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2. LEIBE

2.1 Linux #4

MR SLE fa A Linux £ — 2 B4R %A%, @ Linus Torvalds T 1991 AKX H KA -
IS L8y A B kA Linux K48 P7A AT Linux ABHRE A%, @ T Linux KATRGBS
LR A GNU B, AIAREARAL X" GNU/Linux 2% . mA&BIALE, KR THELY
Linux 47, LHIAT @ @& KA %&356 Android/Linux A%, 7 AR bz 24 454
# GNU/Linux A% .

Linux & —/NFF20R AR5 B . BlBASFIEH 30 BF . #2430 SFR/, RAERAH Zw89 v0.01
BRE A8 v5.8; REMR Y Linux 0.11 49 1 74744, 3] v5.8 B &3 2000 7 47; %
EOIRFHREERTFY 1 A AN SEMRAGTRAZAZL 1000 A; SaTEHEMRAS
EiptEeg i akik 3] 200 RAEA ; Linux R AABELLET 2, MRS AE . RES. &KX
Mo FA. FRRFABMEA. LEREL, BLAA “Linux Inside” - Linux & JUFATA £ &40
BREIAGBRELIALI—-

o EZ M3 https://www.kernel.org/
o K& . https://git.kernel.org/
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BB — A L.
=& (2001-2009)

2002 FAI AN KB BRAALES “RS 1 57
2003 FARHAA KB BTR 64 ZBRMLEE “£E 2B7
2007 FAARA REF—KF RBEER S 2F7
2009 F R iRh B ROELESE “£S 3A7

&= BB (2010-)

o 2010 F ARz ASFA FARARNS], £ IE XN L E G & LA

o 2012 F A AR N 32 #1KRAS 3B1500

o 2015 HFAA AGH —RAERLEERHM GS464E

o 2015 FAGHF R AEE %A 3A2000/3B2000 %W E~ Fi) 2 A
e 2017 F 2% 3A3000/3B3000 =& & HFiE) & A

o 2017 FARI AR £E TA A

o 2019 F A h % =RLALEE & 3A4000/3B4000

3A4000 £HER A2 1.8G-2G, ¥ DDR4-2400, H#@A LB EHA TA1000 &4 T SATA
I1, PCle 2.0 RGMII FkmMF# v, 24 UOS- BBk . Loongnix . Fedora - Debian % # %4
ERHRFEAG NPT .

Eu3s
LE3A4D00
L3I0 HRARL

Figure 3: £ 3A4000 #3# &

2.2.2 Lemote &4~

B RGHERIAZAP, F 2004 FAEFHRRLEY £S7 LA (Lemote) MASEZ@H
B BAFRPARASEEZF TORTRENELGRE L ETR, HEROH#—F 7RI TT R
956 Ak
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e, EAREXZZ%S @, B @RKMESHERIE Richard Stallman 48 T & Kk & 1] &
YeeLoong £i2A&ste Lemote &1t £ fo#l&, E+FE476 Linux At d Lemote A &
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2.3 Linux Lab #4-

Linux Lab #4 7 —% Linux A& F LK. T 2016 Fd 2F4& CHRBRAR HK
ARGBA) 1Z . ZAARTFRA 2010 F 244 TinyLinux A, W AGEAT Z&AE
% ANRM Bz ghE TinyLinux 2 B Fe R % .

Linux Lab & —AA#4RAREHR 8, T 2016 F£# 2 Github, T 2019 $X#4 7 % —4
v0.1 EXp. BA (2020 4 8 A) &2 NKE v0.5rc2-

BATRACZ L% 7T KREERHMH (X8 - ARM . MIPS . PPC A& RISC-V . Loongson -
CSKY), Rite L% 16 &ALk -
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Linux Lab £ & 7 Linux ABF R LEHRE\R . HFS . BHRE . ENE . BRIHFLAF
TAR Rk ZaFEITRAEEEMN . Linux A~ AKX Linux 244 . C 33 4% . Linux L% -
Shell %4 % . %4b, Linux Lab &% £ 4 Uboot - Buldroot . Qemu % # X\ X & % K 469
RiEF L

Linux Lab ff#% % £ 42 A% Linux A FRALEFTHRE, T 2010 FAEAERZE S
Linux #£ R X T £ 2F £ 7|84 LF AR LMk 2 MIPS £4548 %69 Eah4s i, thde MIPS
Ftrace . MIPS A# /%% - MIPS s£8t4 &4 T % .

ATt ASREEY kﬁflk&%ﬂi% Linux Lab & F 2019 & ¥ 42 s A %% i’rﬁi/\%‘ 252
#£6) Qemu BB RARE, FHFEALSEREALXLT Linux Lab 89 £S A X mIEH . @ RE
—F e R kR, WA A #E'J&” 3 ¥H#—FZEHFEHET Linux Lab v0.5 H&l% .

% X A% E‘ﬁfi’\ B TE—FLRR, ELSOARFE LS H EFE” LS Linux A%
Ao RARETT A, #AmABTEREF ASLEBGRREE .

o A XM : http://tinylab.org/linux-lab
o« REBLE :

— http://gitee.com/tinylab/linux-lab
— http://github.com/tinyclub /linux-lab
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3. Linux Lab %%

3.1 KAEHER

Linux Lab #—£& %% Linux AEF# AKX Linux 24T L0 HE, EEMERBGHEH
T .

ATGLEEREAFEHZRATE, AREFREZ LT

AR #X A

4b 32 3 X86_64, > 1.5GHz €& E ALl & %Lk dF 64 42 X86 L4 H
B >= 50G A% (25G), Docker 4244 (~5G), Linux Lab(20G)
M & >= 4G BN HETHEFEEF FRMARFFER

R FEAGILERER S, ZfesE T RRE S 100G ~ 200G A L. AHTARAE SG
)/

A9, Linux Lab AP 2H 445 F 8 m¥iEITE Linux Lab 8 A2 412 &, &k 3] 2020
‘ﬁc‘ 8 };J 9 B, ;l::é'ﬁU'F’ V/\{Qék%_

BAIFAR E W TN Docker WA R AR A

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

2z F, Linux Lab ¥# & K £ 4 Linux £47/, & £ # Mac OS X # i # A6 Windows
10 PRO A& WSL2. &1 7 Windows 10 #t Docker % ¥ #F & AR 7% &, #Z Windows A P
£ 38 2 JE WAL + Ubuntu @7 X%k E47 Linux Lab -
3.2 2% Docker

47 Linux Lab & £ T Docker. ATAE %l %% % Docker :

o Linux, Mac OS X, Windows 10 PRO


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

— #3U4E A Docker CE
o ¥ 74 Windows A (& K3FoEmA Windows 10)

— #Z#@d Virtualbox 2 Vmware %% Ubuntu &E1% A

% 47 Linux Lab 287, A% L F sudo AR & T A@A i £ B P <wser> iE F 4T docker :

$ sudo usermod -aG docker <USER>

N =

$ newgrp docker
3|$ docker run hello-world

A, EBEAZEFEA Docker, %o, E4FE A Docker %% hoik IR % -

o M2 = Docker 41548 B A%
e USTC Docker %1%4¢ A L4

Linux X7 P Fi %= .
o HHFREFM doc/install
Windows R P $i%e .

o % # Docker B F XA #4RA A Windows FrA % 3% Docker
e Linux Lab %#alfx# Git Bash &1t 4 %+ &4 Git Bash & A

— AR E 7T Git For Windows /&, T RAr4&41E A “Git Bash Here”

3.3 ZHFLAEBX

4o R A BT Docker Toolbox % %69, % 4& Virtualbox E# A default £46 /mnt/
sdal B&. &M, XWEHARBEER, BAREY /root B XABRAENE T .

1|% cd /mnt/sdal

2 F Linux AP, TR £34 ~/Downloads & ~/Documents T #&#— M TAFH42 .

1|$ cd ~/Documents

st T Windows ## Mac OS X A P, #E% %1% Linux, HAERIGNE—IMRER > KD E
RGN TAEE R .
Windows:

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

N =

10



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://gitee.com/tinylab/linux-lab/tree/master/doc/install
https://docs.docker.com
https://git-scm.com/downloads

Mac OS X:

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

=t F Windows B P, £ 2% 7 Git For Windows /&, TR RirbE4dA LT T/EH %
iz 47 “Git Bash Here” «

3.4 EAEEA P

THRARADA, HHLbwEL@AA P . Linux Lab & K2/ root %5, 12& REHE A root
k5, TWAH SRR FFEEA.

