FARICFKMAIRRE

20220605
o BEXHY
20220604

1. Btk
a. RN ERIMTR=> AZAOL O
b. BENBRRETR
c. BIRINERERXHF
d. —$#BEm:
i. ¥TFHpanel
ii. make run
iii. start debugging
2. WhmVRTE, MELAF, NEKEEFEEHMIR ., SHMNEFIEE TRIZITHZM TN
RRERF T BARIMX T INEE,
3. bugs/todos
a. Sets multiple breakpoints for a single source and clears all previous
breakpoints in that source.
. NOH OAsetinstructionBreakPointsBE 17 (iE4+E%H, DAPH)
. https://shimo.im/docs/hRQk6dXkxHp9pR3T#anchor—IKAf
. &debugsessionfIBt R iBwebviewflgemuth X T
. trap_handlergI /11T A BEIZHT =
ER/EOMHTERIRE T = /EHlaunch
. BT R
vscode . commands.executeCommand( "workbench.debug.viewlet.action.removeAllBreakpoints");
ToiEMIBRESEIAYRT s,  vscode.debug.removeBreakpoints tHHbug., BE _IRARASE
W, RFOIVERLZIR del (BFRFTBRTS) ML
vscode . commands.executeCommand( "workbench.debug.viewlet.action.removeAllBreakpoints");

(B E L ERaETR)

SaQ -0 o o0 T

4.

20220602

1. BPESRTTUERZSIRE S, EEEREEMABTFRNSIEERN,

2. BTSRRI ED, HE—REIRETHEENMEREZESIEE AR, XSEREREDN
AEESGEERNTEIAMALI, 8A—MLRE:
a. ¥TFpanel, make run
b. I®EANO (40 src/trap/mod.rs:135, IthAifstvecEcsrE/S5EEE) M (FE) HO

(#0trap_return) BT,

c. continue, TEHOMHIELE,


https://shimo.im/docs/hRQk6dXkxHp9pR3T#anchor-lKAf

o

. RIFRE AT,
. P AinitprocAYIEIRE B X 1.

0]

—h

inkernel=false,

9. EBRAFPIRERFSHETR.

i FRUMK: WE13TERERS, 14, 15, MEEMNEBDIIARTT (-break-insert —
f) . MNRRIZE13MTHIR, HATEN31T, FJLNRE14, 151THIMTN, 7Egdbsl

vscode B &R 2 X tE

//initproc.rs

11 fn main() -> 132 {

12

13 println! ("aaaaaaaaaaaaaa");
14 Tlet a = getpid();

15 println! ("{}",a);

i. FEMHR2: BERAAlein IEMinitprockIBFPESXHR, BERERFSERERE
RIZESHS, MiZZEpending breakpoints, FTLAIRE THEH, HAHadd-symbol-
filefi#R T XN 6]

ii. AEFRMKRS: workbench.debug.viewlet.action.removeAllBreakpointsF] A,
workbench.debug.viewlet.action.disableAllBreakpoints S 2 B &1 ¢

3. TR BIRBXDREHTEMN

20220531

(gdb) si

0x0000000080209040 135 asm! (
(gdb) si

oxfffffffffffffoeo in 2?2 ()

(gdb) si

oxfffffffffffffee4 in 2?2 ()

(gdb) si

Warning:

Cannot insert breakpoint 3: Cannot access memory at address 0x80209004
Command aborted.

(gdb) b user_lib::_start

Cannot access memory at address 0x10014

(gdb) b trap_handler

Cannot access memory at address 0x80208d58

(gdb) dinfo reg pc

pc oxfffffffffffffoes oxfffffffffffffoes
(gdb)

20200528-HE41R:

1. %%
2. BHEROMAZ —S—H#TMRIL
3. BEEREM /AT REIREM RO, TRIRENRLERIEH



4. BIRE—Y, MEAEXHEEER, AT

D ¢ | TRE - EE - bBbox
BTN == == ~ @
= X AN e m Nl s A — DDDDDDDDDD
Do Do Ees d oaly go = MO = 0,

B . - H
. s A #2Q I 0O0D a BB @2T\I—|I—|T\I—|T\I—|I—|T\I—| =5 Gmer

Bk & I8 iz B

(%rap_returnQ/\/?trap handler

~

N NN

v
< >

5. =] 101677 x S40(8E 100% = L ®

6.

20220527

ARRIRE

BB RIEM BN EEE AP SR B NIZSHIMT =

RISC-VAAX FAf: ------ X% sfence.vma =B IEEE, MEJEEER BN TR, T=L
PRER ] AME Rt e IR BT - - - - -

MR TsfencevmaZfa, TLBRIFTEAFHENTR, SHAZIMIEZ BRI RTTERIR
=

TEvscodeE, FfEtrap_returnEiEMHm, THifEdebug cosolesi# (FAnigisi, RAE—H—
H3, REEMAsi 100, BEFZFREM N Estep intoAREstep instruction) BERIREE"TCEIRERT
=7, WHTLBERRIFAAFHMZMNIR, RBUEAZSHET S, HilinitprockiEiX{EEX
4 (add-symbol-file) RIMAFPSERER (RIREESEL) , continue, E TR, A
BARF)2likecall, EXFRIHAIgdbR, ecallZ GBS HS B, AR EvscodeEAI[D
trap_handler 7 .

fRRINE: SCIVSIRAIEIR — rCore—Tutorial-Book—v3 3.6.0-alpha.1 X4 (rcore-os.gith
ub.io)

H CPUMITR—FIEL (W ecall ) HAEFMAFPEHRE BN ( Trap ) 2 S HIRAIN
1%, BHaBEMTRMTXESE - CPU SRl stvec FTIRER Trap LA
b, HBHURIFRIZERN S, AEMTrap LA FFIEHAT - - M CPU SRk
Trap SMREZRERR, FEBET—FK S FHNRETIES sret KFTH, X—FEL
RSERIATINEE -« - CPU BT sepc HFEBEBANIKIES, RELERNIT. FLL,
A AT IAFI Ffwatchpoint?

