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#-RISC-V ehdg £ Bt B &R+ Tyt Eles ) 7§ ¥ MIPS CPU
dEg o T PR L 4% RISC-V & &4y £ & erkg2 E 5w (CPU
Core) °
2.5 HHEE
(1)A1: Single Cycle RISC-V Hardware Implementation
B2 e RISC-VEARMEX 2 KE e B4 7 AL ki 2
RISCV;&ﬁ\# I ER NCRE TnﬁVerllogH’a‘*"ﬁsip%p LA |
- BH Eﬁﬁ? RISC-V g2 % -
(2)A2: Compression 1SA Implementation in Single Cycle RISC-V
B 3 RISC-V #77) %Fifﬁéﬂ FREF TR B4 T ANLRRM ﬁi
RISC-V B ég#hdp £ # 2 -?ik’i %*"‘“ 3t #1538 Verilog W $ i 3
B iﬂf%;@%fﬁ#g 4 B2 HpEA RISC-V AJL % -

2p 2k
e

K e ik

12 hrs

e
AR B

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

VAR RHIEE

N

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) Background of RISC-V (2) Features of RISC-V ISA (3) RISC-V
processor (4) Introduction to Compression ISA (5) Closer look of
Compression ISA (6) Implement Compression ISA Step-by-step (7) Test,
Simulation and Synthesis

3. Others
(1) Testbench and Synthesis File (2) MOOC Verilog coding

£ 3 Verilog fi-# %k 3 (NC-Verilog) ™ 2 & = Tk 3 (Synopsys license for
Design Compiler)z. 1 i€zt
ER L MPFEY 1 Tk X NT$100,000 7~ -

1 KBRS TAZ P HEAKHEENE o
2. PRI HCEFAES S0 (T
3. B R Jen ! http://ec2-18-188-66-21.us-east-2.compute.amazonaws.com/

TR T
g% = 34 0 andywu@ntu.edu.tw / 02-3366-3641
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@ 94@ ﬁ;a.}f%’# %7 \frgé‘nmb W:,]: o
2. FH e !
(1)B1: RISC-V ISA Formats & Features
/1 RISC-Vig & & » L4 MIPS4p 4 F 2R 2 5 d o d7 o
(2)B2: Gem5 and DRAMSim2 Simulators
* RISC-V/z M E > # § 4§y soi st 2 g
(3)B3: RISC-V on FPGA
FERPERAS A RETRHL 2
LRt 4 LRt o

BT Ry FL

%]

F /H %}. 4 T' ‘5/\ FPGA'ﬁ ”f‘

K e ik

12 hrs

K e
AT

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

B1-1 Lecture: RISC-V Instruction Set Architecture
2. B2: Gem5 and DRAMSim2 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

VA HH e

[ 2

1. Handout
(1) RISC-V ISA (2) Architectural Simulation (3) RISC-V ISA Simulation:
Gem5 (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:
Gem5 (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‘5; 5«34
-+

P i iﬁ
SRR

3

%AA\—A

i
LR

- *‘mﬁ
o

1. p Linux OS £ % 2 RISC-V tool chain 2. 1 itk
gy o MEPFE R 1 'k X NT$100,000 % -

2. Terasic T-Core FPGA, JTAG UART (109#2 % * 7))
&% 1 3% T-Core 2 JTAG UART = i» % NT$2,500 ~

BRI g
BEEE T R E2
R e Ho R 3

EF
1R FERT . TLZ P ENINRHKENF -
2. 7418 JTEFAEL S0 (TP

3.F5 B 4kt ! http://ec2-18-188-66-21.us-east-2.compute.amazonaws.com/

AR R 2P - 2R
o5 > 5% 1 yyliu@mail.ntust.edu.tw / 02-2730-3664
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RISC-V A S I BHREL 17

e
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1. pﬁcﬁ%s— o R RS PR
EYRISC-VHHMEF L ENAATH T2 WA - &% RISC-V ,]‘
AR BT # Y 1 BT 247 (Profiling) 0 B F AR 2 S
15 ©
2. FHArH- & ! RISC-V i Mg Bz 4 47
(1)C1: RISC-V Tool Chain
BH T AN KT f2 RISC-V 1 E S B2z * » ¥ 0 i
WERAEZ 1 B4 2 R ET S o
(2)C2: RISC-V Add Custom Instruction
RISC-V /,”]‘ v pOEEK a‘% Sfce s B4V AN xR EAoR /’]‘ 4e
- BERI LS AR SHM NI HRE Y TP B Fie B4
e g% o
(3)C3: RISC-V Profiling
B RISC-VHER ERFEL, e 47 A3 i flir Cl
JJ£C2T§1J54’4w/9+ﬁnﬁﬂﬁﬁ%&ﬁo

K e ik

12 hrs

e
AR B

1. CI: 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

C3: RISC-V Profiling(4hrs)

C3-1 Lecture: Program Profiling

C3-3 Lab: Program Profiling and Add the Custom Instruction

1.Handout
(1) Introduction and Build Tool Chain and RISC-V Simulator (2) Add Custom
Instructions on hardware and software (4) Program Profiling (5) 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++
3.0thers
(1) Virtual machine environment (.ova file) (2) Testbench

7 Linux OS ¥ 4 2 RISC-V tool chain 2. 1 ¥
FooOMPFE R 1 'Rk ¥ NT$100,000 %~ -

g
q.

BT R
TRz v Rk

R L 4

SR RER ST AL A RH KR 3

. PRI CER ARSI (TP

R

1
2
3. TR ‘?J%iak - http://ec2-18-188-66-21.us-east-2.compute.amazonaws.com/
FEAR Rz AAAHS R AT R
% = ;% ! cashen@mail.ntust.edu.tw / 02-2730-3275
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