2&HF AP ID: 0 A% root, IEEAFLAA P .

$ id -u “whoami-
1000

N =

o R BATH root, EWR LA P, HHM, wser>s HAACTHKET L, TR .

# id -u “whoami~
210
3 |# sudo -su <USER>

W R BARME LA root BT, MbBIHE—ANLER P KRT, BEREL A laber:

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

whoami

T W N =
©H P fH B

laber

3.5 TREBRKHKE

T# Cloud Lab, &) &#%4% linux-lab £ :

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

[N

o F4EEME A T root KT % clone KA, THREFESFLRBLRARA P, ok ikh LA
AP

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

11


https://git-scm.com/downloads

3.6 &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

Bt Web & i & & % -

[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

12



3.7 ENERIFHEH EHEAT

[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

3.8 R LEF: BH—ANFERK

© 00 N O Ut W N

B TR, Wk B &

$ cd /labs/linux-lab

Binds T4, A8 arm/vexpress-a9 &AM LB FH T E 69 ABAR TR L

$ make boot

£ root k5B F, RNERMARE (BBAT), REFEEHAN root REMNEEET .

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 éﬁ-é\ﬁpq%]ﬂ*&% ° 'ﬁa%%ﬁlﬂ\ﬂ‘i*&éﬁ %#&1}1%7{:%%—’ qﬁi CTRL+a x (1,&/}}:

BT crL A7 as FIEEN, BAERET ) kBEH Qemu. A, ATAUAFA—AMEHE, @
kill & pri1l B #H Qemu #42 .

13



4. Linux Lab A7

4.1 BHFAFERBRATRKRE TR

Linux Lab &2 R & £ # 16 &4 XMk, TAZHEI E k.

1|$ make list

2| [ aarch64/raspi3 ]:

3 ARCH = arm64

4 CPU ?= cortex-ab3

5 LINUX ?= vb5.1

6 ROOTDEV_LIST := /dev/mmcblkO /dev/ramO

7 ROOTDEV 7= /dev/mmcblkO

8| [ aarch64/virt ]:

9 ARCH = arm64

10 CPU 7= cortex-ab7

11 LINUX ?= v5.1

12 ROOTDEV_LIST := /dev/sda /dev/vda /dev/ramO /dev/nfs
13 ROOTDEV 7= /dev/vda

14 | [ arm/mcimx6ul-evk ]:

15 ARCH = arm

16 CPU 7= cortex-a9

17 LINUX ?= vb5.4

18 ROOTDEV_LIST := /dev/mmcblkO /dev/ramO /dev/nfs
19 ROOTDEV 7= /dev/mmcblkO

20 | [ arm/versatilepb ]:

21 ARCH = arm

22 CPU 7= arm926t

23 LINUX ?= vb5.1

24 ROOTDEV_LIST := /dev/sda /dev/ram0 /dev/nfs

25 ROOTDEV 7= /dev/ramO

26 | [ arm/vexpress-a9 1]:

27 ARCH = arm

28 CPU 7= cortex-a9

29 LINUX ?= vb5.1

30 ROOTDEV_LIST := /dev/mmcblkO /dev/ramO /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/ramO /dev/nfs

37 ROOTDEV_LIST[LINUX_v2.6.34.9] ?= /dev/sda /dev/ram0 /dev/nfs
38 ROOTDEV ?= /dev/hda

39 | [ mips64el/1s2k 1]:

40 ARCH = mips

41 CPU ?= mips64r2

42 LINUX ?= loongnix-release-1903

43 LINUX[LINUX_ loongnix-release-1903] := 04b98684
44 ROOTDEV_LIST := /dev/sda /dev/ram0 /dev/nfs

45 ROOTDEV ?= /dev/ramO

46 | [ mips64el/1s3a7a ]:

47 ARCH = mips

48 CPU 7= mips64r2

49 LINUX 7= loongnix-release-1903

50 LINUX[LINUX_loongnix-release-1903] := 04b98684
51 ROOTDEV_LIST ?= /dev/sda /dev/ram0 /dev/nfs

52 ROOTDEV ?= /dev/ramO

53 | [ mipsel/1ls1b ]:

14




54 ARCH = mips
55 CPU ?= mips32r2
56 LINUX 7= vb.2
57 ROOTDEV_LIST ?= /dev/ramO /dev/nfs
58 ROOTDEV 7= /dev/ram0
59 | [ mipsel/1s232 ]:
60 ARCH = mips
61 CPU 7= mips32r2
62 LINUX 7= v2.6.32-r190726
63 ROOTDEV_LIST := /dev/ram0O /dev/nfs
64 ROOTDEV ?= /dev/ram0
65| [ mipsel/malta ]:
66 ARCH = mips
67 CPU 7= mips32r2
68 LINUX ?= vb5.1
69 ROOTDEV_LIST := /dev/hda /dev/ramO /dev/nfs
70 ROOTDEV ?= /dev/ramO
71| [ ppc/g3beige 1:
72 ARCH = powerpc
73 CPU ?= generic
74 LINUX ?= vb5.1
75 ROOTDEV_LIST := /dev/hda /dev/ram0 /dev/nfs
76 ROOTDEV ?= /dev/ramO
77| [ riscv32/virt ]:
78 ARCH = riscv
79 CPU ?= any
80 LINUX ?= v5.0.13
81 ROOTDEV_LIST := /dev/vda /dev/ram0 /dev/nfs
82 ROOTDEV ?= /dev/vda
83 | [ riscv64/virt 1]:
84 ARCH = riscv
85 CPU ?= any
86 LINUX ?= v5.1
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 ?= v5.1
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 ]:
97 ARCH = csky
98 CPU ?= ck810
99 LINUX 7= v4.9.56
100 ROOTDEV 7= /dev/nfs
125 £ ST
1|$ make list FILTER=1s
2| [ mips64el/1s2k 1:
3 ARCH = mips
4 CPU 7= mips64r2
5 LINUX ?= loongnix-release-1903
6 LINUX[LINUX_loongnix-release-1903] := 04b98684
7 ROOTDEV_LIST := /dev/sda /dev/ram0 /dev/nfs
8 ROOTDEV ?= /dev/ramO
9| [ mips64el/1s3a7a ]:
10 ARCH = mips
11 CPU ?= mips64r2

15




12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

LINUX 7= loongnix-release-1903
LINUX[LINUX_loongnix-release-1903] := 04b98684
ROOTDEV_LIST ?= /dev/sda /dev/ramO /dev/nfs
ROOTDEV ?= /dev/ramO

[ mipsel/1lsib ]:

ARCH = mips

CPU ?= mips32r2

LINUX ?= vb5.2

ROOTDEV_LIST ?= /dev/ramO /dev/nfs
ROOTDEV 7= /dev/ramO

[ mipsel/1s232 ]:

ARCH = mips

CPU ?= mips32r2

LINUX ?= v2.6.32-r190726
ROOTDEV_LIST := /dev/ramO /dev/nfs

ROOTDEV ?= /dev/ramO

BHFXFALMRAT Linux AL ALRS 3A A .