Wi REFRAM, SFMTRMER, XFEEDEEH

0. panel


https://rcore-os.github.io/rCore-Tutorial-Book-v3/chapter2/4trap-handling.html

1. os/2nf
2. BBNO (30 src/trap/mod.rs:135, LthEdstvecHcesrEEaseEE) M JEnF) HO (W
trap_return) s,

3. continue, FEHOMHEELE,

4. MFREEER, .
5. REstvec iR, IRANAFPER (MTAFRER? XSMrcore) HIRIRMERXHE.

6. inkernel=false,

7. BRAPG#H (3F TiBstep into 2K si) HIRE (kE) BFSHMIS,

SR NOMRE, PIHRNoskIEIMES XM, MREETR, inkernel=false,

[BIER: EAFPSEK, RiEEtrap_handleriFijistvecEBHIE, 1979Cannot access memory at

address....
R HRIEENTRINER
WERE

BRTNRER—HRR, BPFSHMERRE. HELERRIRgdb, KingdbFHE—ERE,
AfEvscode™ IBBERXNRIEE, MBEERET. RTER, TETREMEIRT WS HRE
EBEETR, HRERRRIERIB TN RIRAIZIREMI,
e stopped

a. BER

iii. {SEBEEM M =
1. BTRERRIZELNTT, MILEFFINRER
o IR

o THIAFETH
o MIBRIB¥T=
o i
o HANRFSER
o Flkr2m A AR
o MM AEERME (Fadd-symbol-file, XHERFSITEEIR B AZAMTS)
o enable AP SIZFHIMTR
o WREIAFZE, BEIAES, X Psymbol filetlfalfhE? BARER .

Sl Ngdbgui

1. Mhidgdbguid BEELE FiolE
2. 7, HEBEZXMEEHEARTRE
3.

20220521



R SERER

]

debug=true BE# NI ArepoT

os BIERIHERERMBNNAEFIZE. EodohFTFHIERno debugging
symbol,
A file MSETT, os with debug_infofi P 2FEEX1,
ETflerIRE, BREEERIRHE debug_info ERFIMAY.
BT rust-readobj , &IMosH.debug_info, .debug_arange%Ek, MBFIEEEHE.
opt-level=0 (£%) &H.
rcoreBt R T, RABRKAIEPRELLFEEQ)
BB K Elinker IR E M Ediscard T debugEg (MAHESIRIXE, RS T —KBEE A
M) EEMFT .
REERfs.imgli R GHIT R LRI, BHERGIK (easy—fs—fuse/src/main.rsg60
M641716->64) RiIFT. EXBEHM T —MEFRNRE, ZA (BFER—N) B3,
T —EFRIRuser/ HRES L make clean BIRIE, EXUIMlinkerscriptZt &4,
RiIFBEE T, BEAFPER & ERos L, Heap allocation error, XEZFIR, FiEAYXLE
debugEXBERES#E objcopy B9 strip-all @R EBRAY., FRIREX strip-all-gnu &, Hi%
A.
heaptA ARFILA, ERZHG, MBK210 LAI8EREAT T,
XEEP R—LEXFHHENAIRE AR, XN aERER,
rustc—"split-debuginfo2#l, BEREE:

rustflags = [

"-Clink-args=-Tsrc/linker.1ld","-Zunstable-options","-Csplit-debuginfo=ur

==

Compiling bare-metal v0.2.5

Compiling buddy_system_allocator v0.6.0

error: A dwo section may not contain relocations

error: could not compile "bare-metal’ due to previous error

warning: build failed, waiting for other jobs to finish...

error: could not compile 'spin’ due to previous error

error: could not compile "log  due to previous error

BrustttX, &: JLBJKEexeZ BERRIRAILSA.......

RHT, BERIEHEFAIE, k21087 T #MESTIE
HERUR T DUfE, BERRT, 4FER



|  Ubuntu 64 {2 - VMware Workstation
SHHF) REE) BBV SRIUM) SEEm BBe) | 0 - S 0

EE@ \EERREL, EERITEEAS 4% Ctrl+G,
LI

X FERTEER
RERNF, RACREFATRTE, RIOA T ERRE, BA ...t

LAk

o Bt

o f{Zbug, HUHFRAIG
o inKernel

o EXHY

YIRS B ERBIREY

20220513

e webviewE#H

o webviewEEABFEAZEHE., TH—TEFNRMNBLIIE, BEESHMEIEGHER
o NIFCSREIFEAITESR
o FFSHIERER

o SEF—A%AIgdb

o REFRIAFPSHAO

o HMNAFS

o PRI MH

o EMIFE—LER

o fEvscodeH iRtz 1F (FIEEEAA vscode api)
o IFNRIE SEFRIREY BRbug

o BEhHAGIIEIRT R —>EBUEFINRIE B —> AR AT

® ni—>si
20220513 v0.0.4

e WebViewE#
o JREZIFEAEFREARA T EIEIR
BRE, REWebViewAEMREBIRE . FENEEEEHIMG
o HiFgd
%FU-—>S, S—>MFISBIX ALK,
o fEgdbE, K IIE,

o SCIcustomRequest

o

o



o Y
= gemuX#y
n gdb3#y
= gemuiRig
o SRS BEMRIREX
o EBINE:
= FElRFGIRERR
= INIFMTREM, HIIRFIRT
o BHFFSE
o (ChangeBinaryRequest
o f{EgithubF &%
o ostEFTAIHY

