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1) wak= SiA| Ef (Course Hashtags)

AIA|ABIOL7 || K™ (Al System Architecture)
SIEOAZEYAHSSHEA (Hardware-Software Co-design)
KEMICHZ 7 & (Next-Generation Computing)

LLMZ}& 7" (LLM Accelerator)

AL L X X3} (Compiler Optimization)

2) &t S{A| Ef1 (Lecture Hashtags)

EfCUDA’ (Post—CUDA)
Ol O] EIAI" (Agentic Al)
%ﬁE#Al*E*ﬁl (Full-Stack Al Design)
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7|* (Making Al Chips)
A28 o|0|2" (The Future of Systems)
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1) =1 X} (Required Textbooks)

@ Patterson, David A, and John L. Hennessy. Computer Architecture: A Quantitative

Approach. 6th ed., Morgan Kaufmann, 2017.

* dFH OF7IEN ZOofe| HO|SYLCH & LO[2 22 H HE2[ AF, B M2t
O

XAl 757 2AE flet stEfofel 22 J2lS Olsfst= o ¥+ L Ct

Egfjd §'o=z gl Ame F0te| ™ YUL|CE Part 30|A] CHE LLVM/MLIRS|
, =002 SOojL= XAz 7|Ho| O|2X HiEZ o

2) &1 23 (References)

Part 1: THH{CHRS| M2t (Paradigm Shift)

@ Vaswani, Ashish, et al. Attention is all you need." Advances in neural information

processing systems 30 (2017).
* OO LM A E ¢ EYAZD OFF[EME X=2 Korel =2 YLt

@® Ma, Shuming, et al. "The Era of 1-bit LLMs: All Large Language Models are in 1.58
Bits." (2024).

* 1 58HIE LLMQ| 7HEE MAlStD, '&4d = Al B 7tsHE ¢ 7|GH[HQ =&



HO|X| 4 /12

2L Cf.
@® Meng, Fanxu, et al. "TransMLA: Multi-Head Latent Attention Is All You Need." (2025).

*KV ZHAl 2ME SiZSt= MLA OF7|EiMe 7|& GQA ZEES MLAZ Hetst= H48H
o =2 Y2 E HetetL ot

@® LangChain Official Blog. "LangChain Research Reveals Al Agents Face Bottlenecks in
Tool Usage." (2025).

* ool E AF BE B W HAHAE 2EMM He 2H d5 Mot 2HE 24

HIMNE ME22 A" 279 2rds F&s| EOFL L2

Part 2: SFEQIO AT MAH (Hardware Engine Design)

@ [PIM] "PIM-Al: A Novel Architecture for High-Efficiency LLM Inference." (2024).
*HE2l W FHEPIM) 71ES LM FE0| HESH0 TCORE OHX| £H|E 27|85z
2dot=s Z4l OF7[HME AL CH 3]

@ [CXL] "Exploring CXL-based KV Cache Storage for LLM Serving." Proceedings of the
2nd Conference on Machine Learning and Systems (2024).

* CXLE E83t0] OO|™El Ao Wl HEQI KV 7HA| EXME siZstL, GPU HIES &
ddote MR A|A"> H7 & ROI 242 MAIZLICH

@® "A 3.1 POp/s/W Fully Digital Hardware Accelerator for Ternary Neural Networks." IEEE

Journal of Solid-State Circuits (2021).
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Part 3: 2ZEQ|0| FLk| HA (Software Brain Design)

@® [LLVM] Lattner, Chris, and Vikram Adve. "LLVM: A compilation framework for lifelong
program analysis & transformation." Proceedings of the 2004 international symposium
on Code generation and optimization (2004).
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@ Lattner, Chris, et al. "MLIR: A compiler infrastructure for the end of Moore's law."
(2020).

* Chefet P Ao 7tE71E X -SH7| flet AAM|CH Hup@e) 21Zaf MURS| B T

Part 4: O|2X =0+ U &F AT (Theoretical Breakthroughs & Advanced Topics)

@ Dao, Tri, et al. "Monarch: Expressive structured matrices for efficient and accurate

training." International Conference on Machine Learning. PMLR, 2022.
2o A7| OitojHebet 22 FxtE dES SO H2ld REC sEdut 95

o=
SAI0 =0l StERof Q4 &ng|E A9 tHaXel AL

@ [Natural Policy Gradient] Kakade, Sham M. "A natural policy gradient." Advances in

neural information processing systems 14 (2001).
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@® Schulman, John, et al. "Trust region policy optimization." International conference on
machine learning. PMLR, 2015.
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® [Information Geometry] Amari, Shun-ichi, and Hiroshi Nagaoka. Methods of

information geometry. Vol. 191. American Mathematical Soc., 2000.
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Part 1: T{Z{CIR2| Het - of M22 A2R0| EROIW? (1-4FK

O (=h &9 271 8 =87 43 & 0|2t Fxo| gAtet ‘M2 Y 2.

