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Information systems are everywhere

Let us find computers around us.



Syllabus (1/3)

Summary: Providean overviewof informationsystemsincludinghardwareand

softwarefundamentals, coding, effectiveandsecureuseof theInternetandother

communicationtools,ArtificialIntelligence(AI),as wellas theethicaluseof

computersinbusinessandsocietythroughhands-onactivitiesandassignments.

Goal: Learnbasicconceptsand knowledgeto understanddigitalcomputersand

communicationsincludinghardware,software,Internet,World-WideWeb(WWW),AI,software

license,informationsecurityandothers,aswellascodingandwebpagecreation.

NOT for these students.

ÅExpert level.

ÅOnly interested in the use.



Syllabus (2/3)

Style: Hybridofnormalteachingandflipclassroom(i.e., inclass: minitests,reviews,

summaryvideos,andclasswork;athome: textbookreadingandonlinelearning).

EvaluationCriteria: Eachlecturehas7pt(2 forattendanceand5 forminitest). Thetotal

isthus7ptx15lectures=105ptwithamaxof100pt. Bonuspointsaregiventochallenging

tasks.Generalnote:Attendanceisevaluatedbyif thestudentfollowedtheinstructions,while

assignment(minitest)isevaluatedbythecorrectnessorcompletenessoftheanswer.



Syllabus (3/3)

Textbook: B.W.Kernighan,Understandingthedigitalworld,Princeton

University,2021(1st editionisalsofine. Bothpaperande-bookareOK).

Schedule:1WhatisinaComputer,2Bit,BytesandRepresentationofInformation,3Insidethe

CPU,4 Programming,5 Algorithms,Programmingand ProgrammingLanguages,6

ProgrammingwithPythonandScratch,7 OperatingSystemandSoftwareSystems,8

JavascriptandHTML,9CommunicationandNetworks,10TheInternet,11DataandInformation,

12PrivacyandSecurity,13TheWorld-WideWeb(WWW),HTML,andWiki,14ArtificialIntelligence

(AI)andtheFutureofComputing,15TheFutureofInformationSystemandOverallReview



Information

After-lecturesupport: SeeContact(questionsanddiscussionsarewelcome).

Generalnote: Youarenotexpectedtounderstandeverything. If youfindatopicorthe

textbookis difficult,pleaseaskor skipit. If toosimple,pleasegoforward,challenge

thebonustask, sharewithorteachotherstudents- butpleasekeepyourvoicelow.

OntheuseofChatGPT: Bydefault,NO(foreducationpurpose). Willhavesomepracticewithit.

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

You can find it from the Home Page of Doshisha 

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



A general introduction on computers

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

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

History of computer (12õ)https://www.youtube.com/watch?v=O5nskjZ_GoI

Electronic Computing (11õ)https://www.youtube.com/watch?v=LN0ucKNX0hc

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


What is in a computer

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

Inside modern computer (10õ)https://www.youtube.com/watch?v=ExxFxD4OSZ0

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


Mini test and homework

MINI TEST HOMEWORK: READ CHAPTERS 1 
AND 2 OF THE TEXTBOOK
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https://aw.gsais.kyoto -u.ac.jp/liang/lectures



Todayõs schedule

ÅReview of lecture 1 (15õ)

ÅOnthe Mini test(5õ)

ÅWhy you need to understand the 

digital world (5õ)

ÅReview of Chapters 1 & 2 of the 

textbook (15õ)

ÅMini test #2 and homework (50õ)



Review: Syllabus (1/3)

Summary: Providean overviewof informationsystemsincludinghardwareand

softwarefundamentals, coding, effectiveandsecureuseof theInternetandother

communicationtools,ArtificialIntelligence(AI),as wellas theethicaluseof

computersinbusinessandsocietythroughhands-onactivitiesandassignments.

Goal: Learnbasicconceptsand knowledgeto understanddigitalcomputersand

communicationsincludinghardware,software,Internet,World-WideWeb(WWW),AI,software

license,informationsecurityandothers,aswellascodingandwebpagecreation.

NOT for these students.

ÅExpert level.

ÅOnly interested in the use.



Review: Syllabus (2/3)

Style: Hybridofnormalteachingandflipclassroom(i.e., inclass: minitests,reviews,

summaryvideos,andclasswork;athome: textbookreadingandonlinelearning).

