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1. Linux Lab # %

1.1 R A /A

AR B #A FelZE—4NET Docker + QEMU 8 Linux $% 3%, 7ERKEF D . F L4
MK Linux M # -

Linux Lab #&—/ARKAE, RREEAERIE, F 847 R324EH L A2 T 82T KL

Help Page

Linux Lab

“q

Terminal
Demo

1.2 FAER

« I
— http://tinylab.org/linux-lab/
. BE

— https://gitee.com/tinylab /linux-lab
— https://github.com/tinyclub/linux-lab

KB E -

e Cloud Lab

— Linux Lab #473% 22 LA
— http://tinylab.org/cloud-lab

e Linux 0.11 Lab

— AT Linux 0.11 £ 3


http://www.kernel.org
http://showdesk.io/2017-03-11-14-16-15-linux-lab-usage-00-01-02/
http://tinylab.org/linux-lab/
https://gitee.com/tinylab/linux-lab
https://github.com/tinyclub/linux-lab
http://tinylab.org/cloud-lab

— T3 1abs/linux-0.11-1ab & T H#EA Linux Lab A& A
— http://tinylab.org/linux-0.11-lab

CS630 Qemu Lab

— AT X86 Linux L% %
— T#H3 labs/cs630-qemu-lab J& . T A# A Linux Lab R1E A
— http://tinylab.org/cs630-qemu-lab

1.3 BFAR

1.3.1

1.3.2

E¥ = 313

A ARAL A

% 3 Uboot

23] L%

# Vexpress-a9 & # L351 %5 3 ARM Ubuntu 18.04
£ ARM64/Virt &4 L3512 3 Linux v5.1

31 % & # Riscv32/virt #= Riscv64/virt & #%

% B R AR

— KA A MK R R A A% A R

— &AM S SR BAL R
MK 5] F B FHITH AR
BLE M RPTA SR AR 8GR X 3D A

1.4 A

A, Linux Lab &2 & E A —/4%0 . AL AN Linux 89581, € LB R THEE.

e AN &

1 T AT QEMU. # 7+ LAKEZRM, 15+ RATHEK

2 ik %# Uboot, Linux, Buildroot. Qemu-. %# Linux v2.6.10 ~ v5.x
3 THE At Rt L F BB TR RFRA, iR RS EAEH TR T R4 A
4 RIA A% X3F initrd, harddisk. mme #= nfs; ARM ##3&4# Debian % %4

5 Docker RIXTECHARE, BT REREFTHRPHEI LT B4

6 R &5 ¥ XA ARMRM %5 9. X bash, ssh, vne, web ssh, web vne


http://tinylab.org/linux-0.11-lab
http://tinylab.org/cs630-qemu-lab
http://showdesk.io/7977891c1d24e38dffbea1b8550ffbb8
http://showterm.io/11f5ae44b211b56a5d267
http://showterm.io/0f0c2a6e754702a429269
http://showterm.io/c351abb6b1967859b7061
http://showterm.io/9275515b44d208d9559aa
http://showterm.io/37ce75e5f067be2cc017f
http://showterm.io/7edd2e51e291eeca59018
http://showterm.io/26b78172aa926a316668d
http://showterm.io/8cd2babf19e0e4f90897e
http://showterm.io/0255c6a8b7d16dc116cbe

mE AFHE 4 12

7 M % RNEMREMS L, BT RRA LFM% (Raspid &4 —F#]9H)
8 B #h F# % v . Curses (AT vasn/ssn 7% ) Fe AHALT X B 3

9 RE F A58 make test 443 B ARARZAT A B LMK

10 AR [ i make debug 44 *t B AR AR B AT IR X

E S HMAER 7 R ER TN -

1.5 A A X
1.5.1 i B AR

KAYHFA . KA elinux.org LA T —A tinylinux 4 £ : Work on Tiny Linux Kernel -
GRERLERN, ARKRAZANRE LT ILMAA -

1.5.2 B %

ERAFRLERF, RBETIUABAR TIIE— L3576 MM (2w . ge-sections) £ & AR
Tmﬁi%%kﬂé%wi%mﬁ%%

LR AAL ) gemu-system-arcH 1F AL E /AR ROBEIE, AEME L4t Ftrace + Perf
BATT ARG R HMEAAARMNRK, AR EEST AZERE X (defconfig) « & UH 4 4
(rootfs) AR —sMXMA. 2 S0Fe954T, HAGIFERAERERZEE—-NMBET, ¥
BANER LK e Ante k.

1.5.3 A #E

FETHEREAROELEEIRNETHSF, AR A —K&KEE T noVNC # Docker, # 4T
FHRARAFLXTH—/ Linux 0.11 Lab, b5, A T KAl A RGP ERH G K. Nk

X Hk
B BRI RGN AE SR, KT AT Linux Lab M4 4% .

1.6 ABRE
1.6.1 v0.1 @ 2019.06.28

A 2016 F & A, 2RHHFHALESENR, Linux Lab T 2019 F 6 A 28 B#(kTH 1 4
ERBA vO.1-


https://elinux.org/Work_on_Tiny_Linux_Kernel
https://lwn.net/images/conf/rtlws-2011/proc/Yong.pdf
http://gitee.com/tinylab/linux-0.11-lab
http://tinylab.org/linux-lab-v0.1/

e v0.1 rc3

— 4 F o prebuilt FEHRBCERNERN, KiEHAT T HAEE
e v0.1 rc2

— %82 T LA A ak k% Bugs
e v0.1 rcl

— HEERAEE 1 AREK, EHLARESR—F R T raspid # risc-v X

1.6.2 v0.2 @ 2019.10.30

V0.2 #4A A Windows %4 - 90 RB 4R L4 912 3 AT ERURER L4 4
S50t RT 445 41 host M % root £H%. FHREERLRELERM .

e v0.2 rc3

— #H¥ R A Windows ¥, 1% Docker: £ % %% Virtualbox &% Vmware
e v0.2 rc2

— ARG HIEASRET AR LS

— £ docker #t4%& F #73% gdb-multiarch X X%, @& AFNSFERE - gdb
e v0.2 rcl

— BFAKERET, ARIFEFGTIAHHAE L@ LS

— HFm =, £BA#HH¥ Qemu- U-boot #= Buildroot &4 B 414

1.6.3 v0.3 @ 2020.03.12

V0.3 %— T M A Ay A 2B E 0 & 5 Ritle. #—FHAT AR AEY T HER, @
HAmAHRMER AT SAPITHARBERFEZRAE, A5 Aot Linux BHHHET
v2.6.10, v2.6.11, v2.6.12, v2.6.14, v2.6.21, v2.6.24 % $ NG L HAAM, H#EA T E4+ L
R P F .

e v0.3 rc3
— BRI P LA
e v0.3 rc2

— &It git ©ETHRKE: PTACETRWHA git init+fetch, A ME
— R aH. FAHFRAHETRHEXA, —RAFH TR . 4T RE. %
R

e v0.3 rcl
— K% KEwL Linux BRHATRAAEZZH
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http://tinylab.org/linux-lab-v0.1-rc3/
http://tinylab.org/linux-lab-v0.1-rc2/
http://tinylab.org/linux-lab-v0.1-rc1/
http://tinylab.org/linux-lab-v02/
http://tinylab.org/linux-lab-v0.2-rc3/
http://tinylab.org/linux-lab-v0.2-rc2/
http://tinylab.org/linux-lab-v0.2-rc1/
https://gitee.com/loongsonlab/loongson
http://tinylab.org/linux-lab-v0.3/
http://tinylab.org/linux-lab-v03-rc3/
http://tinylab.org/linux-lab-v03-rc2/
http://tinylab.org/linux-lab-v03-rc1/

1.6.4 v0.4 @ 2020.06.01

V0.4 B RASETRAE . £ make Pt . REFRFKFR—F RERAKL, FK
HRA 64 42 ARM #4948 aarch64/virt #73% Uboot % 4% 7% arm/vexpress-a9 # Uboot
Bl EAlRATMA, A HRET —RFABRTEEZAEAN NFSD B3R FHG AL FRIFA .

e v0.4 rc3

— #3% aarch64/virt Uboot X4
— W EHRAANE LA E A NFSD #3548 Sync F & 124

e v0.4 rc2

— #FWE 16 T AR
— #¥ vnc B P Bk

e v0.4 rcl

— WA AL B B4 codeaurora
— Nhe R R B E ot Y O

11


http://tinylab.org/linux-lab-v0.4/
http://tinylab.org/linux-lab-v04-rc3/
http://tinylab.org/linux-lab-v04-rc2/
http://tinylab.org/linux-lab-v04-rc1/

2. Linux Lab %%

2.1 KEHER

Linux Lab  — 2 2 & A X Linux AL F %, FEHGREOFE G ER,. B R)E
B RRM, ARARGFREZNLT .

mapEA 2R A

LA S X86_ 64, > 1.5GHz @& E MU &5 LikdF 64 12 X86 4 H

L >= 50G A4 (25G), Docker #t#% (~5G), Linux Lab(20G)
M & >= 4G I N A TR FEEM FHARFFRIR

R FEAGILERER S, ZlesE T RR S 100G ~ 200G AL, AHTARAE G
Ll

B, ATBRATH, XERB|T R EIORFALIER, TRRELS .

BUERAA 7GR A Docker A& AAREA

Ubuntu 16.04, 18.04, 20.04 18.09.4 Linux 4.15, 5.0, 5.3, 5.4
Debian bullseye 19.03.7 Linux 5.4.42

Arch Linux 19.03.11 Linux 5.4.50, 5.7.4

CentOS 7.6, 7.7 19.03.8 Linux 3.10, 5.2.9

Deepin 15.11 18.09.6 Linux 4.15

Mac OS X 10.15.5 19.03.8 Darwin 19.5.0

Windows 10 PRO, WSL2 19.03.8 MINGW64__NT-10.0-17134

HEA/EMR F R ETE Linux Lab #4924, #9 FRGEL, Bl .

