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1. Background



The One Student One Chip (OSOC) Initiative

e Learning-by-Doing: Teach students to build real chips
e Launched the OSOC Initiative in 2019
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> 6000 students participated in the OSOC Initiative

No.

1st
2nd
3rd
4th
5th
6th

Start Date

Aug, 2019
Aug, 2020
Jul, 2021
Feb, 2022
Aug, 2022

July, 2023

End Date

Sep, 2021
Aug, 2022
Jul, 2023

In progress

# of

Applicants

5
11
760
1753
1881

2208

# of #Stu. #Stu.
Schools Learning Tapeout
1 5 S
S 11 11
168 215 o1
328 215 16
379 155 13
383 176 -

Updated: Jan 13, 2024



2. 15t OSOC - Let students
graduate along with their own
chips
(Aug to Dec, 2019)



The 1st OSOC (2019)

e Five senior undergraduates participated
e Completed the design of a 64-bit RISC-V processor in four months

e The chip was taped out with 110nm and ran Linux and a self-built
UCAS-core OS

Zifei Zhang




Development Timeline
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NutShell: A Linux-Compatible RISC-V Processor
Designed by Undergraduates

A 64-bit RISC-V Processor Tape-out w/ 110nm process

Single-issue, 9-stage, in-order =
RV64IMAC, support M/S/U = | B amesieen
BPU with PHT, 512-entry BTB, 16-entry RAS
Sv39, hardware TLB refill

32K L11 & L1D

Read consistency for L11 & L1D

128K L2 cache, next line prefetch

Develop with Chisel

SDRAM, SPI flash, UART

Support Linux 4.18.0 kernel

Support Busybox

Can boot Debian 11 on Emulator & FPGA

110nm process

10mm?
200mw@350MHz Typical
TQFP100 package




Feedback from students

Self-exploring
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Run Linux
Display CAS logo

Chips and Demos

Frequency: 350MHz

S0MHzEIR

000 1  50MHz  100MHz

001 15 75MHz  150MHz

010 2  100MHz  200MHz

011 25 125MHz  250MHz [ Demo ]
100 275 1375MHz  275MHz

101 3 150MHz  300MHz

110 35 175MHz  [350MHz V

111 4 200MHz

400MHz

Thesis Defense
2020.6.2



15t OSOC finished successfully

e Students graduated with their own processor chips.
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Report Accepted by RISC-V Global Forum 2020

NutShell: A Linux-Compatible RISC-V Processor
Designed by Undergraduates

Your submission was accepted for
RISC-V Global Forum 2020

The RISC-V Event Team #E
Dear Huagiang,

It is our pleasure to inform you that we
have accepted vour submission
Nutshell: A Linux-Compatible RISC-V
Processor Designed by Undergraduates,
as a lightning talk, and would like to
welcome you as a speaker to the RISC-V
Global Forum 2020, happening virtually
Thursday, September 3. Sessions will
overlap during US, Europe, and Asia
working hours. We ask that you please
review the information below and on the
Speaker Guide and complete all the
required items to confirm your speaking
engagement.

The event will take place on the virtual
event nlatform. MeetinaPlav. The

* ] «

Y RISC-V
Global Forum

Barcelona
9:00 AM—3:00 AM
' Shanghai

San Francisco . 3:00 PM—9:00 AM
12:00 AM—6:00 PM ‘

The only report given by
undergraduates




e Open-sourced on GitHub

e #Fork > 200

Open-sourcing

e OpenEuler, an OS developed by

Huawei, is booted successfully on

NutShell

% Fork 204 7 star 1.2k -

. wakafal Merge puil F2quUest @3 | TIOm Q@)W mErovE SETngs BInt

3 debug
fpga
B pioject

B ready-to-run

-

scripts
| s

tools/readmemh

v

gitgnors
LICEMSE

M akefile
RFADMF.mel

il shar

bl se:
debian_on_fpoa.gil
devlog md

scalastyle config.xml

e I o= I I I o Y e e Y = B o S

scalastyle-test-contig.am

dac: revise documents for nutshel|

frgador: refine doc about standalanedpynd

uptiale st version

reacdy-lo-nan: update nemu-se wilh Talest version

cache: use SyncHeadMem

Topiiain.scala: print long int’ in hex

tools: add gererator to generate resdrmemh files for loadhemaryFromEie
Mzrge branch master ntz pyng-standalane-arga

icense: add copyright awner JCAS

makefile: set inarder-sim a5 default canfig

reacime: set pyng as default baard in readme

Open Source Chip Project by University (OSCPU)