EvaluationCriteria: Eachlecturehas7pt(2 forattendanceand5 forminitest). Thetotal

isthus7ptx15lectures=105ptwithamaxof100pt. Bonuspointsaregiventochallenging

tasks.Generalnote:Attendanceisevaluatedbyif thestudentfollowedtheinstructions,while

assignment(minitest)isevaluatedbythecorrectnessorcompletenessoftheanswer.



Review: Syllabus (3/3)

Textbook: B.W.Kernighan,Understandingthedigitalworld,Princeton

University,2021(1st editionisalsofine. Bothpaperande-bookareOK).

Schedule:1WhatisinaComputer,2Bit,BytesandRepresentationofInformation,3Insidethe

CPU,4 Programming,5 Algorithms,Programmingand ProgrammingLanguages,6

ProgrammingwithPythonandScratch,7 OperatingSystemandSoftwareSystems,8

JavascriptandHTML,9CommunicationandNetworks,10TheInternet,11DataandInformation,

12PrivacyandSecurity,13TheWorld-WideWeb(WWW),HTML,andWiki,14ArtificialIntelligence

(AI)andtheFutureofComputing,15TheFutureofInformationSystemandOverallReview



Review: Information

After-lecturesupport: SeeContact(questionsanddiscussionsarewelcome).

Generalnote: Youarenotexpectedtounderstandeverything. If youfindatopicorthe

textbookis difficult,pleaseaskor skipit. If toosimple,pleasegoforward,challenge

thebonustask, sharewithorteachotherstudents- butpleasekeepyourvoicelow.

OntheuseofChatGPTandothergenerativeAI: Bydefault,NO(forlearningpurpose). We

willhavesomepracticewithit tho.



On Mini tests

Å ForMinitest#1, youcansubmitahardcopyor byemail(PDFpreferred).

Å For #2 and the following,randomlyassignednumbersare usedfor

anonymousgrading. Yournumberhasbeensentbyemailyesterday.

Å Betterlatethannever(withapenaltyof-2 points).



Why you need to understand the digital world

ÅThe world is becoming digital (Society 5.0).

ÅAs a òdigital native,ó you are expected to 

understand the digital world :-).

ÅYouare with the humanity discipline 

(culture, economics, law, etc). This human-

centered approach is heavily biased, and a 

non-human-centered approach is needed.

https://www8.cao.go.jp/cstp/english/society5_0/index.html



Review of Chapters 

1 & 2 of the textbook

ÅPart I: Hardware

ÅChapter 1:Whatõs in a computer

ÅChapter 2: Bit, Byte, and 

Representation of information



Whatõs in a computer
CPU, RAM, Disk (HDD/SSD), bus, 

Motherborad, USB, etc



Bit, Byte, and Representation of information

ÅAnalog and digital

ÅBit: the smallest unit of information

ÅByte: a fixed group (usually 8) of bits

ÅBase of numbers (binary, decimal, hexadecimal)

ÅHow to convert numbers of different bases

ÅWhy it is said that òThere are only 10 kinds of people 

in the worldñthose who understand binary numbers 

and those who donõt.ó?



Mini test and homework

MINI TEST (45õ)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. Donõt worry if you cannot complete all now ðYou will learn them in this course.

Write the correct assigned number on the paper!
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Todayõs schedule

ÅReview of Mini test #2 (5õ)

ÅMini test #3 (25õ)

ÅCPU: Review of Chapter 3 (10õ)

ÅCodingwith the Toy Machine (50õ)

A reference (June 10, 2025): 
https://www.media.mit.edu/publi
cations/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/
https://www.media.mit.edu/publications/your-brain-on-chatgpt/


CPU (Central Processing Unit)

CPU performs:

ÅArithmetic: +, -, x, /, etc.. (like a calculator 

with more but still very limited functions)

ÅFetch/store/operate data from/to/in the 

memory (RAM)

ÅCoordinate input, output and others

ÅCompare numbers and decide the next to do

ÅNote: Instructions and data are in the RAM.



Toy Machine & 

instructions 



Ex. 1: First program

ÅGo to 

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

archive/fall18/cos109/toysim.html

ÅInput the program into the left box. 