$ tools/docker/env.sh

System: Ubuntu 16.04.6 LTS

Linux: 4.4.0-176-generic

Docker: Docker version 18.09.4, build di14afb54

W N =

2.2 &% Docker

i&47 Linux Lab & %% F Docker: F7 A% %96 %% £ Docker :

o Linux, Mac OSX, Windows 10

12


https://gitee.com/tinylab/linux-lab/issues/I1FZBJ

4% A Docker CE

o ¥ 74 Windows A (& K3 oEZmA Windows 10)
@A Virtualbox & Vmware 2% Ubuntu /&1% A

#1247 Linux Lab X A7, MR EE sudo AIRALTT VAL F BATATF 44

1|$ docker run hello-world

A9, EBRRNZEFER Docker: 14 $obfic E45E M4 Docker 4212 ek IR % .

o T2 = Docker %1448 A L%
e USTC Docker 4%4%4% A A%

4 A Linux Lab @42 % &% L Docker 48 X &, #HAFF LEM T 6.1 ¥, 44T HK
B THRALN . TREBFRAAA F@RrT £

HEACR A, k5% B Docker L% .

Ubuntu A P %% FM# - doc/install/ubuntu-docker.md

Arch AP ZEF# - doc/install /arch-docker.md

Manjaro A P #¥F# - doc/install/manjaro-docker.md

Windows R P % %=

o 5% Docker B XA ##RATA Windows hRA X4 Docker
e Linux Lab % #alfx# Git Bash %t 4 %+ &4 Git Bash 12 A

— %% % Git For Windows /&, T i iz &4E{# A “Git Bash Here”

2.3 ZHFEIMEBR

R &2 E Docker Toolbox %% . #4& Virtualbox E# X defavit 248 /mot/sdat> &
N, AMEHTAEESEFR, AAHE /roor BZABRANG T .

1|$ cd /mnt/sdail

5‘]‘“7‘ Linux }ﬂ}% » VA ﬁlﬁﬁi&/ﬁ: ~/Downloads ék(‘ ~/Documents Tlij%"/l\lﬁzﬁg”fé °

1|$ cd ~/Documents

3t F Windows #= Mac OSX A F . #E% 4% Linux: WAEREKGZE—AR>KIFH
T ZGAF A TAEZ R .

Windows :

13


https://store.docker.com/search?type=edition&offering=community
https://help.aliyun.com/document_detail/60750.html
https://lug.ustc.edu.cn/wiki/mirrors/help/docker
https://docs.docker.com
https://docs.docker.com
https://git-scm.com/downloads

(git bash) $ cd /path/to/cloud-lab
(git bash) $ fsutil file SetCaseSensitiveInfo ./ enable

N =

Mac OSX:

1|$ hdiutil create -type SPARSE -size 60g -fs "Case-sensitive Journaled HFS+" -volname
labspace labspace.dmg
2 |$ hdiutil attach -mountpoint ~/Documents/labspace -nobrowse labspace.dmg.sparseimage

3|$ cd ~/Documents/labspace

s F Windows A P, 22X 7T Git For Windows &, @ Rizbs4tA %oy TIEE &
247 “Git Bash Here” -

2.4 B LA P KRS

’Fﬁﬁkﬁgﬁﬁ’ 7§%DZ“£J7§’JJ§‘3\IHF . Linux Lab &ﬂ‘i?—")ﬂ root ,H"P,]—’ @%Z:#ﬁﬁﬁi)ﬂ root "H,‘
5, HMaA AR FF EA

ﬁ‘ﬁﬁﬁﬁ)ﬂfﬁ IDJ 0 i/’% root> 3’}5;/&%%3‘@@)"

$ id -u “whoami~
1000

[\l

R BATA root: HWEI LA P, HH % wser> A B THKRT L. TH .

# id -u “whoami~
0
3 |# sudo -su <USER>

N =

ﬁ“%a#ﬁ‘#&%."—{iﬁ root 'H"%J D"J')‘L‘?ﬁ%ﬁg*‘/l\%"ﬁ)ﬂfﬁﬂﬁ%: ’fFi’iS}-tﬂlgﬁ laber :

sudo useradd --create-home --shell /bin/bash --user-group --groups adm,sudo laber
sudo passwd laber
sudo -su laber

©hH PL N B

whoami

T W N =

laber

2.5 THEBRIFHK

T # Cloud Lab, A& &#%4#F linux-lab £ &% :

$ git clone https://gitee.com/tinylab/cloud-lab.git
$ cd cloud-lab/ && tools/docker/choose linux-1lab

N =

Yo RAGZREA T root "5 K clone R, THREFFLHILAN P, Hek XA LA
RF .

$ sudo -su <USER>
2 |$ sudo chown -R <USER>:<USER> -R cloud-lab/{*,.git}

14


https://git-scm.com/downloads

2.6 #47#% % Linux Lab

& # Linux Lab #REEH & LATANG R P 2 f 585 X ERINRE .

[y

$ tools/docker/run linux-lab

@i Bash A#EE .

[y

$ tools/docker/bash

Wit Web & i & BB R ZRIARE .

[y

$ tools/docker/webvnc

HAE F T X

$ tools/docker/vnc
2|$ tools/docker/ssh
3|$ tools/docker/webssh

BHFEAHBEES X
1|$ tools/docker/login list # % kit & ., FHEE
2 |$ tools/docker/login vnc # H#%FE-HIFEME

BxrNCLE:

BRI R #E BRERP BEXAL

bash docker bash ubuntu A3 At

ssh % ssh ubuntu A3 A

vne Laxd ubuntu A3 EH +VNC client
webvne  web %@ ubuntu  Z I M A KB

webssh ~ web ssh ubuntu  ZH M A KB T

WTE@RE vnc EP AN, APASATEBLRA webvne, #HRTALESANTF S48 F
& .

%

fo RABAL A ARG vne B P %, HARMNLEFZE P 4%, Linux Lab # %48 vinagre - i
Rty B P smiEi@idde Ty X4 E .

1|$ tools/docker/vnc vinagre

do R EH G ATRER LI, WARIE Lk & o479t k8 VNC B £ B156, 8178 EAA

15



2.7 EHERIFEHEHET

[y

—_

—_

—_

AT &4 Linux Lab 98, &k SMEMHTA G AMGE R, R BAEE .

$ tools/docker/commit linux-lab
$ git checkout -- configs/linux-lab/docker/name

RIGHRTAPATEHT .

$ tools/docker/update linux-lab

o

>\,n

W REHEAN, HERFE LA BTS2

o

$ tools/docker/rm-all

S0 A b B 091 F L EANINR:

$ tools/docker/clean-all

Z B E##HE4T Linux Lab

$ tools/docker/rerun linux-lab

2.8 BB EF: BH—NFERK

© 00 N O Ut W N

B TR, Wk B &

$ cd /labs/linux-lab

%A%Tﬁé’Eﬁ%%m@m&w%iﬁigﬁﬁﬁﬁﬂﬁﬁﬁi#%%:

$ make boot

ﬁi}ﬂ root f}‘i’t%’?}j"{, Z:'r;v,'g‘ffﬁ)\gﬁ:ﬁ% (55217@’/;), R'};g‘éﬁ)\ root 7}2)\%%?)\@$qu‘

Welcome to Linux Lab

linux-1lab login: root

# uname -a

Linux linux-lab 5.1.0 #3 SMP Thu May 30 08:44:37 UTC 2019 armv7l GNU/Linux
#

# poweroff

#

”f‘l%)\ poweroff qu‘%]ﬂ*g{% ° %ﬁﬁ\ﬂ‘i*&éﬁ 95(7}}@#7 ﬁ'éf\f'}rlé’ T’Tﬁﬂ CTRL+a x (fR/}}(’}"E‘—F CTRL

Foon, FIBBEZN, BERET ) B E Qemu- TR, T UAFA - EHE, B ki1 R prinl
& & Qemu #42 .

16



3. Linux Lab A7

3.1 ERAAFRMK

3.1.1 Pl H X FGFRK

I A E L F G RR:
1|$ make list
2| [ aarch64/raspi3 ]:
3 ARCH = arm64
4 CPU 7= cortex-ab3
5 LINUX 7= vb.1
6 ROOTDEV_LIST := /dev/mmcblkO /dev/ramO
7 ROOTDEV 7= /dev/mmcblkO
8 | [ aarch64/virt ]:
9 ARCH = armé4
10 CPU 7= cortex-ab7
11 LINUX ?= vb5.1
12 ROOTDEV_LIST := /dev/sda /dev/vda /dev/ramO /dev/nfs
13 ROOTDEV ?= /dev/vda
14 | [ arm/mcimx6ul-evk ]:
15 ARCH = arm
16 CPU 7= cortex-a9
17 LINUX 7= vb.4
18 ROOTDEV_LIST := /dev/mmcblkO /dev/ramO /dev/nfs
19 ROOTDEV 7= /dev/mmcblkO
20 | [ arm/versatilepb 1:
21 ARCH = arm
22 CPU 7= arm926t
23 LINUX 7= vb.1
24 ROOTDEV_LIST := /dev/sda /dev/ramO /dev/nfs
25 ROOTDEV 7= /dev/ramO
26 | [ arm/vexpress-a9 1]:
27 ARCH = arm
28 CPU 7= cortex-a9
29 LINUX 7= vb.1
30 ROOTDEV_LIST := /dev/mmcblkO /dev/ram0 /dev/nfs
31 ROOTDEV 7= /dev/ramO
32 | [ i386/pc 1:
33 ARCH = x86
34 CPU 7= gemu32
35 LINUX 7= vb.1
36 ROOTDEV_LIST ?= /dev/hda /dev/ram0 /dev/nfs
37 ROOTDEV_LIST[LINUX_v2.6.34.9] ?= /dev/sda /dev/ramO /dev/nfs
38 ROOTDEV ?= /dev/hda
39 | [ mips64el/1s2k ]:
40 ARCH = mips
41 CPU 7= mips64r2
42 LINUX ?= loongnix-release-1903
43 LINUX[LINUX_loongnix-release-1903] := 04b98684
44 ROOTDEV_LIST := /dev/sda /dev/ramO /dev/nfs
45 ROOTDEV ?= /dev/ramO
46 | [ mips64el/1s3a7a ]:
47 ARCH = mips
48 CPU 7= mips64r2
49 LINUX ?= loongnix-release-1903
50 LINUX[LINUX_loongnix-release-1903] := 04b98684
51 ROOTDEV_LIST ?= /dev/sda /dev/ramO /dev/nfs