$ make BOARD=mips64el/ls3a7a
[ mips64el/1s3a7a ]:

—_ =
H O © 00 O O i W N =

— =
w N

14
15
16
17

18

19
20
21
22
23
24
25
26
27

28
29
30
31

ARCH = mips

XARCH = mips64el

CPU = mips64r2

BUILDROOT = 2016.05

MEM = 1024M

SERIAL = ttySO

NETDEV_LIST = synopgmac rtl8139

NETDEV = synopgmac

LINUX = loongnix-release-1903
LINUX[LINUX_loongnix-release-1903] = 04b98684

KERNEL_GIT[LINUX_ loongnix-release-1903] = git:/cgit.loongnix.org/kernel/linux-3.10.

git
KERNEL_SRC[LINUX_loongnix-release-1903] = loongnix-linux-3.10
ORIIMG = vmlinuz

KIMAGE = /labs/linux-lab/output/mips64el/linux-loongnix-release-1903-1s3a7a/vmlinuz
DTS[LINUX_loongnix-release-1903] = loongnix-linux-3.10/arch/mips/loongson/loongson

-3/dts/loongson3_ls7a.dts

DTB[LINUX_loongnix-release-1903] = /labs/linux-lab/boards/mips64el/1ls3a7a/bsp/kernel

/loongnix-release-1903/loongson3_ls7a.dtb

ROOTDEV_LIST = /dev/sda /dev/ramO /dev/nfs

ROOTDEV = /dev/ram0

FSTYPE = ext2

ROOTFS = /labs/linux-lab/boards/mips64el/1s3a7a/bsp/root/2016.05/rootfs.cpio.gz
HROOTFS = /labs/linux-lab/boards/mips64el/1s3a7a/bsp/root/2016.05/rootfs.ext2
QEMU_GIT = https:/gitee.com/loongsonlab/gemu

QEMU_SRC = loongsonlab-gemu

QEMU = loongson-v1.0

QTOOL = /labs/linux-lab/boards/mips64el/ls3a7a/bsp/qemu/loongson-vl.0/bin/qemu-
system-mips64el

X0OPTS = -device usb-mouse -device usb-kbd -show-cursor
XENVS = INITRD_OFFSET=0x04000000
XKCLI = maxcpus=1 nomsi nmsix

CCORI = internal

N =

BRALR & BT RS AT AR TR BSP KRB E

Downloading bsp source

Initialized empty Git repository in /labs/linux-lab/boards/mips64el/1s3a7a/bsp/.git/
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11
12

remote: Enumerating objects: 140, done.
remote: Counting objects: 100% (140/140), done.
remote: Compressing objects: 100% (108/108), done.
remote: Total 140 (delta 26), reused 118 (delta 18), pack-reused O
Receiving objects: 100% (140/140), 25.59 MiB | 1.89 MiB/s, done.
Resolving deltas: 100% (26/26), done.
From https://gitee.com/tinylab/qemu-mipsel-1s3a7a
* [new branchl] master -> origin/master
Note: switching to 'FETCH_HEAD'.

bsp & F 6,4 T Linux A% 5 Buildroot B & XH . % EFLF6 ABARA « T4 F4F 8 T

HEAAFRAMEE L.

© 00 N O U W NN

NN NN N RNNDN R H e s e e e e
TR WD RE O ©00 N U W = O

$ tree -L 3 boards/mips64el/1s3a7a/bsp
boards/mips64el/1s3a7a/bsp
—— Dboot.sh
—— configs
—— buildroot_2016.05_defconfig
—— 1linux_loongnix-release-1903_defconfig
—— 1linux_v5.7_defconfig
— — COPYING
—— kernel
—— loongnix-release-1903
—— loongson3_1ls7a.dtb
—— vmlinuz
—— vb.7
—— vmlinuz
—— patch
—— linux
—— loongnix-release-1903
—— vb.7
—— gemu
—— loongson-v1.0
—— bin
—— libexec
—— share
—— README.md
—— root
—— 2016.05

—— rootfs.cpio.gz

4.2 BREFEK

[y

UL W N =

FE M B Bz & A& boards/ B T, #l4w mips6del/ls3aTa #9M B EEA

boards/mips64el/1ls3a7a/Makefile

AXREETABLRBEARHBG R LT RB 4 T 7 XA

/] A K
$ make local-edit

// 4= R A # KX # Pull Request
$ make board-edit

KT AR EAES IR BRE L, TGN E L.
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[y

T W N =

boards/mip64sel/1s3a7a/.labconfig

i e KA 3@ i local-config, board-config ﬁ"l‘i‘{%‘ 24 ;Eft‘; /l\ E E% :

// KM X
$ make local-config MEM=1280M

// 4= R A 2 KX # Pull Request
$ make board-config MEM=1280M

AXTERAREA Qemu ORMEIFRAEMAX, FTHMERT, BREALREFF .

FRHERERE & TR

T LR

ARCH WMEBH/AERY

XARCH RMBA, &M T gemu-system-
CPU QBT

BUILDROOT Buildroot &A%

MEM SRR

SERIAL %o

NETDEV__LIST BT 6 W &R %

NETDEV L A] £ R 6 W 281k &

LINUX Linux A%

KERNEL_GIT Linux A# R GIT & & #ik
KERNEL_SRC Linux KW 2R K35 2 %42

ORIIMG Linux A4k Ag48 3t A HAR B & 054
KIMAGE Linux A& BSP K6 & 9 8 4 H 5% 42
DTS A& DTS %42

DTB # 4 A8 DTB & BSP KRB & & 8 4 A4z
ROOTDEV LIST e it 6948 X4k £ %8 &

ROOTDEV % A A6 AR S A ik &

FSTYPE AR A 2 A

ROOTFS 1R A G 9842

QEMU_GIT QEMU %4 GIT 4/ #uik

QEMU_SRC QEMU 988 A b 5 34 % 12

QEMU QEMU ik %

18



%5 foik

QTOOL qemu-system- TR #E BSP K& & & %42
XOPTS QEMU #4185 % %

XENVS QEMU # 99 IR 3g & &

XKCLI Linux M #3769 8 3 5 4k

CCORI XX LA RA, T id make gee-list &

4.3 R REFORNBRIHLL

Linux Lab 48t F Buildroot # Yocto L ReME A%, EMNORELHZ .
o TAXHEHS A T 4% Linux A# . BRI Z4 . Qemu FHRAFE
o MECLZRMET AL IFLT ALBPAE R 69 = 3 F IR K

o FFEARMET TALBIATE) Qemu & A

AETHROKE BSP €& €472k,

// A #

$ 1s -R boards/mips64el/ls3a7a/bsp/kernel
boards/mips64el/1s3a7a/bsp/kernel:
loongnix-release-1903 v5.7

boards/mips64el/1s3a7a/bsp/kernel/loongnix-release-1903:

loongson3_ls7a.dtb vmlinuz

© 00 N O Ut W N

boards/mips64el/1s3a7a/bsp/kernel/v5.7:
vmlinuz

_ =
N = O

/] B ARG

$ 1s -R boards/mips64el/ls3a7a/bsp/root
boards/mips64el/1s3a7a/bsp/root:
2016.05

e
~N O Ot s W

boards/mips64el/1s3a7a/bsp/root/2016.05:

rootfs.cpio.gz

N = =
o ©

// Qemu 73l % B &
$ 1s -R boards/mips64el/l1s3a7a/bsp/boot.sh
boards/mips64el/1s3a7a/bsp/boot.sh

NN
N =

B#5 % (BRF XD

$ cd boards/mips64el/ls3a7a/bsp/

$ ./boot.sh

memory_offset = 0x78;cpu_offset = 0xc88; system_offset = Oxce8; irq_offset = 0x3058;
interface_offset = 0x30b8;

5 | param len=35408

W N =
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62

env £000080
iomem=0x5650268c56c0
ram=0x5650268c56c0
ram=0x5650268c2b30

audio:

zimage

Could not init “oss' audio driver

at:

81310AE0 81A26C19

Uncompressing Linux at load address 80200000

Now, booting the kermel...
SET HT_DMA CACHED

[ 0.000000] Initializing cgroup subsys cpu

[ 0.000000] Initializing cgroup subsys cpuacct

[ 0.000000] Linux version 3.10.0 (ubuntu@linux-lab) (gcc version 4.4.7 20120313 (Red
Hat 4.4.7-3.1) (GCC) ) #57 SMP PREEMPT Tue Jul 23 04:49:46 UTC 2019

[ 0.000000] BIOS configured I/0 coherency: ON

[ 0.000000] The BIOS Version: Loongson-PMON-V3.3.0

[ 0.000000] Shutdown Addr: ffffffffbfc00000 Reset Addr: ffffffffbfc00000

[ 0.000000] CpuClock = 200000000

[ 0.000000] CPO_Config3: CPO 16.3 (0x80)

[ 0.000000] CPO_PageGrain: CPO 5.1 (0x20000000)

[ 0.000000] NUMA: Discovered 1 cpus on 1 nodes

[ 0.000000] Debug: node_id:0, mem_type:1, mem_start:0x200000, mem_size:0xee MB

[ 0.000000] start_pfn:0x80, end_pfn:0x3c00, num_physpages:0x3b80

[ 0.000000] Debug: node_id:0, mem_type:2, mem_start:0x90000000, mem_size:0x100 MB

[ 0.000000] start_pfn:0x24000, end_pfn:0x28000, num_physpages:0x7b80

[ 0.000000] nodeO's addrspace_offset is 0x0

[ 0.000000] NodeO's start_pfn is 0x80, end_pfn is 0x28000, freepfn is 0x914

[ 0.000000] NUMA: set cpumask cpu O on node 0

[ 0.000000] bootconsole [earlyO] enabled

[ 0.000000] CPU revision is: 00006305 (ICT Loongson-3)

[ 0.000000] FPU revision is: 007£0000

[ 0.000000] Checking for the multiply/shift bug... no.

