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Programming Language / Compiler

{Keywords)
- Syntax and Semantics
- Identifiers
- First-order Function, First-Class Function, Recursion
- Mutable Data Structure, Variables
- Lazy Evaluation
- Continuations, Low-Level Representation of Interpreters
- Memory, Garbage Collection
- Types, Type Checking, Typed Recursion
- Variants
- Type Inference
- Parametric Polymorphism, Subtype Polymorphism

- Type Soundness

{Preliminaries)

e ZHHIO|AM public, protected, private 7| E7} =0 OFRHE O £ AL default2 HEE|=

Hol=? T2 C|ARIE 0|OL7
o C++O0M M2 CHZ EIQIO| QEHEEZ J12|7 | EQUE S ALRE 4 QULP?
A

o 9 ¥4 APZO| YT

?

|'|O

<{Function)
e Higher-order functionO| 2212 MEstn SO T=2{U0A O] HES =&

CHEZQI 84S AHAISHAIL.

{Lazy Evaluation)>

o If2f0|E{ THA! BFAIO|= eager evaluation &AIT} lazy evaluation @410 QICH S &AL o] 2}0|A
2 L

Al
Hlw AHSIML. call-by-value?} call-by-name H2t0[E{ THA &AL 2} 2} O

TEZSHMI2.

{Memory, Garbage Collection)>

e Ruste} Javas C/C++E CHAISHO] A|AER D2 2HYS &2 5t| 2lof tis EHEZ—*.O_' 210{S0ICt.

22| 22| SHM 7[E& C/C++2| SHAE AAlstal, & 1017t 2 StAIE 242 of
M5t OfE RTHAO0| Q2| ATEHA|Q.




e RAIll(Resource acquisition is initialization)?t £90|1, 0L MM AIESIH ZS3|
MOSHA|Q.

{Type System)
e Type systemO| soundstCt= Z, 112|310 completedtChe 29| |0|& 22t MHSIA|2.
o 2728 Ao M AW Al0] EIUES FH2Z Al T22(Y A7t QHZ| ¢f=2 T2 2
A00 HlsH Z= dES dYotA|. Eot, QHME 2+
MOstA| Q.
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e Static typing2} dynamic typing2| 210|H2? C++/JAVAS H{E typing= AFEdH=71?
e Option typeO| £A10|11, O{= A0 M ALESIH ZSX| EYSHAL.

{Compiler)
e =7 H3(Intermediate Representation, IR)2 ZIOIUz! MAOAM OjR 2235 240|C}. |RO|

AgElE O|7E 2tths| d3stet.

<7IER
e Ol2§ & Javascript ZE(codel.js L code2.js)2| AldH 27} CH2 2401 MRHED, 1 QI 2+2to]
FEEE 42,
// codel.js // code2.js
let11 =11, 21; let11 =11, 21;
let 12 = [100, 200]; let 12 = [100, 200];
lets=0; lets=0;
for (var x of 11) { for (let x of 1) {
for (var x of 12) { for (let x of 12) {
1 1
S+=X, S+=X,
! 1
console.log(s) console.log(s)
// Result: 400 // Result: 3
o HCISHHBA 1 +2 %3 2 SN Operational semantics@t Denotational semantics@| 20|




int sum = 0;
for (inti=0; i< 1000; i++) {
sum += array[i;

o LCI22 T 2A|A read(a, b)2| 2|AFRE0|C},

c:=30*a+b;
ifc=0{a:=1;}else{a:=1.0/c+1.0/b;}

)

2) a>0and b>0

3) a+-b/3

4) b#0

5) 3.0xa#0andb+0




Architecture

{Keywords)

- ISA (Instruction set architecture)

- Pipeline Architecture

- Control Hazard

- Memory Hierarchy, Cache

- Virtual Memory

- ILP (Instruction level parallelism): Superscalar, Out-of-order execution
- Multiprocessor, Cache coherence

- Multi-core Architecture

- 1/0 system

{ISA (Instruction set architecture))
e CISC2} RISCO| 2f0|HE 2ai17t?
e Register FileZ} Cache?| 2}0|= 221217}2
A

e Intel2t AMD?} BtE= CPUL| S && 1t 2[0[H2 SARIVI?

{Pipelined Architecture)
o IO|Z2{0|'d2 off St=7t?
e THO|ZL2tQl SHA = (Pipeline Hazard)2t 22101717 12|11 R0 FA0| U=712

e TO|Z2}0|H0j|A Branch Prediction?| H&2 L91017}?