17




52 ROOTDEV ?= /dev/ramO

53 | [ mipsel/lsib 1]:

54 ARCH = mips

55 CPU 7= mips32r2

56 LINUX ?= vb5.2

57 ROOTDEV_LIST 7= /dev/ram0O /dev/nfs

58 ROOTDEV ?= /dev/ramO

59 | [ mipsel/1s232 1]:

60 ARCH = mips

61 CPU ?= mips32r2

62 LINUX ?= v2.6.32-r190726

63 ROOTDEV_LIST := /dev/ramO /dev/nfs

64 ROOTDEV ?= /dev/ramO

65| [ mipsel/malta ]:

66 ARCH = mips

67 CPU 7= mips32r2

68 LINUX 7= vb.1

69 ROOTDEV_LIST := /dev/hda /dev/ram0 /dev/nfs
70 ROOTDEV 7= /dev/ramO

71 | [ ppc/g3beige ]:

72 ARCH = powerpc

73 CPU ?= generic

74 LINUX 7= vb.1

75 ROOTDEV_LIST := /dev/hda /dev/ram0 /dev/nfs
76 ROOTDEV 7= /dev/ramO

77| [ riscv32/virt ]:

78 ARCH = riscv

79 CPU 7= any

80 LINUX 7= v5.0.13

81 ROOTDEV_LIST := /dev/vda /dev/ramO /dev/nfs
82 ROOTDEV 7= /dev/vda

83| [ riscv64/virt ]:

84 ARCH = riscv

85 CPU 7= any

86 LINUX 7= vb.1

87 ROOTDEV_LIST := /dev/vda /dev/ram0 /dev/nfs
88 ROOTDEV ?= /dev/vda

89 | [ x86_64/pc 1:

90 ARCH = x86

91 CPU 7= gemu64

92 LINUX 7= vb.1

93 ROOTDEV_LIST := /dev/hda /dev/ramO /dev/nfs
94 ROOTDEV_LIST[LINUX_v3.2] := /dev/sda /dev/ramO /dev/nfs
95 ROOTDEV ?= /dev/ramO

96 | [ csky/virt 1:

97 ARCH = csky

98 CPU 7= ck810

99 LINUX 7= v4.9.56

100 ROOTDEV ?= /dev/nfs

WwRABERFHFTORN, FEHRAEMITE, 7T A4% A arcH> FILTER:

1|$ make list ARCH=arm
2 |$ make list FILTER=virt
Z % Mk
1|$ make list-board # X £ 7~ ARCH
2 |$ make list-short # ARCH #= LINUX
3|$ make list-base # T 6 &S
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4 |$ make list-plugin # RE&EMH
5% make list-full # AR TAEELE

3.1.2 FE—ANAEMR

AAEEE R ERE T vexpress-a9> BATLTIAA TERE, HEF1d A Libg - Lk
B ARA% ] Boarp . HFH|4 T .

1|$ make BOARD=malta
$ make boot

o RAE R O G AN B poara: X AWG BT K MM R E FARRE . RAELBTH
B8 RA T HRA P FET S A FEMARAAR LR,

1 |$ make board=malta boot

12 R % AL S AT R 8455+ A G 6 7 X R E4T § AR -
#EFERFLOERE

1|$ cat boards/arm/vexpress-a9/Makefile

3.1.3 A#EHH XEH
Linux Lab 4 “3&#” 28, A FAKRLY git SEF R AP FRKR. RARILY S
B AP ST B #R Linux Lab £ A H ARG S OA RO RE . 8 F9RBERTLETHRK.

ZHEA BT X#FH AT Linux Lab #7 — & H LOH FUAR IHF L RAHGLESHKAR
WEFER, HHRFPTRETREMTFARIA RFTGLEEZRY, FTRESTR S MRSt
8 (B X LA R X gemu 2R E) -

QR R R SRS

o F X#%/C-Sky Linux

« %% /Loongson Linux

A4, Loongson €4 £ v5.0 &7# £4 .

3.1.4 REFRK

FRFEXBRBAFEGRE, 9 RELTIAREFRZAATERY, il A/ K AR
A IHFEGRA. QEMU A, ABELfIMERE, b o . MBS,

BB EREEE, 2ERAGKBEE (boards/<BOARD> /Makefile) 5B, AT a4 4ild
vim 8 & E'J_‘H’ﬂi*g( é’)i\ﬁ@éﬁiﬁiﬁ- (boards/<BOARD>/.labconfig) :
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UL W N =

$ make local-edit

RUTE—REBARGEE, BFREWEXABBRE, BHETEEN» TH4L& 3.

$ make list-linux

v4.12 v4.5.5 v5.0.10 [v5.1]

$ make local-config LINUX=v5.0.10
$ make list-linux

v4d.12 v4.5.5 [v5.0.10] v5.1

4o R jeAn X AR IR K 3 LR /@EF ’ 1% 1¢ Rl board-edit 77 board-config> M, R A

local-edit %" local-config> 387}% B2 7J_1JQ I‘:’] ﬁ _J’_/ﬁ‘ él] B &iR] N f‘[ ifif"’]- /‘1’ '3’{ °

3.2 —#a#H%RiE

T W N =

v0.3 ARG ABKINIE T BARRM 45, I, wRARFAE, Bik.

$ make kernel-build

%

$ make build kernel

CHADTRIAEBGLH, 5K, RATURAT A F 248 F £ B AR E4T

FR—PH, BRLEANBARTRE AT LR, TR BIFRRRRHEBT, AATATE

B0 . de BT A RHAT LA L B AR, T U AR S R AT

S UL W N

$ make cleanstamp kernel-build
$ make kernel-build

£

$ make force-kernel-build

D &G 4y & R AR BT A AZ B AR 6 B TR

$ make cleanstamp kernel

%Y AL R A E A T root, uboot ## gemu -

3.3 #my BT RE

3.3.1 T#

T W N =

T HRAFT ARG . A% - buildroot A% U-boot % 7RAS .

$ make source APP="bsp kernel root uboot"
B

$ make source APP=all

Ed

$ make source all
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WwREFREBTRZALIHRY .

make bsp-source
make kernel-source

make root-source

©hH P SN B

make uboot-source

make source bsp

© 00 N O Ut s W N

make source kernel

—_
o

make source root

—_
=
©H B N B

make source uboot

3.3.2 &t

# i (checkout) & %4 kernel #= buildroot F&A .

1|$ make checkout APP="kernel root"

$o s B AR XA

$ make kernel-checkout

$ make root-checkout

Py

$ make checkout kernel

N O Ot R W N

$ make checkout root

o R T AR E KA FHA L TRER, FRELAFBRFTEARR AT HFGINRE .

$ make kernel-cleanup

$ make root-cleanup

Fy

$ make cleanup kernel

N O Ot R W N

$ make cleanup root

VA LA & F T gemu # uboot -

3.3.3 AT

2 i?")ﬁ*‘f]’ AT, 4T @éﬁ ﬂ‘—(/@ %ﬁji/{i boards/<BOARD>/bsp/patch/linux Fa patch/linux/ nglfé']: :

$ make kernel-patch

£

T W N

$ make patch kernel
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3.34 &E

3.3.4.1 A EE
& Mg B E (defconfig) B E kernel 4= buildroot :

1|$ make defconfig APP="kernel root"

ERBLE . BB LT voards/<BoARD>/bsp/ T 89 defconfig :

$ make kernel-defconfig
$ make root-defconfig

x

$ make defconfig kernel

N O Ot W N

$ make defconfig root

1% H 4% 2 89 defconfig B & .

$ make B=raspi3
2 | $ make kernel-defconfig KCFG=bcmrpi3_defconfig

3 |$ make root-defconfig KCFG=raspberrypi3_64_defconfig

4o RAXFRAE defconfig 8.8 5 MAX K PTA B K89 R /F H 55T voards/<soarp> » A J& & buildroot,
u-boot ## linux-stable & 8 o) iR B E A7 buildroot/configs> u-boot/configs #7 linux-stable/arch

/<ARCH>/configs o

3.3.42 FHERE

$ make kernel-menuconfig
$ make root-menuconfig

%

$ make menuconfig kernel

N O Ot R W N

$ make menuconfig root

3.3.43 etk A RE

make kernel-olddefconfig
make root-olddefconfig
make root-olddefconfig

© B #H B

make uboot-olddefconfig

$ make olddefconfig kernel

© 00 N O Utk W N

$ make olddefconfig root

—_
[e=]

$ make olddefconfig uboot
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3.3.5 %#

—#2 %1% kernel # buildroot :

1|$ make build APP="kernel root"

¥ 3 %% kernel #= buildroot:

$ make kernel-build # make kernel

$ make root-build # make root

Fy

$ make build kernel
$ make build root

N O Ot W N

3.3.6 ®&#%&

A3 PTA 698 B A & tootfs/kernel /dthb 9 image 4 :

$ make saveconfig APP="kernel root"

2 | $ make save APP="kernel root"

f%’{% it & Fa image AF 2] boards/<BOARD>/bsp/ :

make kernel-saveconfig
make root-saveconfig
make root-save

©®H L P &hH

make kernel-save

make saveconfig kernel

© 00 N O Ut s W N

make saveconfig root

—_
o

make save kernel

©hH P N B

—
-

make save root

3.3.7T B#

&k%‘lfﬁ‘,}ﬂ‘l“%fﬂ E”E@%}')ﬁ{@élj $ a Z—E\JS . 4o F 2R BT AE A cTRL+a x, poweroff, reboot K
pkill gemu él}/?\ (—15:1'$;5‘% 6.2.2 %)

1|$ make boot

ARG KB (o REREBEMRA cTRL+ALT+2 quit):

make b=pc boot G=1 LINUX=v5.1

make b=versatilepb boot G=1 LINUX=v5.1

make b=g3beige boot G=1 LINUX=v5.1

make b=malta boot G=1 LINUX=v2.6.36

make b=vexpress-a9 boot G=1 LINUX=v4.6.7 // LINUX=v3.18.39 works too

T W N =
@ N H L &H
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A& AL AMAT KB HER LCD &R L3, LRARRTAL £ £# Linux
I*]?FZ 5.1 H)ij—f\éﬁ]éﬂ"j” raspi3 ﬁ" malta IHJ:’;}/(‘)—‘T‘%L*& BU% ttyO %j,%;'fEZ: ia‘%%ﬁ%ﬁ)\o

vexpress-a9 Fo vire B4 'T%IXA—FX‘;Q’]‘% LCD. {2t F & 369y gqemau TAB A B AR T 6=1
SR ARG BLEE “View” REWRE $ o ssm, 228 EER TR LCD A4 &35 . &
17T A8 3 xoers 4G KA IM 89 qemu A4 -

1 |$ make b=vexpress-a9 CONSOLE=ttyAMAO boot G=1 LINUX=v5.1
$ make b=raspi3 CONSOLE=ttyAMAO XOPTS="-serial vc -serial vc" boot G=1 LINUX=v5.1

AT curses BH 7 X B # (RamEs XA baSh/SSh 8 F o X, 1223t A I R ARAT
AR R E 248 A Esc+2 quit B ALT#2 quit)

1|$ make b=pc boot G=2 LINUX=v4.6.7

1& A %1% A% - dtb # Rootfs B # .