20220507 v0.0.3

e {EMAbootstrap.jsiEtE KIFHNAE
o EBRIBRFHUER. FTBEITRM
e DebugAdapter
o XY

o DebugAdapter CustomRequests

i

extension DebugAdapterTracker Debug Adapter

stopped event

WebView

memTable update | state
changed? i

ustom request:

events
Info Update 1
] “-—/-_ ﬂ—[

o

e f{Egithub

TRTI%E

1. FREXR BT 7R AFIEIEIRE
2. IR SRS B A0 ERRREY
3. I/H—MF: HUSM=FERHFSR, HIRRNAEFETESR;

20220430-j&& v0.0.1



waTcH

0x000000008020fa72

SBI:

kcontrolBlock>> {

o BELININEE

o BINEH (HAEEMNRESH, W=, &=,
» FEREBNFESRE
» Z2HELATFSBI (RiEpcIBEFIZE)
n HTRER
» BREIDAHEESR
= NIZIEGER
. BRIEEAFHIRER (tprivileget@ﬂ@%ﬁ‘%, AN FRERE LT M5T,

FRIAEFIEERME LR T . MidiE

\|

SHRENBENERAERER)

[{from:0x80200000,length:16},{from:0x80201000, length:32} ]

e bugs:
o RFBREMAIETASK_MANAGERATHAR
s Eiid:
= black_box()
o opt-level =01
= #[Debug]
o breakpoints®& O REEIETE NFHIUAIMT R, EKRFTN. X INEERT LATRE R
webView panel -5L3)
e todo:
o iRIELLZS (B FIRTAFANLR
o DUHFE
o {RFFSEK

e frontend
o Webview Panel
= SHREIEME
RN EIN

o vscode.debug.onDidReceiveDebugSessionCustomEvent

ZDebug AdapterF=4H B4 (W=, 78, THTM)

debugSessionEventTollebview JRENFTES1Fes, NEFNHEXEER
o vscodefXiZfH  customRequest #E[, #%?E{#Tﬁ—%@lf}l‘c
o currentPanel.webview.postMessage & A\webviewi#1TRiimR~

o MEE
o f&H

[¢]


https://github.com/microsoft/vscode/issues/113538

e Debug Adapter
o Debug Adapter Protocol KRB &5 K FFea0Request. FIttBEHRIMN—"T

= RINTracker
= scode.debug.activeDebugSession?.customRequest(command) RIETEK
= U EIKGEK, REIER (Bid—customEvent)

m  getRegisters() ﬁﬂf& wLRFHFERER

f£ \Webview Panel

impl fmt::Debug for Point {
fn fmt(&self, f: &mut fmt::Formatter<'_>) -> fmt::Result {
f.debug_struct("Point")
.field("x", &self.x)
field("y", &self.y)

.finish()
}
}
o rust-gdb
e HE
o WRgoogle REURAIIHER, AJUEZREgithubEIERE
o FRE:

o RhNSteplinstruction
o FE— R RIZEIENbug

o

20220430-it%l
1. JE%
SE I
202204304
. R
a. ERfFSR>REMNR-—>
b. debugger #HED
i. JHEEENH
1. vscode webview
a. WebViewview XA REILHI
2. Debug Adapter Overview (microsoft.github.io)
a. BZ:  Requests F1 Respond


https://microsoft.github.io/debug-adapter-protocol/overview

Development Tool Debug Adapter Debugger
Tfl%fﬂ."l%"&‘é'."ﬁl’li‘.".--_
—€-- e ECER V...

threads request )

threads

( response: threads

stacktrace request »—

backtrace

( response: stack frames

scopes request
< response: scopes |

variables request )

select-frame 1

info variables

( response: variables

continue request )

YY

( response: status

terminated event

c. #ik
i. BEFIREFE SR,
d. PrivilegeRequest—->MemoryRequest, RegieterRequest,
c. REWS
i. BreakpointRequest
d. ARERIIRENAYER

20220422

R
1. ZTHEIRIBTERE V RE: A&SES
2. RIS EIREN

a. SBIEYYRZS: fthilk  0x80200000 il

a. $5fR:  sstatus BY SPP FERA—ERTHRIFRR, REFHIZtrapZHl

RESZMEN
i BBRINE PATHERSH?
b. HEEHIRESR
3. HE DT

code—debug.drawio
a. 2KB

FisE



it

RERER, FFs, ARER, MUMMERERAFNRSERS BFRR, AR, 2

RP#E.....) .

1. H—" ¥R
a. FFSRIEE

2. MMMERFBBNER (EEEAFHIULTE) RAMTGINEZFER
a. ZS—>RPS: £ trap_return HHEIREMTS
b. BP&-—>AZE:  (uCore, rCore#fa] ) 7EPKIEIDMIIMIR B M=
c. M—>S: [R%}, syscall

3. should be specifically configured for different OSes

20220415

1. BE— X, ERRT REMMERNINGE
2. (BoUEN, (EHEAEBIEIABTNSSHRIES (EcGobjdump)

20220409-F5E T 1ERHE
1. IR IBNRERE: R THEIEE;

(gdb)
0x0000000080218T2e in os::trap::trap_return () at src/trap/mod.rs:101
101 let user_satp = current_user_token();
(gdb)
108 asm!(
(gdb)
Ox0000000080210134 108 asm!(
(gdb)
Ox000000AB80210T38 108 asm!(
(gdb)
Ox0000000080210T3C 108 asm!(
(gdb)
Ox000000A080210T40 108 asm! (
(gdb)
Ox0000000080210T44 108 asm!(
(gdb)
OxP00000008R210T48 108 asm!(
(gdb)
Ox000000A080210T4a 108 asm!(
(gdb)
Ox0000000080210T4e 108 asm!(
(gdb)
axfFFFfffffffffoso in 27 ()
(gdb)
exffffffffffffacd in 22 ()
(gdb)
Warning:
Cannot insert breakpoint 3: Cannot access memory at address 0x86200000
Command aborted.

a. |(gdb) sill




(gdb)

Ax00080000080210F4a 108 asm! (
(gdb)

0x0000000080216T4e 108 asm!(
(gdb)

exffFffffffffffoce in 27 ()

(gdb)

oxfFfFFFfffffffeca in 22 ()

(gdb)

Warning:

Cannot insert breakpoint 3: Cannot access memory at address @x80200000

Command aborted.