[ 0.000000] Checking for the daddiu bug... no.

[ 0.000000] MIPS: machine is loongson,generic

[ 0.000000] Determined physical RAM map:

[ 0.000000] memory: 000000000ee00000 @ 0000000000200000 (usable)

[ 0.000000] memory: 0000000000002000 @ 000000000fffe000 (reserved)

[ 0.000000] memory: 0000000010000000 @ 0000000090000000 (usable)

[ 0.000000] Initial ramdisk at: 0x9800000004000000 (4187816 bytes)

[ 0.000000] software IO TLB [mem 0x04400000-0x08400000] (64MB) mapped at

[9800000004400000-98000000083fffff]

[ 0.000000] Zone ranges:

[ 0.000000] DMA32 [mem 0x00200000-Oxffffffff]

[ 0.000000] Normal empty

[ 0.000000] Movable zone start for each node

[ 0.000000] Early memory node ranges

[ 0.000000] node 0: [mem 0x00200000-0xOeffffff]

[ 0.000000] node 0: [mem 0x90000000-0x9fffffff]

[ 0.000000] Initmem setup node O [mem 0x00200000-0x9fffffff]

[ 0.000000] Detected 4 available CPU(s)

[ 0.000000] Primary instruction cache 64kB, VIPT, 4-way, linesize 32 bytes.

[ 0.000000] Primary data cache 64kB, 4-way, VIPT, no aliases, linesize 32 bytes

[ 0.000000] Unified victim cache OkB direct mapped, linesize O bytes.

[ 0.000000] Unified secondary cache 4096kB 4-way, linesize 32 bytes.

L 0.000000] PERCPU: Embedded 4 pages/cpu ©9800000008478000 s15616 r8192 d41728 u65536

[ 0.000000] Built 1 zonelists in Node order, mobility grouping on. Total pages: 31492

[ 0.000000] Policy zone: DMA32

[ 0.000000] Kernel command line: rd_start=0xffffffff84000000 rd_size=4187816 route
=172.17.0.5 root=/dev/ram0 console=ttySO maxcpus=1 e1000e.InterruptThrottleRate
=4,4,4,4

[ 0.000000] PID hash table entries: 2048 (order: 0, 16384 bytes)

[ 0.000000] total ram pages initialed 0
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63
64

65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89

90
91
92
93
94
95
96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

L T e T s T e T e T e, T e T e T e, T e T e O e T e T e Y e O e, T T e O T e T e Y e T e O e B |

Lo e T e T e B e T e O

[

Lo T e IO e O e T e O e T e T e Y e O e T e T e O e T e, T e Y s O e T e T e T e T e

0.000000] total ram pages are 24889

0.000000] Memory: 398208k/505856k available (6099k kernel code,
11028k data, 336k init, Ok highmem)

0.000000] Preemptible hierarchical RCU implementation.

107648k reserved,

0.000000] Dump stacks of tasks blocking RCU-preempt GP.

0.000000] RCU restricting CPUs from NR_CPUS=16 to nr_cpu_ids=4.
0.000000] NR_IRQS:352

0.000000] Supports HT MSI interrupt, enabling LS7A MSI Interrupt.
0.000000] set clock event to periodic mode!

0.000000] hpet clock event device register

0.011718] Console: colour dummy device 80x25

0.011718] Calibrating delay loop... 89.62 BogoMIPS (1lpj=174080)

0.070312] pid_max: default: 32768 minimum: 301

0.082031] Dentry cache hash table entries: 65536 (order: 5, 524288 bytes)
0.093750] Inode-cache hash table entries: 32768 (order: 4, 262144 bytes)
0.101562] Mount-cache hash table entries: 2048 (order: 0, 16384 bytes)
0.101562] Mountpoint-cache hash table entries: 2048 (order: 0O, 16384 bytes)
0.125000] Checking for the daddi bug... no.

0.167968] Brought up 1 CPUs

0.199218] devtmpfs: initialized

0.285156] NET: Registered protocol family 16

0.769531] vgaarb: loaded

0.773437] SCSI subsystem initialized

0.785156] usbcore: registered new interface driver usbfs

0.785156] usbcore: registered new interface driver hub

0.789062] usbcore: registered new device driver usb

0.792968] pps_core: LinuxPPS API ver. 1 registered

0.796875] pps_core: Software ver. 5.3.6 - Copyright 2005-2007 Rodolfo Giometti <
giometti@linux.it>

0.800781] PTP clock support registered

0.808593] PCI host bridge to bus 0000:00

0.808593] pci_bus 0000:00: root bus resource [mem 0x40000000-Ox7fffffff]
0.812500] pci_bus 0000:00: root bus resource [io 0x4000-0xffff]
0.812500] pci_bus 0000:00: root bus resource [??7 0x00000000 flags 0x0]
0.812500] pci_bus 0000:00: No busn resource found for root bus, will use [bus 00-ff]
0.847656] pci 0000:00:09.0: bridge configuration invalid ([bus 00-00]),
reconfiguring

0.847656] pci 0000:00:0a.0: bridge configuration invalid ([bus 00-00]),
reconfiguring

0.867187] pci 0000:00:06.0: BAR 2: assigned [mem 0x40000000-0x47ffffff]
0.867187] pci 0000:00:0a.0: BAR 8: assigned [mem 0x48000000-0x480fffff]
0.867187] pci 0000:00:06.0: BAR 6: assigned [mem 0x48100000-0x4810ffff pref]
0.871093] pci 0000:00:06.1: BAR 0: assigned [mem 0x48110000-0x4811ffff]
0.871093] pci 0000:00:15.0: BAR 6: assigned [mem 0x48120000-0x4812ffff pref]
0.871093] pci 0000:00:06.0: BAR 0O: assigned [mem 0x48130000-0x48137fff]
0.871093] pci 0000:00:15.0: BAR 0: assigned [mem 0x48138000-0x4813ffff]
0.871093] pci 0000:00:07.0: BAR 0O: assigned [mem 0x48140000-0x48143fff]
0.871093] pci 0000:00:03.0: BAR 0: assigned [mem 0x48144000-0x48145fff]
0.875000] pci 0000:00:03.1: BAR 0O: assigned [mem 0x48146000-0x48147fff]
0.875000] pci 0000:00:04.1: BAR 0O: assigned [mem 0x48148000-0x48148fff]
0.875000] pci 0000:00:08.0: BAR 0: assigned [mem 0x48149000-0x48149fff]
0.875000] pci 0000:00:0a.0: BAR 7: assigned [io 0x4000-0x4fff]

0.875000] pci 0000:00:04.0: BAR 0: assigned [mem 0x4814a000-0x4814a0ff]
0.878906] pci 0000:00:16.0: BAR 0: assigned [mem 0x4814a100-0x4814alff]
0.878906] pci 0000:00:09.0: PCI bridge to [bus 01]

0.882812] pci 0000:02:00.0: BAR 0: assigned [mem 0x48000000-0x4801ffff]
0.882812] pci 0000:02:00.0: BAR 1: assigned [mem 0x48020000-0x4803ffff]
0.886718] pci 0000:02:00.0: BAR 3: assigned [mem 0x48040000-0x48043fff]
0.886718] pci 0000:02:00.0: BAR 2: assigned [io 0x4000-0x401f]

0.886718] pci 0000:00:0a.0: PCI bridge to [bus 02]

0.886718] pci 0000:00:0a.0: bridge window [io 0x4000-0x4fff]
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120 | [ 0.890625] pci 0000:00:0a.0: bridge window [mem 0x48000000-0x480fffff]

121 | [ 0.894531] PCI: Enabling device 0000:00:16.0 (0000 -> 0002)

122 | [ 0.902343] 1ls-spi ls-spi.O0: master is unqueued, this is deprecated

123 | [ 0.953125] Switched to clocksource hpet

124 | [ 0.972656] FS-Cache: Loaded

125 | [ 0.984375] CacheFiles: Loaded

126 | [ 1.066406] random: fast init done

127 | [ 1.675781] NET: Registered protocol family 2

128 | [ 1.707031] TCP established hash table entries: 4096 (order: 1, 32768 bytes)

129 | [ 1.714843] TCP bind hash table entries: 4096 (order: 2, 65536 bytes)

130 | [ 1.714843] TCP: Hash tables configured (established 4096 bind 4096)

131 | [ 1.718750] TCP: reno registered

132 | [ 1.722656] UDP hash table entries: 256 (order: 0, 16384 bytes)

133 | [ 1.722656] UDP-Lite hash table entries: 256 (order: 0, 16384 bytes)

134 | [ 1.726562] NET: Registered protocol family 1

135 | [ 1.738281] RPC: Registered named UNIX socket transport module.

