in the left window. Labels must
start in the first column and operators like GET or ADD must start anywhere but the
first column, i.e., there must be one or more spaces before them. The simulator does
not distinguish upper case from lower case, and is not robust, so be sure to spell
instructions correctly and format code carefully.

Push RUN to run your program. A dialog box will appear when a GET is executed, and
output from PRINT will appear in the right window. The simulator will stop if you Cancel a
GET or don't enter anything.

GET
PRINT
STOP

1
2
3
4
5
6
7
8
9

Accumulator: |

Run Clear output

Syntax reminder

get get a number from keyboard into accumulator

print print contents of accumula;or :
=]



http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

COS 109 Toy Machine Simulator - Mozilla Firefox
¥ COS 109 Toy Machine Sir X | 4+

C ® © & https://www.cs.pric B | = & %

|
x u x a I " E SatOct 13 17:19:48 EDT 2018
| |

COS 109 Toy Machine Simulator

(You must have Javascript enabled.) Type your program in the left window. Labels must
start in the first column and operators like GET or ADD must start anywhere but the
first column, i.e., there must be one or more spaces before them. The simulator does
not distinguish upper case from lower case, and is not robust, so be sure to spell
instructions correctly and format code carefully.

I. _GET -> read some number B BUN B L O AT TR I R S CET e
GET or don't enter anything.

2. _PRINT -> print it to the output 2 GeT

3. _STOP -> end the program

PRINT
STOP

1
2
3
4
5
6
7
8
9

' The number is store in the accumulator.

2|t prints contents of the accumulator. ¢ Accumulator:|

Run Clear output

Notice: “_" shows an invisible space. R

get get a number from keyboard into accumulator

print print contents of accumula;or :
=]




Ex. 2: Run the next program and find what it does.

. _BET
2. STOREM
3. _ADDM
4. _PRINT
5. STOP
B. M

Note: STORE M copies the value in the accumulator into a space named M, whereas ADD M
adds the two values in M and in the accumulator and puts the result into the accumulator.



Ex. 3: Run the next program and find what it does.

BET
_STORE A
_BET
_ADD A
_PRINT
_STOP

A

Note: GET reads a number into the accumulator (and overwrite the old content).



Coding task (1 point)

Write a program for the Toy Machine that reads a number A from the user and
calculates 3 x A (that is, A + A + A), then prints it out.

Optional task (1 bonus point)

Write a program that reads an arbitrary number A from the user, calculates and
prints 100 x A (100 times of A). A smart program is expected :-). You can try it
after the lecture and submit it to me by email before Oct 19th.



Homewaork

Eal

WATCH TWO VIDEDS RE-READ GHAPTER 3

YouTube -> Crash course -> Computer Science (You are not expected to understand everything)
#8 https://www.youtube.com/watch?v=zItgXvgbrdk & #3 https://www.youtube.com/watch?v=rtAICaJIL40



https://www.youtube.com/watch?v=zltgXvg6r3k
https://www.youtube.com/watch?v=rtAlC5J1U40
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Today's schedule

 Review of Mini test #3 (2')
* Mini test #4 (13')

 Advanced coding with the Toy
Machine (70°)
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Toy Machine &
instructions

The programming language we
are |earning is called the
assembly, which is almost the
same as the machine language.

Toy
computer

i

get -jget a number from keyboard into accumulator

print print contents of accumulator

load Val |load accumulator with Val (Val unchanged)

store M [store contents of accumulator into memory location called M
add Val add Val to contents of accumulator (Val unchanged)

sub Val subtract Val from contents of accumulator (Val unchanged)
goto L g0 to instruction labeled L

ifpos L g0 to instruction labeled L if accumulator is >= zero

ifzero L |go to instruction labeled L if accumulator is zero

stop stop running

Num before program runs, set this memory location (called M) to Num




Straightforward answer
to the last bonus task

Simply add A 99 times.

Toy Machine Simulator ->

http://www.cs.princeton.edu/course

s/archive/falll8/cos|09/toysim.html

_ADD A
_PRINT

BET
_STORE A
_ADD A

93 “ADD A"

STOP


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

A smart answer to
the last bonus task

It uses the fact 100 = 10 x 10 to reduce
the #additions from 39 to 18, which is 9.5

times faster than the straightforward one.

Toy Machine Simulator ->

BET

2. _STORE A
3. _ADD A

4. _ADD A

3
;
7
;
:

_ADD A

. _ADDA
. _ADDA
. _ADD A
. _ADD A
0. _ADD A
.
2. _STORE A

_ADD A

_ADD A

2. ADDA
3. _ADD A
4 _ADD A
5,
;
7
:
:

_ADD A

. _ADD A
. _ADDA
. _ADD A
. _ADD A

20. _PRINT

21.

STOP

22. A


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

A smarter answer to
the last bonus task

ltusesthefact I00 =2 x 2 x a x o

to reduce #additions to 10, which is 9.3
times faster than the straightforward one.

Toy Machine Simulator ->

BET

2. STORE A
3. _ADD A

4. _STORE A
=
;
7
:
:

_ADD A

. _STORE A
. _ADD A
. _ADD A
. _ADD A

0. _ADD A

_STORE A
_ADD A
_ADD A
_ADD A
_ADD A
_PRINT
STOP

A


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

. _GET . _ADDC
A th t 2. _STORE A 2. STOREB
NOLNEr aRSWEr 10 J. _ADDA 3. ADDB
the last bonus task 4 STOREB 5 ADDR
a. _ADDB a. ADDA
It uses the fact 100 = 3 x 32 + 4 to 6. _STORE A B _PRINT
reduce #additions to 8, which is 12.4 times 7 ADD A 7. _STOP
faster than the straightforward one. )
8. _STORE B 8. A
Toy Machine Simulator -> 9 ADDB 9. B
http://www.cs.princeton.edu/course  bpdEs E..
s/archive/falll8/cos|03/toysim.html 1'?- ; 0. _STOREC 20. &
Other answers: This kind of approach is smart but tricky and limited.
100 =3 x 3 x 4 (#additions = 1) The universal way is to use the “loop” structure.

100 = B4 + 32 + 4 (#additions = 8)


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

Loop: repeat a task

A loop consists of a label and a jump.

IFZERD E: Jump to label E if the accumulator is 0.

GOTO L: Jump to label L (unconditionally).

SUB A: Subtract A from the accumulator

. L GET

2. SUB A
3. _IFZERDE
4 _BOTOL
5. E_STOP
B. A 2023

This one serves as a simple
password checking program.