Let students design their own chips!

pbtetl 17 NDUFE3Q0 W1 1,293 COMms

[ 2.6800608]
st morth [ 2.59c000]
[ 2.760060]
[ Z.810080]
[ 2.848808]
11 days ago [ 2.988 ﬂﬂﬂ]
12 manths ago [ Z.BQBBE&]
17 hours aga [ 3. Elﬁﬂﬁ&]
- [ 3.820060]
TR [ 3.0630000]
st mereh [ 4.300080]
24 days aga [ 6. 555335]
10 s [ 6.638088]
[ 6.910800]

11 days aga IS
[ 6.9408600]

7.848000]

clk: Mot disabling unused clocks
Walting for root device /dev/mmcblkopz...
mmcB: new high speed SDHC card at address aaaa
mmcblké: mmcB:aaaa SSOBC 7.48 GiB

mmcblke: pl p2

EXT4-fs (mmcblk®p2): mounted filesystem with ordered data m
VFS: Mounted root (extd filesystem) on device 179:2.
devtmpfs: mounted

Freeing unused kernel memory: 176K
This architecture does not have kernel memory protection.
random: fast init done

systemd[1]: System time before build time, advancing clock.
systemd[1]: Falled to lookup module alias 'autofs4': Functi
systemd[1]: systemd v243-18 running in system mode. (+PAM +

IDNZ -IDN +PCRE2 default-hierarchy=legacy)

systemd[1]: Detected architecture riscvesd.

Welcome to openEuler 26.83 (LTS)!

systemd[1]: Set hostname to <opentuler-RISCV-rare=.

https://github.com/OSCPU/NutShell




3. 311 OSOC - Exploring
large-scale learning
(Jul to Dec, 2021)



3rd One Student One Chip

m Bring chip talent cultivation and open-source chip
community together, while paying special attention
to whole-flow chip design.

m 760 students from 168 colleges (30 oversea)

B Undergraduate students: 50%

B Students-in-school: 82%

ByteDance

i S oudao
hil =FEEn 7
\ )
550 38 23 55 K 81l 7 Fhaly

SHANGHAI INNOVATION CENTER FOR COMPUTING TECHNOLOGY N A
hEFFHIE SRS (RISC-V) Bt
China RISC-V Alliance

ISEASr T o

805 BEMINGINSTITUTE OF OPEN SOURCE CHIP

R ERAR L

University of Chinese Academy of Sciences




Breakdown of colleges

EmTotal : 760 students from 168 colleges (including 30 oversea)

B Students in school: 625 (82%) Georgia Institute of Technology
. University of Toronto
BChina The University of Edinburgh
KTH Royal Institute of Technology
m 72 : University of Chinese Academy of Sciences Nanyang Technological University
The University of Melbourne
. - : M University of Michigan
m 29 : Zhejiang University Monash University

University College London
Clemson University
University of California, Los Angeles

W 24 : University of Electronic Science and Technology of China

B 23 : Huazhong University of Science and Technology University of California, Riverside
= University of California, Davis
o o o University of Waterloo
University of Virginia
] Oversea Technische Universiteit Delft
Dartmouth College
® Many students are from the USA and Europe Dalhousie University
. Paris-Saclay University
B Most of them are Chinese students Royal Melbourne Institute of Technology

B We are translating the Chinese materials into English version.