(gdb) d
Delete all breakpoints? (y or n) y
(gdb) si
oxfFFFFFFffFfffoes in 27 ()
(gdb)
oxfFFFFFFffffffaéc in 22 ()
(gdb)
oxfFFEFFffffffface in 22 ()
db
b.
(gdb) [28/18651
exffFFFffrfffffess in 22 ()
(gdb)
exffFFFffrfffffese in 22 ()
(gdb)
exfffffffffffffesa in 22 ()
(gdb)
exfffFfffffffffese in 22 ()
(gdb)
os::trap::trap_handler () at src/trap/mod.rs:42
42 pub fn trap_handler() -> ! {
(gdb)
riscv::register::stvec:: write (bits=<optimized out>)
at /home/workspace/.cargo/git/checkouts/riscv-ab2abd16c438337b/11d43cf/src/register/ma
cros.rs:185
105 () == core::arch::asm!("csrrw x0, {1}, {@}", in(reg) bits, const $
csr_number),
(gdb)
0x0000000080210bbg 105 () => core::arch::asm!("csrrw x0, {1}, {cB
", in(reg) bits, const Scsr_number),
(gdb)
0x0000000080210bb6 105 () => core::arch::asm!("csrrw x8, {1}, {0%
C. |", in(reg) bits, const Scsr_number),

0x0000000080210748 108 asm!( [202/1865]

d. BRF SRR A ARNZS—>  trap_return() —>FAFPS—>  trap_handler() —>&A
%S T, HFEUME, bt RER. RBIMRAIGESMUHEIRT T

DR, HEIRBIRIER . SBIFIRAS.

a. 15MEk:

b. HIZEFIRER:

c. SBIFYIRTS:

3. EAPE. A% ,L,\ﬂIISBIEF'T'_? EMERERR;
4. DebuggerifErIDHr;

5.

ERIIRRIIRENAIE S ;

481H4EAS

1.

MR AEFEEEERRED

a. BE.usertestsfElfl, {BRgdbIBIRAE], EM—EMERAZEI? M- it A YR EI N EE?
i. NASHBEREIT

MIAN 2 F 2 S rI ARRE R SR A

a. usertestsifli@ T, AILAKY, REgdblBERAE!
i. MFAsBEREIT

BER BkidrCore—Tutorial, HiEdebugii FIFEF?

a. BHgemu-riscv64{BiR#ErCore-Tutorial-Book, EMHRE,

. & Tgdbserver, gemuZBiRMH T EMIBILHE

_HE



5. HAgE2gdbHrCore-Tutorialfgshell (AT getchar() ) HEA—PEESEHPR, i
EHFEIZB)ER,
a. WAtmuxfERT ., BE2AIE? ?

it

M itdockerfiedFE=
L] SRonfEsEIhAE
Eo - e -
B - fastgit -
M —EgdbguiHEMR=ITRHT—
M SfEfEE

M DR BvscodeffigdbguiS i

g = WP ot . (WA | Qu i A ) + . A DI
Deotgger CXTERSION T viStar Stoairo COGe TXTeRSIoON AT

-



https://shimo.im/docs/TwHhy6VwpWYg3crQ#anchor-Okpn
https://shimo.im/docs/TwHhy6VwpWYg3crQ#anchor-Okpn
https://code.visualstudio.com/api/extension-guides/debugger-extension

M SbebugAdapters—AIRERTEAI gbguift3iiz—
O &EHRARRELIBAYM S, show assembly instead
L coreFERIBRLIEE R, AIREMREFFRNE R, AILAD QB EAHE

oAl ==

L wa
L &it, BEATH, —HeERRZEIR
[ ZeFa, wEngit, @, BRAER, TARBCHEN, BE, &M, il
[ SRINEE
O FAmozilla rr 12#EHEINEE (Mgdbguisis)
O &#RARRust (Debugging with GDB) (sourceware.org) B2 FI A48 2R
O s2Zrust-gdbM.Debugging Rust apps with GDB — LogRocket Blog
L =z@F
L APsusFiE
O ZENERRE
O Z#FuCoreFHEHMRBEE
L ®S&RE@
L EaemuB Rl LR F

FRICR
WREEMH (12A228)

2022k gll.drawio

ﬁ\l'?
1.9KB R

ETER¥Me. FPGATINERERE—T, RAEHER—X.
XHETRE., iARERES.,
—>Xtghttps://shimo.im/docs/TwHhy6VwpWYg3crQ

18128
SASFIRIREF Tk
1818HZEI

o czy HRE LT AR BRI https://shimo.im/docs/TwHhyBVwpWYg3crQ, #AEHE
WEIRAYIE

o Izf TMIWT SRR EIRRS SR EF

o zwz 17H ZBIEEMhttps://rcore—os.github.io/rCore—Tutorial-Book—v3/chapter0Q/5setu

p—devel-env.html
gdbgui
mE—Dockerfile. £& T docker x gdbgui fEdockerfidebug c++ 1t

FROM ubuntu:18.04
# LABEL maintainer="dinghaol88" \


https://sourceware.org/gdb/onlinedocs/gdb/Rust.html
https://blog.logrocket.com/debugging-rust-apps-with-gdb/
https://shimo.im/docs/TwHhy6VwpWYg3crQ
https://shimo.im/docs/TwHhy6VwpWYg3crQ
https://rcore-os.github.io/rCore-Tutorial-Book-v3/chapter0/5setup-devel-env.html
https://zhuanlan.zhihu.com/p/37951739

# version="1.1" \

# description="ubuntu 18.04 with tools for tsinghua's rCore-Tutorial-\
RUN sed -i 's/archive.ubuntu.com/mirrors.ustc.edu.cn/g' /etc/apt/sources.lis
RUN apt-get update && apt-get install -y \

vim
zsh

git

— - =

g++
gdb \

python3 \

python3-pip \

python3-venv \

wget \

make

# userpath append not working

RUN export LC_ALL=C.UTF-8 && export LANG=C.UTF-8 && python3 -m pip install -
RUN ~/.local/bin/pipx install gdbgui