. L_GET

A th I I 2. _|FZEROE
NoOtNer 100p exampie 3. LOAD A
LOAD A: Load the content of A into the accumulator. 4. _ADDI
ADD 1: Add 1 to the accumulator. a. _PRINT
6. _STOREA
7. _GOTOL
For better understanding, use the d. E_STOP
single-step version of the toy machine. 9 AQ

http://www.cs.princeton.edu/courses/ar
chive/falll8/cosi09/toystep.html

Input 0 to end it.



http://www.cs.princeton.edu/courses/archive/fall18/cos109/toystep.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toystep.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toystep.html

Solve the last bonus
task with loop

This is the universal way to handle a
loop with any number of repetition (e.qg.,
47, 7139, or a number input by the user).

Notice that it is not fast - the number of
additions is the same as the naive one.

. _GET
2. _STORE A
3. L_LOAD N
4 _IFIERDE
5. SUB1

B. _STOREN
7. LOADS
8. _ADD A

9, STORES
0. _BOTOL

E_LOAD S
_PRINT
_STOP

A

g

. N_I0D



Ex. I: Calculate a sum

This program calculates 1 + 2 + ... + {00.
Consider how it can do that, then modify it to
calculate 1 + 2 + ... + 1000 please.

Toy Machine Simulator -> .. ]
http://www.cs.princeton.edu/course ""-'TJ‘]‘Z?

s/archive/falll8/cosl03/toysim.html 1'?-.' : .

. L_LOAD N
2. IFIERDE
3. _ADDS

4 _STORE S
5. _LOAD N
B. SUBI

7. _STORE N
8. EOTOL
9, E_LOAD S
0. _PRINT

|
|

|

. STOP
2. N 100
3. 50


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

Ex. 2: Print a triangle

This program prints a triangle with a given
height. Why? Confirm it with the toy machine.

Toy Machine Simulator -> .. ]
http://www.cs.princeton.edu/course ""-'TJ‘]‘Z?

s/archive/falll8/cosl03/toysim.html 1'?-.' : .

2
3
4
2.
b
I
8
d

BET
_STORE N
. L_LOAD N
IFZERD E
_LDAD A
_PRINT
_ADD A
_ADD A
_ADD A

0. _ADD A

2
3
4
a.
b
1
g
d

STORE A

_ADD A
_ADD 8
_STORE A
_LDAD N
SUBT
_STORE N
_BOTO L

. E_STOP

20. A 8

21.


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

Summary

Three basic structures of a program
« Sequence (run code one by one)
 Conditional jump (a.k.a. selection)

* Loop

Any program can be decomposed to a
combination of these three basic structures. -



Coding tasks (3 points)

.  Write a program to calculate | + 2 + ... + N for a number N input by the user (I point).

2. Write a program that prints |, 2, ..., 99 in that order with loop (2 points).

s ) 86885688
86885688
86885888
88835688
86885688
86885688
86885688
88885683

Optional task (Z bonus points)

Write a program that prints an N x N square of "8" for a number N

O D OO ] O O e GO D —

\ ) [stopped]

input by the user. Submit your answer to me by email before Oct 19.



Homewaork

Eal

WATCH THREE VIDEDS READ CHAPTERS 4 & o

[YuuTuhE -> Grash course -> Computer Science -> #l1, #12, and #13 }

(You are not expected to understand everything)
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Today's schedule

Answers to the coding tasks (13)
Mini test #a (10°)
Algorithms & Programming (20°)

* Programming languages (4a’)



Last coding task |

This program calculates | + 2 + ... + N for a
number N given by the user.

http://www.cs.princeton.edu/course &g ‘I-E: y
m

s/archive/falll8/cos|09/toysim.html 7

Toy Machine Simulator ->

. _EET
2. STOREN
3. L_LOAD N
4 IFIERDE
5. ADDS

B. _STORES
7. _LDAD N
8. SUBI

9, STOREN
0. _BOTOL

. E_LOADS
2. PRINT
3. _STOP
4 N

5. S0


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

Last coding task 2

Write a program that prints 1, 2, ..., 93 in that
order with loop: a smart answer by students.

Toy Machine Simulator -> .. ]
http://www.cs.princeton.edu/course ""-"‘u‘fff'

s/archive/falll8/cosl03/toysim.html 1'?-.: : .

L load a
_add 1
_Store a

_print

_sub 89
_ifzero b

_goto L


http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html
http://www.cs.princeton.edu/courses/archive/fall18/cos109/toysim.html

Algorithm is the abstract procedure to solve a task

The efficiency of a program depends on the algorithm.

BET
_STORE A

_ ADDA
09

mmm
=d

times | _ADD A
_PRINT
_ST0P
A

O

> 100

Jeration

/L.

2
3
4.
a
b
1

Q.

_BET
_STORE A
L_LDAD N
_IFZERD E
_SUB 1
_STORE N
_LDAD §
_ADD A

4. STORE S\

0. _EOTOL
. E_LDADS
2. _PRINT
3. _STOP
4, A

5. S0

(6. N_10O /////

Only 17 operations
_BET i0. _ADDA
STOREA 1. _STOREA
_ADD A 12. _ADDA
STOREA 13. _ADDA
_ADD A 4. _ADDA
STOREA 1a. _ADDA
_ADD A I6. _PRINT
_ADD A 17. _STOP
_ADD A 8. A



Hard problems and
complexity

« Complexity is how difficult an algorithm is. It is
evaluated by the #steps and #memary used.

e https://www.youtube.com/watch?v=04qTV4r0zRs

(See HOW HARD a hard problem can be. It is in
Japanese with English subtitles. About 8 minutes)


https://www.youtube.com/watch?v=Q4gTV4r0zRs
https://www.youtube.com/watch?v=Q4gTV4r0zRs

- ".il"r‘o,\ L
%ratlo r \ObJeCt
.tr‘l‘op\ S MIRROR X
Wirron e x . =
Wirro e \, o ¢

" i False
=Use , _
ror mod r RRO -
s —Mod.use y _ Tru:
- l"_t-)d.USQ‘Z - Fal
OPeration — =y e
rror IRROR 7%,

-Mmod.use x = pay1o
Wirror mod —* = False
ol —ou-USe_ y = False

Fror_mod.use z - Trye

Melection at the end -ad
S ob.select= 1
b‘ ser_ob.select=1
ﬁ. Mntext.scene.objects.actiw
M "Selected”™ + str(modifier
pirror ob.select = 0

bpy . context.selected_ot
ata.objects|[one. name].se

wnloace select exactiy

A collection of instructions to implement an algorithm.

P|"|]g|“ﬂ|'|'| * There exist many dialects, called programming languages.

* The one we learned is assembly. There are > 200 languages.



Three fundamental
structures of ALL
programs (algorithms).

|. Sequential
2. Conditional
J. Iterative (-> loop)

DEAR VARIOUS PARENTS, GRANDPARENTS, CO-WORKERS,
AND OTHER ‘NOT COMPUTER PEORLE.