Teaching Assistants

e Selected from students
o Inspire others to think, instead of giving the answer

o Leave the training to students
List of TA (Jun, 2023)

Jinbiao Miao  University of Science and Technology of China Grade 2 master
Zhenwei Duan University of Science and Technology of China Grade 3 master

| Name | University | Grade

1

2

3 Hanzhang Liu Taiyuan University of Technology Junior

4 Xun Cao University of Science and Technology of China Grade 2 master
5 Haifan Yang Zhejiang Gongshang University Senior

6  Shiyang Cao University of Science and Technology of China Grade 2 master
7 Rentao Ni Northeasten University Grade 1 master
8 Ren Wei Lanzhou University Senior

9 Jiabin Wu Qingdao University Senior

10 Lu Chen University of Chinese Academy of Sciences  Ph.d Candidate
11 Jinlun Su Taiyuan University of Technology Senior



Students' learning note and meeting attendance
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Learning note of a student

Time
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3rd One Student One Chip

HTape out
m12/2021: 39 cores

m02/2022: 9 cores
B Breakdown

Water Conservancy

mEE/IC: 25; CS/SE: 13; Others: 4
B Freshman (2) , Sophomore (3) , Junior (11) , Senior (3)
B Grade 1 master (8), Grade 2 master (11), Grade 3 master (1)

B Ph.d Candidate(4)
B Micro-architecture Design

B Branch Prediction: 12;
m000: 3;

B Chisel: 16; Verilog/sv: 31

W 5-stage pipeline with Cache: 12

¥e R | R

ysyx_210596 FAF H= RIEF
ysyx_210760 A = HENAMZESER
ysyx_210407 EEETAF #M EFRIFEREF
ysyx_210366 IR W= ERHREEETE
ysyx_210703 e = TENAESHEA
ysyx_210324 kT = =FETE
ysyx 210747 | EBR=HFAES i BFEEIlE
ysyx_210746 EFREAS H— EFRFSEE
ysyx_210448 LEFESE *= R IE

vsve2i_University | Grade Major
ysyx_210092 HEBFRFEAS K= (BB HENNESERTIER)
ysyx_210456 HBFRHTAFE — BFEERFESHEAR
ysyx_210247 MR IBETAS WH— BFER

ysyx_210243 #EchfliFH st *= BFEESEELIE
ysyx_21054¢ EEMTMEAAT BT —FH LEI1E

ysyx_210232 F BRI = ENBEBIRITSERESR
ysyx_210295 K IRIEAZE — SRt SERESR
ysyx_210457 ||| %R iES kR H— BFHEEIE
ysyx_210458 S B 18T A *= K ]
ysyx_210611 FR A S ITEHRNZESER
ysyx_210285 RyEL A% K= (EACHEHRZESEAR
ysyx_210128 iR AE A BFSITENIE
ysyx_210727 #rhflihs W= HENRESER
ysyx_210718 FHIKE ) - BFER

|| ysyx_210133 BFRHEFAZ W= BFRIFES5TEFR
yeyx_olozez BEAZ A wERTSEs
ysyx_210191 FRIELAE = HEHRZSEAR
ysyx_210195 WEHFRIFFE MLt -FE BFRFSER
yeyx_210413 FEBRIHE — WETTE

yayx_210428 $RFR Tl H M= BFRIFSREAR
yeyx_210313 BFRIEAEF = (==l

ysyx_210302 & B A% — MEFFSEEEFF
veyx_210184 i = EmBE1RE
¥syx_210479 KBIBTAZE = HENRZSEA
veyx_210013 P2 aFi@AE = MEFFZSEESFF
yavx_210438 By A= HiE—Ff sSTESHEE
veyx_210555 Em A H— EBETE
veyx_210528 m[FE gl = BFEE1E
veyx_210669 Jbm Tk A = HEEA
veyx_210417 EFIZHALE fH— EkEETE
yeyx_210134 3T A% = HEREFESEA
vsyx_210152 & pf Bk = BFEE1E




Taping out of 314 OSOC

SoC 5
B 210745
B 210407
m 21059
210703
m 210366
m 210448
wo 210324
m 210760
| 210746
SOC_1 SOC_Z B chenxi
# 210013 # 210000 B chenguokai
i 210153 # 210101 E{bh
i 210247 # 210184 Janyue
= 210285 “ 210456 ®  wh
210528 210171 Y
# 210539 # 210232 B zzy
210718 210313
210727 210340
# 219999
# 210413
SoC_3 SoC_4
# 210092 i 210133
i 210128 ¥ 210134
# 210152 & 210191
210295 “ 210195
210438 210243
i 210479 # 210292
210555 210302
210669 210417
# 210428
210457 :
e 210458 Sl SNENNERL Yo DESENRRED v ¥ D gNRNC v
210544
210611

We try open-source EDA tools
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PCB Testlng

Testing team
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Software Testing

hello world memtest

10:59:26.279 Hello World!
[ Jr-@Hello Wor [14:51:55.890 i< @ start test...