Notice a space is required before the 

first letter (read the instructions).

ÅClick òRunó and input some number

(e.g., 367) when asked, then check the 

output in the right box.

ÅIn case of error, revise your program, 

spell, space, input, etc. (called debug).

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


Ex. 1: Explained

1. GET -> read some number1

2. PRINT -> print it to the output2

3. STOP -> end the program

1The number is store in the accumulator.

2 It prints contents of the accumulator.

Notice: òó shows an invisible space.



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

1. GET

2. STORE M

3. ADD M

4. PRINT

5. STOP

6. 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.

1. GET

2. STORE A

3. GET

4. ADD A

5. PRINT

6. STOP

7. 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 userand 

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 smartprogram is expected :-). You can try it 

after the lecture and submit it to me by email before Oct 19th.



Homework

WATCH TWO VIDEOS RE-READ CHAPTER 3

YouTube -> Crash course -> Computer Science (You are not expected to understand everything)

#8 https://www.youtube.com/watch?v=zltgXvg6r3k& #9 https://www.youtube.com/watch?v=rtAlC5J1U40

https://www.youtube.com/watch?v=zltgXvg6r3k
https://www.youtube.com/watch?v=rtAlC5J1U40
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Todayõs schedule

ÅReview of Mini test #3 (5õ)

ÅMini test #4 (15õ)

ÅAdvanced codingwith the Toy 

Machine (70õ)



Mini test #3 (bonus: 19, 36, 
41, 50, 66, 82, 84)

Mini test #4



Toy Machine & 

instructions

The programming language we 

are learning is called the

assembly, which is almost the 

same as the machine language.



Straightforward answer 

to the last bonus task

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

Simply add A 99 times.

GET

STORE A

ADD A

é

ADD A

PRINT

STOP

A

99 òADD Aó

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

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

It uses the fact 100 = 10 x 10 to reduce 

the #additions from 99 to 18, which is 5.5 

times faster than the straightforward one.

1. GET

2. STORE A

3. ADD A

4. ADDA

5. ADD A

6. ADDA

7. ADD A

8. ADD A

9. ADD A

10. ADD A

11. ADD A

12. STOREA

11. ADD A

12. ADD A

13. ADD A

14. ADD A

15. ADD A

16. ADD A

17. ADD A

18. ADD A

19. 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

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

It uses the fact 100 = 2 x 2 x 5 x 5
to reduce #additions to 10, which is 9.9 

times faster than the straightforward one.

1. GET

2. STORE A

3. ADD A

4. STOREA

5. ADD A

6. STOREA

7. ADD A

8. ADD A

9. ADD A

10. ADD A

11. STOREA

12. ADD A

13. ADD A

14. ADD A

15. ADD A

16. PRINT

17. STOP

18.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


Another answer to 

the last bonus task

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

It uses the fact 100 = 3 x 32 + 4to 

reduce #additions to 8, which is 12.4 times 

faster than the straightforward one.

This kind of approach is smart but tricky and limited. 

The universal way is to use the òloopó structure.

1. GET

2. STORE A

3. ADD A

4. STOREB

5. ADD B

6. STOREA

7. ADD A

8. STOREB

9. ADD B

10. STOREC

11. ADD C

12. STOREB

13. ADD B

14. ADD B

15. ADD A

16. PRINT

17. STOP

18.A

19.B

20.C

Other answers:

100 = 5 x 5 x 4 (#additions = 11)

100 = 64 + 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 labeland a jump.

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

GOTO L: Jump to label L (unconditionally).

SUB A: Subtract A from the accumulator

1. L GET

2. SUB A

3. IFZERO E

4. GOTO L

5. E STOP

6. A 2023

This one serves as a simple 

password checking program.



Another loop example

For better understanding, use the 

single-step versionof the toy machine.

http://www.cs.princeton.edu/courses/ar

chive/fall18/cos109/toystep.html

LOAD A: Load the content of A into the accumulator.

ADD 1: Add 1 to the accumulator.

1. L GET

2. IFZERO E

3. LOAD A

4. ADD 1

5. PRINT

6. STORE A

7. GOTO L

8. E STOP

9. A 0 

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 universalway to handle a 

loop with anynumber of repetition (e.g., 

47, 739, or a number input by the user).