WE DON'T MAGICALLY KNOW HOW TO Do EVERYTHING IN EVERY
PROGRAM. WHEN WE HELP YOU, WE'RE USUALLY JUST DOING THIS:

FIND A
MENU ITEM OR
BUTTON WHICH LOOKS & THEM ALL.
RE\ATED TO WHAT -
YoU WANT TO

GOOGLE THE NAME
OF THE PROGRAM
PLUS A FEW WORDS
RELATED T WHAT You
WANT TO DO, FoLLowW
ANY INSTRUCTIONS.

PLEASE PRINT THIS FLOWCHART OUT AND TAPE IT NEAR YOUR SCREEN.
CONGRATULATIONS; YOU'RE NOW THE LOCAL COMPUTER EXPERT!




Python: a high-level programming language

. A Python program to Program | Note: use 4 spaces “ " for the indent.

calculate | + 2 + ... + :
N for a number N
input by the user.

n = int(input()) Program 2
s= . foriin range(100):

for iin range(l, n+): 2. ___ print(i)

= W N

2. A Python program to
print 1, 2, ..., 33 in 8T8+

that order with loop. 5 print(s)/{'- Put the code into the code window (skip # Iines)J

2.  PBut the input in the “Input” window.

https://paiza.io/en/projects/new?language=python3 ~ | 3.  Click the "Run (Ctrl+Enter)" button to execute.



https://paiza.io/en/projects/new?language=python3

Scratch (yet another programming language)

|. bGo to https://scratch.mit.edu
2. "Start Creating” -> “Tutorials” [m]
3. Open the next sample (click flag -> start, click cat -> stop)

https://scratch.mit.edu/projects/7a0318208/ O

Click “See inside” to investigate the code. Modify the program so that the cat runs
faster, or slower, or says something different, or does something different, etc.
Notice how the three fundamental structures are implemented in Scratch.

=171



https://scratch.mit.edu/
https://scratch.mit.edu/projects/750318208/

Homewaork

H

WATCH VIDEDS READ THE TEXTBOOK
[Watch the movies mentioned so far if you have nut} IF YOU HAVE NOT

(You are not expected to understand everything)
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Today's schedule

Review of Mini test #2 (a')
Programming & Python (13)
Scratch advanced (B0')

Information & homewaork (10°)



Programming
it Python
(flavor only)

https://www.youtube.com/watch?v=hb7
[133ysCw! (Coding is not difficult, 7')

https://www.youtube.com/watch?v=12w
URDgiXdM (Learn Python in 8 minutes, 7')

This lecture is just an introduction. If you
are interested, there are many free
online courses available.


https://www.youtube.com/watch?v=hb7Q33ysCwI
https://www.youtube.com/watch?v=hb7Q33ysCwI
https://www.youtube.com/watch?v=I2wURDqiXdM
https://www.youtube.com/watch?v=I2wURDqiXdM

Game developing with Scratch

. Create an account on Scratch (see https://www.youtube.com/watch?v=seddidcBi70).

Watch a tutorial https://www.youtube.com/watch?v=IjHvXaktlqw.

With your account, first create the same game as introduced in the above tutorial.
Then create your original game and try to make it as fun as possible (in your opinion).

Share the project by click the “Share” button.

| o &~ N

E-mail me the link of your game to liangzhao@acm.org before 3am, Nov. 7t TA and | will
grade it based on our impression (the final grade is the average of the reviewers).


https://www.youtube.com/watch?v=se8di8cBj70
https://www.youtube.com/watch?v=1jHvXakt1qw

Homewaork

= the Scratch game, share
it, and send me the link.

= Chapter b of the textbook




Information on the class survey

* Your feedback is important to help me know what you think about the course so that |
can improve it in the following classes. You may provide feedback with the mini tests.
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Today's schedule

« Review of the Scratch game (3')
 BIOS (a')
 [perating System & Software (60')

 |nformation and homework (3°)
« Mini test (13')



Some of my favorite submissions (TBA)



Toy

computer

s

label | instruction | ,-* description
get -fget a number from keyboard into accumulator
L |print print contents of accumulator
load Val  [load accumulator with Val (Val unchanged)
store M store contents of accumulator into memory location called M
add Val add Val to contents of accumulator (Val unchanged)
sub Val subtract Val from contents of accumulator (Val unchanged)
goto L g0 to instruction labeled L
ifpos L go to instruction labeled L if accumulator is >= zero
ifzero L |go to instruction labeled L if accumulator is zero
stop stop running
M Num before program runs, set this memory location (called M) to Num

E———

4 ¥
: ‘

BIOS

« Basic Input/Output System (BIOS):

firmware used to perform hardware
initialization during the booting
process (power-on startup), and to
provide runtime services for
operating systems and programs.

(https://en.wikipedia.org/wiki/BI0S)

n short, the firmware that connects
nardware and software.

nttps://www.youtube.com/watch?v=
DIRZttrvbdl (B', optional)



https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI
https://www.youtube.com/watch?v=D1R2ttrvbdI

(S (Dperating System)

With OS, we don't need to write millions of lines of code by ourselves in order to use a computer.

Devices (monitor,
keyboard, mice,
printer, etc)

CPU (task

management)

Disk (HDD, 530,

etc) and file RAM (memary)




Memory (RAM)

management

Loads programs and data into memaory.
Swaps them to disk when memaory is low.

Protects the programs from interfering.



CPU (task

management)

Single-task (DOS, etc)
Multi-task (Unix/Linux, Windows, Mac 05, etc)

Crash course -> Computer Science #18 (14')
https://www.youtube.com/watch?v=260PDBe-NB8



https://www.youtube.com/watch?v=26QPDBe-NB8
https://www.youtube.com/watch?v=26QPDBe-NB8
https://www.youtube.com/watch?v=26QPDBe-NB8

Disk and file

management

File System (FAT, FAT32, NTFS, ext4, APFS, etc)
 Directory (folder): special container file
* Executable files (Word, Photoshaop, etc)
* Documents (txt, doc, jpg, mpd, html, etc)
 System files (lib, sys, etc)

 Extension distinguishes types: doc/docx ->
Word document, jpg -> JPEG file (editable by
Photoshop etc), exe -> executable file, ...

Crash Course -> Computer Science #20 (12°)

https://www.youtube.com/watch?v=KN8YgqJnShPM



https://www.youtube.com/watch?v=KN8YgJnShPM

Comment of “path” and location of a file

[m): Absolution path: e.q., C:¥Users¥liang¥Desktop¥book.docx (Windows, starting with the drive)
= and /home/liang/Desktop/book.docx (UNIX/Linux/Mac, starting with the root */")

Relative path: path that is related to the working directory (W.D., directory where we are working

o1 with). E.g. it W.D.is C:¥Users¥liang, then Desktop¥book.docx means
C:¥Users¥liang¥Desktop¥book.docx.