$ make boot PBK=1 PBD=1 PBR=1

or

$ make boot k=0ld d=o0ld r=old

or

$ make boot kernel=old dtb=old root=old

U W N =

1 R #6 A 4~ dtb #= rootfs B # .

$ make boot PBK=0 PBD=0 PBR=0
or
$ make boot k=new d=new r=new

or

T W N =

$ make boot kernel=new dtb=new root=new

4o R B iz QA Uboot TEE, EHRhIEFE—IIGHRR .

1|$ make boot BUILD="kernel uboot"

1% Uboot & # (B AMMKH ZHFT versatilepb Fa vexpress-a9 K IFZAR)

1|$ make boot U=0

1% A B8 rootfs B & (KRBT ALK I, BHELE /devs)

$ make boot ROOTDEV=/dev/ram // support by all boards, basic boot method

$ make boot ROOTDEV=/dev/nfs // depends on network driver, only raspi3 not work
$ make boot ROOTDEV=/dev/sda

$ make boot ROOTDEV=/dev/mmcblkO

$ make boot ROOTDEV=/dev/vda // virtio based block device

T W N =

ﬁi)ﬂ g‘ﬁ 5’]‘ é(J ﬁ‘] 7"2 4&'4‘4”5’7’?‘&5 i/] (1‘55\4 : XKCLI = eXtra Kernel Command LIne) :

1|$ make boot ROOTDEV=/dev/nfs XKCLI="init=/bin/bash"

B 2 H 6y LR
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N O Ot R W N

[y

make
make
make
make
make
make

€hH B H hH L P P

make

list
list
list
list
list
list
list

ROOTDEV
BOOTDEV
CCORI
NETDEV
LINUX
UBOOT
QEMU

ﬁijﬂ list <xxx> —EJ. 128 g’: 3)1”_, i % <xxx>-list: 1’5'1 '!1" :

$ make list features
$ make list modules
$ make list gcc
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4.

Linux Lab # &

4.1 Linux A#

4.1.1 EXEZFARE

Linux Ik]*ﬁi%ﬁ%? "/I\HiPZr\ scripts/config> =T A ﬂ‘ﬂFiiﬁi\ﬁﬂiﬁc&ﬁWﬁ% lﬁaﬁﬁiﬁ{ﬁ °

%?Wiﬂﬁ’#’\’ 9%:35/?}/_‘:&%&%&}]‘7 T AR kernel-getconfig %" kernel-setconfig: =T %1/%]% ﬁ‘]#ﬁ éljli

Iﬁo

AT 1% RREATT AF &3 E I E A “enable/disable/setstr/setval /getstate” M 4%k &

BtE-

s W N e

D UL R W N

RI— AR ARG KE

$ make kernel-getconfig m=minix_fs
Getting kernel config: MINIX_FS ...

output/aarch64/linux-vb.1-virt/.config:CONFIG_MINIX_FS=m

18 RE— SR AZAR IR

$ make kernel-setconfig m=minix_fs

Setting kernel config: m=minix_fs ...
output/aarch64/linux-vb5.1-virt/.config:CONFIG_MINIX_FS=m

Enable new kernel config: minix_fs ...

i% kernel-setconfi éﬁ'/?\ﬁljjﬁ'::%diiiﬁ , n, ¢, 0, 8, V:
g y

®R A

y Yo ik R A% P 69 B3R AR AR A A AT
c ARG AR 77 RpiF AR SR, R0l n 50
0 ARG AR 77 RpiE A AR SR, R0l n 90

n x B — A A% R
s RTC_SYSTOHC_DEVICE="rtc0"» X & rtc K& A rtcl
v v=PANIC_TIMEOUT=5, X & W #% panic B4 5

f—FeAPRR S %R

$ make kernel-setconfig m=tun,minix_fs y=ikconfig v=panic_timeout=5 s=DEFAULT_HOSTNAME=

linux-lab n=debug_info

$ make kernel-getconfig o=tun,minix,ikconfig,panic_timeout ,hostname
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4.1.2 A ABER

s W N e

Yo BT R 6 A 3R R A AR R

make modules
make modules-install
make root-rebuild // not need for nfs boot

®©H P N B

make boot

7| modules/ #7 boards/<BOARD>/bsp/modules/ %42 T H BT R AL 3

$ make module-list

R e b on 58 BT I E nodules/ 7 boards/<BOARD>/bsp/modules/ B2 TR RS, T4

5’] ﬂfl linux-stable/ T‘% P)T;ﬁ%‘:ﬁi :

T W N =

— =
H O © 00 O O i W N =

[y

[y

s oW N —

$ make module-list m=hello
1 m=hello ; M=$PWD/modules/hello
$ make module-list m=tun,minix
1 ¢=TUN ; m=tun ; M=drivers/net
2 ¢=MINIX_FS ; m=minix ; M=fs/minix

12 A — AR AZAR R

$ make kernel-getconfig m=minix_fs
Getting kernel config: MINIX_FS

output/aarch64/linux-v5.1-virt/.config:CONFIG_MINIX_FS=m

$ make kernel-setconfig m=minix_fs
Setting kernel config: m=minix_fs

output/aarch64/linux-v5.1-virt/.config:CONFIG_MINIX_FS=m

Enable new kernel config: minix_fs

YiE— AN BEAER (Fl4e . minix.ko)

$ make module M=fs/minix/
5

$ make module m=minix

ZR e H AR

$ make module-install M=fs/minix/

$ make module-clean M=fs/minix/

H b A %

make kernel-setconfig m=tun
make kernel x=tun.ko M=drivers/net
make kernel x=drivers/net/tun.ko

make kernel-run drivers/net/tun.ko

Ytk sh AR MR (R ALGRIF R AR .
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$ make module m=hello
x
3 |$ make kernel x=$PWD/modules/hello/hello.ko

N =

4.1.3 & A AT

ARG AR E T BEHE teature/tinux/» LT EFETHMOREANT,. TUARTEELSE
ANAM IR O A RE NG AT R

1|$ make feature-list
2| [ feature/linux ]:
3 + 9pnet

4 + core

5 - debug

6 - module

7 + ftrace

8 - v2.6.36

9 * env.g3beige
10 * env.malta
11 * env.pc

12 * env.versatilepb
13 - v2.6.37

14 * env.g3beige
15 + gcs

16 - v2.6.36

17 * env.g3beige
18 * env.malta
19 * env.pc

20 * env.versatilepb
21 + kft

22 - v2.6.36

23 * env.malta
24 * env.pc

25 + uksm

26 - v2.6.38

FEH T A LR AR A, e R EEHRK T EZSE S 1T A
i Ak

Bldo, ) TARRENAEALIR 345, T AMAT 4o T M 69 424F

—

$ make feature f=module
2 | $ make kernel-olddefconfig
3 |$ make kernel

AT & malta ALK EBRERT 2.6.36 BA kee 5P, T ARAT L THAF

make BOARD=malta

export LINUX=v2.6.36
make kernel-checkout
make kernel-patch

make kernel-defconfig
make feature f=kft

make kernel-olddefconfig
make kernel

© 00 N O Ut W N
P P hH PH L P PH PL P

make boot
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4.1.4 HRARS L

do RABHRE AN EIRBAL, B2TAEL T HFHE.

B A linux-stable H AL B 09 H b kerneL_sre B R T AT EAMABRATE - git 2%, &
¥ ﬁiﬁﬁuilﬁé vd.1l:

$ cd linux-stable
2|$ git checkout -b linux-vb5.1-dev v5.1

7#)\%3‘@@ kernel-clone A LinuX Lab élj vH.1 ){Fé"‘{h\lﬁaﬁﬁp*ﬂfi B 'j’{ :

1 |$ make kernel-clone LINUX=v5.1 LINUX_NEW=linux-v5.1-dev

Z G ARIEH — K

4o RARBRATE vh.1 AP AT AN XA 69 R AR Peit — AL dx 2089, VA 13se/pe A

$ make b=i386/pc list linux
v2.6.10 v2.6.11.12 v2.6.12.6 v2.6.21.5 v2.6.24.7 v2.6.34.9 v2.6.35.14 v2.6.36 v4.6.7 [v5
.1] v5.2

N =

Bldo, BAAT v2.6.38 L, TAFEM v2.6.36 KL%, HAORELTEL, HFIATRE

9~
1|$ cd linux-stable
2|$ git checkout -b linux-v2.6.38-dev v2.6.38
3
4 |$ make kernel-clone LINUX=v2.6.36 LINUX_NEW=linux-v2.6.38-dev

FLEARF . FHAKR commit.: Ao, HREEALT A BEFHEIRTE .
o kernel-checkout, # % X AN48 T, ThHLE 3 F A5 &

o kernel-cleanup, F#® git &/& ., T LFER LA K
o kernel-clean, FMm £ RiFiEk, ThaS A 3HIAT LR cleanup #h1F

4.2 Uboot 3| &85

I E AT %% U-boot 894 F : versatilepb 47 vexpress-a9 T #3F— 3K :

1|$ make BOARD=vexpress-a9

T2 Uboot :

1|$ make uboot-source

Bl — A 2K (JRAK B /L boards/<BOARD>/Makefile T i UBOOT %) :

1|$ make uboot-checkout
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L b B0 AR T 4520, T vA35 & Boorpev #° mroopEv AR ZE, e R A5 N &K (G 1E A

flash o

1

$ make uboot-patch

Y % 'ﬁ‘ A Eﬁ‘j "I“E{f f’;{ﬁ /ﬁ tftp, sdcard EX(‘ flash> 5“] A ﬁi /fli ‘fff/ﬁ N uboot-patch Z ﬁ'l— 47 make uboot-

checkout :

1

$ make uboot-patch BOOTDEV=tftp
$ make uboot-patch BOOTDEV=sdcard
$ make uboot-patch BOOTDEV=flash

sooroev /A T & & uboot 5 K& & AR M ZZ & 5] 5, roomoev A T &R A AZ MR E e

rootfs .