MEZX IR
docker build -t gdbgui-test .
B!
docker run --cap-add=SYS_PTRACE --security-opt seccomp=unconfined \
-it --rm \
-v $PWD:/sharedFolder \
--name gdbgui-test-1 \

-p 5000:5000 \
gdbgui-test /bin/zsh

# Ndockerfg:

~/ . local/bin/gdbgui -r
EENATRI 223N 127.0.0.1:5000B01 7] & Zllgdbgui R HE .
gdb#{ali@ifrCore-Tutorial on gemu

rCore-TutoriallEEERH, ffos/MakefileE,
https://github.com/rcore-os/rCore-Tutorial-v3/blob/c358424faed90cab0a0fOee92b6c5
94f0f577045/0s/Makefile#fL103

debug: build
@tmux new-session -d \
"gemu-system-riscv64 -machine virt -nographic -bios $(BOOTLOADEF
tmux split-window -h "riscv64-unknown-elf-gdb -ex 'file $(KERNEL

tmux -2 attach-session -d

E=1TH,
gemu-system-riscv64 —machine virt —nographic —bios $(BOOTLOADER) —device
loader,file=$(KERNEL_BIN),addr=$(KERNEL_ENTRY_PA)HF/ZEgemu, [-s| Fi5
(stub? ) gdb, [-S| EfEqemuEHITZRFRIIT.
TEFX:


https://github.com/rcore-os/rCore-Tutorial-v3/blob/c358424faed90cab0a0f0ee92b6c594f0f577045/os/Makefile#L103

- AZE—%38% (FIEFE) — rCore-Tutorial-Book-v3 3.6.0-alpha.1 X#% (rcore—o
s.github.io)
- https://shimo.im/docs/TwHhy6VwpWYg3crQ#anchor-fg7Z

riscve4-unknown-elf-gdb -ex 'file $(KERNEL_ELF)' -ex 'set arch riscv:rve4' -

-ex | RIHIT—1gdbig< ., https://shimo.im/docs/hRQk6dXkxHp9pR3T#anchor-RSAs
file RRBA—TXMH,
gdb# N\ TKERNEL_ELF, figemu#i A\ TKERNEL_BIN, KERNEL_BINZKERNEL_ELFEBRT
HEEEE (B{REZrCore-Tutorial-v3H, SikiIR) 1S3,
ERBNIZIHRTFELEXAM, gdbFE—HERSERTHITHE,
THRIXAEA -

ATER Docker& 88
gdbgui < KERNEL_BIN
SRR
>lgdbguiSisl€—> g @ ——1 gemu
HA

L | KERNEL_ELF

gdbgui-gdb-gemu-kernel....
1.5KB

i

gdbguiifig[ rCore-Tutorial on gemu ]

BREREF—IErCore-Tutorial, fSEIKERNEL_BINFIKERNEL_ELF,
Rt FeEDockerfile F iR HNAE < RO 5 -

FROM ubuntu:18.04

# RUN sed -1 's/archive.ubuntu.com/mirrors.ustc.edu.cn/g' /etc/apt/sources.]
# dinstalling gdbgui

RUN apt-get update && apt-get install -y \

vim
zsh

git

— = -

g++
gdb \
python3 \
python3-pip \
python3-venv \
wget \
make
# userpath append not working
RUN export LC_ALL=C.UTF-8 && export LANG=C.UTF-8 \
&& python3 -m pip install --upgrade pip \
&& pip3 install gdbgui
# && python3 -m pip install --user userpath urllib3 pipx \
# && python3 -m userpath append ~/.local/bin


https://rcore-os.github.io/rCore-Tutorial-Book-v3/chapter1/3first-instruction-in-kernel1.html#qemu
https://shimo.im/docs/TwHhy6VwpWYg3crQ#anchor-fg7Z
https://shimo.im/docs/hRQk6dXkxHp9pR3T#anchor-RSAs

# RUN ~/.local/bin/pipx upgrade-all
# RUN ~/.local/bin/pipx install gdbgui
#install some deps for rCore-Tutorial
RUN set -x \
&& apt-get update \
&& apt-get install -y curl wget autoconf automake autotools-dev curl Tit
gawk build-essential bison flex texinfo gperf libtool patchut-
zliblg-dev libexpat-dev pkg-config Llibglib2.0-dev libpixman-:

#install rust and gemu
RUN set -x; \
RUSTUP="/root/rustup.sh' \
&& cd $HOME \
#install rust
&& curl https://sh.rustup.rs -sSf > SRUSTUP && chmod +x $RUSTUP \
&& $RUSTUP -y --default-toolchain nightly --profile minimal \
#compile gemu
&& wget https://ftp.osuosl.org/pub/blfs/conglomeration/qemu/gemu-5.0.0.1
&& tar xvIf gemu-5.0.0.tar.xz \
&& cd gemu-5.0.0 \
&& ./configure --target-list=riscve4-softmmu,riscve4-linux-user \
&& make -jS$(nproc) install \
&& cd SHOME && rm -rf gemu-5.0.0 gemu-5.0.0.tar.xz
#for chinese network
RUN set -x; \
APT_CONF="'/etc/apt/sources.list'; \
CARGO_CONF="/root/.cargo/config'; \
BASHRC="'/root/.bashrc' \
&& echo 'export RUSTUP_DIST_SERVER=https://mirrors.ustc.edu.cn/rust-stai
&& echo 'export RUSTUP_UPDATE_ROOT=https://mirrors.ustc.edu.cn/rust-stail
&& touch $CARGO_CONF \
&& echo '[source.crates-io]' > $SCARGO_CONF \
&& echo '"replace-with = 'ustc'" >> $CARGO_CONF \
&& echo '[source.ustc]' >> $SCARGO_CONF \

&& echo 'registry = "git://mirrors.ustc.edu.cn/crates.io-index"' >> S$SCAF

sifive B RIZHE Tx86R T A8E, FIAM1 macRiFfET, EEx86 ubuntu

BN BENEIRET, SHCTRLIAARFH, HiE

ABEE T —"Makefile, ERIAM_EBNERENE: Belgemu (BRTSCEERrCore-Tutorial
Efmake run) . BEgdbguifals (gdbguifFinsBaIgdb) . AFAEIgdbguiiih/EF e
AKERNEL_ELF. ¥#lgemui#t2 (FFFIRIE) .