[11:04:04. 430]lfi7<—@Hello World! mem tests prepared

mem tests passed!'!
flash [11:04:06. 275 )iz« @Hello World! I

(14:19:33. 762y« @Loading program of size: 208 bytes, expect 128 '# gid?i;m 482]fr+-@Loading program of size: 3840 bytes, expect 128 ¥
Loading. .. .. N SNSRI SRR RS SRS RN NE SRR SRS SRR R S RN Y
HESEBERRBHERBHANBHBHRARUBHHARAR A B AR AR HER B R U SRR ER SR Y 2R [15:06:04. 745 i+ @t nee SRS AR HRERERASEHURRHHRATLUNRERLHURIRARUS AR
mem Load finished Load finished
Exec app... Exec app...
Hello World! start test..

mem tests prepared
mem tests passed!!

[10:31:48. 3587+ [mem data] ont: 65929216(3e20000), addr: 0x9£900000 Load finished o

[10:31:49. 4161z« # [nem data] ont: 65994752(3e£0000), addr: 0x9£980000 Exec a P

[10:31:49. 476 < [nen data) ont: 66060285(3£00000), addr: 0x9£a00000 heap: [0x80022590 - 0x86422590]
[10:31:49.535 7« @ [mem datal ont: 66125824 (3£10000), addr: 0x9fa50000
(
(
t

[10:31:49.594 17« @ [mem data] cnt: 66191360(3£20000), addr: 0x9£LO0OOO \ l f s
[10:31:49. 653z # [men data] ont: 66256896(3£30000), addr: 0x9£b50000 =~ RT - Thread Operating System

[ ]
M e I I I O ry [10:31:48. 712)ifz+# [mem data] ont: 66322432(3£40000), addr: 0x9£c00000 B O Ot I n g éoclls‘_ 202? EO:;‘;;I]:‘g }g;"rigtigiid team

[10:31:48. 772)r+# [nem data] cnt: 66387968(3£50000), addr: 0x9£c80000 Hello RISC-V!
[10:31:45. 8307+ [mem data] ont: 66453504(3£60000), addr: 0x9£d00000 threadl count: 0
a C C e S S [10:31:49. 889z [mem data] ont: 66519040(3£70000), addr: 0x9£d50000 RT — T h re a d thread? count: 0
[10:31:49. 949 )7« @ [mem data] ont: 66584576(3£30000), addr: 0x9£e00000 ms}\ / >
[10:31:50. 007+ 4 [mem data] ont: £6650112(3£30000), addr: 0x9£eE0000 [10:41 :62. ?4311&*’th’l’eadl count: 1

[10:31:50. 067 )iz« # [mem data] ont: 66715648(3£a0000), addr: 0x9EEOO0O00 thread? count: 1

[10:31:50. 126}z« # [mem data] cnt: 66761184(3£b0000), addr: 0x9EES0000 [10:41:53. 385 )< @ threadl count: 2

[10:31:50. 185 ]if7«#men tests passed!! tlu"eadz count: 2
[10:32:25. 838 ]Iif7«#\0%0



Student tries at home

BR(B) SISEHTI0) ESNFIRA) #HH) RSl R)
H & » =« PR
B i

=0 e s =X

o5 it it

E
ki3 ]

ADDR 0 203 4 & (T AI N BCHE R

= 00000000 37 07 00 10 83 47 37 00 93 B7 07 F8 93 i T OF
0DDODOIONH A3 01 KV 00 93 00 23 00 F7 00 93 07 30 00

L | 000DO0ZOH A3 01 F7 00 00 13 04 4406 13 05 B0 04
000000A0H 13 04 14 00 EF 00 CO 03 03 45 04 00 E3 IA 05 FE
000000401 13 03 10 00 B3 03 G0 00 17 04 00 00 1304 E4 04
GO000050H 13 05 80 04 13 04 14 00 EF 00 O 01 03 45 04 00
00000060H 05 FE 3 13 £y 6.