N =

[y

—_

N =

fic 2 U-boot :

$ make uboot-defconfig
$ make uboot-menuconfig

%1% U-boot :

$ make uboot

1% A BootpEv 42 RrootDEV 7] F, #E KA flash 7 X\ :

$ make boot U=1

NAEWE & tftp, sdcard Ek flash 77 3\ :

$ make boot U=1 BOOTDEV=tftp
$ make boot U=1 BOOTDEV=sdcard
$ make boot U=1 BOOTDEV=flash

HAVLT AL B #H5] B KT roomoey &R, ] 4o .

$ make boot U=1 BOOTDEV=flash ROOTDEV=/dev/nfs

PATHIE, £4 ramdisk, dtb = ulmage :

$ make uboot-images-clean

$ make uboot-clean

% & uboot 4ifp el E .

$ make uboot-save

$ make uboot-saveconfig

4.3 Qemu BB

A E 6 gemu AP AEF R H 69 Linux AR E TE, A &N A N T3R8 T4HF gemus

BAT% % qemu ¥ 7% k& vexpress-a9 #= virt A AR L LI EB T .

B % %F gemu-system-ARCH :
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$ make B=vexpress-a9

make gemu-download
make gemu-checkout
make gemu-patch
make gemu-defconfig

make gemu

O O Ut W N
@B N H PH L P

make gemu-save

gemu-ARCH-static # gemu-system-ARCH & Fat—#&%#F4, A T #14F qgemu-ARCH-
static, FHA T EKE Makefile F & 248 48 qemu_vs=1 RE B EHRE
o £ AT QEMU # QTOOL. 74 % %3R5 &6 42 A bsp T4 %+ 6 QEMU #

QTOOL, mARLEZKAERWALTOMA, F2RAEARLRFORE, WRREA %
Fid ey

L AFONEERLSEE, wREM 2.5 A QEMU, Linux 5.0 £2&itd£+ 2k,
¥ QEMU #4258 2.12.0 B, FAHE % . HAEAGEABFRIR T EEAXGPA.

Qemu H#RBEFMEKETCERERY, EETRAFEMP2RA . wRTERLE-RTE
BN R BB R, TAB 4 T 7 XAk 47

1|$ make gemu git_module_status=0

4.4 Toolchain T4

Linux A% E&NFRFFRE, AEGTAMTREZEELRFER T, AT R EP LY
JEJ1 s IR I AF AN Im NI T RAE . 240 ARM64 /virt, CCVER #= CCPATH -

7| b A 6T mF T B4

1|$ make gcc-list

TR MEGEAE RSN T A

1|$ make gcc

WG IFEERA, B TAT

$ make gcc-switch CCORI=internal GCC=4.7

[N

3 |$ make gcc-switch CCORI=1linaro

o RARAG I T B4k, WA A B6) T L4k

W RFBAENEG T L4, MooMig g /b TR4E . ATt z4F M &2 L4 aarch64, arm,
riscv, mipsel, ppc, 1386, x86 64 % ANk £ R4 .

GCC 89 R AT vhA o 5 £ 7 & # 4% € 89 Makefile 4t 28 Linux, Uboot, Qemu # Root %
VR R
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[y

GCC[LINUX_v2.6.11.12] = 4.4

KA LB E Sk, AE%BIF v2.6.11.12 BRAH Linux A#E &£ defconfig B A #hindk A 1%

Mg 28 GCC mA -

N =

H%miFEM Chost) 9%k 4, wEEMAaRERE (F %I X4 T v-1386/pc) :

$ make gcc-list b=i386/pc
$ make gcc-switch CCORI=internal GCC=4.8 b=1i386/pc

4.5 Rootfs XH# £ 4

AR rootfs Ry FRARHEROGEMAL, wREFERTRSEOLNFL, FE2EA

WA Linux X% & .

RFRAE T 42t arm32v7 9 Ubuntu 18.04 894 X A 4, % LA A 408 2 414F s Docker

Bets AEANEAREES HFHIMHFAL .

[y

T A8 Docker H#4E A .

$ docker run -it tinylab/arm32v7-ubuntu

TN L A 4R EBCGE k£ Linux Lab #4148/ .

(host)$ sudo apt-get install gemu-user-static

ARM32/vexpress-a9 (H P &A= %83 4 root):

(host)$ tools/root/docker/extract.sh tinylab/arm32v7-ubuntu arm
(lab )$ make boot B=vexpress-a9 U=0 V=1 MEM=1024M ROOTDEV=/dev/nfs ROOTFS=$PWD/prebuilt/

fullroot/tmp/tinylab-arm32v7-ubuntu

ARMG64 /raspi3 (A P &A% A root):

(host)$ tools/root/docker/extract.sh tinylab/arm64v8-ubuntu arm
(lab )$ make boot B=raspi3 V=1 ROOTDEV=/dev/mmcblkO ROOTFS=$PWD/prebuilt/fullroot/tmp/

tinylab-arm64v8-ubuntu

H 4 Docker ¥ & % 89 IR 4 -

[\l

$ docker search arm64 | egrep "ubuntul|debian"
arm64v8/ubuntu Ubuntu is a Debian-based Linux operating system 25
3 | arm64v8/debian Debian is a Linux distribution that's composed 20

4.6 Linux & Uboot A&

4.6.1 AKX Linux

1% R R Rk R SR iE A A
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$ make feature f=debug

N =

$ make kernel-olddefconfig
3 |$ make kernel

YRAE AR R — A AR

1|$ make kernel JOBS=1

BATH T oA AR

1|$ make debug

/]%»;h’ﬂ-—*/]\?}‘ﬁfl/j%j,%@ a, R .gdb/kernel.default flﬂﬁﬂﬁ’lﬁ: B i/]ﬁf’]’ gdb °

S0 R A BOR KRB, AR N —15 5] .gdb/kernel .user XA T AR LEF % -

1|$ cp .gdb/kernel.default .gdb/kernel.user

Pk b E T8 4T4e T érd

[y

$ make debug linux
2| &
3 |$ make boot DEBUG=1linux

B WX AR T VLB AT e T 44

$ make test-debug linux
£
3 |$ make test DEBUG=1linux

[\l

Bk A A A 4R e BT R 69 K AT

1|$ make kernel-calltrace func+offset/length

4.6.2 AKX Uboot

'ﬁ"%ﬁﬁﬁﬁ Uboot (ii}ﬂ .gdb/uboot .default 1}§]13k45§47$) :

$ make debug uboot
2| &
3 |$ make debug DEBUG=uboot

] A 5T VA 8 3h 4R 78 1R,

$ make test-debug uboot
2| &
3 |$ make test DEBUG=uboot

]’él;f_léi&, 'ﬁﬂ%#ﬂf’%fﬁ(‘t}éjﬁ\‘}]ﬂ’j&, ETU\%D’]\"{%@] .gdb/uboot .user » 357}?’?}%‘;]_]’/{7523%%2&

1|$ cp .gdb/uboot.default .gdb/uboot.user
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4.7 B FHLR K

VA aarché4/virt /VF 75 /';‘fi T~ él] s /4\27“)5,( :

1|$ make BOARD=virt

%iﬂ’]iﬁﬁiii‘{%, /f’i system/ 3] %T%%ﬁ%\&*’-éﬁxﬁ/ﬂﬁ’$

$ make rootdir
2 | $ make root-install
3 |$ make root-rebuild

B3NS RH (5% 622 F)

1|$ make test

MR ZH TR A

1|$ make test TEST_FINISH=echo

BAT— T & P ALy X A ]

1|$ make test TEST_CASE=/tools/ftrace/trace.sh

FATE P ALEG IR ) (commanp_LINE_s1zE LR R4S K, e, 4096, FF T L cndline size
M)

1|$ make test TEST_BEGIN=date TEST_END=date TEST_CASE='ls /root,echo hello world'

HATER B MK

1|$ make test TEST_REBOOT=2

Z&: reboot TAA AT LA LR 1) #42, 2) %%, 3) A2 G4 4 5, TEST_TIMEOUT=30; 4) A8
B 0k 5 AR 44 4k 48 A 9K TIMEOUT_CONTINUE=1

;r;—‘/.\#%,’iéﬁﬂ—%:;bii,ml] 1:’&"/1\4’5‘/? LiHUX Hﬁjp\él]%/l\%ﬁlé (cmdline_size fr‘%‘fi)ﬂ 'T‘i%éf]ﬂ

commanp_riNe_s1zé A 4096) :

1|$ make test f=kft LINUX=v2.6.36 b=malta TEST_PREPARE=board-init ,kernel-cleanup

iiﬁi : board-init %" kernel-cleanup H ’?‘Eﬁ] ﬁwﬁ"l 12{4 E] FHIBAT 'f—qi% kernel-cleanup Z:'E"/i\’ 7%/7;—4%
JA AR A5 AR |

MR — AN AEAL R

1|$ make test m=hello

MK % SNz AR R .

