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B C2: Al i BRIBR AR H

[FrBmied | s Bk BB B R A% e A a ]
FMHEALE | Al iR B3R AT
ABABEUL R NERZEBCAGERA R AR ENBEET
ReGE A NBEGEBUR TR LT %N F K > BHERE 5 HA12
A N (KA R RS A Y > U B S A e —Ea e L Ee

#HE BT

}M@)&I
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%%%%Wﬁﬁmﬁﬁﬂﬂ
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B3 NBEEAALG R RIE BRI P 0 ARG ER
BHEHE K - ﬁ REY > BEZATRER—MBHH®
Al #8848 ik 35 248 -
HEHE
REEVETFE&ER (1) Linux-based T : S#/Ex 1%
HREEE KA - $R4F PA 388 ~ 5 SystemC £2 X, ~ XA & 3% 4F FPGA
BABAHERT |2 BRHHE
VEPT B IR AR~ (1) Xilinx Phyq Z2 FPGA : 3,720 7t/ K x 10 K
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B E T Beft z“ﬂl
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N e
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3 REERALHEBERASIERTEETYHE : https://reur].cc/QjxzI9
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¥ 7t : Introduction to Deep Learning (3] 5%)
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A A BB 12/ 8%
HWEABAREERAHE O MESAREETE, LT
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Bl AWNFEELZE YOLO /7 AE R AT R IE %
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M B2 RS E AR 6 AR R TR
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2. A HAHRE SR A% Al huik 8283 HA(6) B)
B3 s ELRESE ART @048 BBt B AR ek
(% §.45) 244 https://reur] cc/90KO6v )
T EHMAESE | BREHMETR C ERAHMES R 0 A4S F %I R4 (Python
7 23U BA codes, Verilog model) #1311 40/ R A A EHE > T LM Sp M
1 % BRI R A BCR DA & B3 k- B - etk
B 1ap 24 R(1a81-3A) 158%484%5,000%
(1) ¢ % : Nvidia Nano GPU -} %
(2) EFE#4#H%  USB /& Webcam 4 48
R4 e (3) #rgt = B : Keras & TensorFlow > Python » 21| 4/ X B %1% & k¥t
T YII L F(dataset) i
(A 2 2. %%ﬂ%‘c,ﬁ:%ﬁ N Alﬁvi%%%‘%’y‘\%ﬂﬁﬁ-?ﬁ*i&% :
R E Ak B o &%\ﬁil ?:ETEU ﬁ‘«%ﬁijﬁ (14843~5A) ’ }%&1”% #) %2§,OOOTD
R 4 15 ) (1) % : FPGA 4 4 & kA “F & (Xilinx Zedboard 2% PYNQ-ZU)

Q) A4RAFETE TEABATKRET

(3) #: 8¢ = A : Xilinx Vivado Design Suite > &,4 42 SoC Z24#% ¥+ fw A AXT
DMA & Z 5 AL 4 &, {# A 2|44 IP: Zynq Processing System ~
Processor System Reset ~ AXI Interconnect ~ AXI DMA -~ Al HW
module

BALSTRHET
B E T R 230
BRI AT R 3%

(BFwmTRBA)

TR GAR T E /e AR A RN X3 -

TRET R T IAEDY A (384 https://reurl.cc/X404QD )
HERBHE TS (30 A/ #1350 AAEBRRETRANE -
HELRASKAERALT £ T4 | hitps//reurl.cc/QjxzI9
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B C-7: AREGH B FEHXREFRRE
[P il s % e B R R A 808 7 3

HMHBaLE | ARTHHBAEEEARREAEa
A e BBAREH RS BEAPEAGEELR ARERGES -
#E B8R
M AR | O
ki | £ O Do N R RG
47 % 4 = AR E S PR A IR T G NEF)
¥ 1= ! AISOC F 4 F 83/ 6F)
A FBERRRBLEES— AISOC &R TR —EAREHIRE
o STUAPERRIE ARGy ~ & sl o~ AR LTHEBEEHENR 5
BERTEANERNOREEERL —RNBEABEEHELE -
XI5
Ba— 324N EAER LA Python £ Google Colab F 4 4 4
T FHME A Tensorflow ~ Keras » & /i CNN zZ 4% i — s 64 5% 79 CNN 238
7y 235, B AL > 452 A SR AP B IR R A TS -
B BATARZH IR IR > B GIT B AT R
BAZ ! B2ETRIRZIBEA > RARAKX ALK T » BATR T AR
EoprE o TEBERBTER BT ENEMNRL -
AISOC 3+ & F 4 ¢ F Synopsys 8 ARC & R A %M B F & -
g B NN 1' ‘?:9;{%% :
ﬁ;;g;;g (1)1 AR % © 80,000 7t x 1 £ = 80,000 7t