O (B) EMAZHO SZut NVIDIA GPU/CUDA MENA S| X|Bi 24 LM FZ29
=

TCOBAREIS)S MY 22 X 45 24,

@ 27Xk M22 Z12[Fe &8 2899 1Ee

O (@H F+E3HE OHIM HHL|E: MLA(Multi-Head Latent Attention)2t TransMLA &
=4 KV Al &=2 2|2t THA.

>
K]
rz
1o
El
=

O (5) BitNet b1.58 &&: 1.58H|EXM T AXt3to| 2|t &M gl At
S

Mol EAE.

@ 3k oM 7hE E=AR =X - ojo]HE ALl =

19| 2t5 12|t HE &AL Think -> Act -> Observe 2 F I} 'KV

A &
IHAl Z2 EX 24M. LangChain, AutoGen & H1E Z2| 30| A|A-A FHA.

O (=h) MEH2=2 28X O7|8A: 'EoA7| ot2t0|Eel (K=LLT)E o|&ct o{HM
.|

O (B) UM TS 9 1F Ak M2 HF(Trust Region)3t PPO THEHES LM
At 2 c M

M =30 ME83l7|. TH=H i (Monotonic Improvement) E&C| o|0|Qt FL .

Part 2: SIERIO] AT 2A - 'OO|HE 7}57]'] EHY (5-8F A
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@ STALAIZ 98 XY k2| 3=
O (3h =2| Ho|E =& HMT|e FMY|o| REX X0| (BF, MY, &5).

O (B) =0 7|& 210f(Verilog/SystemVerilog) 7|Z. [&& 1] Ztohst Ae =2 K|
(ALU) 2A.

65X AIE ?let HFH OF7|HK

O (@) HIO|EIZZ2 of7|=A vs. H|O] S Of7|EX.

O (=) NPU Et(Tile) E4: MAC SRS UMY &% A= |FR(Ternary Arithmetic
Unit, TAUY'2| 7H'E 24|

@ 77X HZ22| A|A"D CIHAHYUE
@h HZ2| AE +X (SRAM, DRAM, HBM). PIM(Processing-in-Memory)2| &=,

O ) & Uge 152 28 HERANoO)2 CXLS &8¢t '0fo|MEl A3aX|Ij

® 8%} FPGA ZE2EEjO|T
O (=h FPGA O}Z|ElX{ 2| O[df (LUTs, BRAMS, DSPs).

O (5) A& 2] 6Xt0| EA T TAU'E VerilogZ2 T3, FPGAO]| £t (Synthesis)stO]

2l an NBY 4

Part 3: 2AZEQ0| Fk| M7 - CUDA SIXtE 22|5t2t (9-12F %

@ OFXL A0 Aup2{e| ofsl
O (2 Chris Lattner®| H3}: LLVMO| R EA X (ZEEQJLE, FE|OIO|X, HAL),

O (B) Al AILHE Qlst ATt 2{: MLIRS| 7HE (CtAIZ 7t E3H, Dialect).
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@ 10AL LLM 7H57| Zopgy TE2EJE A

If

O (2h TOIEX|(PyTorch) 2 & Jd2f= =24 Sl Torch-MLIR 2&H.

O (J/) LM 7t%7| A8 MLIR Dialect §2l: BitNett Z2{A7| Lt2t0|ESt AME
siste 2a|oko| 9lo] BHE7| (A& 3] LLM 7t&7| Dialect T+

@ 11FX: XAzl 7[zat A|&E

k>
I

E9QIof
(@h StEN =E/5% Z[Hol AKX 2 (Operator Fusion), EF 2 (Tiling) T EF.

O (8) MLIR Dialect® 22| NPU2t RISC-V X0 ZOE 3t M= HHO=Z H3t
(Lowering)®t7|. C|HIO[A EZtO[H 2} BIEFY (Runtime)2| gt

Part 4: 3¢ % 02§ H|H (13-15FXh

@ 133X AME Aty
O (@) 2 TPU & XLA 24: 43H0l SIEQ-A2TEQ0 55 HAS| uZE.

O (=) Grog LPU #4: Tensor Streaming Processor OF7|ElX 2} Deterministic Execution
DEO| AIAMH,

@ 14Kb: KIMICH Al A|AEI Z3t

O O|MEl Al 7}£7|: 4¥K+°I O| &, 5-8FXto| SLEQ0, 9-12FX2]

O (=h & 24l
250 Oo|HE AI2| E=S dilZots SLH A[LHE OF7|HN 2Hd.