<{Memory Hierarchy)
o HA|I7} LBt 0| R=? Cache hit ratio Ol CH3H AHSIA|L.
o O|=2| HZ5H=C x AO|20] 2|12 FHA|0 H2ot=Cl y AtO|Z0| Z2|X{ A hit rate 7t h % &
effective access time2?

o IO[Z| ZEEE= AHA| Yds=7}? I|0|2| ZEE H|E&2} cache miss HlE & 2 A2? A 0|F=?

{Virtual Memory)
o JHAl 22|20l O 22| 2] 4 Z|H HAIO| 2{0[HO| £AHRIVI?

<ILP (Instruction Level Parallelism))
e Superscalar?t Out-of-Order execution(0O00)2| 2% CPUS H&2
7| SS& 1} 0| Moy CHoHA HYSHAIL.

Hir

o HI{AZIEIR} VLIW(Very Long Instruction Word)2| 2}0|-d2 291017}2

07| 2Igt 7|olct.
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|
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{Cache)
o IHAIE FSte BEHEO 20| U=71? 24 AREHEE=E O AE2 St=71?
o HAIOM E{iZ1 Oj2IO] F2S10|11 of HR5HIt?

o FHAIOIM EZ(EIQ)) 27IE IA HE Wit 24 S T o™ ZTHHO| US7H?
e Direct-mapped cache®} set-associative cache?| Z&tA

e Write-through cache®t write-back cache0i| CHsHA AHEH EA|L.
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e \Write-through cachee write buffer& EE Al&st=0| 0|9 I&t2 221Q17¢t?

e CacheOl|A AF23t= replacement policyOll= O Z10| Q=712

{Multiprocessor, Multi-core)
e 07} 1078 Y= cpudlA ZZMA SHLIE #5561 22|56t
S0 EE71? O3 T2MAOM 2SR ¢t= 20%2| 2ol UCtn
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OS

<{Keywords)
- Kernel
- Process, Thread, Scheduling
- Virtual Memory
- Address Translation, Paging, Swapping
- Concurrency: Locks, Conditional Variable, Semaphore
- Storage

- File System, Crash Consistency

{Kernel>
o Kernelg ZR0] olsff 0= £+ZHFUCLD oAt Of kernelO| HCHZE 2-E5H=X|E 27| 2IaiAl 0
testS o{OF StLt?

o Interrupt?t SR interrupt: T IRE L OEA eI (software

interrupt/hardware interrupt) & interrupt| 2t0|= 2921717 & interruptQ handler & M2
T=oliAM 15l 0F ot= Z40] Z27t, OtL|O{ = &2t Ql=71?

o AAHEIZ QHFTEL 240|=? QEHHETI Ze|H 0fT 0| LOo{LtD 22| Z0f| {EH O] HEi=Z
S0p7t=712

{Thread & Process)

e Thread®} process| 20| FAQIT}?

o [PCIHRSURITE?

e Thread”|2| context switching k= 2430 CHall AFSHA|2. 22 Z2MA LHEQ| threadE7|2]
Hetel= A CHE T2 M A7 thread 7t2| M ete|= 20| Of €A CHETL?

e Non-preemptive schedulingO|2t?

o 2T U2 ARSO| 22t AHLIBHO| ADLEES AREotil RUCE O|X T 2t 7HQl ADIEZS 2{5t0

process systeme= designota{ 1l SHCH ADFEEO|A 2} applicationO| SHLIL| processZ = &AM

AlSiSt= Z40| LI27F? OfL|®, SILtQ| thread2 SHSO{MA AldHSH= Z40| LIE7? O Z0
LI22| Z4st1, 1 0|7 & dYotet
{Concurrency)>

e Sequential program2} multithread programO|A error detection®i| Cist 20| Z0jl= O{@E Z10|
UALE?

e Critical sectionO|2t?

o MOIILO{Q| 7HEE? 2 Hit 27122 OfEH 85O 3t=7t?




{Virtual Memory>

Virtual Address@} Virtual memory0i| CH5H A EHFIA| 2.
O C program22 2t E|0f 43=Z0l process?t ATt 7HHSIAL CAOOME 2| HHo=Z
m]

Fa5 HPOA 2[Ho = 4 UCE 2 FA 1, 2, 3, 40 HLE

CE RAZ 2y Y=E = AOUS &, & HE SHAIACL SHA}
J2® 0] & D2MAE S A= Z2 Xe Aoty T otLetE, 0|2 M2 CHE =24

Logical address@} physical address®| 20|= £21017}2

Logical address& physical addressZ BIRO{F= hw7t 2210172
L2MAE 71 022 A2 O{E A4 Hi22| £4F 207H=71?

0S| 7HA| B 22]|2] AFO|2E 75t7| 2ot Z2 1S O|EH oistH ==71?