LRI extends this notation with protocol and server name: e.q., (where protocol = https, server
name = ila.doshisha.ac.jp) https://ila.doshisha.ac.jp/en/index.html



Shell

User <-> 0N interface software

Crash course -> Computer Science 22 (11')

https://www.youtube.com/watch?v=4RPtJ3UyHS0



https://www.youtube.com/watch?v=4RPtJ9UyHS0

Homewaork

H

WATCH VIDEDS READ CHAPTERS 1-b
[Watch the movies mentioned so far if you have nut} (lF YOU HAVE N[IT)

(You are not expected to understand everything)




Appendix: Advanced topics

= % B

Device driver: program for a System call: function Memory management: Crash Other Dses: Linux,
special hardware. Ex: printer  provided by the OS to apps.  Course -> Computer Science #13  FreeBSD, Android, etc
drivers provide detailed control Ex: input, drawing on the https://www.youtube.com/watc
(two-sided printing, etc). display (DirectX, OpenGL), h?v=TOCraRV7twk

network function, etc.


https://www.youtube.com/watch?v=TQCr9RV7twk
https://www.youtube.com/watch?v=TQCr9RV7twk

Mini test (15)
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Schedule

Schedule: | What is in a Computer, 2 Bit, Bytes and Representation of Information,
3 Inside the CPU, 4 Programming, a Algorithms, Programming and Programming
Languages, b Programming with Python and Scratch, 7 Operating System and
Software systems, 8 Javascript and HTML, 3 Communication and Networks, 10
The Internet, 1l Data and Information, 12 Privacy and Security, 13 The World-
Wide Web (WWW), HTML, and Wiki, 14 Artificial Intelligence (Al) and the Future
of Computing, 13 The Future of Information System and Overall Review




Today's schedule

« HTML Introduction (35')
« Javascript (al’)

e |nformation and homework (3')




HTML Introduction

16 https://www.wdschools.com/videos/index.php (a')

@ https://www.wdschools.com/html/html intro.asp -> HOME,
Introduction, Editors, Basic (2a')

Try the online editor (2'):
https://www.w3schools.com/html/tryit.asp ?filename=tryhtml intro



https://www.w3schools.com/videos/index.php
https://www.w3schools.com/html/html_intro.asp
https://www.w3schools.com/html/tryit.asp?filename=tryhtml_intro

Javascript Introduction

|‘ https://www.youtube.com/watch?v=Ukg U3CnJWI (12')



https://www.youtube.com/watch?v=Ukg_U3CnJWI

Javascript exercise: hello

<html>
<body>
<script>
alert("Hello, world." ) ; © wiaw3schoolscom
</script> Hello, world.

</body>
</html>

[[] www.w3schools.com TIERS 70T EEVELFRLEL

)

|
[Anness https://www.w3schools.com/js/tryit.asp?filename=tryjs myfirst. Clear the existing nude} ‘

and input the above code in the left windows. Then run it by clicking the “Run >" button.



https://www.w3schools.com/js/tryit.asp?filename=tryjs_myfirst

ex|

(1)

@ © o 5N

<html> Hello, world!
<head>

<titlerJavascript Exl<¢/title>
</head>
<body>
{script>
document.write("Hello, world!");
</script>
</body>
</html>




exZ

4 = 8 ¢ o KRS

<html> Hello, Z.
<head><title>Javascript Ex2</title></head>

<body>
{script>»
var name = prompt(“"What is your name?");
var sentence = "Hello, " + name + ".";
document.write(sentence);
</script>
</body>
</html>




EXJ

4 =8 o o KN

<html> *
<head><title>Javascript Ex3</title></head> + %
<body>
<script> FEE
n = prompt("Enter a number please:"); * 3k %ok
for {1=%; 1{fn;_1z%+%} { _ .
for (j=1; j<=i; j=j+1) { document.write("*"); }
document.write("<br>"); FR Ak
¥ * 3 o 3k koK K
</script> % % % % kK K kK
</body>
</html> s 3 sk ok ok ok ok ok ok

FEEFEEEREFERE




Classwork (ex4)

Write a javascript program that reads an integer N from the user, calculates |
+ 72 + ... + N, and outputs the result (see the next screenshot for a hint).

@ www.w3schools.com

Input a number please:

[ 109




Information and homewaork

NONE
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Today's schedule

* Do week explanation (2')

* Review of the scratch game (3')
A suggestion on learning (')

* Intro to telecommunication (20°)
e Computer networks (13°)

 Mini test #9 and grading (33')

e |nformation and homewaork (3')



Do week: Javascript and HTML (3°)

|. [oto https://aw.gsais.kyoto-u.ac.jp/liang/lectures

Watch the instruction video with the slide file.

Try the first four exercises.

Finish the classwaork.

Complete the mini test #8 and submit at the next lecture.


https://aw.gsais.kyoto-u.ac.jp/liang/lectures
https://aw.gsais.kyoto-u.ac.jp/liang/lectures
https://aw.gsais.kyoto-u.ac.jp/liang/lectures

On the scratch game

(a')

Some of my favorite submissions

HEALTH |

read last

TR TR N I LRI T
AATLE M TTRE T |II lll:\ | il

o g b VW) e 4 Mo fld
N | g g i TRl m nl
second




A suggestion on learning (a')

 As the proverb “Give a man a fish, and you feed him for a day. Teach a man to fish,
and you feed him for a lifetime.” says, this course aims to help you learn how to 7ish.

s e

lQuantitative thinking Calculator Learn Math
ChatGPT, Gemini, Copy, or Search, Read, Listen, Think,
Information processing anything that provides Practice, etc., with more info

instant knowledge. processing activities by brain.



Introduction to
telecommunication

 Tin can telephone (8')

 Maorse code:
https://www.youtube.com/watch

?v=iy8BaMs Jul (4)

« [odes for text message (ASCI
etc), for emaoji (UTF-8 etc), for
video message (H264 etc)



https://www.youtube.com/watch?v=iy8BaMs_JuI
https://www.youtube.com/watch?v=iy8BaMs_JuI

More on Morse code

 Source: dailymail.co.uk

« [Cheating with Morse code is Okay
only in this course.