1|$ make test m=exception,hello

AT E6 ROOTDEV RXAE sk, s41%A nfs 51 7 X, A2Z&H LA LRTRES LHF
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$ make test m=hello,exception TEST_RD=/dev/ram0

& MR A AZAE R B E 4R A ) (E insmod #» rmmod 44X | & 47 X A )

$ make test m=exception TEST_BEGIN=date TEST_END=date TEST_CASE='ls /root,echo hello
world' TEST_PREPARE=board-init,kernel-cleanup f=cmdline_size

FE X A 2R R A AR He B 22 4T 04K R 4

$ make test m=lkdtm TEST_BEGIN='mount -t debugfs debugfs /mnt' TEST_CASE='echo EXCEPTION
">" /mnt/provoke-crash/DIRECT'

A2 MK A B R AR SR B AT XA EANAE SR

$ make test m=lkdtm lkdtm_args='cpoint_name=DIRECT cpoint_type=EXCEPTION'

MK B R AE R feature-init (G5 JELR =T LAY 4 B H])

$ make test m=lkdtm lkdtm_args='cpoint_name=DIRECT cpoint_type=EXCEPTION' TEST_INIT=0
x
$ make raw-test m=lkdtm lkdtm_args='cpoint_name=DIRECT cpoint_type=EXCEPTION'

/}”'J 1:3\.75";5}% VA &*ﬁ#ﬁ él] f&%ﬁ\ ('fi F make kernel-menuconfig 3&4’3‘*‘_} 7_&) :

$ make test m=lkdtm y=runtime_testing_menu,debug_fs lkdtm_args='cpoint_name=DIRECT
cpoint_type=EXCEPTION'

MR B R4E A feature-init: boot-init. boot-finish YA & R4 TEST_PREPARE :

$ make boot-test m=lkdtm lkdtm_args='cpoint_name=DIRECT cpoint_type=EXCEPTION'

MK — A A A AL Sk S B MK AT $4T & 2 make B 4% .

$ make test m=exception TEST=kernel-checkout,kernel-patch,kernel-defconfig

R — &4 MR A AR OLTRE X, wRXEREL, FHHEE 6.2.2):

$ make test TEST=kernel,root TEST_PREPARE=board-init,kernel-cleanup,root-cleanup

18 — & &4 MRXPTA D RE (F uboot, 4R X #8915, Ede . vexpress-a9) :

$ make test TEST=kermel,root,uboot TEST_PREPARE=board-init,kernel-cleanup,root-cleanup,

uboot-cleanup

M5 FRRFALEL, AFHIREEE, ALK R LR

$ make test TEST_TIMEOUT=30s

MR LAL P ho RABI, ZKBEPATIE ERK, M AE AL

$ make test TEST_TIMEOUT=30s TIMEOUT_CONTINUE=1

WX R A% K

$ make test DEBUG=1
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4.8 IH£X

BB LT H kA Qemu FEMRA TAZ R 4 5y A -

4.8.1 £ rootfs P2 X H#

& A system/ ey Aa xf ¥ b, 2 E e E A HIAE rootfs

mkdir system/root/
touch system/root/new_file
make root-install

make root-rebuild

T W N =
@M D L B P

make boot

T RBAFE root AP B X T #H new file XHF -

4.8.2 XA NFS % ¥ #

1% ] ROOTDEV=/dev/nfs &R B 7 &L AR

1|$ make boot ROOTDEV=/dev/nfs

EH#NFS B &4 -

$ make env-dump VAR=ROOTDIR
ROOTDIR="/labs/linux-lab/boards/<BOARD>/bsp/root/<BUILDROOT_VERSION>/rootfs"

N =

4.8.3 #id tftp R4

#£ Qemu A KM EEAT veep #4175 F] TAALEY titp R F 35 -

EHm

$ ifconfig broO

inet addr:172.17.0.3 Bcast:172.17.255.255 Mask:255.255.0.0
$ cd tftpboot/

$ 1s tftpboot

kft.patch kft.log

T W N =

Qemu &R :
11$ 1s
2 | kft_data.log
3|$ tftp -g -r kft.patch 172.17.0.3
41$ tftp -p -r kft.log -1 kft_data.log 172.17.0.3

2&: HRUHK Qemu A AR L ZE B TAME . LA LA I LR -DEEHTH, X

—/~ bug?!
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4.8.4 @& 9p virtio £ F L4

A XAl A —AF 8RB A 9p virtio, 5 F qemu 9p setup - %4F qemu B o5 AE
Fl --enable-virtfs &, BB P A% b AT FF oL B G IL T .

FTHEREAB LT

CONFIG_NET_9P=y

CONFIG_NET_9P_VIRTIO=y

CONFIG_NET_9P_DEBUG=y (Optional)

CONFIG_9P_FS=y

CONFIG_9P_FS_POSIX_ACL=y

CONFIG_PCI=y

CONFIG_VIRTIO_PCI=y

CONFIG_PCI_HOST_GENERIC=y (only needed for the QEMU Arm 'virt' board)

0 N O U W N

‘ﬁ“%%‘ﬂiﬁ-ﬁfﬂ gemu 89 —virtfs MK -device virtio-9p-pci B ’\?ﬁ:"g‘{iﬁé A B PCI #a %éﬁﬁiﬁ’
E M F ik TAE

9pnet_virtio: no channels available for device hostshare

N =

mount: mounting hostshare on /hostshare failed: No such file or directory

-device virtio-9p-device FRIERVGABZA .

A TARAALER, HRMAAT 4

$ make feature f=9pnet
2 | $ make kernel-olddefconfig

Docker L.

1|$ modprobe 9pnet_virtio

2|$ 1lsmod | grep 9p

3 | 9pnet_virtio 17519 0

4 | 9pnet 72068 1 9pnet_virtio

EM

1|$ make BOARD=virt

2

3 |$ make root-install # Install mount/umount scripts, ref: system/etc/init.d/
S50sharing

4 |$ make root-rebuild

5

6 |$ touch hostshare/test # Create a file in host

7

8 | $ make boot U=0 ROOTDEV=/dev/ram0 PBR=1 SHARE=1

9

10 | $ make boot SHARE=1 SHARE_DIR=modules # for external modules development

11

12 | $ make boot SHARE=1 SHARE_DIR=output/aarch64/linux-v5.1-virt/ # for internal modules
learning

13

14 | $ make boot SHARE=1 SHARE_DIR=examples # for c/assembly learning

Qemu F AR :
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$ 1s /hostshare/ # Access the file in guest
test

N =

3 1% touch /hostshare/guest-test # Create a file in guest

& A Linux v5.1 $7E 2 69 X AR -

A& A XHFRE

aarch64 /virt virtio-9p-device (virtio-9p-pci ¥ nfsroot F IAF)

arm/vexpress-a9 & Z#% virtio-9p-device

arm/versatilepb 1 X # virtio-9p-pci

x86_64/pc 12 X #F virtio-9p-pci
i386/pc 12 X #F virtio-9p-pci
riscv64 /virt Fl B X 3% virtio-9p-pci ## virtio-9p-dev
riscv32/virt Fl B X #F virtio-9p-pci ## virtio-9p-dev

4.9 #JLHh

LiIlllX Lab 'ﬁ’- examples/assembly A j’é_F%—’Llf‘ % /E%}/Rﬁ—% él] @’] % :

$ cd examples/assembly

$ 1s

aarch64 arm mips64el mipsel powerpc powerpc64 README.md x86 x86_64
$ make -s -C aarch64/

Hello, ARM64!

T W N

4.10 ETE &Y make Bz

Linux Lab ial%ﬁliﬁ/; 4o <XXX>-run Z‘f&‘ﬂi ]"] Makefile CP /”K)Lélj 3] 7]:5' H E‘;"ﬁ" :

$ make kernel-run help

$ make kernel-run menuconfig

$ make root-run help

$ make root-run busybox-menuconfig

$ make uboot-run help

O O Utk W N

$ make uboot-run menuconfig

PATREFRH rum WERAFERNAEAETRANAXOHEE FRTAELEEITIL
%k #14F kernel - rootfs # uboot -

38
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4.11 €3 A%

R ETRIAEF] &S Rk

e Linux Lab: sEA4tieds+ K32 d V1.0
e Linux Lab: sEA4tieds+ K% d V2.0
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5. Linux Lab #X&

AFAB AT Ik 44 Linux Lab &k —32 3769 7 £ AR -

5.1 &F—A qemu XLFHWFRK

Pl AL VA arm RAA B

1|$ gemu-system-arm -M ?

5.2 GI&F LK B X

VA vexpress-a9 }‘b'{ﬂ :

1|$ mkdir boards/arm/vexpress-a9/

5.3 A=A L2 XFHHTRKT A% —% Makefile

VA versatilepb A4

1|$ cp boards/arm/versatilebp/Makefile boards/arm/vexpress-a9/Makefile

54 NkARBRERE

REBRANRER, RAGEMTARE AR IOGTIHRES, REAFLILERE .

Ak A %— doc/gemu/gemu-doc.html EK(‘ 7 2 BLAA

5.5 FlE &% configs XH

#M1%FEA Linux, buildroot # £ uboot # % config T -
Buildroot &4 % buildroot = A& B4 T 7 % 6 T .

[y

buildroot: buildroot/configs/qemu_ARCH_BOARD _defconfig
2 | kernel: buildroot/board/qemu/ARCH-BOARD/linux-VERSION.config

Uboot &3R4t T 7 % k4 69 B B LA -

1 | uboot: u-boot/configs/vexpress_ca9x4_defconfig

AMAH LR T A GERE .