136 | [ 1.746093] RPC: Registered udp transport module.

137 | [ 1.746093] RPC: Registered tcp transport module.

138 | [ 1.750000] RPC: Registered tcp NFSv4.1 backchannel transport module.

139 | [ 1.753906] PCI: Enabling device 0000:00:04.0 (0000 -> 0002)

140 | [ 1.761718] PCI: Enabling device 0000:00:04.1 (0000 -> 0002)

141 | [ 1.769531] Trying to unpack rootfs image as initramfs...

142 | [ 8.457031] Freeing initrd memory: 4080K (9800000004000000 - 98000000043£c000)

143 | [ 8.621093] i2c-gpio platform:i2c-gpio@0: using pins 73 (SDA) and 74 (SCL)

144 | [ 8.628906] i2c-gpio platform:i2c-gpio@l: using pins 75 (SDA) and 76 (SCL)

145 | [ 8.710937] futex hash table entries: 1024 (order: 2, 65536 bytes)

146 | [ 8.765625] NFS: Registering the id_resolver key type

147 | [ 8.765625] Key type id_resolver registered

148 | [ 8.765625] Key type id_legacy registered

149 | [ 8.773437] nfs4filelayout_init: NFSv4 File Layout Driver Registering...

150 | [ 8.781250] msgmni has been set to 785

151 | [ 8.820312] Block layer SCSI generic (bsg) driver version 0.4 loaded (major 251)

152 | [ 8.820312] io scheduler noop registered

153 | [ 8.820312] io scheduler cfq registered (default)

154 | [ 8.835937] pci_hotplug: PCI Hot Plug PCI Core version: 0.5

155 | [ 8.851562] PCI: Enabling device 0000:00:06.0 (0000 -> 0002)

156 | [ 8.859375] lsgpu_hw_coherent = 1

157 | [ 8.867187] res->start is 0xa0000000, res->end is Oxbfffffff

158 | [ 8.867187] contiguousSize is 1£000000

159 | [ 8.867187] all reserved_size is 20000000

160 | [ 8.867187] get VRAM set from UEFI,device_addr = 0x20000000,bus_addr = 0xa0000000,
vram_addr_offset=0x80000000,all_reserved_size=0x20000000

161 | [ 8.867187] contiguousSize is 1£000000

162 | [ 8.867187] all reserved_size is 20000000

163 | [ 8.867187] Galcore Version 4.6.9.6622

164 | [ 8.867187] Galcore Options:

165 | [ 8.867187] irqLine = 93

166 | [ 8.867187] registerMemBase = 0x48130000

167 | [ 8.867187] registerMemSize = 0x00008000

168 | [ 8.867187] contiguousSize = 520093696

169 | [ 8.867187] contiguousBase = 0x00000000

170 | [ 8.867187] bankSize = 0x00000000

171 | [ 8.867187] fastClear = -1

172 | [ 8.867187] compression = -1

173 | [ 8.867187] signal = 48

174 | [ 8.867187] baseAddress = 0x00000000

175 | [ 8.867187] physSize = 0x80000000

176 | [ 8.867187] logFileSize = 0 KB

177 | [ 8.867187] powerManagement =1

178 | [ 11.265625] Serial: 8250/16550 driver, 16 ports, IRQ sharing enabled

179 | [ 11.382812] serial8250.0: ttySO at MMIO O0x1fe001e0 (irq = 58) is a 165504
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180
181
182
183
184
185
186
187
188
189
190

191

192
193
194
195
196
197
198

199
200
201
202
203
204
205
206
207
208
209

210
211
212

213
214
215
216
217
218
219

220
221
222
223
224
225
226
227

228
229
230
231

232
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11
11
11
11
11
11
11
11
11
11
11

.390625] console [ttySO] enabled, bootconsole disabled
.390625] console [ttySO] enabled, bootconsole disabled

.417968] 10080000.serial: ttyS1 at MMIO 0x10080000 (irq = 72) is a 16550A
.441406] 10080100.serial: ttyS2 at MMIO 0x10080100 (irq = 72) is a 16550A
.453125] 10080200.serial: ttyS3 at MMIO 0x10080200 (irq = 72) is a 165504
.468750] 10080300.serial: ttyS4 at MMIO 0x10080300 (irq = 72) is a 16550A

.500000] [drm] Initialized

.500000] loongson_vga_pci_register

.511718] PCI: Enabling device 0000:00:06.1 (0000 -> 0002)

.531250] [drm] Read VBIOS data from spi flash.

.984375] [drm:loongson_vbios_crc_check] *ERROR* VBIOS crc check is wrong,use

default setting!

11

.992187] [drm] LOONGSON VBIOS INFO

.992187] [drm] title is Loongson-VBIOS
.996093] [drm] loongson vbios version:0.1
.996093] [drm] vbios information:

.996093] [drm] crtc num:2

.000000] [drm] connector num:2

.000000] phy num:2
.000000] CRTC INFO
.000000] [drm] CRTC-0O:max_weight=2048,max_height=2048

.000000] [drm] CRTC-0 type is default version
.007812] [drm] Bind connector id is O

.007812] [drm] Bind phy number is 1

.007812] [drm] Bind phy[0] ID is:0

.007812] [drm] CRTC-1:max_weight=2048,max_height=2048
.007812] [drm] CRTC-1 type is default version
.007812] [drm] Bind connector id is 1

.007812] [drm] Bind phy number is 1

.007812] [drm] Bind phy[0] ID is:1

.007812]

.007812] [drm] connector-0:No EDID
.007812] [drm] connector-1:No EDID
.007812]

.007812] [drm] phy-0:NONE or TRANSPARENT PHY
.007812] [drm] phy-0:bind with CRTC O
.007812] [drm] phy-0:bind with connector 0
.015625] [drm] phy-1:NONE or TRANSPARENT PHY
.019531] [drm] phy-1:bind with CRTC 1
.019531] [drm] phy-1:bind with connector 1
.019531]

.019531] [drm] 1ldev->rmmio_base = 0x48110000,1ldev->rmmio_size = 0x10000
.632812] [drm] loongson vram test success.

.640625] [TTM] Zone kernel: Available graphics memory: 201144 kiB
.640625] [TTM] Initializing pool allocator

.640625] [TTM] Initializing DMA pool allocator

.332031] Console: switching to colour frame buffer device 128x48

CONNECTOR INFO

PHY INFO

14.851562] loongson-vga-drm 0000:00:06.1: £fb0O: loongsondrmfb frame buffer device
14.882812] [drm] Initialized loongson-vga-drm 0.1.0 20180328 for 0000:00:06.1 on
minor O

14.902343] brd: module loaded

15.011718] loop: module loaded

16.105468] PCI: Enabling device 0000:00:08.0 (0000 -> 0002)

15.121093] ahci 0000:00:08.0: AHCI 0001.0000 32 slots 6 ports 1.5 Gbps O0x3f impl SATA
mode

15.121093] ahci 0000:00:08.0: flags: 64bit ncq only
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233 | [ 15.464843] scsi hostO: ahci