. . 000000701 03
00000080H A
= a00o00Y0NH SYX! . Have a god
“ O00000ADH d luck!
000D00RON

0o0o00CoH

000000D0H i

=1 QO000CEON . .
i il 000000F0H FE P : I;‘,, :;: :::,

5 000001 oo [ e [0 'F i
m)\”\: 2360 000001 161 TV U U iy (LN ViF Fr R

LI L ¢ WF VI PR FR
[T U ¥ U FEEE FE
P L ¥t PEFE TR
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Demo by single student

e Lu Chen@NJU,
computer science, [
learning when
junior
e Load Linux from

flash and boot
successfully,

showing the CAS
logo

g
L 8
i Gy . -



Demo by another single student

e Haojin Tang@UCAS,
Electronic engineering,
learning when junior

Boot Debian and run
games

379!
3799 Feb 2
68 Feb 28
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Delivering PCB to students

B STARRY SKY NZI&

Designed by

OSOC Team

PCB designed by OSOC

Before delivering



Brought up Chips, Ran OS & Applications
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4. 4th OSOC and after -
Learning more
(Feb 2022 to now)



4th and 5th OSOC
e Higher goal: RV64IM, self-build OS, run non-trivial games

e Add self-build simulator and system software practicing
software-hardware co-design

o Build an ISA simulator, compile programs, develop a small OS and
runtime

o Better lecture note
o Preliminary stage/Basic stage/Advanced stage
o Building a RISC-V system from scratch

e No team work any more

e Videos and slides in 5t OSOC



Knowledge Diagram

om O Em Em Em Em E oy,

g Emm E—m Eam s s e e S S S S S e s

How to solve problem

Try and analyze before

« RTFM, RTFSC, STFW
« Use/improve/create

e e e o o o o o e e o o = o = P

Instruction pipeline

Branch prediction

Multiplier/divider

App From C to binary; ELF and Linking Game OS app. ’ N
. N N 3 !
Runtime Abstract Machine - Bare 1/0 CLibrary | | by yourself
OS metal runtime library | Self-built |,
RISC-V; machine-level representation of T - S : aSkmg
ISA ' program 1/0 Inst. | Trap Inst. |
|
uarch ISA Simulation; Single-cycle CPU | Bus; Device | Exception ’ | tool
. . l ools
Circuit SoC: UART, SPI controller, Flash chip...... ] o
Synthesis | A TN ’
. [ Prog | [ uarch
Physical ! ile| | Build first, !
design Open |, m Compile u o, opt.
Physical -EDA | ISA | then opt.
verification | State uarch ' Benchmark
GDSII ' machine ! ! -
~ ‘' model | CPU : .| Profiling |
O CS OEE pESAa - E L / e - -

4
l Infrastructure:

X | Good programming style, testing, assertion

linter, sanitizer, printf, trace, gdb, waveform, profiler......

— o . o o o o

\
\



Team work

Learning stages

No team work

lPrellmmary(z mons) |

|1) Linux basics
|2) C Programming

:4) digital circuit, RTL

I
I
I
13) Simulation :
I
I

I5) ISA simulator basics

Inter-
view

Specialist (3 mons)
1) Out-of-Order
2) Performance opt.

tapeout

Advanced (3 mons)
1) 5-stage pipeline + Cache
2) AXI4, UART, SPI, ...