<{Paging)>

Paging0| £21Q17t? pagingE & ©f O{EH A oi22| F40| HO|EE MEsh=7t? page
tableOl= O &=20| XHAE|=7t? page table2 O{C|0f| #2t%|=71? page tableO| HjZ22|0f
A=W, pagings & ©f 022/ F Y ZZ6HOF =0, & ¢ W2 st= g2 gdeoh
TLBOl= Of &=0| H&w|=7t?

Virtual memory0l A page replacement policy0ll= O{ Zi0| /=7}? LRUS| CHH2?

2 A H|0llA memory management 7|H= StLIZ pagingO| 20| AFRS| 1 QIC} Paging 7|&H 2]
d-tdo=2E= Bal0| e, hierarchical paging &2 inverted page table2 O =AH0|AM

Feleot?
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DB

{Keywords)

Relational Model

SQL

ER Model

Database Design (Normalization)
Complex Data Types

Database for Big Data

{Preliminaries)

DBMSZ} file management system@| 20|47
Logical database design2} physical database design?| 20|47
DBMS2| M| &2 data abstraction2 (physical, logical, view level)?

Physical data independencegt?

{Relational Model)

Database schemall & y L2 ?

i
-
27
[

~J

Primary key2} foreign key 20| &
Referential integrity= 2 Q17+? 0| £ violatedtA| =2 AB &= 75272

Relational algebra®| 574 7| & HAZ}=2

<sQL»

DDL DMLE| 20| 1} Ofj 4| FHO0f=?
Inner join2t outer join2| 2t0|&E? Outer joing 2 ZLsH7}?
QIElY L n2|SS oLt HHSHAIL.
SQL 2| 2{2[A index(0f|: B+-tree)E &3l H2| £=7t Wel|= wel=?
Nested (sub) query= 20|08 AA| AtEStEH E2717?

SQLO| having 1 where &9| H&tn} 240|427

{Database Design)>

Data inconsistency2t 21717

ER model2 £210|0 off ZR35tIt?

Many-to-many relationship2 =2 HZEZl = entity set2 relational schemaZ HE3i517| 2o &
relationO| ZH35t7}?

Data normalization2 £210|
Functional dependency=
2

3NF2 BCNFQ| xt0| M2t 2t 2Tt 27

2 7hol




<Database for Big Data)
o NoSQLO| ZHF1} Of|A| A|AEI2?
e NOSQL database®} relational database2| & 2}0|&HE?
e Vector database?t Al S80I 0| At&E|= OlR=? (2023 712 0| Y8 U=)
o LLMC| RAGOIAM AtEE|= BIEIDBL| 71'E 2t Ofj A A|AEIZ?
e Vector database?t LLM2| RAG(retrieval-augmented generation)0| A&l = 2|72
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{Keywords)
- Propositional Logic, Predicate Logic
- Program Verification
- Methods of Proof
- Sets
- Relations: Equivalence Relation, Order Relation
- Function
- Mathematical Induction
- Recursive Definition, Algorithms & Relations
- Counting
- Discrete Probability
- Graphs, Trees

- Algorithms

{Program Verification)

e Loop Invariant2t 22121742
e Partial correctness?} Total correctness@| 2}0|= 221Q17}?
e Precondition2} Postcondition2 S£Q17t?

<Relation)>

e Relation?| &o|=?

e Vace A VbeBYMaRb<->(a b) €RO| & XA HHSIA2. O7|M &1Z R}

#E ARVt CHE A7 THECHH O{E A CHEVE?
e Equivalence relationO|2t?

e Partial order relation0|2t? Total order relationO|2t?

<Function)

e Bijection?| Ho|=?

e Bijective function2 BtEA| total function@!7}?

e Partial function2} total function?| H2|E st 11 0|E EAIR.

{Mathematical Induction)

e Mathematical induction0O|2t?

e Mathematical induction?| gt SF2A] Strong inductiong £ ¢!

2EZ9| RO|




<Recursive Definition)
e Structural inductionO|2t?

e Binary tree®| recursive AQ|E H|A|HA| 2.,

{Counting)
f: A->B 40|04, |Al=n 0|21 |B]=m

Inclusion-Exclusion ¥2|& 0|23 &9

m'—mc1(m — 1)" + mC2(m — 2)" —

{Discrete Probability)

e Random variableO| 2219

A

0|7}

e Sample space2t 2901742

e Sample space?t Z= Fael7t?

e Exponential distribution0| £4Q17t?

e Poisson distribution0] 2101742

{Graph, Trees)

e Dijkstra2l Shortest path algorithm2| HA|=

= A27?

e MST7} 2|O|5}

o1l H 79| onto function &

=X

St

7-IO| sl

82 UE=74?

= HaIt Zo|dof tigkel=s 3R +E A

A
e

3

mck (- D*m - k)"
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HE 93

<{Keywords)
- Delay, Loss, Throughput
- HTTP, DNS, Video Stream
- UDP
- TCP, Congestion Control
- Network layer; IPv4, IPv6,
- Generalized forwarding, Routing
- Link Layer, wireless/mobile networks

- Security in computer networks

{Preliminary)
o OS| 7420 Cial dHSIA|L.

e Transport, network, link A&0| 25 HZ0f 25t ZQIG|, o™ £t 0|7t JUE=7t?