234 | [ 15.480468] scsi hostl: ahci

235 | [ 15.488281] scsi host2: ahci

236 | [ 15.496093] scsi host3: ahci

237 | [ 15.519531] scsi host4: ahci

238 | [ 15.539062] scsi host5: ahci

239 | [ 15.5568593] atal: SATA max UDMA/133 abar m4096@0x48149000 port 0x48149100 irq 80
240 | [ 15.562500] ata2: SATA max UDMA/133 abar m4096Q@0x48149000 port 0x48149180 irq 80
241 | [ 15.562500] ata3: SATA max UDMA/133 abar m4096@0x48149000 port 0x48149200 irq 80
242 | [ 15.566406] ata4: SATA max UDMA/133 abar m40960@0x48149000 port 0x48149280 irq 80
243 | [ 15.566406] atab: SATA max UDMA/133 abar m4096Q@0x48149000 port 0x48149300 irq 80
244 | [ 15.570312] ata6: SATA max UDMA/133 abar m4096@0x48149000 port 0x48149380 irq 80
245 | [ 15.796875] PCI: Enabling device 0000:00:03.0 (0000 -> 0002)

246 | [ 15.796875] Enhanced/Alternate descriptors

247 | [ 15.804687] Extended descriptors not supported

248 | [ 15.812500] Ring mode enabled

249 | [ 15.812500] No HW DMA feature register supported

250 | [ 15.812500] Enable GMAC 32bit DMA

251 | [ 15.820312] eth%d: device MAC address Oe:c7:7a:c9:41:d0

252 | [ 16.113281] ata4: SATA link down (SStatus O SControl 300)

253 | [ 16.128906] ata6: SATA link down (SStatus O SControl 300)

254 | [ 16.148437] atab5: SATA link down (SStatus O SControl 300)

255 | [ 16.156250] atal: SATA link down (SStatus O SControl 300)

256 | [ 16.289062] ata2: SATA link down (SStatus O SControl 300)

257 | [ 16.292968] ata3: SATA link up 1.5 Gbps (SStatus 113 SControl 300)

258 | [ 16.312500] ata3.00: ATAPI: QEMU DVD-ROM, 2.5+, max UDMA/100

259 | [ 16.316406] ata3.00: applying bridge limits

260 | [ 16.332031] ata3.00: configured for UDMA/100

261 | [ 16.472656] scsi 2:0:0:0: CD-ROM QEMU QEMU DVD-ROM 2.5+ PQ: O ANSI: 5
262 | [ 16.554687] scsi 2:0:0:0: Attached scsi generic sgO type 5

263 | [ 16.652343] libphy: stmmac: probed

264 | [ 16.652343] ethO: PHY ID 00120012 at 1 IRQ O (stmmac-1:01) active

265 | [ 16.660156] PCI: Enabling device 0000:00:03.1 (0000 -> 0002)

266 | [ 16.660156] Enhanced/Alternate descriptors

267 | [ 16.660156] Extended descriptors not supported

268 | [ 16.667968] Ring mode enabled

269 | [ 16.667968] No HW DMA feature register supported

270 | [ 16.667968] Enable GMAC 32bit DMA

271 | [ 16.675781] ethd: device MAC address le:84:1e:42:a9:59

272 | [ 16.882812] 1libphy: stmmac: probed

273 | [ 16.890625] ethl: PHY ID 00120012 at 1 IRQ O (stmmac-2:01) active

274 | [ 16.898437] ehci_hcd: USB 2.0 'Enhanced' Host Controller (EHCI) Driver

275 | [ 16.914062] ehci-pci: EHCI PCI platform driver

276 | [ 16.921875] ehci-pci 0000:00:04.1: EHCI Host Controller

277 | [ 16.933593] ehci-pci 0000:00:04.1: new USB bus registered, assigned bus number 1
278 | [ 16.949218] ehci-pci 0000:00:04.1: irq 112, io mem 0x48148000

279 | [ 16.964843] ehci-pci 0000:00:04.1: USB 2.0 started, EHCI 1.00

280 | [ 16.988281] hub 1-0:1.0: USB hub found

281 | [ 17.046875] hub 1-0:1.0: 6 ports detected

282 | [ 17.078125] ehci-platform: EHCI generic platform driver

283 | [ 17.085937] ohci_hcd: USB 1.1 'Open' Host Controller (OHCI) Driver

284 | [ 17.093750] ohci-pci: OHCI PCI platform driver

285 | [ 17.093750] ohci-pci 0000:00:04.0: OHCI PCI host controller

286 | [ 17.093750] ohci-pci 0000:00:04.0: new USB bus registered, assigned bus number 2
287 | [ 17.101562] ohci-pci 0000:00:04.0: irq 113, io mem 0x4814a000

288 | [ 17.210937] hub 2-0:1.0: USB hub found

289 | [ 17.218750] hub 2-0:1.0: 3 ports detected

290 | [ 17.238281] ohci-platform: OHCI generic platform driver

201 | [ 17.257812] usbcore: registered new interface driver usb-storage

292 | [ 17.265625] usbcore: registered new interface driver ums-realtek

293 | [ 18.148437] 18042: i8042 controller selftest timeout
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294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

312

313

314
315
316

317

318
319
320
321
322
323
324
325
326
327

18.160156] mousedev: PS/2 mouse device common for all mice

18.183593] 1ls-rtc 100d0100.rtc: rtc core: registered 100d0100.rtc as rtcO

18.187500] i2c /dev entries driver

18.214843] hidraw: raw HID events driver (C) Jiri Kosina

18.230468] usbcore: registered new interface driver usbhid

18.230468] usbhid: USB HID core driver

18.238281] no options.

18.238281] Loongson Hwmon Enter...

18.253906] usb 1-1: new high-speed USB device number 2 using ehci-pci

18.281250] input: ACPI Power Button as /devices/virtual/input/inputO

18.289062] ACPI Power Button Driver: Init successful!

18.296875] TCP: cubic registered

18.304687] Initializing XFRM netlink socket

18.304687] NET: Registered protocol family 17

18.304687] NET: Registered protocol family 15

18.312500] Key type dns_resolver registered

18.343750] cpuautoplug: Loongson-3 CPU autoplug driver.

18.398437] 1ls-rtc 100d0100.rtc: setting system clock to 2020-07-08 02:52:54 UTC

(1594176774)

[ 18.683593] input: QEMU QEMU USB Mouse as /devices/pci0000:00/0000:00:04.1/usb1l
/1-1/1-1:1.0/input/inputil

[ 18.710937] hid-generic 0003:0627:0001.0001: input,hidrawO: USB HID v0.01 Mouse [QEMU
QEMU USB Mouse] on usb-0000:00:04.1-1/inputO

[ 18.765625] Freeing unused kernel memory: 336K (ffffffff812bc000 - fffffff£f81310000)

[ 18.863281] usb 1-2: new high-speed USB device number 3 using ehci-pci

[ 19.281250] input: QEMU QEMU USB Keyboard as /devices/pci0000:00/0000:00:04.1/usbl
/1-2/1-2:1.0/input/input2

[ 19.363281] hid-generic 0003:0627:0001.0002: input,hidrawl: USB HID v1.11 Keyboard [
QEMU QEMU USB Keyboard] on usb-0000:00:04.1-2/input0

Starting logging: OK

L B T e O e T e T e T e, T e Y e O e T e, T s Y e T e, T e T e B e e |

Initializing random number generator... done.

Starting network...

[ 30.859375] No MAC Management Counters available

[ 30.867187] stmmac_hw_setup: failed PTP initialisation
eth: ethO, ip: 172.17.0.144, gw: 172.17.0.5

[ 38.250000] EMC1412: No valid reference.

Welcome to Linux Lab

linux-lab login:

Linux Lab #&#t 7 % “INR” 9857 X .

$ make boot

sudo env PATH=/labs/linux-lab/boards/mips64el/1ls3a7a/bsp/qemu/loongson-v1.0/bin/:/usr/
local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin INITRD_OFFSET=0x04000000 gemu
-system-mips64el -M 1ls3a7a -m 1280M -net nic,model=synopgmac -net tap -smp 1 -kernel
/labs/linux-lab/output/mips64el/linux-loongnix-release-1903-1s3a7a/vmlinuz -no-
reboot -initrd /labs/linux-lab/boards/mips64el/1ls3a7a/bsp/root/2016.05/rootfs.cpio.
gz -dtb /labs/linux-lab/boards/mips64el/1s3a7a/bsp/kernel/loongnix-release-1903/
loongson3_ls7a.dtb -nographic -device usb-mouse -device usb-kbd -show-cursor -append
'route=172.20.135.223 iface=eth0 root=/dev/ram0 maxcpus=1 nomsi nmsix console=ttySO'

memory_offset = 0x78;cpu_offset = 0xc88; system_offset = Oxce8; irq_offset = 0x3058;
interface_offset = 0x30b8;

param len=35440

env £0000a0

iomem=0x564482939e80

ram=0x564482939e80

ram=0x56448293a800

audio: Could not init “oss' audio driver

gemu-system-mips64el: warning: nic pci-synopgmac.l has no peer

gemu-system-mips64el: warning: nic e1000e.0 has no peer
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12 | zimage at: 81300A30 81A14EA4
13 | Uncompressing Linux at load address 80200000
141...