3) run self-build OS and PAL

tapeout

Basic (2 mons)
1) Single cycle CPU
2) run Super Mario

Simulation Demo




Learning Schedule

C - C Ia n g u a g e (SW) r 9 7 EFRV3ZIMBINEMU S = B / Vv v
_ 10 ERHSEERL) - | B @
R =Rl SC _V(I SA) 1 ERNERERT - | @ | @ e
P = P Frocesso r(hW) 12 ERTUSCHSEARINES B | - | - v
_ . 13 AMIT{TEIFRE E @ & v
T = Tools(infrastructure)| Ryv32F o i
\ Ste m g 15 STERVIERIERANPC E G & v
EfHT 16 ELFSCfHIEE - B8 @8 v <
mee o 5 - R R psmm s E & | @ 4 v |
| e B 0 & 18 S SN
I N t I‘O{ o | T e 0 & v 19 EEMEFIRT-Thread E 8 @ | v v
~ H BN ESERSHEE 0 & v v ¢ > 0= e i
- 0= ci e O & v v S ') C & 21 SoCHEMEL 8 v
Simple) » s iesnmommes 3 a8 v < S = ’
syste m< P — a - v O pt \ S e O ’
7 HemmEMIR e 0O & v WA R B ERiR A Tt
4 8 Z=AkPAT E O & v v
AP Advanced stage: M extension, S

mode & U mode, A extension, xv6,
Linux, uarch opt.



Demo in 4th OSOC
e Adding VGA controller

TS wmir wma MARIO WORLD TIME
wwwwwww 0 & sk % # wE # QGGDGG }{0 1-1

O
SUPGR

Display by mn“m ImuS.

UART in R ©1985 NINTENDO
3rd OSOC 8 f mp paeen s e _ 1 PLAYER GAME
5w e 2 PLAYER GAME