Writing answers on a tampon and

usind MORSE CODE} The most bizarre
(and ingenious) ways British students
have cheated on their exams revealed

« Onein ten students admit to having cheated on a test, finds a new survey

 Ploys include using UV pens to write 'invisible' answers on arm
« One student wrote notes on her fingers and concealed them with rings

By ANNABEL FENWICK ELLIOTT FOR MAILONLINE
PUBLISHED: 18:57 GMT, 24 June 2015 | UPDATED: 22:34 GMT, 24 June 2015

EXCLUSIVE: Morse Code is making a
comeback! Children as young as FIVE
are learning the once groundbreaking
form of communication - spurred on
by K-Pop bands who use it to leak hints
about upcoming songs to fans

= More and more young people around the world are opting to learn Morse Code
« Several K-Pop bands use it in their videos to provide hints about upcoming songs
e EXCLUSIVE: MailOnline speaks to people teaching Morse Code to others

By EIRIAN JANE PROSSER FOR MAILONLINE
PUBLISHED: 14:28 GMT, 26 January 2023 | UPDATED: 14:07 GMT, 30 January 2023



Computer networks

Youtube -> Crash course,
Computer networks (13°)

https://www.youtube.com/wat
ch?v=30hU3jd03al



https://www.youtube.com/watch?v=3QhU9jd03a0
https://www.youtube.com/watch?v=3QhU9jd03a0

Mini test (20°)

International Morse Code

1. The length of a dot is one unit.

2. A dash is three units.

3. The space between parts of the same letter is one unit.
4. The space between letters is three units.
5. The space between words is seven units.

A——TITOTMmMONO >
R Py
I
il ]
oo

Lommeoeo

<
I
I

N om o

O um mum =mm
Pe mm mmeo
Q m mmm ¢ mm

Remme
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o



Grading (1a°)

« Work in pair to translate the Morse code of your
peer. You can use the next machine translator.

o https://morsecode.world/international/translat
or.html



https://morsecode.world/international/translator.html
https://morsecode.world/international/translator.html
https://morsecode.world/international/translator.html

Information and homewaork

o h

You are welcome

to feedback your

interests/options
- | read them.

READ CHAPTER 8.
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Today's schedule

* Review

* How does the Internet work
« Safe message transmission
A three-way solution
 [Classwork and mini test #10

* |nformation and homework



About your performance so far

Today’s email: “"Hello Mr./Ms. NAME, this email is to inform that your grade
so far (except for #8) is VALUE in total. (Comments to Scratch game)”

Sorry for the confusing expression. Here “grade” should be “points” (obtained).

Evaluation Criteria: Each lecture has 7pt (2 for attendance and a for mini test). The total
is thus 7pt x [0 lectures = 10apt with a max of |00pt. Bonus points are given to challenging
tasks. General note: Attendance is evaluated by if the student followed the instructions, while
assignment (mini test) is evaluated by the correctness or completeness of the answer.




#1 “Better late than never.” - 10

times
Top 3
|]|"|]VE|"|JS used #2 “Kill two birds with one stone.”
. _ -3 ti
in mini test #9 e
last year

#3 “No pain, no gain.” — twice




#1 “Better late than never” - 5
times

#2 “Practice makes perfect” — 4

Tl]p 3 times

|J|"|]VEI"|]S used #3 “Honesty is the best policy” -
i - twice
in mini test #9
: #3 “Rome was not built in a day” -
tI'IIS year' twice

#3 “Action speaks louder than

words” — twice



How the Internet
works

 https://www.youtube.com/watch?v=3
fzohxmaeXd (4 min)

 https://www.youtube.com/watch?v=s
MHzfigUxz4 (10 min)

 https://www.youtube.com/watch?v=e
wrBall eBM (4 min)



https://www.youtube.com/watch?v=Sfzo4xm5eX8
https://www.youtube.com/watch?v=Sfzo4xm5eX8
https://www.youtube.com/watch?v=Sfzo4xm5eX8
https://www.youtube.com/watch?v=sMHzfigUxz4
https://www.youtube.com/watch?v=sMHzfigUxz4
https://www.youtube.com/watch?v=sMHzfigUxz4
https://www.youtube.com/watch?v=ewrBalT_eBM
https://www.youtube.com/watch?v=ewrBalT_eBM
https://www.youtube.com/watch?v=ewrBalT_eBM

Build safe message
transmission (20°)

Players: Alice, Bob, and Charlie

Rules

. A(resp.B) can send messages to B
(resp. A) only via C.

2. [ may drop the message randomly
with no notification to the sender.

Task

B wants to have a dinner with A on
Saturday. How can he make it?




A three-way solution:
not 100% secure but
acceptable

* YouTube, Crash course, the
Internet (12')

https://www.youtube.com/watch?v=A
EaKrq3SpW8



https://www.youtube.com/watch?v=AEaKrq3SpW8
https://www.youtube.com/watch?v=AEaKrq3SpW8

You need a Windows or Mac computer.

Open a terminal (Win: search “cmd”. Mac:

Finder -> Go -> Utilities -> Terminal)

Find MAC address and IP configuration by
typing “ipconfig” (Mac: “ifconfig”)

Find the round-trip time by typing “ping
aw.gsais.kyoto-uv.ac.jp” (Mac: “ping -c 4
aw.gsais.kyoto-uv.ac.jp”)

Find the IP address by typing “nslookup
www.google.com” (both OSes)

Find the whois information with service
https://www.whatismyip.com/ip-whois-
lookup/ (using an Internet browser)

Classwork and

mini test #10 (30°)

« When in trouble, you may ask

ChatGPT or other Al to teach you
how to find the answers.

« If you have difficulty in accessing

the Internet, you may do it at
home and submit it next time.


https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/

Information and homewaork

More on the use of commands (optional)

Windows

o https://www.youtube.com/watch?v=iPkoX0rxIxY %

o https://www.youtube.com/watch?v=JHWoBYTGYKM

e https://www.youtube.com/watch?v=rurs7cdlacc

e https://www.youtube.com/watch?v=WteF RkgFnl

READ CHAPTER 3

o https://www.youtube.com/watch?v=HOAkjBjS|fqg



https://www.youtube.com/watch?v=iPkoX0rxIxY
https://www.youtube.com/watch?v=iPkoX0rxIxY
https://www.youtube.com/watch?v=JHWo6YTGYKM
https://www.youtube.com/watch?v=JHWo6YTGYKM
https://www.youtube.com/watch?v=rurs7cdT5cc
https://www.youtube.com/watch?v=rurs7cdT5cc
https://www.youtube.com/watch?v=WteF_RkgFnI
https://www.youtube.com/watch?v=WteF_RkgFnI
https://www.youtube.com/watch?v=HQAkjBjSIfg
https://www.youtube.com/watch?v=HQAkjBjSIfg
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Today's schedule

 Review of the last mini test (3')
* Data, information, search (13°)
 Big data and privacy (33')

« DNA -> Brain ->7 (2')

* Mini test #11 (23°)

* |nformation and homework (3')



Review of the last mini test

(The answer sheet)



Data, information, search

‘Q\. YouTube, Data-Information-Knowledge (3')

Q YouTube, The Internet: How Search Warks (B')



https://www.youtube.com/watch?v=sIjSY05JE9Q
https://www.youtube.com/watch?v=LVV_93mBfSU

On the difference between data and information

Data
« |
* File 3: a file obtained by combining Files 1 and 2 -> size ZMB (the amount of data )

e | (resp. File 2): a IM text with 0 (resp. 1) only -> size IMB (the amount of data)

o File 4: a file obtained by randomly shuffle File 3 -> size ZMB (the amount of data)
Information
 Which file contains more information?