<HTTP, DNS, Video Stream)
e HTTP/20{ A persistent connectionO|Z+?
e HTTP/37} HTTP/20] H|5l BHH &H27?
e DNSO|M 20| CiSE|= entry= O{EH| 20FR| =72

e Video streaming0fl 20| Z2EZ JF otLIE HYSIAL.

<TCP>
e TCP2} 20| protocol2 reliablestH A st2{™ FH0| LFHIt?
e Flow controlO|2t £21217}? Congestion control2} flow control| 2t0|&H27?
e TCP2tUDP2| 2f0|H2?
e Congestion0] YHGICt= AS O{EAH &
e 3-way handshakingO|2t?
e TCP congestion control2 O{H 2|2 S2t5t=7}?
o TCP= {8 HASIA=71?

U712

1

{Generalized forwarding, Routing)
e Generalized forwardingi Cisf A 3}2t,
e Internet routing2 0|8 YOojLt=7t?
o BGP7 O{EX 2ts5t=A] Y5t 2t.




{Link Layer)
e CSMA/CDZI?
e MAC address2t? IP address?t MAC addressOf| B|5lf Zt= 2H27?

e Wireless networkOl|A= 2ff Collision avoidanceZ HEATH=7}? O{LH 5I¢H 242 ZTtA|Z

U=71?

o 802,11 Z2EZ9| £33 HF5t02t.

<Security in Network>»
e Network security?| 47§ ?+g24= 272
e TLSOfl CHslf AHsto{2t,
o NetworkO|A checksum= 25l At&5t= hash function2t security®llM data integrityS 2/l

A2 5t= hash functionO| MZ interchangeabledt?}?




Software Engineering

<{Keywords)
- Process Model: Heavy-weight, Prototyping, Agile, DevOps, ...
- Software Modeling: UML (Unified Modeling Language)
- Software Requirements Engineering
- Software Engineering Principles: Separation of Concerns, Abstraction, Modularity, ...
- Software Quality: Correctness, Robustness, Safety, Security, ...
- Software Design: Architectural Patterns, Resilient Design Patterns

- Software Testing: Black-box & white-box testing

{Software Development Life Cycle and Process Model)
o FORI DLRAHEQ| XEst D2NADRAS MENSHY |5 D2{3l0F & Atet2?
e Evolutionary Model (Prototyping)2} Incremental Model2| 2t0| 40| Cial A5t ofy st
D2 E0f AEstA|?
e 7|Z2| Heavy process model2| TE-E sl Z5t7|?I5H L2 Agile MethodsE S0i| otLIE &S
DZ2HE g MA| =2H2?

{Software Modeling)

e UML OllA A|ZIA CtO[Oj 1202 £o1R17t?

o DEZIO| 22 /H0|2t £A0|1 2HHE FAlst= 20| o L5712
o Y Rt &2E Qo 7t S5 2
o UMLOIM ZHSt St AJARIO| 2, FA, QIE{UMAS LIEH 4= Q= CHO[O{ 12401 TH3H o

:O.I A—ID:I I.

o FZ270|A 2 (Use Case Model)2 FA= EJSHY| 5t AQ17t?
o Cl2tlo] HII B E=2IQI Cohesion 2t

e Software architecture2t? 1 9&t2?

{Software Engineering Principles)
o SWOIIM 2E3t2t? 2315 & 517 fla 228 2422
e DevOpse Ot ST AT EQ0f JHY D} HYZO| A QITH?
o Al ATHO| THEY R[] 712 Z2 5t A0 2A0[2t 1 A2I5Ht?
<Software Requirements Engineering)
o 27 ZS0|M= O{EAH 2FArEE +Ad=71?
o ZHIE 27AIE OOt 2l 71 28t A2?

o 27ASH 22| (Requirements Management)& @i 5l{0fF 5H=7t2




o =24 (Quality Attributes)= ({22 &5t o S LG

Sk

e Requirement Engineering ProcessO|A Requirement Analysis2| &&}

e Volatile requirement 2011} | ARH=2?