18248 UEEAREFGFT, ERRIXL/ \RESERRED. RENEDEM—BHE
BERE AN, BRENBEFARAH., WREIZIT—MEROITE, MEMERBEEEMKERX
MHEHITIRR.

XM EES:

o RIBEME (EixLfE, SFEEHE)

o 7E3# A\ gdbguiZ BIRIF

o IBHRSXHNUE

o IEHARXHIUE

o IEHAMRRgdD



BE—TE, RIAXTHE:
RERANT:

BRIG1E T DockerfilefE S MekefleF] T B FE7EM E docker R {5 AT F #5 & Hll ¢ dockerfR {5893 {4
ZFitHghome (B /root ) B,
&fEDockerfile?ll T :

1H29H

FENRNBERERBIELEEERMINE, NFBRRIEZEEEIE-——rcleaseltNERE, HRET—
R, FERRTE M, 7ECargo.tomIEFNdebug=trueBMFBIAT ,
HEAME T —EERREIR, tEalgdbguiB B | 28, BBSAMMRXMEL ik, Bk
EBMRANINERNITEI T —REUAA, 27T —TEAM—ETE.....
BE—MERER, EMRBIEAXEENINEEIIREIMEIRNE, B2 HHTFFgdogui—
EE2ZLE, PMURRIERT. ... osBHBNITRBARMEBLREEN, SARSKERAER
HEROBEIZEHFNRrustsbi, rCore-TutorialR BIFIERIFITAIrustsbi ZHHIS 48 &
Az, EABARRERAE, Zﬁugdbﬂﬁi%ﬁlﬂ R, sieFE—IARE, KB T wyf
A, MEINRBELRIESHEITUTIRIL, AESKIEM T rCore-Tutorial-v3—-Book#y
EXETHNgdbIELHHTER (INEZRTHEEARgdb) FRIMEEAERSE.....
MEIMEEE—TRIAAH EERRAET . RBRAEE2ERMINE, NFBRRERE-
—releasei& L g, EREANrustfRiFeE N releaseldebugiE R AV IBAIEE NS R —H¥H,
RAOHMKGES, ERRTE_MINE, RE--releasefZE, #ECargo.tomIEiFNdebug=true/@
HEFREIT,

Debug Adapter

How to send custom event from Debug Adapter to vscode client? - Issue #113538 - micr

osoft/vscode (github.com)

rCore-Tutorial-v3

o debugiEz(4RiF

rCore-Tutorial-v3 > os > M Makefile

1 # Building 1 # Building
2 TARGET := riscvb4gc-unknown-none-elf 2 TARGET := riscvb4gc-unknown-none-elf
° 3— MODE := release 3+ MODE := debug
rCore-Tutorial-v3 > user > M Makefile
1 TARGET := riscv64gc-unknown-none-elf 1 TARGET := riscvédgc-unknown-none-elf
2— MODE := release 2+ MODE := debug
3 APP_DIR := src/bin 3 APP_DIR := src/bin

4 TARGET DIR := target/$(TARGET)/$(MODE) 4 TARGET DIR := target/$(TARGET)/$(MODE)

5 APPS := $(wildcard $(APP_DIR)/*.rs) 5 APPS := §(wildcard $(APP_DIR)/*.rs)
patsubst $(APP_DIR)/%.rs, $(TARGET DIR)/%, $(APPS)) 6 ELFS := $(patsubst $(APP_DIR}/%.rs, $(
patsubst $(APP DIR)/%.rs, $(TARGET DIR)/%.bin, $(APPS)) 7 BINS := $(patsubst $(APP DIR)/%.rs, $i

8 8

0 OBJDUMP := rust-objdump --arch-name=riscv64 9 OBJDUMP := rust-objdump --arch-name=ri

10 O0BJCOPY := rust-objcopy --binary-architecture=riscvé4 10 OBJCOPY := rust-objcopy --binary-archi

11 11

12 elf: $(APPS) 12 elf: $(APPS)

° 13— @cargo build --release 13+ @cargo build

o launch.json
o jEErCore-Tutoriall§osHlusert{AdebugiE X 2SR I ENITHFER (B4Eshell)
o XAF#EFdebugiE=t

o

rust T BL5%


https://rcore-os.github.io/rCore-Tutorial-Book-v3/chapter1/4first-instruction-in-kernel2.html?highlight=gdb
https://github.com/microsoft/vscode/issues/113538

e rust — How to rustup update when permission is denied? — Stack Overflow
e Blocking waiting for file lock on package cache
(] cargo clean

e ‘cargo run -s’ RS

o A “cargo run —— -8’
o 3FErCore-Tutoriali§osHluseri{ Hdebugii NG SH I EHTRHIEER (81F
shell) !

e rust-readobj, rust-objdumpss

o %4t cargo install cargo-binutils F§ rustup component add 1lvm-tools-preview

makefile

include

o 7 Makefile {8 include KEFAIUERIAI Makefile B1E#RE, XR& C1EEH
#include, WESHXHSBEEFEENBESTIIXEHNESUE.