FE wEEr wER  ® #H #% #% #r o ¢

E e R Tup- 000000 - - —_

nnnnnnnnnnnnnnnnnnnnn
~~~~~~~~~~~~~~~~~~~~~~~~~~
...............................

|'— |'- ¥
o e

Basic stage: run Super Mario (released in 1980s)



Demo in 4th OSOC
e Adding VGA controller

e
(11

[FER] " FR, fFFRFEREE | H5iE7)
B |

~ J

Advanced stage: run PAL Challenge task: run CLANNAD
(a famous Chinese RPG, (a Japanese game,

released in 1990s) released in 2000s)

L
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« Course Website

e Lecture note(260,000 words)
- Slides(>800 pages, 85,000 ==

words)
* Videos(> 40 hours)
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Learning resources are opened
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J
WMENM—%—3 | B/ 19:00-21:00 | Sat 68 Oct 2822 08:37: 50 [T o
BEEM http;:Hvsy:.osc:._cudo:s!
REERE - MAAE
FERATAGERRTAT ..
EIBT: 4 Mgectty- ELHA LRI BLER R B
. BEERESHE RFEATY L i R

2R 75 5: TEMakefile 3 #FBIRIF MM RIS

Fdufine INSTRAT INSTI40 (0415000 bnst wal
#dedine INLTPAT MATEN 8, name fype, | [ Seede_sperind

WUTHRE , ypelT) WA RS )

s, Bdens, Garel, barcd, bimm, coes

083 DIR %o
jecho + (C 5«

mkdir -p S(dir 32

@5(CC) 5(CFLAGS) -¢ -

25(CC) S(CFLAGS) -E - b

sicall call fizdep, $(€:.0=.d), &)

RIFMERF T
- EARBRE IR

#5(CC) S(CFLAGS) -E -MF /i

Teachlng W|th slldes
codes and demos




English version of learning resources

The 6th =« *i == Study Handouts

Learning Objectives
Learning Resource
Past Courses Home
Other resources

Record of events

Course Home Study Handouts Other Materials Select Languages

The 6th "One Student One Chip" Program
Home Page

* Time: Every Saturday 15:00~17:00 China Standard Time
o Bilibil

Live(: | recording

Learning Objectives

"One Student One Chip” will develop your general skills. At the end of the course, you will have a better

understanding of the following questions:

1. how processors are designed?

2. how programs run on computers?

3. how to optimize the performance of a processor?

4. how to use/design the right tools for efficient debugging?
5. how to write your own test cases for unit testing?

6. how does an RTL design generate a flowable layout?

‘We will guide you to design a RISC-V pipeline processor, Run an operating system on your processar,
Run a real game on the OS. The processor that achieves the target will be connected to the SoC and will

be given the opportunity to tapeout.

Learning Resource

* lcons can be clicked to jump to the appropriate resource
+ Complete handouts can be viewed via the navigation bar at the top right of the page

* The content of the Stage 5 handout is still available

¢ = C language (program/simulator/system software) | ® = RISC-V instruction set | P = processor

design| T =tools

Stage ID Task Handouts  Slides Recording € R P T

o

The 6th = == Study Handouts

Prestudy Stage
Prestudy overview
How to ask smart questions

Linux system installation and basic
usage

Reviewing the C language

Build a verilator simulation
environment

Basic Digital Circuit Lab
Complete PA1

Submission of pre-study defense
application

Course Home Study Handouts Other Materials Select Languages

How to ask smart questions

@ Fill in the general education questionnaire

Before starting the first task of pre learning, please carefully read the content in sections "Signup”
7 and "FAQ" on the official website and fill in "The general education questionnaire of ‘One
Student One Chip' 7. Note: The general education questionnaire can be repeated many times,

and only those who score 100 can apply for admission defense.

# Read "How To Ask Questions The Smart Way" and "Stop Ask Questions The
Stupid Ways", and write an essay of your thoughts on them

Your first task in the prestudy is to read the articles "How To Ask Questions The Smart Way" [
and "Stop Ask Questions The Stupid Ways"? and Don't Ask Like a Retard 3, and write an 800-
word essay about your experience of asking and being asked questions, and what you think about

"good questioning” and “Independent problem solving through STFW and RTFM™,

This task is not intended to be a waste of time, nor is it intended to prohibit you from asking any
questions, but it is intended to show you "what is the right thing to do". When you are willing to
work on these “right things” and try to ask questions in a professional way, you have already taken

the first step to become a "professional”.

[ STFW, RTFM, RTFSC

Try to find and understand the meanings of the three acronyms in the above article.

You may feel offended by the F word, but in fact the meaning of the F word is never the point, it
just reflects the legend behind the three acronyms and makes them easier to remember. For
example, RTFSC originated with the first words of Linus Torvalds, the father of Linux, in a reply to

an email dated April 1, 1991, which is still available on the Internet mailing list. Interestingly,

The translation work is still on-going.




Online-debug exam, instead of paper exam

e When students apply for tapeout, TA will inject some bugs
randomly in students' project

Including hardware, software, building and simulation system
e Students are required to debug within 1 hour in an online
meeting
Students should share the screen