« The amount of information can be estimated by compressing the file with zip. -> files



Big data and privacy

YouTube, crash course, Introduction to Big Data (12°)

YouTube, End of Privacy, M. Kosinski (20°)



https://www.youtube.com/watch?v=vku2Bw7Vkfs
https://www.youtube.com/watch?v=O4QhfqqSCVI

DNA -> Brain: Change in the last century

Brain becomes more important than DNA (e.qg., gender equality, etc.).

What is the next? See hints from the society:

= [T giants (GAMA etc) are taking control of our daily life.

* Fintech companies are taking control of our finance.

* Al and loT are quickly spreading in the world.

* The merge of human and machine requires big data. -> less privacy, limited freedom ‘




Mini test (Za’')

« Which one do you choose: a little finger or the Internet?

* Write an essay about your OWN opinion on the use of the Internet (about 400 words).



e Future schedule: Dec 8, 13, 22, Jan 19

Information and homewaork

* |f you want to know the detail of your score %
so far, ask me from your Doshisha's email.

READ CHAPTER 11
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Today's schedule

* L[Crash course -> WWW (13)
« [Crash course -> Cybersecurity (13°)
 Finger or Internet (13')

« [Crash course -> Hackers & Cyber

attacks (132')
e Mini test #12 (23')

* |nformation and homewaork (2')



WWW & Cybersecurity

YouTube, crash course, WWW (13')

YouTube, crash course, Cybersecurity (13')



https://www.youtube.com/watch?v=guvsH5OFizE
https://www.youtube.com/watch?v=bPVaOlJ6ln0

https://warkplaceinsight.net/nearly-a-third-of-brits-would-rather-lose-a-finger-than-their-broadband-connection/

Finger or Internet

May 11,2015

Nearly a third of Brits would rather lose a
finger than their broadband connection

by Mark Eltringham * HR, News, Technology

Broadband/Connection to the internet 46.32% 1158

One of your fingers 29.16% 729

| couldn’t decide between the two 24.52% 613




https://www.dailymail.co.uk/news/article-3023150/A-American-men-chop-FINGER-offline.html

Finger or Internet

More than a third of American men
would chop their FINGER off rather
than live without the internet - and 61%
would let a stranger die rather than go
offline

« AT&T asked 2,000 Americans what they would sacrifice to stay online

» 35.9 per cent of American men would happily chop off a finger

« Only 22.6 per cent of American women would give up a digit

« Almost one in five Americans were prepared to give up LOVE

« And a shocking 16.9 per cent said they could do without human interaction
« People in New England and New York are the most online obsessives

» While those in the Deep South are more likely to do without the internet

By CHRIS SUMMERS FOR MAILONLINE
PUBLISHED: 11:06 GMT, 26 April 2016 | UPDATED: 12:26 GMT, 26 April 2016

Male

|- would you rather...?,

) ‘ Cut off your own finger | OR 6

)




https://www.dailymail.co.uk/news/article-3023150/A-American-men-chop-FINGER-offline.html

Would you rather...?,

Give up.

Finger or Internet

© Would you...?
EZ Give up the Interne ! iire. Chocolate % 37

A No =S Sight in one eye @ 40.5%
All of your hair G 36.4%
A finger &

Your sense of taste

Age Range Relationship Status

18-20 NNy \ 71.] Divorced RNy 43.5%

2123 Ny 59.4% Married N\ N 45.6%

30-39 N \\{ 55.3% Engaged Ek\ \ VN 55.1%
40-43 [ 45, Widowed [ N 56.3%
ST NN\ TN N\GE
e Y 45.6 single N\ N 62.2%

older




n/a (3/a0=6%)

Finger or Internet: ILA “

Give up the
Internet for

ever (7/28)
[ Dec. 2022 }

Result of the ILA class in Dec. 2022 ‘

[ Dec. 2023 }

[ Dec. 2024 ]

[ Dec. 2025 }




Hacker @ Cyber attacks

YouTube, crash course, Hacker & Cyber attacks (1a')



https://www.youtube.com/watch?v=_GzE99AmAQU

Mini test, information and homewaork

* Mini test #12 (23')

Kl

READ CHAPTER 12
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Today's schedule

Learning HTML (again) (34)
HTML Quiz (B')
Creating web pages with Wiki (43')

Information and homework (a')



Learning HTML (again)

16 https://www.wdschools.com/videos/index.php (3')

@ https://www.wdschools.com/html/html intro.asp -> HOME,
Introduction, Editors, Basic, more if you can (30°)

Online editor:
https://www.wdschools.com/html/tryit.asp filename=tryhtml| intro



https://www.w3schools.com/videos/index.php
https://www.w3schools.com/html/html_intro.asp
https://www.w3schools.com/html/tryit.asp?filename=tryhtml_intro

HTML Quiz (40 questions in b minutes)

i https://www.wdschools.com/quiztest/quiztest.asp?qtest=HTML



https://www.w3schools.com/quiztest/quiztest.asp?qtest=HTML

Creating web pages with Wiki

Wiki: language and system to create web contents with syntax simpler than HTML

Feature: usually open for multi-users’ writing (unlike the closed FB, Line, etc)

Example: Wikipedia (see more detail on https://en.wikipedia.org/wiki/Wiki)

Classwork: Access the next site and create your web contents with the Wiki system.

http://aw.gsais.kyoto-uv.ac.jp/z/wiki/



http://www.wikipedia.org/
https://en.wikipedia.org/wiki/Wiki
http://aw.gsais.kyoto-u.ac.jp/z/wiki/
http://aw.gsais.kyoto-u.ac.jp/z/wiki/
http://aw.gsais.kyoto-u.ac.jp/z/wiki/

* You may continue to complete the

Information and homewaork

Wiki page before 9am, Dec 17 (I will
grade after then). One bonus point <§=€

will be given to nice pages.

READ CHAPTER 10
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Today's schedule

* How much do you know Al & robots (10°)
* Introduction to Al & robot (43°)

« Challenge from (future) Al (13°)

* Your updated understanding (1a')

e |nformation and homewaork (3')



How much do you know Al & robots?