2. FEaM b E D A3 A— 0 A 30 ARG -
(DWE-I B 4% 2,310 7t x 10 42 = 23,100 7©
QREEH(ETHEE - T ZER -BM.F): 690 T x 104 =

B (A a2 E
T TN

AP e/~ H) 6.900 7t
W/ s | TREZHM TRV RHM -
BRESTRAEZ Y | 2. WA T SIS D1 GR 0 BB 68 N EF e
gEmBakiE |3 FELRASKRAEAALET I EETHE  https:/reurl.cc/QjxzI9
(8T8 h) |4 ATPHEL2EHE T4 © http//atp.ee.ncku edu.tw/

BEHEG B EEHRAREE TR MM EHR
W% O LEME B
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B4 D-1: RISC-V 4 E BT Ve fe it

HH B a L/

RISC-V 45 & 4% 34 R 15 2% 78 R Al 353t

HM
5 B A%

1 RESaERHZER
A RISC-V a5 2 R 245 > B4R A T ke, me
e > BAFH B84 23 RISC-VARUR BRI L
o
2. BMsia
(1) Al: Single Cycle RISC-V Hardware Implementation
B4 4 4 RISC-V @A gt 2 H B Mt > S AT AN M 7
ﬁﬂr RISC-V A A4 4 R A LM R4 - b8 Verilog B #8435
SAMAAR—EFHF RISC-VRES -

(2) A2: Compression ISA Implementation in Single
B4 RISC-V WA E R B+ B K 1F 4
## RISC-V B 453k ods & A L=
o AT XA BB EZE

# MIPS CPU
A0 R IR B

Cycle RISC-V
S T EN I HM T

%3t > 3% 3% Verilog 72 82 1 it
855 RISC-V 32 % -

M AR 4B 3

12 hrs

B H
ES =¥ &

1. Al: Single-Cycle RISC-V Hardware Implementation (6 hrs)
Al-1 Lecture: Introduction to RISC-V
A1-2 Lab: Single Cycle RISC-V Hardware Implementation
2. A2: Compression ISA Implementation in Single-Cycle RISC-V (6 hrs)
A2-1 Lecture: Introduction to Compression ISA in RISC-V
A2-2 Lab: Compression ISA Hardware Implementation

TEHRME A
WE%%

1. Handout
(1) Introduction to RISC-V (2) Single-Cycle RISC-V Implementation (3)
Introduction to Compression ISA in RISC-V (4) Compression ISA
Implementation in Single Cycle RISC-V

2. Video
(1) Introduction to RISC-V (2) Single-Cycle RISC-V Implementation (3)
Introduction to Compression ISA in RISC-V (4) Compression ISA
Implementation in Single Cycle RISC-V

3. Others
(1) Testbench and Synthesis File (2) Online tutorial of verilog coding

i % R AFF 6 B
e dERA
&

1. B # Verilog ##t 28 #5(NC-Verilog) LA & & 5k 22 35 (Synopsys license for
Design Compiler)Z T 43k -
&t RPREEE T34 NT$100,0007T ©

IS E
?%éTkﬁz
i)k S 4 40T % 3%

BEHZER THFLERINEMHAENE

WIE R+ AR S

HHE LR A%MERALEETE TS | https:/reurl.cc/Qjxzl9
ATP 342 &4 % & 49 © http://atp.ee.ncku.edu.tw/
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é?kﬁ By EBXE2TFIRERTA HRFHII
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BaD-2: FAARISC-VELEREBRICEMLE &) 4 48 &8s

¥MHBE s | MANRISC-VHLSEER R RMLR oA #8 B8R
. RS AEEHPER
£H RISC-V 54 & ABRBEEEBREL LEBA KBRS
BERAPITHAERFE - 328 FPGA THEHILES > BE—F A
BEEpr B4 BRERARZSERLENE -
2. HMEa
A (1)B1: RISC-V ISA Formats & Features
#H & BAE A RISC-VI5 4% » St $ L MIPS 3542 £ E RS &4 ©

G

(2)B2: Gem5 and DRAMSim2 Simulators
R RISC-V/a e a3t 8 > £ 8 20347 LB E A -
(3)B3: RISC-V on FPGA
EEBRNERES > NM@F RS 233t 7 FPGA £1F
FEHALES  BRMEUE -