Notice that it is not fast ðthe number of 

additions is the same as the naïve one.

1. GET

2. STORE A

3. L LOAD N

4. IFZERO E

5. SUB 1

6. STORE N

7. LOAD S

8. ADD A

9. STORE S

10. GOTO L

11.ELOAD S

12. PRINT

13. STOP

14.A

15.S 0

16.N 100



Ex. 1: Calculate a sum

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

1. L LOAD N

2. IFZERO E

3. ADD S

4. STORE S

5. LOAD N

6. SUB 1

7. STORE N

8. GOTO L

9. E LOAD S

10. PRINT

11. STOP

12.N 100

13.S 0

This program calculates 1 + 2 + é + 100. 

Consider how it can do that, then modify it to 

calculate 1 + 2 + é + 1000 please.

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

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

1. GET

2. STORE N

3. L LOAD N

4. IFZERO E

5. LOAD A

6. PRINT

7. ADD A

8. ADD A

9. ADD A

10. ADD A

11. STORE A

12. ADD A

13. ADD 8

14. STORE A

15. LOAD N

16. SUB 1

17. STORE N

18. GOTO L

19.E STOP

20.A 8

21.N

This program prints a triangle with a given 

height. Why? Confirm it with the toy machine.

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

ÅSequence (runcode one by one)

ÅConditionaljump (a.k.a. selection)

ÅLoop

Any program can be decomposed to a 

combination of these three basic structures.



Coding tasks (3 points)

1. Write a program to calculate 1 + 2 + é + N for a number N input by the user (1 point).

2. Write a program that prints 1, 2, é, 99 in that order with loop (2 points).

Optional task (2 bonus points)

Write a program that prints an N x N square of ò8ó for a number N

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



Homework

WATCH THREE VIDEOS READ CHAPTERS 4 & 5

YouTube -> Crash course -> Computer Science -> #11, #12, and #13

(You are not expected to understand everything)
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Todayõs schedule

ÅAnswers to the coding tasks (15õ)

ÅMini test #5 (10õ)

ÅAlgorithms & Programming (20õ)

ÅProgramming languages (45õ)



Last coding task 1

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

1. GET

2. STORE N

3. L LOAD N

4. IFZERO E

5. ADD S

6. STORE S

7. LOAD N

8. SUB 1

9. STORE N

10. GOTO L

11.E LOAD S

12. PRINT

13. STOP

14.N

15.S 0
This program calculates 1 + 2 + é + N for a 

number N given by the user.

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

Toy Machine Simulator->

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

s/archive/fall18/cos109/toysim.html

1. L loada

2. add 1

3. store a

4. print

5. sub 99

6. ifzerob

7. gotoL

8. b stop

9. a 0

Write a program that prints 1, 2, é, 99 in that 

orderwith loop: a smart answer by students.

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.

1. GET

2. STORE A

3. ADD A

4. STOREA

5. ADD A

6. STOREA

7. ADD A

8. ADD A

9. ADD A

10. ADD A

11. STOREA

12. ADD A

13. ADD A

14. ADD A

15. ADD A

16. PRINT

17. STOP

18. A

1. GET

2. STORE A

3. L LOAD N

4. IFZERO E

5. SUB 1

6. STORE N

7. LOAD S

8. ADD A

9. STORE S

10. GOTO L

11. ELOAD S

12. PRINT

13. STOP

14. A

15. S 0

16. N 100

GET

STORE A

ADD A

é

ADD A

PRINT

STOP

A

99 

times > 100 
operations

Only 17 operations



Hard problems and 

complexity

ÅComplexity is how difficult an algorithm is. It is 

evaluated by the #steps and #memory used.

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

(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


Program
ÅA collection of instructions to implementan algorithm.

ÅThere exist many dialects, called programming languages.

ÅThe one we learned is assembly. There are > 200 languages. 



Three fundamental 

structures of ALL 

programs (algorithms).

1. Sequential

2. Conditional

3. Iterative (-> loop)



Python: a high-level programming language

1. A Python program to 

calculate 1 + 2 + é + 

N for a number N 

input by the user.

2. A Python program to 

print 1, 2, é, 99 in 

that order with loop.