e According to the debugging process, TA will evaluate whether
Student knows enough details in the whole project
Student can analyze problem from the respect of sw-hw co-operation
Student knows when to use the right tools during debugging
Student can solve new problems by himself



Learning Roadmap

988380 koo MPEE° TIME
1.A sh $ cat hello.c SUPER _ .
* #include <stdio.h>
2.C int main() { mn“m.;!l Ims..!o ~ s
rintf(“Hello YSYXN\n”); - 1 puoven con —

3' B feturn 0;

4.A 7 Y vea J(uart J(_sp
Filla form  Preliminary  Interview Basic Advanced Debug Exam SoC Integration
[~10 mins] [1~2 months] [~15 mins] [~2 months] [~3 months] [~1 hour] [~1 weel]

Physical Tapeout Packaging PCB Testing Run demos
design [2~4 months] [~2 weeks] [~1 week] [~1 week]

[~2 months]
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ysyx 22040053
ysyx 22040066
ysyx 22040656
ysyx 22040163
ysyx 22040091
ysyx 22040596
ysyx 22041812
ysyx 22040127
ysyx 22040654
ysyx 22040978
ysyx 22041514
ysyx 22040213
ysyx 22040561
ysyx 22041461
ysyx 22040886
ysyx 22050228
ysyx 22050920

ysyx_22040501

ysyx 22050133

Students finish in 4th OSOC
L suiens ity Lo croie |

FRAF
FRAF
FEEXRE
EBAE
FERFREAS
HRgE T K%
LR
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BINAZE
PERFREAS
N TR AE
FERFREAS
JERAE
W=z
JEREBT RZ
Zelioe=>
NEBFRE RS

la/RiET KRS

JERKE

CS
CS
CS
CS
EE
EE
Al
EE
EE
CS
EE
EE
EE
EE
EE
EE

Information and
Communication
Engineering

Machinery

Sophomore
Sophomore
Sophomore
Sophomore
Junior
Senior
Grade 1 master
Grade 1 master
Grade 1 master
Grade 1 master
Grade 1 master
Grade 2 master
Grade 2 master
Sophomore
Junior
Junior
Senior

Grade 1 master

Grade 2 master

ysyx_040053
ysyx_040066
ysyx_040091
ysyx_040127
ysyx_040163
ysyx_040213
ysyx_040561
ysyx_040596
ysyx_040654
ysyx_040656
ysyx_040978
ysyx_041514
ysyx_041812



Learning Experiment Shared by Students

e Haoyuan Feng@UCAS, computer science, learning when junior
o Later became one of the key member of the "XiangShan" team
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Chapter 1: RISC-V Overview

Conventions used in this file:

+ Hoading 1 Is usad to mark the beginning of a course page.

« Heading 2 is used for subtiies within & poge.

+ Bold for references o buttons of menu options, and first senfences in bullet points.
+ Bold ltafics for introducing new terms.

According o LF Author's Guids:
1d Consolas Fent (black) for source code,
+ Bold Consolas Font (brown) for file and folder names.
+ Bold Consolas Font (Dark Blue): Taxttyped at the command line.
= Bold Consolas Font (Green): Output
* Hypedinks are left in GoogleDocs' format

Learning Objectives

By the end of this chapter, you should be able to
o Understand what RISC-V is and what it is not
o Identdy the characleristics of an ISA o decide whether itis a CISC or a RISC type ISA
o Describe the history of RISC-V.
o Identty the most notable differences batween RISC-V and the leading commercial ISAS, Ike 185
and ARM
Understand the structure and operation of RISC-Y International
. of RISC-V specifcat
Explore ways to contribute to the RISC-V effort

Chapter Introduction

In this chapler, you t acquainted with RISC-V, Please note thal you are expected to skeady be
familiar with computer architecture and to have Some eXposure 1o Some spacific ISA. We wil provide.
some refreshers on basic terms, but this is certainly not an introduction to computer architecture.

Among the topics we will cover, you willearn bout the history of RISC-V and how it differs from today's
dominating ISAS. You wil also gat the chance o biowse through the vas! documentation of RISG-V, and
youwill learn how the documents are organized,

You wil be introduced to RISC-Y Intemational and the RISC-V ecosystem, and you wil lsam asout quite 8
few different ways you may coniribute to the RISC-V community.

Let us get startad!

RISC-VERFT{FE (18)
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RBYISA (instruction set architecture, fESMERINT) PIELUATES CISC I8 RISC &%

(80 xB6 F ARM) Z /8 RREH,
EfEat.

.

o REH RISCY I.lmmmlnﬁ 3
.y

BN

EXMD, BHEFHETRRISCV, Wi,
1Sh, I 3.

EHAT . 5T RISC- & S 1SA FEFIE. SIERAY
SNEME RISCY T, FTHRETHOAA.

BETR RISCY MIEREST RISCY £5REA, ABGHTRILLA RISCV HEHHEMNEHAR
B

AERTIFHSE!

History of RISC-V: The Free and Open ISA (

RISC-V {pronounced ‘risk-fve") s an open standard instruction set architecture
principles, enabling a new era of pracessor inovation Ihrough open standard c

RISG stands for Reduced Instruction Set Computer. a computer architecture pr
based on simplicity, a5 opposed to current microprocessors at the time, dubbed
Cofnputers, of GISC. The RISG architecture was bor in an academic wwrowm

ope

original &
translatlon

: BEFRRE ISA

B—HET RISC MR (ISA), i RRYHERET

. X 1960 TN
C) MAMILINIEY, RISCE
SR L CISCH SALAE S
EL*XXENE

£ FILORR
LR, BT 7
RISC EF£4ES CISC &
BEIATE, 5 RISC CPURMRS

for smpiicity and efficiency, proposing a sarias of featuras
which was molivated by commarcial interesls at the time. RISC is the opposite of ms(, in many ways:
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Campus lecture tour

e From March 2023 to now, OSOC has gone deep into the campus
and carried out many lecture tours

e In 2024, the journey will continue!
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