 Please write down your current understanding on Al & robots (10 minutes).
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2024 Novel Prize in Physics,

in Chemistry

(Figure https://www3.nhk.orjp/news/special/nobelprize/)

)ﬂg NOBELPRISET | FYSIK 2024 () Virensxaps
THE NOBEL PRIZE IN PHYSICS 2024 \&2/ AKADEMIEN

= |
Y |

John J. Hopfield Gooffrey E. Hinton

Princeton University, NJ, USA University of Toronto, Canada

o \ P\L \(l‘

BELPRISET | KEMI 2024 ( G2 /m TENSKAPS
NOBEL PRIZE IN CHEMISTRY 2024 &2 AKADEMIEN

-

David Baker Demis Hassabis John M. Jumper
University of Washington Google DeepMind Google DeepMind

USA

United Kingdom United Kingdom >:
1

“Yor proteinstrukturprediktion”



FIFHEOPERLBAORY IS —(CROTHIZ | B2 ? lii&(3 ? Pony.aiDLABEE
EORN &G [RETech FRIRR]
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)L A0—Rv Foo0—F: v
B i = =

https://www.youtube.com/watch2v=UYg4yOQGMeqg

» @ ¢ o0o00/527

[ORY MESS] PET #574)" 50045 LHRE. 2T —6

https://www.youtube.com/watch2v=NCmF8QvpZoQ

» R OY oo17426 X introiiseof rumanoids. > >

Boston Dynamics Atlas The Most Advanced Robot Ever Built? | US Humanoid Robot

@

e G DaE [ &EF

FroRILER E

o) 000733

New Robot Can Now Fight Back! (Corridor Digital)
36,185,588 views * Jun 15,2019 iy 678K P 49K ) SHARE =+ SAVE

https://www.youtube.com/watch2v=dKiCWfuvYxQ 139



https://www.youtube.com/watch?v=dKjCWfuvYxQ
https://www.youtube.com/watch?v=NCmF8QvpZoQ
https://www.youtube.com/watch?v=UYq4yOQGMeg
https://www.youtube.com/watch?v=7IB-ql4rDSM
https://www.youtube.com/watch?v=7IB-ql4rDSM
https://www.youtube.com/watch?v=7IB-ql4rDSM

Two videos on Al and robots

|‘ https://www.youtube.com/watch?v=z-EtmaF JieY (12')

@ https://www.youtube.com/watch?v=3XkL0Oq(210o (13')



https://www.youtube.com/watch?v=z-EtmaFJieY
https://www.youtube.com/watch?v=3XkL0qQ21Oo

Challenge from (future) Al

 The challenge of Al includes both technology development and security.
* Human needs to understand both the potentials and the risks of (future) Al.

* We must decide how to live together with future Al by ourselves.

TBS NEWS DIG T &5 e
FEooic €L LIVE - 8hig €25 P3P Hbizg
WmE £33 ER ao7 S B5L - vx— Al TR Ioax AR—

ChatGPTE&IEL £ L= A S 7OR—IAIhiEiEX &3
(Fr=ZztE (32) MEEELTUWIEBHBEICHE>»T -y —KT
BEb-- [FEwW]

https://newsdiqg.tbs.co.ijp/articles/-/2271771?display=1&mwplay=1



https://newsdig.tbs.co.jp/articles/-/2271771?display=1&mwplay=1
https://newsdig.tbs.co.jp/articles/-/2271771?display=1&mwplay=1
https://newsdig.tbs.co.jp/articles/-/2271771?display=1&mwplay=1

SoftBank World 2024

i

3

Superintelligence

-.'

More intelligent than human
in all ways.

}_ P| ) 1:32/5853 Chf)‘lOEl}(W(:%!ﬁj‘{;};\,\—3@;;0

SoftBank World 2024 7% IE3= 13508 BETEN10FELIAICERT S

SRR s ng ~, % 142
m \37 '\Af./jbﬁ E’ZX}V/WI’ Fv IR (5 6229 CJ
F ) BFEH279B A




PERSONmYEAR

llustration by Peter Crowther for TIME

THE
ARCHITECTS
OF Al

PERSON 77 Y EAR [

Painting by Jason Seiler for TIME

https://time.com/ 7339685/ person-of-the-year-2025-ai-architects/




https://frankdiana.net/2018/07/12/life-3-0-being-human-in-the-age-of-artificial-intelligence/

144




How do you think about Al & robots now?

 Please write down your understanding on Al & robots now (10 minutes).



e Next lecture: Jan 19 (last)

 Future information system

* |ntroduction of the researches we are doing.

Information and homewaork

o Overall review %
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Today's schedule

* [Overall review (13°)

 Future information system (13°)
* Introduction to Al tomorrow (3°)
« Research of my lab (15')

o 3elf assessment (30°)

 LClass survey (10°)



Overall review - Syllabus

Summary: Provide an overview of information systems including hardware and
software fundamentals, coding, effective and secure use of the Internet and other
communication tools, Artificial Intelligence (Al), as well as the ethical use of
computers in business and society through hands-on activities and assignments.

Goal: Learn basic concepts and knowledge to understand digital computers and
communications including hardware, software, Internet, World-Wide Web (WWW), Al, software
license, information security and others, as well as coding and web page creation.




Overall review - Contents

| What is in a Computer, 2 Bit, Bytes and Representation of [nformation,

3 Inside the CPU, 4 Programming, o Algorithms, Programming and Programming Languages.

b Programming with Python and Scratch, 7 Operating System and Software Systems,

6 Javascript and HIML, 3 Communication and Networks, 10 The Internet, Il Data and Information,
2 Privacy and Security, 13 The World-Wide Web (WWW), HTML, and Wiki,

4 Artificial Intelligence (Al) and the Future of Computing,

g The Future of Information System and Overall Review




. CPU, RAM, Disk (HDD/SSD), bus,
Whﬂt sind [:l]lTllJl.ltEl" Motherborad, LSB, etc

. mouse,
processor display/ bt
= g ceyboard,
(CPU) screen .
touchpad
bus EJ
Innnnil
rimary secondary ; 4 , E
: : : other devices. such as CD/DVD.
memory storage TITE

- S ‘amera, speakers, microphone, ...
(RAM) (hard disk. SSD) camera, speakers, microphone

Figure 1.1: Architectural diagram of a simple idealized computer. ?!E y




Toy Machine &
instructions

The programming language we
are |earning is called the
assembly, which is almost the
same as the machine language.