AN A ERBAELG T XA -8 ERXTAXFAEELEE Qemu A AZ L L, W@
BB 6 & KRR BT AR T AT R -

1|$ make boot LINUX=v5.7

@A SR TAALZEAT tivux TEWH Linux RARS, EFRE.

4.4 TRABBRRG

&1 A2 AFNLEE QE/2F) 9 F % Linux AR £#F T E; £33 2K £% 3A
E 7 Linux R ZFEFAZE, Bl L2252 TA1000 955, FHMF . #EZLA A
AFREEAT, T RE vEO A& AL, BAIEd Al LRINGHFEEF L HEMF Z£
FAHRAAZE -

LA AS Qemu BIMEIR F4a T .

1|$ ./boards/mips64el/1s3a7a/bsp/qemu/loongson-vl.0/bin/qemu-system-mips64el -M ? | egrep "
1s|long"

2 | fulong2e Fulong 2e mini pc

3| 1lsila mips lsla platform

4 ]1s1b mips 1lslb platform

5|1sic mips lslc platform

6 | 1s232 mips 1s232 platform

7 |1ls2fla mips 1ls2fla platform

8 |1s2h mips 1s2h platform

9 | 1s2k mips 1s2k platform

10 | 1s3a mips 1ls3a platform

11 | 1s3a2h mips 1s3a2h platform

12 | 1s3a7a mips 1ls3a7a platform

BAES Qemu wRET 2E/2F 98I0, (2R HF KR IHF L& Linux AT R T -

B A Linux Lab 31T E ¥+ 4 KA KK, FALEE AP L5 -, SA LF0 AR RNKSD
b e CH N

T R 4% R ARG

Isltb  https://git.kernel.org/pub/scm/linux/kernel/git /stable /linux.git /
1s232  https://gitee.com/loongsonlab/linux-2.6.32.git

1s2k git://cgit.loongnix.org/kernel /linux-3.10.git

Is3a7a  git://cgit.Joongnix.org/kernel /linux-3.10.git

T, ATHRMEDETE, Linux Lab £ LR XA & & 69 Kak L T 48 569 Q4%
patch :
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$ $ 1s -R boards/mips64el/ls3a7a/bsp/patch/linux/
boards/mips64el/1s3a7a/bsp/patch/linux/:
loongnix-release-1903 v5.7

boards/mips64el/1s3a7a/bsp/patch/linux/loongnix-release-1903:
0001-add-option.patch
0002-don-t-use-software-page-coloring-for-loongson2k1000-.patch
0003-debugfs_create_file_unsafe-is-not-defined.-changed-t.patch
0004-modify-binder-code-to-support-32bit-user-load-from-w.patch
0005-mips-zboot-add-missing-memcpy-and-memset.patch
0006-1s2k-add-zboot -and-zboot -debug-support.patch
0007-1s3a-add-zboot -debug-support.patch

—_
= O © 00 O O i W N =

— =
w N

0008-1s3a-fix-up-building-failure-for-kexec.patch

—
'S

0009-noinird-skip-builtin-initramfs-too.patch

—
ot

0010-1log2.h-fix-up-conflicts-between-const-and-noreturn.patch

—_
=]

0011-gcc-9-fix-up-conflicts-between-mloongson-mmi-and-mso.patch

—_
-

0012-gcc-9-fix-up-stack-detect-errors.patch

—
©

boards/mips64el/1s3a7a/bsp/patch/linux/v5.7:
0001-1s3a7a-fix-up-zboot-uart-support.patch
0002-stmmac-set-dma_mask-to-DMA_BIT_MASK-32.patch

NN
= O

e REEHABIRA, FEAMZHM A patch B -

L & R A Fe patch: # Linux Lab T# & “#& 9" B3Ry, FE BLEF# clone Fo& AT
patch, AU EAE M XA 6 4 4

B AL

ARE LY

$ make kernel-download

// B dA e ek, B LINUX % 248 & @9 m A 5

$ make kernel-checkout

2

// & A 48 )

$ make kernel-patch

patch

0 N O Uk W N

‘fl"% checkout HT;}%%%{%’%{E&%{%]@ > iﬁﬁé{'}fi?%%:ﬁ%ﬁ'ﬁ}%’ﬁ(ﬁi'ﬁ%é’{h\J —i)é‘ ‘ﬁ‘#&’ﬁ‘ :

// cleanup % % % &

$ make kernel-cleanup

// #& R checkout Mk A&

T W N =

$ make kernel-checkout

4.5 REAK

L@ T &% BSP HRQFAMFRET HLRERL 9 AR E T

$ 1s boards/mips64el/ls3a7a/bsp/configs/
2 | buildroot_2016.05_defconfig linux_v5.7_defconfig

3 |linux_loongnix-release-1903 _defconfig

gki}\ &L %. éIJ /’?E 7%'3‘— Linux V3. 10 'PQE’% /@}i éﬁ linux_loongnix-release-1903_defconfig B ﬁ i'ﬁ" o

12 F 1A BRINERE A, BT
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$ make kernel-defconfig

4.6 B EHAH

N =

© 00 N O Ut W N

_ = e e
=W N = O

AEREFABIN, BERAm—E8EH, BRABFRGLRTR,
HTh2 EAERNABRAIRZE, GRALRARE P EL .

$ make | grep KERNEL_SRC
KERNEL_SRC[LINUX_loongnix-release-1903] = loongnix-linux-3.10

R % B R A A2

$ cd loongnix-linux-3.10/

%%ﬁ*%%&’W%EMmﬂmm)¢ﬁW*ﬁW§:

$ git diff init/main.c

diff --git a/init/main.c b/init/main.c

index d7bc443..0a189f9 100644

--- a/init/main.c

+++ b/init/main.c

@@ -901,6 +901,8 @@ static int __ref kermnel_init(void *unused)

flush_delayed_fput () ;
+ printk (KERN_INFO "Hello, Linux Lab\n");
if (ramdisk_execute_command) {

if (!run_init_process(ramdisk_execute_command))

return O;

4.7 thiE A

XX RpEFAZDFERILBEFHG, FERIILBES . ABRRBEL . ABWREZFF,

Linux Lab #2X ®£AFHAT -

W N =

# Linux Lab T RE—4PARATEHERIFAH .

$ make kermel

TEREFIEWT, FMBREFTAK £%%FT DTB:

$ make kernel
Building dtb
DTS: loongnix-linux-3.10/arch/mips/loongson/loongson-3/dts/loongson3_ls7a.dts
DTB: /labs/linux-lab/boards/mips64el/ls3a7a/bsp/kernel/loongnix-release-1903/
loongson3_ls7a.dtb
env PATH=/usr/bin/:/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin make 0=/
labs/linux-lab/output/mips64el/linux-loongnix-release-1903-1s3a7a -C loongnix-linux
-3.10 ARCH=mips LOADADDR= CROSS_COMPILE=mipsel-linux-gnu- V= CONFIG_INITRAMFS_SOURCE

= -j4 vmlinuz
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

56
57
58
59
60
61

make [1]: Entering directory '/labs/linux-lab/loongnix-linux-3.10'
make -C /labs/linux-lab/output/mips64el/linux-loongnix-release-1903-1s3a7a \
KBUILD_SRC=/labs/linux-lab/loongnix-linux-3.10 \

KBUILD_EXTMOD="" -f /labs/linux-lab/loongnix-linux-3.10/Makefile \
vmlinuz
GEN ./Makefile
CHK include/generated/uapi/linux/version.h
CHK include/generated/qrwlock.h
CHK include/generated/qrwlock_api_smp.h
CHK include/generated/qrwlock_types.h
CHK kernel/qrwlock_gen.c
CHK lib/qrwlock_debug.c
cc scripts/mod/devicetable-offsets.s
GEN scripts/mod/devicetable-offsets.h