M B R

126

BM e
A2 K

1. BI1: RISC-V ISA Formats & Features (2 hrs)

B1-1 Lecture: RISC-V Instruction Set Architecture
2. B2: GemS5 and DRAMSim?2 Simulators (6 hrs)

B2-1 Lecture: Architectural Simulation

B2-2 Lab: RISC-V ISA Simulation: Gem5

B2-3 Lab: Memory Simulation: DRAMSim2 with Gem5
3. B3: RISC-V on FPGA (4 hrs)

B3-1 Lab: RISC-V with Custom Instruction on FPGA

T A B
SRS L

1. Handout
(1) RISC-V ISA (2) Architectural Simulation (3) RISC-V ISA Simulation:
GemS5 (4) Memory Simulation: DRAMSim2 with Gem5 (5) RISC-V on
FPGA

2. Video
(1) RISC-V ISA (2) Architectural Simulation (3) RISC-V ISA Simulation:
GemS5 (4) Memory Simulation: DRAMSim2 with Gem5 (5) RISC-V on
FPGA

3. Others
(1) Run script (2) Source code for tiled matrix multiplication (3) Verilog
code for custom instruction demo (4) Application source code for demo

1. & & Linux OS ¥ & & RISC-V tool chain 2z T 4§

PRERAET 65 BE KPS EE TAEX 4 NT$78,807 70 » (& 48 4 Bl B 2 4 45985
%‘ﬁ%@é%ﬁ%’i?ﬁ .' ANNCRL IS & 5 7. (aég{/\ﬂ e R LSRR )
1 2. Terasic T-Core FPGA, JTAG UART (109428 Lt )
© & A& T-Core & JTAG UART 445 4 NT$3,0007T
Hﬁfi B/x éﬁ%ﬁ%% 1. 5‘;?_}:?5('.%‘%3 ] https://voutube.com/playlist?list=PT u7X08EhejdoyYGSraYG87iSeHIIO-0A1
B E TR | 2.9 FE AR T AT BB 2O TR Y
PN EE |3HERAALKEREAALEFTHE T | https//reurl.cc/QjxzI9

(BEmTHRYH)

4 ATP 342 F 4 & B 49 | http://atp.ee.ncku.edu.tw/

B E O

ARHE  AILEARARERATIRR B —FalHik
B4 E 3% 1 02-2730-3664
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#isa D-3 : RISC-V % # il BREHH

et

RISC-V # #8858 Big 541

HAM B e
HEF B8R

. REHaEEHE AR
28 RISC-V S T A E A Tz - 2% RISC-V
ARG BE R A8 A b T A BATHRAE AT (Profiling) » #4742 A 283
DHT e
2. HMpia
(OHC1: RISC-V Tool Chain
LB AN HM T RISC-V T HEEHB R > I B4t
BBERFZ T EEURBE B T %Rk -
(2)C2: RISC-V Add Custom Instruction
RISC-V Zv/m B & £A5 44540 > B4 T NSty Mt T A do A Bl
—EERIIESARA AR T URERE L > A BEMES
L iAB o
(3)C3: RISC-V Profiling
B8t RISC-V it B o drdisn > 24 7 A7 by i #1 A
CIUAR C2Rr &2 8 /1 » hath paf BB bR X -

O iy i

12 hrs

HAA R @
RAER

1. CI1: RISC-V Tool Chain(4hrs)

C1-1 Lecture: Introduction to Tool Chain and RISC-V Simulator

C1-2 Lab: Building RISC-V Tool Chain and RISC-V System Simulator
2. C2: RISC-V Add Custom Instruction(4hrs)

C2-1 Lecture: Add Custom Instructions for the RISC-V Processor

C2-2 Lab: Adding Custom Instructions on hardware and software
3. C3: RISC-V Profiling(4hrs)

C3-1 Lecture: Program Profiling

C3-3 Lab: Program Profiling and Add the Custom Instruction
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1.Handout
(1) Introduction and Build Tool Chain and RISC-V Simulator (2) Add
Custom Instructions on hardware and software (3) Program Profiling (4)
Program Profiling and Add the Custom Instruction

2.Video
(1) Build tool chain and Simulator (2) Add custom instruction basic
workflow (3) Introduction to Program Profiling (4) Program Profiling on
C/C++

3.0Others
(1) Virtual machine environment (.ova file) (2) Testbench
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