{Software Testing)
o HAE J|HOR 510|E A9t S HA HAET} Q=0 1 =2 20|
Ol217t Sle 2 0240|2t 0 B3 4| %= 0|Re?
e Verification Testing2t Validation Testing2| 2t0|&=
e Test Oracle EA|2t F2QI7t?

o Testings &3l 2&0| gl 2LEQ0IE 25 £ UA=71?

<7IEb
o CMMI 2ol

o

| Cioll €72




Al / ML

{Keywords)

Problem Solving: Searching, Constraint Satisfaction Problem
First-Order Logic, Knowledge representation, Automated Planning
Machine Learning: Decision Trees, Linear Regression, ...

Deep Learning: FFN, CNN, RNN

Reinforcement Learning

Natural Language Processing, Computer Vision

<{Problem Solving)

Ax Z2|SOME goal7tr|2] HelE KIS5ts FelAE Ert QL0 0] F2|AE ges OE

=1
2212 BE30} 37

{Machine Learning)

K-Means =24gt2t d02|SS 22F 4ot 2.

Degree 42| Polynomial Regression 2&0| @HI|& st QCHH 2ROl DegreeE {E A
HHO{OFSH=A], of T1Z Al ot0{OFst=A| HESHA| 2.

20M|~40M dRlel F= ARIE B L0|E Of|&ote 2-E BFS2{ 1 Stet. Classification2t
Regression & O 20| Agotrt? off 22| HHFIAIL.

MNIST GlIO|E{ 42| 10-way classification A4S H|O|X|Qt HEC = DES ZR, AHHEHE (Prior
Al

Distribution), ®=&<=(Likelihood Function), At=&tE (Posterior Distribution)= 2t2f o
40|52 MUFHA|L.

0|||':‘\

Kernel TrickO|2t £1Q1| ZEts| S, 2ff T2 THA|0f Cia HYSHA|L.
Support Vector Machine(SVM)2| =2t & 2(0]| Cis HHsIA|2 — £ HI0|E0f|M st&El SVM

20| At S wf, O] ClIOIE{0|M support vector?} Ot ClIOIE & 25 A|AH5t1 sH&ot SVM2

ol

a m=
i 20|17t ASA| YA 2.
SEHSO RUL SY0| 2R HHSIAI2 — markov chain0f 0| Z2F2| XL S&0]
AEE|=A| BYSHAL — markov chain?| ZUF SE 0| 4|7t == O|A|E StLt O] e HHTFHAIL

ASAEYS &Y Ml AHESH= Dropout E|2=0] Q1A 12|10 off 25| dHSHA|2.

—

o
EMAZH(Transformer) 20| M Self-Attention HIFHL|Z0| LAUQIZ| ME5tD, Query, Key,

2t2F O] A5tg ot=| HYHSHAIR. E5 Self-AttentionO] RNN 7|8 22! Cib| 742 =
Yol ths 2YSHAIL.

<
Q
c
®
N
-
N

MY RE(Generative Model)O|2t 221Q1Z| A5t CHEAMQ! M RE &= 72| (0]: VAE, GAN,

— o
Diffusion Model )& dEISI0] 2t20| 7|2 O}0|C|0{2t Sf5 UA{2| 10| S HESHA|2.




e Convolution A2 201012| MHSGIA|2 — convolution layerZ} fully-connected layer2}t H| 3
Zte A H 0 CHEZ oLt 0|4 dHSHA|R.

FHStA|2 — CNN2t RNNO|AM AFEEl inductive bias?t £ Q1A| k2t

ro
)
nJ_>L

e Inductive bias7| 241
StLt O] 4 HHSIA|2.

{Reinforcement Learning)

o UZISHE0|A Exploration} Exploitation2| 7H'E0] 24Q1R| 22t MHSIA| 2.
o USISHE0|A Value Function?| 9| (Al)E A5, State Value Function2t Action Value
FunctionQ| 2}0|& MHSIA|2. £t Value FunctionO] A2 (Policy) 7} Q! 7|AM0| M O H&S

St HE5HA|2.

F515H5 0| A On-Policy@t Off-Policy &&2| 2}0|0f| CH3H A HSIA|2. ZtZH0| A At E|=
o

o>J oy

Wi

t0|E 2F5tAl2.

{Graph Machine Learning and Mining)
o 24T AMZY(GNN)L 2= 2|0 cial 2+Ets] Aot CHEX QI RES St MY5H0 =2
HAHUS S 7+es| dEotA| 2.
o 12X AZALO| Inductive CapabilityE 71 4= U= O|70l CHsl 7HEHS| HSHA|2.
o

o A4 2T YBIYo|2t 20|1,

e Graph Clustering?| B2l S4gt+S SiLt 2SI, ST e4-S 2[Helste La2|S0f U5

{FEfs| 2YSHAI2.