Program 1

1. n = int(input())

2. s = 0

3. for i in range(1, n+1):

4. s = s + i

5. print(s)

Program 2

1. for i in range(100):

2. print(i)

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

Note: use 4 spaces òófor the indent.

1. Put the code into the code window (skip # lines).

2. Put the input in the òInputó window.

3. Click the "Run (Ctrl+Enter)" button to execute.

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


Scratch (yet another programming language)

1. Go to https://scratch.mit.edu

2. òStart Creatingò -> òTutorialsò

3. Open the next sample (click flag -> start, click cat -> stop)

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

Click òSee insideò 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.

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


Homework

WATCH VIDEOS READ THE TEXTBOOK

IF YOU HAVE NOTWatch the movies mentioned so far if you have not

(You are not expected to understand everything)
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Todayõs schedule

ÅReview of Mini test #5 (5õ)

ÅProgramming & Python (15õ)

ÅScratch advanced (60õ)

Å Information & homework (10õ)



Programming 

& Python 

(flavor only)

https://www.youtube.com/watch?v=hb7

Q33ysCwI

https://www.youtube.com/watch?v=I2w

URDqiXdM

https://www.youtube.com/watch?v=hb7
Q33ysCwI(Coding is not difficult, 7õ)

https://www.youtube.com/watch?v=I2w
URDqiXdM(Learn Python in 5 minutes, 7õ)

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

1. Create an account on Scratch (see https://www.youtube.com/watch?v=se8di8cBj70).

2. Watch a tutorial https://www.youtube.com/watch?v=1jHvXakt1qw.

3. With your account, first create the same game as introduced in the above tutorial.

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

5. Share the project by click the òShareó button.

6. E-mail me the link of your game to liangzhao@acm.org before 9am, Nov. 7th. TA and I 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


Homework

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

Complete

ÅChapter 6 of the textbook

Read



Information on the class survey

ÅYour feedback is important to help me know what you think about the course so that I 

can improve it in the following classes. You may provide feedback with the mini tests.  
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Todayõs schedule

ÅReview of the Scratch game (5õ)

ÅBIOS (5õ)

ÅOperating System & Software (60õ)

ÅInformation and homework (5õ)

ÅMini test (15õ)



Some of my favorite submissions (TBA)



BIOS

ÅBasicInput/OutputSystem(BIOS):

firmwareusedto performhardware

initializationduring the booting

process(power-onstartup),andto

provide runtime services for

operatingsystemsand programs.

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

Å Inshort,thefirmwarethatconnects

hardwareandsoftware.

Åhttps://www.youtube.com/watch?v=

D1R2ttrvbdI(6õ,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


OS (Operating System)

CPU (task 
management)

Disk (HDD, SSD, 
etc) and file

RAM (memory)
Devices (monitor, 
keyboard, mice, 

printer, etc)

With OS, we donõt need to write millions of lines of code by ourselves in order to use a computer.



Memory (RAM) 

management

Loads programs and data into memory.

Swaps them to disk when memory is low.

Protects the programs from interfering.



CPU (task 

management)

Single-task (DOS, etc)

Multi-task (Unix/Linux, Windows, Mac OS, etc)

Crash course -> Computer Science #18 (14õ)

https://www.youtube.com/watch?v=26QPDBe-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
Å File System (FAT, FAT32, NTFS, ext4, APFS, etc)

Å Directory (folder): special container file

Å Executable files (Word, Photoshop, etc)

Å Documents (txt, doc, jpg, mp3, html, etc)

Å System files (lib, sys, etc)

Å Extension distinguishes types:doc/docx -> 

Word document, jpg -> JPEG file (editable by 

Photoshop etc), exe -> executable file, ...

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

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

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


Comment of òpathó and location of a file

Absolutionpath: e.g., C:¥Users¥liang¥Desktop¥book.docx(Windows, starting with the drive) 
and /home/liang/Desktop/book.docx(UNIX/Linux/Mac, starting with the root ò/ó)

Relativepath: path that is related to the working directory(W.D., directory where we are working 
with). E.g., if W.D. is C:¥Users¥liang, then Desktop¥book.docxmeans 
C:¥Users¥liang¥Desktop¥book.docx.