=

kernel: linux-stable/arch/arm/configs/vexpress_defconfig
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© 00 N O U W N

—
= O

) -

oW N =

Linux Lab &REFZ ARG EE, —clone TEAMTAAAA R E

$ make list kernel

v4.12 v5.0.10 v5.1

$ make kernel-clone LINUX=v5.1 LINUX_NEW=v5.4
$ make kernel-menuconfig

$ make kernel-saveconfig

$ make list root

2016.05 2019.02.2

$ make root-clone BUILDRO0T=2019.02.2 BUILDROOT_NEW=2019.11
$ make root-menuconfig

$ make root-saveconfig

%4t XA Makefile A5 SMNHAANNOE R,

$ make kernel-menuconfig
$ make root-menuconfig
$ make board-edit

B & A ub M XA voards/<BoARD>/ B X TH BA G L L& BIZNLRGRAE L, KL raspi3 A

$ make kernel-saveconfig

$ make root-saveconfig

$ 1s boards/aarch64/raspi3/bsp/configs/
buildroot_2019.02.2_defconfig 1linux_vb5.1_defconfig

2019.02.2 & buildroot 89 A, vs.1 FREHRA, TANEEE R/ voards/<BOARD>/Makefile T

wEAF

5.6 #&3# kernel: rootfs # uboot #hAk

© 00 N O Ut W N

—_
[e=]

N O O R W N

A B IR AR BT FH AR A tag 474 M3 brancn 4, YA kernel A% -

$ cd linux-stable
$ git tag

v5.0
v5.1
v6.1.1
v6.1.5

o REAE R6Z v5.1 8 kernel: 7P A T VAL boards/<BOARD>/Makefile A8 A —4T : LINUX = v5.1 o

A B RA XA Z B H 8 defconfig XA+ EH —r ABGERE .

$ make kernel-clone LINUX_NEW=v5.3 LINUX=v5.1
X
$ make B=i386/pc

$ pushd linux-stable && git checkout v5.4 && popd
$ make kernel-clone LINUX_NEW=v5.4 KCFG=i386_defconfig
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do R B ALY tag, TUALEALA commit 5 FH A BEIN—A tag &F, BREH ke
T

LINUX = v2.6.11.12
LINUX[LINUX_v2.6.11.12] = 8e63197f

N =

STAE E Ao Linux AR AT E &) RooTFs :

—_

ROOTFS [LINUX_v2.6.12.6] 7= $(BSP_ROOT)/$(BUILDROOT) /rootfs32.cpio.gz

5.7 RE, rhiEFREH

VA kernel 741 .

make kernel-defconfig
make kernel-menuconfig
make kernel

s oW N =
P hH H &P

make boot

Bl #6977 % & A T rootfs. uboot. #Z% gemu-

5.8 RALRGPE L foic B H

$ make root-save
$ make kernel-save

$ make uboot-save

$ make root-saveconfig
$ make kernel-saveconfig

N O Ot W N

$ make uboot-saveconfig

5.9 L4 H T4

%/, ¥ images - defconfigs. patchset 4% 5|7 X452 89 bsp FHEREE -
B, RILESH bsp BE M, F AT

1|$ git remote show origin

2 | * remote origin

3 Fetch URL: https://gitee.com/tinylab/qemu-aarch64-raspi3/
4 Push URL: https://gitee.com/tinylab/qgemu-aarch64-raspi3/
5 HEAD branch: master

6 Remote branch:

7 master tracked

8 Local branch configured for 'git pull':

9 master merges with remote master

10 Local ref configured for 'git push':

11 master pushes to master (local out of date)

KRG, £ gitee.com E fork M&E, EFKEZR, KRB REEE pull request -
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6. ¥ R

6.1 Docker #a%
6.1.1 docker FT#Hi& K12

7‘!] T .4 Docker %ﬁfg él] T ﬁ 1% EZ ’ TF*J‘ 7/5‘%— tools/docker/install Hil’lf\éﬁ ﬂ‘] «'5: % EEF /etc/default/
docker P 89 pocker_opts VAR 6.1.6 ¥ -

6.1.2 Docker %5 LAN #%

1% docker M4 10.66.0.0/16> &N, RF R A4 T 7 X2t L3478 22 .

$ sudo vim /etc/default/docker
DOCKER_OPTS="$DOCKER_OPTS --bip=10.66.0.10/16"

$ sudo vim /lib/systemd/system/docker.service
ExecStart=/usr/bin/dockerd -H fd:// --bip=10.66.0.10/16

T W N =

HE#H B docker lR%F lab 25 AME & A K .

1|$ sudo service docker restart

$ tools/docker/rerun linux-lab

4o & Linux Lab #9M & AREEE TAF, HRRXERA B —NFRMEHIE, FRrEBRES
LAN 33k R .

6.1.3 A3 EMLEEL Linux Lab

Linux Lab # 72 ## #&&# T Cloud Lab F7% ® & 2% docker 3%, Bk, hb1 7 £ XM
# Cloud Lab & A3 AL H#E4T Linux Lab, S A AWML VRS RBIKFEAREL
P25 1% 69 45 %

Linux Lab ##&1t4 2 & § £ @ 2 4 A docker # RAE A M b2 F4F 69 I03% % 8 R A TR &
KPR ERA, Ammik &M LFe9erE, Ak Linux Lab % £ %] L 4£ K3 40
IRFTAEA .

6.1.4 ¥ root £ #*i&E4T tools 4

ﬁﬂ%%’%ﬁ-ﬁﬁiﬁi)ﬂ sudo ﬁ’J‘T%‘%—F?ﬁLﬁ tools H ??{—Féﬁél}/?\’ 7%5}%{%’]%7,366’1’&)3 7%%}7‘7@] docker
WHEH B A GAME LA

1|$ sudo usermod -aG docker <USER>
2 |$ newgrp docker
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6.1.5 M%&T#&
Yo Rk ping B, HRIB/T @) R0 5 KE—HE.

« DNS F&

SR ping 8.8.8.8 —I-’VF—‘E'%“’ HH#E Jetc/resolv.cont AR S5 TAE E AL .
o [P I
4o R ping FTARAEM, H5H 6.1.2 F £ & docker &£ 6 ip i B E -
6.1.6 Client.Timeout exceeded while waiting headers

k7 ik BFR T LT Docker #4436 & 69—

o T2 = Docker #1414 A L%
e USTC Docker 4%4%4% A A%

Ubuntu 2%, #HARE R FERAELGEFT & 5 ZH# 4T Mirror 35 AERE .

/etc/default/docker:

[y

DOCKER_OPTS=\"\$DOCKER_OPTS --registry-mirror=<your accelerate address>\""

/1ib/systemd/system/docker.service:

1 | ExecStart=/usr/bin/dockerd -H fd:// --bip=10.66.0.10/16 --registry-mirror=<your

accelerate address>

/etc/docker/daemon. json:

{

2 "registry-mirrors": ["<your accelerate address>"]
31}

REXEEERE docker MRE A A4 2K .

1|$ sudo service docker restart

st T HE A Linux 2% Windows #2 MacOS 2%, E iUt kAH# MEZ = Docker %41% A
A .

6.1.7 (MR ER TG 1Tk B 4T Linux Lab

WRERBER T LEREORM R W ELRE, HFLREFEER .

1]|$ tools/docker/commit linux-lab
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L XMBA TR IMN (REPI) A4E, BFTAARL RER @ “Linux Lab” Birk R
BAT, RA B FSATRE — KRBT

1]|$ tools/docker/run linux-lab

é’r‘ﬁiiziﬁﬂ,ﬁ’: i"j% li docker start 'P}*\ET}% ) 7%]‘4’":@’
ok LR XARERE, HRIBEFILIHAT 6.3.9 F Fog4a 255k .

Yo RANKRIR P 6 AL (REMAL) A% 2B, A2 Linux Lab & 83K R, TR Lk
R, BEGREEE 24 TPREG A HEEHS X blde, BERA-AREEHEM .

1]|$ tools/docker/vnc

6.2 Qemu # %
6.2.1 8 KVM ieig

KVM % ar{z X qemu-system-i386 Fa qemu-system-x86_64 > HFHEF R cpu #e bios X, T,
BTRAABATHIZRDSE

1 | modprobe: ERROR: could not insert 'kvm_intel': Operation not supported

#E cpu EMAL LIRS, wREAME, WEHYA cpu R ELFE I

1]|$ cat /proc/cpuinfo | egrep --color=always "vmx|svm"

4 & cpu A%, KAEF 2HMRAE BIOS 2 AT ZmAf, AFEHB HHEMN, & “Delete”
## A BIOS. ## 1% “Intel virtualization technology” ## & B A .

6.2.2 Guest (W REREH/E

Sarst A T AL, AT ARAEMKRA 5.1 (LINUX=v5.1), poweroff A7 reboot AT kR L
1E

« mipsel/malta (exclude Livux=v2.6.36)
o aarch64/raspi3

 arm/versatilepb

/{5'—35145' poweroff 53(‘ reboot Hﬁ‘ ’ g‘\g}ﬁ/ﬁ\ﬁj&i&ﬁ ’ 7{7 TR th gemau 1%’1’91)9?] CTRL+a x gk#(/ﬁ’ shell
{’%/7\ pkill gemu °

AT AFHNRZEF LI, HAMREZE teEST_TIMEOUTs )49 : make test TEST_TIMEQUT=50 o

KPR R &N

6.2.3 WfTE #H qemu
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oV

<
BY

(R BT X

o s CTRL+a x
AT Curses 89BN #%3%  Esc+2 quit K ALT+2 quit
AT X BW %% CTRL+ALT+2 quit

SGRE poweroff, reboot, kill, pkill

6.2.4 Boot B##& ) sdl2 &

& & W T docker 8 image & A LH# FH. Mhe 7 E £ EHELT lab:

$ tools/docker/pull linux-lab
$ tools/docker/rerun linux-lab

x

S UL W N

$ tools/docker/update linux-lab

1% A tools/docker/update, ATA 8 docker images Fo iR A% &R 2ok £ 47, X EMHF Mk .