{Basic Math)
o PCAE &oll £ A2t S22 2 ZAE oiCh= A0| £EH 22 2918 2|0|st=4]
ML,
e Cross Entropy LossE YA,
o £ EEHATlindependentO|® covariances 0IRIVER?

e CFEigenvalue7t 240Y £ QLIR?

42l (behavior policy2t target policy)2| 2&t2 dHESt D CHEAMQI L12|S2 o2 S0 F &9




HCl & Human-Al Interaction

{Keywords)

Human Cognition: Mental Models, Attention, Perception, Memory

Interaction: Affordance, Feedback, Mapping, Constraints, Interaction Design
Usability & UX: Usability (Learnability, Efficiency, Safety), User Experience, Accessibility
Design Methodology: User-Centered Design, Design Thinking, Prototyping, Iterative
Design

Evaluation: Usability Testing, A/B Testing, Surveys, Interviews, Experimentation
Human-Al Interaction: Explainability, Interpretability, Trust, Transparency,
Human-in-the-loop

Al Issues: Bias, Fairness, Accountability, Overtrust, Undertrust

Collaboration: Human-Al Collaboration, Mixed-Initiative Interaction, Personalization,
Agency

Affective & Social: Affective Computing, Emotion Recognition, Social Computing,
Persuasive Technology

Emerging Interaction: Ubiquitous Computing, Wearable Computing, Voice Interface,

AR/NR

A
e

<AESEINESI BE>
[
[

HedEs>

e Affordance2t signifier? Xt0l= 2210t
MappingO| 22X 0| Xl 2= I At E Xt &
Z 2 feedbackOl 2t 10|04, feedback0| £ =g (|

Affordance, signifier, feedback, mapping, constraintd} &} & &Sdt= 0l £ StLt
S0 EZGtA2.

2

2 HEH getAUtR?

2
=
o

AL O

»Q
e
u
)

Wearable computing0ll Al &2 8t HCI Ol 5= 2 :
AR/VVROI Al presence, immersion, cybersickness= £ 21 21 J1?
AR/VR CIE{H 0| A 0fl A spatial interaction0| S 28t 0

e Error preventiondt error recovery2| Xt0l= £ A C1I1?

e 22 (Mental Model)2| &2|Jf A Q1D}1?

o AMEXQ UHE QN AAH RO S LIS If M= 2 MOt A2
e Voice interface2 EHE2 A2I? HH A0l A GUIvs. VUIIt £EEXI?
e AR/NRO|I JIZE UIZ CHE B2 221017

e Context-aware interaction0O| gt 221 210}t?

[ ]

[ ]

[ ]

Learnability, Efficiency, Safety 212f= Ol A2 & £ XS
A& H(Usability)S &2lot, =2 248 4= 22010




o AMEXS X AS FEW TI| AIS 4%48 HEA Ct2 A EItoll OF St=Jt?

o A& MBI P AE(UX)2 X010t 221010172

o AIEH0I E2 AIAEO0| BFEAl UXE ;8 t? BHel € S0 £ FotAIL.

e Universal design, inclusive design, accessibility2| Xt0| S & HGtAI 2.
<Design Methods>

e User-Centered Design2| s &l | =2 R310210t?

o 2l iterative design0| SR &tItR?

e IZEEYUS OUHEE SN2 RAQIN?

o IZECY BN ZUINUHAUCUE HAHEH EHE =L 22017

<Evaluation>

e Think-aloud protocol2 2210/ 2H&E 2
Usability testing 2t A/B testing2| Xt0l= S A C1D1?
OIHFA EZ AL EHES Ul

=T =

ME EHUN EQE RAS 202
AE EHUN SYBS, EEBS, SHEAE 2L

=0 T BEH T, © e T, — T = T A

HCI & & 0l M &It XA+ ==, task design, counterbalancing0l S 28t Ol = S 21Dt?