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



Shell

User <-> OS interface software

Crash course-> Computer Science 22 (11õ)

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

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


Homework

WATCH VIDEOS READ CHAPTERS 1-6

(IF YOU HAVE NOT)Watch the movies mentioned so far if you have not

(You are not expected to understand everything)



Appendix: Advanced topics

https://www.youtube.com/watc

h?v=TQCr9RV7twk

Device driver: program for a 
special hardware. Ex: printer 

drivers provide detailed control 
(two-sided printing, etc).

System call: function 
provided by the OS to apps. 
Ex: input, drawing on the 
display (DirectX, OpenGL), 

network function, etc.

Memory management: Crash 
Course -> Computer Science #19 
https://www.youtube.com/watc

h?v=TQCr9RV7twk

Other Oses: Linux, 
FreeBSD, Android, etc

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


Mini test (15 )
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Schedule

Schedule: 1What is in a Computer, 2Bit, Bytes and Representation of Information, 

3 Inside the CPU, 4Programming, 5Algorithms, Programming and Programming 

Languages, 6Programming with Python and Scratch, 7Operating System and 

Software Systems, 8 Javascriptand HTML, 9 Communication and Networks, 10

The Internet, 11Data and Information, 12Privacy and Security, 13The World-

Wide Web (WWW), HTML, and Wiki, 14Artificial Intelligence (AI) and the Future 

of Computing, 15The Future of Information System and Overall Review



Todayõs schedule

ÅHTML Introduction (35õ)

ÅJavascript(50õ)

ÅInformation and homework (5õ)



HTML Introduction

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

https://www.w3schools.com/videos/index.php (5õ)

https://www.w3schools.com/html/html_intro.asp-> HOME, 
Introduction, Editors, Basic (25õ)

Try the online editor (5õ): 
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


JavascriptIntroduction

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

https://www.youtube.com/watch?v=Ukg_U3CnJWI(12õ)

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


Javascriptexercise: hello

<html>

<body>

<script>

alert("Hello, world." ) ;

</script>

</body>

</html>

Access https://www.w3schools.com/js/tryit.asp?filename=tryjs_myfirst. Clear the existing code 

and input the above code in the left windows. Then run it by clicking the òRun >ó button.

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


ex1



ex2



ex3



Classwork (ex4)

Write a javascriptprogram that reads an integer N from the user, calculates 1 

+ 2 + é + N, and outputs the result (see the next screenshot for a hint).



Information and homework

NONE
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Todayõs schedule

ÅDo week explanation (5õ)

ÅReview of the scratch game (5õ)

ÅA suggestion on learning (5õ)

ÅIntro to telecommunication (20õ)

ÅComputer networks (15õ)

ÅMini test #9 and grading (35õ)

ÅInformation and homework (5õ)



Do week: Javascriptand HTML (5õ)

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

2. Watch the instruction video with the slide file.

3. Try the first four exercises.

4. Finish the classwork.

5. 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 

(5õ)

Some of my favorite submissions



A suggestion on learning (5õ)

ÅAs the proverb òGive a man a fish, and you feed him for a day. Teach a man to fish, 

and you feed him for a lifetime.ó says, this course aims to help you learn how to fish. 

Skill Fish (instant temporary aid)
Learn to fish (time consuming 

but for self-sufficiency)

Quantitative thinking Calculator Learn Math

Information processing

ChatGPT, Gemini, Copy, or 

anything that provides  

instant knowledge.

Search, Read, Listen, Think, 

Practice, etc., with more info 

processing activities by brain.



Introduction to 

telecommunication

ÅTin can telephone (8õ)

ÅMorse code: 

https://www.youtube.com/watch

?v=iy8BaMs_JuI(4õ)

ÅCodes for text message (ASCII 

etc), for emoji (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

ÅSource: dailymail.co.uk

ÅCheating with Morse code is Okay 

only in this course.



Computer networks

Å Youtube-> Crash course, 

Computer networks (15õ)

https://www.youtube.com/wat

ch?v=3QhU9jd03a0

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


Mini test (20õ)



Grading (15õ)

ÅWork in pair to translate the Morse code of your 

peer. You can use the next machine translator.

Åhttps://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 homework

READ CHAPTER 8.