6.3 IFRIFAR %
6.3.1 NFS & tftpboot *I4k

4= & NFS ék tftpbOOt S fi"éﬁ; A TFJ*‘/& E s 351"]' modprobe nfsd ‘H" iz 4T /configs/tools/
restart-net-servers.sh ﬁ '%ﬁ'}a 5] WJ ?5}]& 57} > 1’#]*‘5)/*21 {%Z: 'g‘ﬁi}’ﬂ tools/docker/trun °

6.3.2 & vim FAZWHE 2

2% & A vim FPARET o ATEREAR, BA—AEO#HRINF—AF 2, HAN

CTRL+Left X CTRL+Right %%, Linux Lab €% crrr+right BRET A cTRL+w, H& cTRL+Left BRAT A cTRL+p -

6.3.3 ¥# Backspace ~IL4

k42 B ArE Web @ Rt A, Bk, ki “Delete” & “Backspace” 4 FAER, 4
X alt+delete 3, alt+backspace WEsE, UTRISH XA T

+LAA Vim Bash
'f’ﬁ/f’/% ~/$ Ctrl + a/e
'ﬁl'T

1&/}\%1&"/}\%’: w/b Ctrl + Home/end
)&

e .
W —AF db Alt + Delete/backspace
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A Vim Bash

AT —AF Alt +d
T ktmzw A o Ctrl + u
Ttz A das$ Ctrl + k
RRTWOAE Ctrl + y

6.3.4 fTRE #F E RN

717 7 %ﬂjﬁ{%}(/‘-’f’ X§ﬁA/£ ’ 7%4%@ CTRL+s 'H&‘fié}%’ 5% CTRL+space > VAJ&%%'I@ZFH’J /2% gftdc}’% °

6.3.5 & TAY Web R@F &K
AT XTART Web F@ % vy K, —#Z2@EZ noVNC £ 4% E Scaling
Mode, Z#H#AFHFRTAOEL; AoSb—FHEALERBFHHHE T -

ARNBE A, CHERRAEE . XAFERAE, 2R T G TR TGS
R

1[* & & noVNC Web W @ £ @l & 24 ( £ A A4 %)

2| * BF A% 4

3|* &A&H%®XE . 'Settings -> Scaling Mode: -> Local Scaling -> Apply'
4| * FHEE

BTRANBE A7k, BPARF Lab Hig g — &0 59k .

Linux Lab éﬁﬁf’%ﬂfﬁ%‘b xrandr ;}ﬁ g;'iéﬁ’ ’ﬁﬂ%jﬁﬂ'ﬁ?ﬁ] ’ 1%7}_/?_7'2"7? E]’ﬁ"b‘ftﬁ’ {5’1'}(“:

IRECET 89 3R R 1A
1|$ xrandr --current
2 | Screen 0: minimum 1 x 1, current 1916 x 891, maximum 16384 x 16384
3 | Virtuall connected primary 1916x891+0+0 (normal left inverted right x axis y axis) Omm x

Omm

4 1916x891 60.00%+
5 2560x1600 59.99
6 1920x1440 60.00
7 1856x1392 60.00
8 1792x1344 60.00
9 1920x1200 59.88
10 1600x1200 60.00
11 1680x1050 59.95
12 1400x1050 59.98
13 1280x1024 60.02
14 1440x900 59.89
15 1280x960 60.00
16 1360x768 60.02
17 1280x800 59.81
18 1152x864 75.00
19 1280x768 59.87
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20 1024x768 60.00
21 800x600 60.32
22 640x480 59.94

PAT TR BAFA F LSBT EE LB SH Bl ALK

aa
B35

—_

$ tools/docker/commit linux-lab

BHFE-AFHLRITRE

$ cd /path/to/cloud-lab
2|$ tools/docker/rm-all
3 |$ SCREEN_SIZE=800x600 tools/docker/run linux-lab

o REAZ K NRE, HEMBEFHEE:

cd /path/to/cloud-lab
rm configs/linux-lab/docker/.screen_size
tools/docker/rm-all

tools/docker/run linux-lab

s oW N =
¥ hH P &P

6.3.6 W THNERBEX

HAAEDZGMBE, AF “Fullscreen” #42 -

6.3.7 deiTE 5

1. A% 5 & #l

A EMBAL, & “Settings” &4, B & “File/Title/ Author/Category/Tags/Descrip-

tion”, #&JEJe M “Record Screen” #%7 -
2. FHE & A

#TF “Connect” #42 -
3. 4%k &4

#T “Disconnect” %44
4. &R IR

#T “Play” #42.

5. 4 F AWM

I E £ “cloud-lab/recordings” B & TF . %4 showdesk.io 89 # By #4790 F .

6.3.8 Web R @& £k

Web ##Thtd THXER%REMmIEAR, F3 Linux Lab A TR EZ AL, #KEZK

A, haE Web R B R Friesa R Wit EEe E4EE.
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6.3.9 % WEB R @K 26 X4

4o & WEB R @it 2L “Disconnect timeout” s #8445 A %) 4k 4 & & £ M “Connect”
B4, WRRALERY, HRTREITEELE.

B4k E linux-lab & #4 docker 252G EF B s (Up: £%. Exit: AREF):

$ docker ps -a

2 | CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

3 |19a61ba075b5 tinylab/linux-lab "/tools/lab/run" 4 days ago Up 4 days 22/tcp, 5900/tcp
linux-1lab-21575

4 |75dae89984c9 tinylab/cloud-ubuntu-web "/startup.sh" 8 days ago Up 8 days ....443/tcp
cloud-ubuntu-web

bR H Exit. THEZMEERAHLAT LTHEEREADEAK, wRELERAH XN
T kil ke T AR

1]|$ tools/docker/run linux-lab

ﬁaﬁiﬁiﬁkﬂia£ 5 1H*kj‘?fé}*ﬁjgzh Blu

1|$ tools/docker/logs linux-1lab

o RBEEF, BUAIANRGGRSFAEDTRETERAFTEAAT, FRAZ L TIRE
AR T A .

Z&: T# clean #2 rerun #4242 FE - EZ B FHIE, F AT E SN, BlBEAE

ks

1|$ tools/docker/commit linux-lab

R R IEERE FAE &3 Web BRAB, RBRLFEIE, FFEIRRH EHET -

$ tools/docker/clean linux-lab

N =

$ tools/docker/rerun linux-lab

R ERGERRARER T, HERAMITTES S (RF4LEEZEA Cloud Lab %,
ﬁ%%&%%%&&@wy
1]|$ tools/docker/clean-all
2 |$ tools/docker/rerun linux-lab

6.3.10 Ubuntu Snap F&

TﬂF%&%T‘ﬁ% snap 7]“5]95(@!7 =] 2R Tﬁtfi}ﬂ apt-get "E‘;‘t’t docker :

o LIEWKEBEM P AhB docker AP AT F LML root A FAEM docker -
e Snap HB»;’] /ﬁ\%%}\{ /dev/loop 1&%)\]\@3‘5)’(7&/&3§ﬁ14¢ /2%\ éﬁ.‘ °
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6.3.11 4T VNC ZP#w&ABX
L#NVNC EPint 2R XG, FRABP MR ETR AR LGB EF X TiRAENT,
H£EALETRA Bug, wRAE I, LRAEIEGT X, HEIEAIIE.

IAE, sl T s X, gk, 5§ VNC Bk %, AL AL Linux Lab A
*4 VNC R % .

1]|$ sudo pkill xillvnc

wTF Linux Lab £ 8 # Mk 248444 x1lvnc IR%E: FAARERESH AT RERE -

6.4 Linux Lab #a%

6.4.1 No working init found

R ERA rootfs.ext2 LA T AL LR, EM IR ZE LM, ARG AR ZRXMAT nake boot> ] 4e

$ rm boards/aarch64/raspi3/bsp/root/2019.02.2/rootfs.ext2
$ make boot

[\l

make boot AT VA B FA| L RAL, H R R P RATH .

6.4.2 linux/compiler-gcc7.h: No such file or directory

ﬁ%“*%fifim é/:’ gcce H&i*ﬁ % —F]/"J‘ Linux J"]#ZﬁfT ial%” .ﬂ_{i[ﬂ make gcc-switch éﬁ/—‘r\‘k]ﬁfﬁé’]
328 84 gce FRA, VA i386 / pc T+ Z A A B

[y

$ make gcc-list
2 | $ make gcc-switch CCORI=internal GCC=4.4

6.4.3 linux-lab/configs: Permission denied

ﬁ/l\éjé“l%/i\/{iﬁh’ﬁ’ make boot HT%&H; ’ },?\ T’Tﬁﬁ%dﬂ’?}"{,]‘%ﬂ)&/@'@ﬁﬂj’fim T root #XFR: ﬁj{t’_/j%
ﬁﬁ\%{’z‘fi cloud-lab/ El %éﬁﬁﬁﬁ% :

1|$ cd /path/to/cloud-lab
2 |$ sudo chown <USER>:<USER> -R ./{*,.git}
3|$ tools/docker/rerun linux-lab

AR —3, BA Linux Lab REFBIL@APAEA . 4o RZEM roor AP T HAN
My, i G MRERAPTAEE .
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6.4.4 scripts/Makefile.headersinst: Missing UAPI file

ZAERA MAC OSX B8 XA AT RS K DE, H1E A ndiutil 2K pisk veility 8 TAIE

"4\:

1|$ hdiutil create -type SPARSE -size 60g -fs "Case-sensitive Journaled HFS+" -volname
labspace labspace.dmg

2 |$ hdiutil attach -mountpoint ~/Documents/labspace -nobrowse labspace.dmg.sparseimage

3]|$ cd ~/Documents/labspace

6.4.5 unable to create file: net/netfilter/xt__dscp.c

ZTARA Windows Z AR I B LA%G KB £4#, @3 Git Bash 72 € :

$ cd /path/to/cloud-lab
2|$ fsutil file SetCaseSensitiveInfo ./ enable

S AR EERATA cmd, ABIAT

1|$ fsutil.exe file SetCaseSensitiveInfo <path/to/cloud-lab> enable

6.4.6 %1713 root A P

KAFILT, TARLE HEZEWE root

1|$ sudo -s

o1



7. KA AR BEMN

EAVEG K £ AfZ £ tinylab, ®K#@ ke X Linux Lab 898 P o XA R $#8 40 .
BRBEBBTE-—RGRA RN RRHES .

Figure 2: Linux Lab & $ 89 P X2 % B ~ lmA&E!
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