AT EQIOE

O (=) PIM/CIM: B 22|t AHitol BAZE 5120 A= Ol2f.
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1) M= O] 1tF (Prerequisites)
= 4o gunelE, AZEQ0f, StEQ0 S A E HLEEs AHT FHE CREE,
of2f ZOF0| Al EtEto 7= XA S EQ2 oLt 4352 =42 fId) dE2
Ct2 G0 st OsHE Z=10 QUO0{OF LTt
3+ (Required):
@ ZFEE TX (Computer Architecture): ZTZAM Al THO|Z2tQI, FHA|, HZE| HFZ F+=
& o0 AFH A2 25 2|0 ofgt 70| A= ofsh7t E=H YLt ot =&
of 'AFH F#Z' It= O|0| &=5t= X|A0] 2 E LT}
® C|IX|E =2| 3|2 (Digital Logic Design): =2| AO|E, &% & =% 2|2, ALU &4
S StEfIoel 7|2 74 a40 tigt X|A0] EQetL|Ct Verilog & VHDLIM 22 of
ELN 7| AO{HDL)O| O O] AUCHH 2 =20| gL

@ =212 % XtZFE (Programming & Data Structures): Python0| 5=8i0F S},
C++0f Cigh 7|=2XQl O|gf7} UM FgU Lt ¥AU2F A XAzA=0] CHeh EFERSH X|

A2 ALY HNE ofefots O BaHYLICE

S 2E (Linear Algebra & Probability): d& =M, 01g4, 8H 3¢+ & M
o o |
=

=2l iy 7iga =8 2 849 7= #El= A €12FS 0
& LTt

HZE (Recommended):

® 7|AEtE/E2'd 7HE (Introduction to Machine Learning/Deep Learning): ZAt St
g, Ao, Mg3Lo| 7| #x0f Chet O|sf7t MY ELICH ES| EHAIZD

—_od
(Transformer) OF7|EXOf CHSH AR X|AO] QUCHH Zo| &2 WMEte+= O < |2
gLt

@ ZmYUB| (Compilers): ZIYUB{Q| 7|2 THA(0{3] B4, T8 24, #(Hs}, AC M

A)oll thet 7HEH o[zt A2 B part 32| S &&= O =50 &L

® 23 MK (Operating Systems): A|AE AZEQ| Al =
ClHfO|A E2tolH{ o otof Chet 7|=2X 2l O3t AT Zolel MMl OglE o|s)
St= O R8¢
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* 7§Ql = E& (Windows/macOS/Linux)
* RAM: 16GB 0|4 #7% (FPGA &4 & %

* CPU: 43.0{ O]
L|C})

2)

I

® SI=S10 (Hardware):
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232y 10f: Python 3.10 0|4, C++ (gec/clang b 1)
g ¥ 3: PyTorch

1L

1T

* LA H: Linux 4 (Ubuntu 22.04 LTS #Zh. Windows AFE XS] AL WSL2

(Windows Subsystem for Linux) AX|7} X QlL|Ct,
* SIEQI0] MA E: Xilinx Vivado EE+= Intel Quartus (& X|

* Aoty =2k LLVM & MLIR (
ol d)

* Al

*

@ LIZER|0 (Software):
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* A 22| A|AH: Git
* GitHub AIH: 2

® & (Accounts):

0o —
oy K o7 3
T o e Ol or o <l g
o 10 0fo < = m:
o — ry =0 H0 S o I o
WE = G g
=y OF oo o _uf H 2 &5
w_n_._._@.m_.__. ol 00 W|_x4
< Kl xF # o Ok |mL|+o._0
c_oﬂiﬂmm EI MOWur_n%
1 [ < < < £ __ A
K 4 O RO wlx X T & S
oL FEE TRET
ém%uﬂ | S W%Mﬁmmm
- o %o D = | & KL KO
= o o G BlR e Ly
fof o 4w o | 2 |or RO O S
L >3 _u“_.m ol o <+ = KO K ) =K - g
< P | 2 8l =| 9 o1 o 12
0 - = Ok %I |5 R — |1 - O
< = K o [ oo X .__.Alh_lu_.__Al ol
* A ElE g™
1oF ol omu 8- ol Hl =~ . 1% K X
R Nﬂ%m_g_omam_mo gl < e
K K P 5 =| RO =g = T S
_I__I__A o | - H.AEI.'L_LOO
51 HmH\_EE_I..wﬂmo =3 o < 5% ©
<+ xﬂxlﬂ-o_m_w@i SEZas o
i xﬁnx:_orﬁﬂomulalmmomomﬂmw
K0 5 uxuwmemomawo.xrom_ﬂxw:__m._wlw@z
10 RERREEE L EE o X e
K < x_Lu__A|ﬂuou._A|_m_|.._roo_||H_AEO|_E|
HHH.”.H._”.../ - =
= o ._womommuo”uo”uo/ncuﬂ_ux/nm_.moﬁ._uzﬁ
s = KO KO KO KO KO KO|KO oo o wjr a_m..ola
- - IM%%AE.&4|§_A____EI._MEF_A
< - T| = — =T =
{i0 2 A_Axo{ianx Wo_wbm;mA
ranl 10 OO0 O O KU 0 K | NO o =N jol
= coloEMOmET R o
-~ S =6 oK
- R0 <k A  _ N BA
BT ook om0 ™| T




	1 수업 목표
	2 교재 및 참고 문헌
	3 강의 계획
	4 평가 방법
	5 정원외 신청
	6 수강생 참고 사항
	7 장애 학생 지원 사항