You are welcome 

to feedback your 

interests/options 

ðI read them.
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Todayõs schedule

ÅReview

ÅHow does the Internet work

ÅSafe message transmission

ÅA three-way solution

ÅClasswork and mini test #10

Å Information and homework



About your performance so far

Todayôs email: ñHello Mr./Ms. NAME, this email is to inform that your grade 

so far (except for #8) is VALUE in total. (Comments to Scratch game)ò 

Sorry for the confusing expression. Here ògradeó should be òpointsó (obtained).

EvaluationCriteria:Eachlecturehas7pt(2forattendanceand5forminitest).Thetotal

isthus7ptx15lectures=105ptwithamaxof100pt.Bonuspointsaregiventochallenging

tasks.Generalnote:Attendanceisevaluatedbyif thestudentfollowedtheinstructions,while

assignment(minitest)isevaluatedbythecorrectnessorcompletenessoftheanswer.



Top 3 

proverbs used 

in mini test #9 

last year

#1 ¬Better late than never.º ²10 

times

#2 ¬Kill two birds with one stone.º 

²3 times

#3 ¬No pain, no gain.º ²twice



Top 3 

proverbs used 

in mini test #9 

this year

#1 ¬Better late than neverº ²5 

times

#2 ¬Practice makes perfectº ²4 

times

#3 ¬Honesty is the best policyº ²

twice

#3 ¬Rome was not built in a dayº ²

twice

#3 ¬Action speaks louder than 

wordsº ²twice 



How the Internet 

works

Åhttps://www.youtube.com/watch?v=S

fzo4xm5eX8(4 min)

Åhttps://www.youtube.com/watch?v=s

MHzfigUxz4(10 min)

Åhttps://www.youtube.com/watch?v=e

wrBalT_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 (20õ)

Players: Alice, Bob, and Charlie

Rules

1. A (resp. B) can send messages to B 

(resp. A) only via C.

2. C may drop the message randomly 

with no notification to the sender.

Task

Å B wants to have a dinner with A on 

Saturday. How can he make it?

Alice Bob
Charlie

randomly



A three-way solution: 

not 100% secure but 

acceptable

ÅYouTube, Crash course, the 

Internet (12õ) 

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

EaKrq3SpW8

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


Classwork and 

mini test #10 (30õ)

You need a Windows or Mac computer.

1. Open a terminal (Win: search òcmdó. Mac: 

Finder -> Go -> Utilities -> Terminal)

2. Find MAC address and IP configuration by 

typing òipconfigó (Mac: òifconfigó)

3. Find the round-trip time by typing òping 

aw.gsais.kyoto-u.ac.jpó (Mac: òping ðc 4 

aw.gsais.kyoto-u.ac.jpó)

4. Find the IP address by typing ònslookup

www.google.comó (both OSes)

5. Find the whoisinformation with service 

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

lookup/(using an Internet browser)

Å When in trouble, you may ask
ChatGPT or other AI to teach you
how to find the answers .

Å 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 homework

More on the use of commands (optional)

Windows

Åhttps://www.youtube.com/watch?v=iPkoX0rxIxY

Åhttps://www.youtube.com/watch?v=JHWo6YTGYKM

Åhttps://www.youtube.com/watch?v=rurs7cdT5cc

Mac

Åhttps://www.youtube.com/watch?v=WteF_RkgFnI

Åhttps://www.youtube.com/watch?v=HQAkjBjSIfg

READ CHAPTER 9

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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Todayõs schedule

ÅReview of the last mini test (5õ)

ÅData, information, search (15õ)

ÅBig data and privacy (35õ)

ÅDNA -> Brain ->? (5õ)

ÅMini test #11 (25õ)

ÅInformation and homework (5õ)



Review of the last mini test

(Theanswer sheet)



Data, information, search

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

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

YouTube, Data-Information-Knowledge (3õ) 
https://www.youtube.com/watch?v=sIjSY05JE9Q

YouTube, The Internet: How Search Works (6õ) 
https://www.youtube.com/watch?v=LVV_93mBfSU

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


On the difference between data and information

Data

ÅFile 1 (resp. File 2): a 1M text with 0 (resp. 1) only -> size 1MB (the amount of data)

ÅFile 3: a file obtained by combining Files 1 and 2 -> size 2MB (the amount of data )

ÅFile 4: a file obtained by randomly shuffle File 3 -> size 2MB (the amount of data)

Information

ÅWhich file contains more information?