<QIZt-AlY S HE>
HCI 2 E 0l A AIAIAE ALE Al 2dE = A= =2 0lF= SR

-

) A

e Human-Al collaboration?| &, &1 FI &€& SAIII?

e Mixed-initiative interactionO| &t 2 ! 21 J}+? Mixed-initiative interaction il A{
initiativeE A Xl AIDF JFE OO AR AFE RO O JHOF GH=0H?

e Human-in-the-loopJt 2 25t A& It Z QoA L2 AEES A=3HAI2.

e Human override J|s2 M Z2206t0H, HE StAH O /J_=I1?

o AlJ|IBH=A AIABINAN HE D D AISH/AMEX FE N KA =2I6HAI 2.

o ADI ESEAGHES Y M CIEHOIA= 012 HEH ESAOE ot=I1?

o AIANAEINM AHE X2 agencyE E& 60 = A2 A2 20|0t=1? AHE XL

agencyE L3StAIZl= Al QIEHHIOIA L] Ol =

e Albias= (HEH ZMotH HEN =23t = U=K1? AI bias 2t human bias=
HEHN HBE=01?
Al Al A S0 A fairness @t accuracy AFO| 2 trade-offE HE N CHE == U =D
AMNEXILAIE oA MISHALE S 8GHA E &= 6H)] |18 IEHHO0IA & H
g2 SACII?
Al Al A0 A accountability= O € | = Lt?
PersonalizationO| At Xt Z& 0| O|Xl= &2 SAIH?
Affective computingOl 2t 2 1 21 J1? Emotion recognition 7| = 2| 8t Hl= S 210t?

Joo

=
-
IS)

0 1
g 1~
Q $0
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{Keywords)

(Time Complexity)
Sorting
Divide-and-conquer
Dynamic Programming
Greedy algorithms

Graph algorithms
Advanced data structures

Complexity Theorem: NP-completeness

{Sorting)

e Sorting algorithm S0l ™ ZAS0| A=71? Insertion sort, heap sort, selection sort, quick

sort, merge sort = optimal gt 241} optimal 5tA| %42 Y2227 11 0|[=?

Partially ordered setO|2t?

Quick sort Of| CH3lf HHSIA| 2.

Show how you can make Quicksort to have O(n Ig n) worst-case running time.

Optimalst @8 &12|S29| 0| S0EMEL. O L12|SZ2| complexityE 2A5t1 optimalstthe
Ae SHoEML.

nZlel RZt7t array2 FO{FELICE 0] £0 Mediang 2= 12|58 MYUMNEML. M
212|E29| complexitye FAYULZI? Median2 2= optimaldt €102|E9 complexitye
SAYLI7E? optimalsttte AS H{EAH SHEY & ALR? Mediang 2= Y12|SS 0[&3¢
nZhe| =AE JEHEME. O FE 212|F 9 complexitye FALUIMN? & 7H2| 2HE &35

ReductionO|2t= 7HES dFa EM2.

<{Dynamic Programming)

e Dynamic ProgrammingO|2t?

e Dynamic programming2} Greedy algorithmOi| C{5t0] 2fzfo| 2SIz HEH5 D, & S 1}
=

=
2t0|HE O|op|stMl2. FAZHE22 Dynamic programmingl=2 £ £ UGl Greedy
algorithm2 2= Z £ Qe 249 o€ S0EML. O 247t dynamic programmingl. 2 £ 4
UCtE A2 SHHEM L.

A= OO

{Graph Algorithm)
o T12§IO| Ho|? E2|o| Ho|=? E2|e} OO TAH=?

e Topological SortingS AHGIA|2
o 222 AtO|Z0|2H?




Tree traversal®| 3 7tA| YAlS HESIAIL,

Transitive closure@t?

Finite state automata2t?

Binary tree2t? binary tree®|A 2t node= & 7HQ| childreng ZHLt =2 leaf node O|HLt =
20| stLizt & ©f, non-leaf node®} leaf node 714-2| A A2 HEHA =712

Minimum spanning treeE ot= ¥12|S, 11 ¥12|S0| Y E=?

T7F J2fZ G| minimum spanning tree2tl StAF GOf| U= ALl &= FA st tof| Ciah, GOflA
sQF t AtO[Q] 2[TH A2} BIEA| TOf| Z&HE[=71?

tet.

M
atl

ol

Dijkstra’s algorithm=a A5t A7t BHEE 24

=
Floyd-Warshall algorithm2 A5t A2t 2=

tet.

uj
HI
ol

{Advanced data structures)

e Priority queue2t? HeapO|2t?

{Complexity Theorem)>

e NP Complete?| Ho|=?
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<{Keywords)
- Geometric Objects and Transformation
- Rotation
- Interpolation
- Viewing
- Rasterization

- Ray Tracing

{Transformation)
e Affine transform2} Rigid body transformOf| CHaiA{ 2}0|2 M EHFIA| 2.
t

o Affine transform2 3 & £E222 2|7t 7}&35It. 2217t 7tsT + F20 tioiM 2F5HA 2.

<Rotation)
e XYZ-Euler angle rotation2| Gimbal lock problemOi| CHa{i A HEHGHA| L.
e Rotation transform2 Quaternion multiplication22 HE 30| 7+55tCt. QuaternionOf| CHaH A
MYstA| L.