BEFSHEXS
Makefile H:= ?= += =fX 3l — wanqi — {§%&E (cnblogs.com)

EMakefile REAVEEEBE = = 7= +=X/ITMHEEZER, BAMMNIEHAXZIE? HAIRM D E LT, ..
Q https://www.cnblogs.com/wanqieddy/archive/2011/09/21/2184257.html

docker
A4 EFlIFldockerdh

dockeri§4s it SR INEIFSR P _14 F 25 -CSDNIEE _docker RN &4
BRI E1. docker cpfn<fTdocker cp REEIZ N BB 23, TEEEIEE NEIHEBZ.1 Bai—1823do...

https://blog.csdn.net/u011622208/article/details/103491095

SEEADD *.tar.gz & BENEEX X,

EXPOSE REixO

B EXPOSE <if[O1> [<ix[A2>...],

ER%EED

EXPOSE 8<% 2FRARETIRIRMURSHIRO, XREZE—TFR, AERBITHATZERN
XPERNAMEFEXMNROMNARS . £ Dockerfile RENXEFNEFERTFL, — P2
BYREGEREERI MRERSOTIRO, UASREERS: Z—TBLNEESITIHER
BEHIH CBRETES, thFLRZ docker run —P B, =B xIKENBRET EXPOSE MmO,

4% EXPOSE MEETIMER —p <BFinO><BRin0O> XOFR, -p, EMSEFIHON

BamO, ROER, MEREROXINIRORSAFEINTIALE, T EXPOSE RINEFRE
BITEERAAROME, HASBEMNEREEHTIRORES,

WRTE


https://stackoverflow.com/questions/67830581/how-to-rustup-update-when-permission-is-denied

H1EdockerfileFRINCMD ...[5, ZRREFXAE rustup, 1BREXTA2MIshel 24 A rustup
=B RIRR.

linux — When installing Rust toolchain in Docker, Bash ‘source’ command doesn’t work —
Stack Overflow

ERFEMIELTSE:  printeny

gdb

gdb QuickStart (umich.edu)

File Options (Debugging with GDB) (sourceware.org)

Debugging with GDB - Summary (gnu.org)

QEMU/Debugging with QEMU - Wikibooks, open books for an open world
Debugging with GDB - GDB/MI Program Control (gnu.org)

—-ex

Execute a single GDB command.
This option may be used multiple times to call multiple commands. It may also be

interleaved with ‘-command’ as required.

gdb -ex 'target sim' -ex 'load' \

-x setbreakpoints -ex 'run' a.out

rust2 ¥

Rust (Debugging with GDB) (sourceware.org)

FRNES

display/4i $pc

gdbgui

-r

run on a server and host on 0.0.0.0. Accessible to the outside world as long as
port 80 is not blocked.

use gdb binary not on your $PATH

gdbgui ——gdb-cmd build/mygdb

KeyError: WERKZEUG_SERVER_FD

https://github.com/cs01/gdbgui/issues/425

shell

BRARNRE

LinuxfE R AR IE — JoXrays’s Blog


https://stackoverflow.com/questions/49676490/when-installing-rust-toolchain-in-docker-bash-source-command-doesnt-work
https://web.eecs.umich.edu/~sugih/pointers/gdbQS.html
https://sourceware.org/gdb/current/onlinedocs/gdb/File-Options.html#File-Options
https://ftp.gnu.org/old-gnu/Manuals/gdb/html_node/gdb_1.html#SEC1
https://en.wikibooks.org/wiki/QEMU/Debugging_with_QEMU
https://ftp.gnu.org/old-gnu/Manuals/gdb/html_node/gdb_224.html
https://sourceware.org/gdb/onlinedocs/gdb/Rust.html
https://github.com/cs01/gdbgui/issues/425

linuxZ SR IERT BUE T shelfER, EMRIEB T HaishellsiEiBshell, XF{&chrome,firefoxZ SEINI . ..

B https://www.joxrays.com/linux—system—proxy/

gitlab

f1THa5|

AR AR BB AT B A B P _EEELAE SO
Git £ FRE

git config --global user.name "ATOM"
git config --global user.email "chenzhiy2001@qq.com"

PE—IHEE

git clone git@gitlab.eduxiji.net:chenzhiy/project788067-87777.git
cd project788067-87777

touch README.md

git add README.md

git commit -m "add README"

git push -u origin master
XA MR
cd existing_folder
git init
git remote add origin git@gitlab.eduxiji.net:chenzhiy/project788067-87777.g"
git add .

git commit -m "Initial commit"

git push -u origin master
XA Git &

cd existing_repo
git remote rename origin old-origin

git remote add origin git@gitlab.eduxiji.net:chenzhiy/project788067-87777.g"
git push -u origin --all
git push -u origin --tags

github

PhiBlgithubiliE

EEERTAIE github RER 9 #753E! - SegmentFault BF
https://segmentfault.com/a/1190000038298623

THRAIBEZME ST GitHub ZFHEY | ERHREGIEEE | B1FFR - Frytea’s Blog
git
gitixBRHE


https://blog.frytea.com/archives/504/

git REFEUHRHE - GitHub
https://gist.github.com/laispace/666dd7b27e9116faece6

tmux

tmux new

C-b % Split window

C-b or C-b = fIEDO

C-b + [ Scroll mode. q to quit.

SMPEH DRI SRR BRI IR

gemu

ERROR: glib-2.48 gthread-2.0 is required to compile QEMU
https://github.com/Xilinx/gemu/issues/40
$ apt install libglib2.0-dev

ERROR: pixman >= 0.21.8 not present.
Please install the pixman devel package.