Toy
computer

i

get -jget a number from keyboard into accumulator

print print contents of accumulator

load Val |load accumulator with Val (Val unchanged)

store M [store contents of accumulator into memory location called M
add Val add Val to contents of accumulator (Val unchanged)

sub Val subtract Val from contents of accumulator (Val unchanged)
goto L g0 to instruction labeled L

ifpos L g0 to instruction labeled L if accumulator is >= zero

ifzero L |go to instruction labeled L if accumulator is zero

stop stop running

Num before program runs, set this memory location (called M) to Num




Three fundamental
structures of ALL
programs (algorithms).

|. Sequential
2. Conditional
J. Iterative (-> loop)

DEAR VARIOUS PARENTS, GRANDPARENTS, CO-WORKERS,
AND OTHER ‘NOT COMPUTER PEORLE.

WE DON'T MAGICALLY KNOW HOW TO Do EVERYTHING IN EVERY
PROGRAM. WHEN WE HELP YOU, WE'RE USUALLY JUST DOING THIS:

FIND A
MENU ITEM OR
BUTTON WHICH LOOKS & THEM ALL.
RE\ATED TO WHAT -
YoU WANT TO

GOOGLE THE NAME
OF THE PROGRAM
PLUS A FEW WORDS
RELATED T WHAT You
WANT TO DO, FoLLowW
ANY INSTRUCTIONS.

PLEASE PRINT THIS FLOWCHART OUT AND TAPE IT NEAR YOUR SCREEN.
CONGRATULATIONS; YOU'RE NOW THE LOCAL COMPUTER EXPERT!




Game developing with Scratch

. Create an account on Scratch (see https://www.youtube.com/watch?v=seddidcBi70).

Watch a tutorial https://www.youtube.com/watch?v=IjHvXaktlqw.

With your account, create a game introduced in the above tutorial.

= W N

Create your original game and try to make it as fun as possible (in your opinion).


https://www.youtube.com/watch?v=se8di8cBj70
https://www.youtube.com/watch?v=1jHvXakt1qw

What does an (S do?

Devices (monitor,
keyboard, mice,
printer, etc)

CPU (task

management)

Disk (HDD, 530,

etc) and file RAM (memary)




<IDOCTYPE html>

<html> © file/
<head><title>Javascript Ex2</title></head> v;ha“”m"m? |
<body>
m vt
<script>
var name = prompt("What is your name?");
var sentence = "Hello, " + name + "."; « >
document.write(sentence);
Hello, Z.

</script>

Or use https://www.wdschools.com/js/tryit.asp Hfilename=tryjs myfirst

</body>
</html> {

Edit and save the above source to ex2.html and use a browser to open it. } ‘



https://www.w3schools.com/js/tryit.asp?filename=tryjs_myfirst

Introduction to
telecommunication

 Tin can telephone (3')

 Maorse code:

https://www.youtube.com/watch
?v=iy8BaMs Jul (4)

« [odes for text message (e.qg.
ASCII), for emaoji (e.g. UTF-8), for
video message (e.q. H264)



https://www.youtube.com/watch?v=iy8BaMs_JuI
https://www.youtube.com/watch?v=iy8BaMs_JuI

You must use a Windows or Mac computer.

. Open a command line (Search cmd. Mac:

Finder -> Go -> Utilities -> Terminal)
2. ipconfig (Mac: ifconfig)

3. ping aw.gsais.kyoto-uv.ac.jp (Win)
ping -c 4 aw.gsais.kyoto-u.ac.jp (Mac)

4. nslookup g.qg

3. Whois: https://www.whatismyip.com/ip-

whois-lookup/

Classwork and
mini test #10


https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/
https://www.whatismyip.com/ip-whois-lookup/

n/a (3/a0=6%)

Finger or Internet: ILA

[ Dec. 2024 ]

ever (7/28)
[ Dec. 2022 }

Result of the ILA class in Dec. 2022

[ Dec. 2023 } [ Dec. 2023 ]




Creating web pages with Wiki

Wiki: language and system to create web contents with syntax simpler than HTML

Feature: usually open for multi-users’ writing (unlike the closed FB, Line, etc)

Example: Wikipedia (see more detail on https://en.wikipedia.org/wiki/Wiki)

Classwork: Access the next site and create your web contents with the Wiki system.

http://aw.qgsais.kyoto-u.ac.jp/z/wiki/


http://www.wikipedia.org/
https://en.wikipedia.org/wiki/Wiki

A video on future information system

|‘ https://www.youtube.com/watch?v=aTNAzIHYql8 (13')



https://www.youtube.com/watch?v=5TNAz1HYg18

Introduction to Al tomorrow

 Biggest invention of human « May be the LAST invention of human.

* Promising to solve every issue today « May cause NEW ISSUES in all fields.

Mitigating the risk of extinction from Al
should be a global priority alongside other
societal-scale risks such as pandemics and
nuclear war.

Signatories:

Al Scientists Other Notable Figures

‘ ] i E% I 5 BI.I =%:§ \ Geoffrey Hinton
j o i 7 4 Emeritus Professor of Computer Science, University of Toronto
| | il

Yoshua Bengio
Prof

fess omp! /
Demis Hassabi:
SoftBank World 2024 7% IES 155I:58% BN 10E L R(CRH CEO, Google beepMind . -
https://www.youtube.com/watch?v=BzJHhal\V 20 Sam Altman https://www.safe.ai/work/statement-on-ai-risk
‘ v w\/) itt/w&v/zu, S PP ——— I o0 open I



https://www.safe.ai/work/statement-on-ai-risk
https://www.safe.ai/work/statement-on-ai-risk
https://www.safe.ai/work/statement-on-ai-risk
https://www.safe.ai/work/statement-on-ai-risk
https://www.safe.ai/work/statement-on-ai-risk
https://www.safe.ai/work/statement-on-ai-risk
https://www.safe.ai/work/statement-on-ai-risk
https://www.youtube.com/watch?v=BzJHh5IZV2o

Research of my lab

We approach research with a focus on information, aiming to shape the future of life and
society. We recruit master and doctoral students with backgrounds of but not limited to Al
computer science, data science, network science, law studies, economics, and interested in the
fusion of science, technology, and humanity.

Our work spans diverse methodologies, including network algorithms, optimization, image
processing, machine learning, deep learning, and so on. Through these research, we aim to
contribute not just to technology but also to understanding wisdom and creativity for a better
future. In addition to academic activities, we also provide inclusive and supportive practices
to students including diversity understanding and leadership training.



Self Assessment (30°)

| would be glad to read your feedback. It does not affect your grade.

Class survey (10°)

-> the instruction.

Notice: Your answer will not affect the grade, and the lecturer cannot identify an
individual student from the survey.


Course Evaluation Survey (WEB) Answer Manual.pptx

Appendix



Homewark

 Conpletz Y Resi Y i 33

the Scratch Chapter b. why a '
game, share programmer \
it, and send may think Oct .
me the link. 31 = Dec 2.

2b
do ram mer's always wix up
g men and Chr'vshg:s?

Because Oct 31 == Dec 25!

https://comic.browserling.com/?2|
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