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



Big data and privacy

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

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

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

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

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

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

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.g., gender equality, etc.).

What is the next? See hints from the society:

ÅIT giants (GAMA etc) are taking control of our daily life.

ÅFintech companies are taking control of our finance.

ÅAI and IoT are quickly spreading in the world.

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



Mini test (25õ) 

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

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



Information and homework

ÅFuture schedule: Dec 8, 15, 22, Jan 19

Å If you want to know the detail of your score 

so far, ask me from your Doshishaõs email.

READ CHAPTER 11
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Todayõs schedule

ÅCrash course -> WWW (15õ)

ÅCrash course -> Cybersecurity (15õ)

ÅFinger or Internet (15õ)

ÅCrash course -> Hackers & Cyber 

attacks (15õ)

ÅMini test #12 (25õ)

ÅInformation and homework (5õ)



WWW & Cybersecurity

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

Ihttps://www.youtube.com/watch?v=bPVaOlJ6ln0

YouTube, crash course, WWW (15')

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

YouTube, crash course, Cybersecurity (15õ)

Ihttps://www.youtube.com/watch?v=bPVaOlJ6ln0

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


Finger or Internet

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



Finger or Internet

https://www.dailymail.co.uk/news/article-3559150/A-American-men-chop-FINGER-offline.html



Finger or Internet

https://www.dailymail.co.uk/news/article-3559150/A-American-men-chop-FINGER-offline.html



Finger or Internet: ILA

Dec. 2024

Cut off a finger 

(37/50=74%)

Give up the 

Internet 

(10/50=20%)

n/a (3/50=6%)

Dec. 2023

Cut off finger

22/25=88%

Dec. 2022

Dec. 2025

Cut off a finger 

(25/33=76%)

Give up the 

Internet 

(8/33=24%)



Hacker & Cyber attacks

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

YouTube, crash course, Hacker & Cyber attacks (15')

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

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


Mini test, information and homework

ÅMini test #12 (25õ)

READ CHAPTER 12
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Todayõs schedule

ÅLearning HTML (again) (34õ)

ÅHTML Quiz (6õ)

ÅCreating web pages with Wiki (45õ)

ÅInformation and homework (5õ)



Learning HTML (again)

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

https://www.w3schools.com/videos/index.php (3õ)

https://www.w3schools.com/html/html_intro.asp-> HOME, 
Introduction, Editors, Basic, more if you can (30õ)

Online editor: 
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


HTML Quiz (40 questions in 6 minutes)

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

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

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


Creating web pages with Wiki

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

ÅFeature: usually open for multi-usersõ writing (unlike the closed FB, Line, etc)

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

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

http://aw.gsais.kyoto-u.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/


Information and homework

ÅYou may continue to complete the 

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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Todayõs schedule

ÅHow much do you know AI & robots (10õ)

ÅIntroduction to AI & robot (45õ)

ÅChallenge from (future) AI (15õ)

ÅYour updated understanding (15õ)

ÅInformation and homework (5õ)



How much do you know AI & robots?

ÅPlease write down your current understanding on AI & robots (10 minutes).



https://www.theguardian.com/culture/2023/jun/29/the-best-films-about-ai-ranked (image: IMDb)



2024 Novel Prize in Physics, 

in Chemistry
ṕFigure https://www3.nhk.or.jp/news/special/nobelprize/Ṗ

138



139https://www.youtube.com/watch?v=dKjCWfuvYxQhttps://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=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 AI and robots

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

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

https://www.youtube.com/watch?v=z-EtmaFJieY(12õ)

https://www.youtube.com/watch?v=3XkL0qQ21Oo(13õ)

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


Challenge from (future) AI

ÅThe challenge of AI includes both technology development and security.

ÅHuman needs to understand both the potentials and the risks of (future) AI.

ÅWe must decide how to live together with future AI by ourselves.

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


142

Superintelligence

More intelligent than human 

in all ways.



143

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



144https://frankdiana.net/2018/07/12/life -3-0-being -human -in- the -age-of-artificial - intelligence/