$ apt dinstall libpixman-1l-dev
BEARETN.
rCore—N on gemu

RBRERES, —IRHE,
fdevftiyld

[rustsbi]

[rustsbi] Implementation: Rust QEMU Version 6.8.1
[rustsbi—dtb] Hart count: clust ith 4 cores
[rustsbi] misa: RVE4A
CDFIMNSU

[rustsbi] mideleg:

papaddr_id 3
i8 j 4 pmpaddr_id 4
i® j 5 pmpaddr_id

i@ j 6 pmpaddr_id &

[rustsbi] pap8
[rustsbi] enter supervisor

[hart 3]satp: @x208666000008854b sp: 8xBB34%9edd

[hart 3]Hello



https://github.com/tmux/tmux/wiki/Getting-Started
https://shimo.im/docs/PgwQPxkhG8tJgQ3t/read

FPGAEECE
ARIiZ#Ewindows Ti#E T B &

1R Di\projects - [u} X | B 88% Copying... 7-Zip - o X
5B EREYAETSE @) File Edit View Favorites Tools Help
) B X =] T srmE - @ Bei- Hemaz | = vV oo = X i
IEE * 1 2ania) - e P Add Extract Test Copy Move Delete Info
s PO SHE M ERE R 3 e I maE ] ‘ﬂz D:\projects\riscv-toolchain-2018.05.24 (1).tar\ v
ik e B
Name Size Packed Size Modified Mode User Group Symbolic... Hard Link
= .
=3 Lid i = W riscv-toolchain-.. 2302370... 2304175... 2019-05-2.. drwxr-xr-x dell dell

i> DATA(D) > projects v O O @Eprojects

= fExEn ES] ESN

BTBUjwxtWorm 20/ 58% Copying. - o X Confirm File Replace >
CZVtools 20
o 20| Elspsedime T T SRS Destination folder already contains processed file.
os | LR R Seees S7MBfe By id you e o replace the existing e
N Files: 5484 Processed: 1952M
rv-n-ext-impl 20 Compression rato 100% Compressed size: 1954M ’—\1 P Te
 Understanding Computation 20, Enors: 56 ’;‘5‘;‘:;‘“::"
[ analyze.py 20| Extracting Modified: 2018-05-24 18:0156.
B riscv-toolchain-2018.05.24 (1).tar 29|
- - nf_conntrack_sctph
Bz riscv-toolchain-2018.05.24 (1)targz 20 A

u X_TCPMSSh
172

1 Cannotcreate symbolic link: & F3#R H FIEAI4F4R - D:\PortableSofware\7ZipPoriable\Data\ Temp\72EC A bytes
2 Cannotcreate symbolic link : B 3R H i B #4542 - - D:\PortableSoftware\7-ZipPortable\Data\ Temp\7zEC Modified: 2018-05-24 18:01:56.
3 Cannotcreate symbolic link : B /342 B 1450 : D:\PonableSofware\7-ZipPortable\Data\ Temp|72EC
4 Ot et ot it ST G TREEAT . AD A S e 27D R Tt ot
< >
Yes Yesto Al Auto Rename
Background Pause Cancel
No Noto All Cancel

object not found
wBx—4

# Build RISC-V -image
# Build riscv-pk (which contains the bootloader), riscv-linux and riscv-root
mkdir build

make -j sw # change 16 to the number of cores according to your host

= Hobject not foundi[E)@, XEFEIZRIEmakeTTZEHNA., EENCEMIEESREERR
)*O

FTRERIRH
IE5h,

hello.c:1:10: fatal error: stdio.h: No such file or directory
1 | #include <stdio.h>

| Annmnmnnnn

compilation terminated.

ERER T aptiRariscv TR XXASHEFN T RSN, — & RARNNEZEH
aptiRHI TR,

BHESRAF SRS R

make[1]: Entering directory '/mnt/d/projects/rv-n-ext—impl/sw/riscv-Tlinux'
CALL scripts/checksyscalls.sh
<stdin>:1335:2: warning: #warning syscall rseq not implemented [-Wcpp]
CHK include/generated/compile.h
VDSOLD arch/riscv/kernel/vdso/vdso.so.dbg
/mnt/d/projects/riscv-toolchain-2018.05.24/bin/../lib/gcc/riscv64-unknown-el
unknown-elf/bin/1ld: -shared not supported

collect2: error: 1d returned 1 exit status

PR BT EHESRASHFIE o IZAHAZEE, RERAHITXM. XTEMEE, BREHE
AR TEMA, BEIMNEIZRANRBriscvilafE, HiEFM.oOFNHEENMUBEL XL, 2



AT AREIR R Z R,
FH I rv—n—ext—impl\sw\riscv-linux\arch\riscv\kernel\vdso\MakefileF —sharedffi#F, mIh
IFH T linux.binX 4, XEFEMATEERAARRKE TRE, FEXTIEAMERriscv-linux,
O it —1pEi%es
python?

/usr/bin/env: ‘python’: No such file or directory

For ubuntu 20.04 you can use following package to python command. And it is
python 3.
sudo apt-get install python-is-python3

IRECIR T e

spike-dasm: error while loading shared libraries: libriscv.so: cannot open ¢

ch file or directory
XKEEE, Fiditfpgall,
Irv—rust-bl

o BT, BEl lrv-rust-bl.bin 3HHISTHE,

LEANTE, XWEHERE, MANLEELREI T, 84:
o MI@BrCore-Tutorial-v3FfTEEM T A
o objdump

o gcc-riscv64—unknown—elf
o proxychains Nk, B2ETH

rCore—-N on FPGA

5efErCore-NtEgemu L8, BEWARbInX M, MASIRE. BINEE  rcore-n.bin —#
H1E,

HHRERIHIRR
SR RIBF L %> IR

FPGA<---1&ix--->FF
WERIERIBF L ---TmZE-———> THFIUE - BT F-— 7

—RRETRE— 5 — ST

FRRIHAE

https://shimo.im/docs/TwHhy6VwpWYg3crQ

BWERN%EE, ARRE, gemuiliR

AE—%KES (REM) — rCore-Tutorial-Book-v3 3.6.0-alpha.1 314 [

Q https://rcore-os.github.io/rCore-Tutorial-Book-v3/chapter1/3first-instruction-in—kernel 1.html

ATHRENEDBERILREIZ, EHTRENAFEEMEFIET.


https://shimo.im/docs/TwHhy6VwpWYg3crQ