{Shading)
e 02 shading LS}, 2t0|H S HHSHA|L

<Rendering)
e OpenGL rendering®|A model view matrix Of] CHa{A HHGHA| 2.
e OpenGL Shading Language= 3| fragment shader2} vertex shader2 LH50{ & 4= ICt S99
210[H0f| CHai A HHTHA| L.
o 3 JISHEEE 22t FHC 2 BHSH= 2ty S dH 0|2t sttt O|F 2IsHAM = perspective

projectionO 4222 24150, 0|0 CHa 2FSHAIL.

<Ray Tracing)
o =249 realistic 3 appearanceE S| M= 2H|Q| BHH BIALA|+E 43t &4-2 BT
HH 2E(BRDF)0| Z235IC} BRDFO| CHalf AESHA|L.

e Recursive ray tracingOl| CHoHA] ZHEHS] AHSHA| 2.

<71ER
e Edge detectionOf| CHall MHSIA|L.
e Massivedt G|O|EE 2T o2 Z5{H, O{E X Si{of 5t=71?




32tel ThgEZtol =0 U= 3AYE SASO| 23te| O7e=z AP0 R2(e FHHO

202t 0|8 R2le 23 A=RE SollM 42282 3/ =l=0 oluf ZttstA= ORAS

0|-83510f 32t Z7H0l| U= SHIE ME5HA| EICt, O|wh OFRA input2 (x,y) 222 ZEEQIG| O E |

32t Z7H0 U= BAHE MEH (selection) & £ UST? 0| 71534 & 4 U= Object
o

=
el
or
u

=
249 HE 2= LAE M SHE LMes 2HES =52l bounding volume 2 hierarchical

St 7Hg5t0] AFE LY. Of9f ZHEet O & 2HS0] LOILL WEA *{2|E & + A=A 2Estet.




AE B35

<{Keywords)
- Confidentiality
- Integrity
- Public-key cryptosystem
- Blockchain
- Access Control
- Web Security
- Software Error & Vulnerabilities

- Program Analysis

{Confidentiality>

o AT 2F ZEOM IV EE HAS AESHE Ol7E 2Y5HAI2.

<Integrity)
o SHAlRtol S5t oHHd 27 ZHE MR HESHAL.
o YMHO|M ALZAI THALIES QHATIA A &otal ALESt= RO Tl AHSHA| 2. O]of TR5t
ATt 40| Tl =3tAI2.
<Availability)
e SYN Cookie Off CHaHA HHSHA|2.

e DDoS &40 thSst7| flet HOf 7|=0i| Chsto] 2FstA|L.

{Public-key crpytosystem)

o CHZ7| S0t BIH7| US| ZATHHS H| WAL,

e O|AtCHS(discrete log) 2AHE HdEGIA|2.
e Diffie-Hellman 7| et 24|E dF5t11 {2 SRS A (man-in-the-middle)0i| 24|
MYSIA|L.
{Trust Model>

o UERINM FEE HESS wf HO|HE E=ot7| 2ol Y=stot= YROl= O™ 0| JEe7t?
e Transport Layer Security(TLS)7} £23h= 37t2| Security PropertiesOil CHai A MEGHA| 2.,
o PK| A|AEI0AM CA(Certificate Authority) 7t ZISHE| AS T 2445 4 Ql 4

rr
Mo
-}
uj
[|_|>-
ol
Q,D
>
to




<{Web security)
e Cross-site Scripting 34
e Content-Security PolicyE 0|83t XSS &4
O| 701 CHaHAM HAHSHA| 2.

{Software Error & Vulnerabilities)
Process 2 ThreadOl| CHSHA] MGt 242l CIEHE S

Process 0| 0|&3t= 7t B|22](Virtual Memory) 7t

T2 FAp?

Buffer overflow =20 CHEHAM HHGIA|L.
Big endian and little endian0j| C{aiM AH5tD M2 CHE
0|2 = Yol CHo A EESHA|2.

{Program Analysis)

of chaiA 2F35t O] 405t

MO
= O

7| flet Y-S0l Tl M DESHAIL.
YOIS=A0| 7ts81? 7hsotAl gtk 1

HEHA|2.
Ch2

Process?t SREICHH -0

ot

27l12| 2HAl0| Buffer overflow =40

o UEAQ YY A D=2 H AL 7|50i Ciol 2Y5tal, dHYE =5HAL.
<VIER
o EtRAHE HAM FI0[LAE YAIO|EO| HE5HY| 72| st 2E 22 VeSS =AMU=E =5t

LESH 2SI 2.
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