HOSTCC scripts/mod/file2alias.o

Using /labs/linux-lab/loongnix-linux-3.10 as source for kermel

CHK include/generated/utsrelease.h

Checking missing-syscalls for N32

CALL /labs/linux-lab/loongnix-1inux-3.10/scripts/checksyscalls.sh
HOSTLD scripts/mod/modpost

Checking missing-syscalls for 032

CALL /labs/linux-lab/loongnix-1inux-3.10/scripts/checksyscalls.sh
CALL /labs/linux-lab/loongnix-linux-3.10/scripts/checksyscalls.sh
CHK include/generated/compile.h

DTC arch/mips/loongson/loongson-3/dts/loongson3_1ls7a.dtb

DTB arch/mips/loongson/loongson-3/dts/loongson3_ls7a.dtb.S

AS arch/mips/loongson/loongson-3/dts/loongson3_1s7a.dtb.o

LD arch/mips/loongson/loongson-3/dts/built-in.o

rm arch/mips/loongson/loongson-3/dts/loongson3_ls7a.dtb.S arch/mips/loongson/loongson-3/
dts/loongson3_ls7a.dtb

LD arch/mips/loongson/loongson-3/built-in.o
LD arch/mips/loongson/built-in.o

LD arch/mips/built-in.o

CHK kernel/config_data.h

LINK vmlinux

LD vmlinux.o

MODPOST vmlinux.o
WARNING: modpost: Found 2 section mismatch(es).
To see full details build your kermnel with:
'make CONFIG_DEBUG_SECTION_MISMATCH=y'

GEN .version

CHK include/generated/compile.h
UPD include/generated/compile.h
cc init/version.o

LD init/built-in.o

KSYM .tmp_kallsymsl.o

KSYM .tmp_kallsyms2.o0

LD vmlinux

SORTEX vmlinux
SYSMAP System.map
mipsel-linux-gnu-objcopy -0 elf32-tradlittlemips --remove-section=.reginfo vmlinux
vmlinux.32
cc arch/mips/boot/compressed/dummy .o
0BJCOPY arch/mips/boot/compressed/vmlinux.bin
LZ0 arch/mips/boot/compressed/vmlinux.bin.z
0BJCOPY arch/mips/boot/compressed/piggy.o
LD vmlinuz
STRIP vmlinuz
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4.8 3] S piEN A K

L 3 69 N AR A %1% TARJG 5 make boot £IRING| FH AM, R, AR M A% IFLTH A

B % -
1|$ make boot
2.
3L 53.632812] 1s-rtc 100d0100.rtc: setting system clock to 2020-07-08 04:57:13 UTC
(1594184233)
4| 53.785156] Freeing unused kernel memory: 320K (ffffffff812b0000 - fffffff£81300000)
51T 53.785156] Hello, Linux Lab
6L 54.601562] input: QEMU QEMU USB Mouse as /devices/pci0000:00/0000:00:04.1/usbl
/1-1/1-1:1.0/input/inputl
7| 54.625000] hid-generic 0003:0627:0001.0001: input,hidraw0O: USB HID v0.01 Mouse [QEMU
QEMU USB Mouse] on usb-0000:00:04.1-1/inputO
8| L 55.500000] usb 1-2: new high-speed USB device number 3 using ehci-pci
91 55.945312] input: QEMU QEMU USB Keyboard as /devices/pci0000:00/0000:00:04.1/usbil
/1-2/1-2:1.0/input/input2
10 | C 56.246093] hid-generic 0003:0627:0001.0002: input,hidrawl: USB HID v1.11 Keyboard [
QEMU QEMU USB Keyboard] on usb-0000:00:04.1-2/inputO
11 | Starting logging: OK
12 | Initializing random number generator... done.
13 | Starting network...
14 | C 64.378906] No MAC Management Counters available
15| L 64.386718] stmmac_hw_setup: failed PTP initialisation
16 | eth: ethO, ip: 172.20.135.14, gw: 172.20.135.223
17
18 | Welcome to Linux Lab
19 | linux-1lab login: root
20 | #
21 | # dmesg | grep -i hello
22 | [ 53.785156] Hello, Linux Lab
LR, BT ABI LKA TR AN ABIRAR, AMELER £ 7 A H &4 A% LK R
:
1|// #B s M ahiFGSABZMAEA, THMA old K prebuilt
2 | $ make boot kernel=old
3 |$ make boot kernel=prebuilt
4
51// AR s H%BEFEGSAEBKAEA, TIA new &K build
6 | $ make boot kernel=new
7 |$ make boot kernel=build

AENBTERGFARIR, BETRAEZESLHIBIRNGHA .
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5. A Linux Lab #47£% Linux REFR

AEXLLSLTEALNED RFEFwMMAT Linux Lab A& £% Linux AT XL -
o RBA AL, AT E 7 AR A LA mips6del /1s3aTa. AT A R AR A A BN R &)

loongnix-release-1903 °

R PP/ L LA LBABRE . FICF e T oA ERE k.

1|$ make BOARD=mips64el/ls3a7a
2 | $ make local-config LINUX=loongnix-release-1903
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5.1 RBRZARER

KA HIEL ERRRERHITLE, MRERAHNEFEZAABERG T BB, K

FABAefTi@d Linux Lab /A& AR 69 255 .

5.1.1 #EHZBITABESR

© 00 N O Ut W N

R R R R R R R W W W W W W W W W W NN NN DNDNDNNDNDN R e e e e e
N O Ut A W RO O 00NO0 0t WN RO OO0 WN RO ©00oNN OOtk WN O

B

]

Linux Lab T#R47 3 MNEF A NG T, TohkEimEae hello #3%.

]

$ 1s modules/
exception hello 1dt README.md

$ 1s modules/hello/
hello.c Makefile

$ cat modules/hello/hello.c
#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/init.h>

static int __init my_hello_init(void)
{
pr_info("hello module init\n");
return O;
static void __exit my_hello_exit (void)
{
pr_info("hello module exit\n");

module_init (my_hello_init);

module_exit (my_hello_exit);

MODULE_LICENSE("GPL");

$ cat modules/hello/Makefile

# ARCH = arm

# CROSS_COMPILE = arm-linux-gnueabi-
KERNEL_SRC 7= /lib/modules/ uname -r /build

obj-m += hello.o

modules:
$ (MAKE) -C $(KERNEL_SRC) M=$$PWD modules;

modules-install:

clean:
$(MAKE) -C $(KERNEL_SRC) M=$$PWD clean;

rm -f *.ko;

MODULE_DESCRIPTION("hello - Linux Lab module example");
MODULE_AUTHOR ("Wu Zhangjin <wuzhangjin@gmail.com>");

$ (MAKE) -C $(KERNEL_SRC) M=$$PWD modules-install;

YEG A AL R
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1|$ make modules M=modules/hello

ZRIRIH AL

1|$ make modules-install M=modules/hello

F %7 initrd X A4 -

1|$ make root-rebuild

B #h %ﬁ g #EQK'H" ,2{:\ giﬁ'ﬁ ko insmod, rmmod Fa modprobe *1?’: % ’fEI insert/remove V“] AR .

1|$ make boot

2

3 | Welcome to Linux Lab

4 | linux-lab login: root

5

6 | # insmod /lib/modules/3.10.0-00827-g04b9868436a-dirty/extra/hello.ko
7|1 [ 141.375000] hello: loading out-of-tree module taints kernel.
8| [ 141.425781] hello module init

9 |# rmmod [ 167.660156] random: crng init done

10 | /1ib/modules/3.10.0-00827-g04b9868436a~-dirty/extra/hello.ko

11| [ 170.269531] hello module exit

12

13 | # modprobe hello

14| [ 179.164062] hello module init

15 | # modprobe -r hello

16 | [ 202.519531] hello module exit

5.1.2 B3 AKX A ERR

L& ¥ Beg e FE 3, Linux Lab AW RBE -4 4T AR%BE. XK. B#HIHF AH insert/

remove 3k .

1|$ make test m=hello TEST_RD=ramO

2 | Starting testing

3

4 | Testing begin: Running "echo 'begin'"
5 | begin

6 | Testing feature (top part): boot

7 | Testing feature (top part): module

8

9 | module: Starting testing: hello

10 | module: Starting testing module: hello
11

12 | module: modprobe hello

13| L 26.425781] hello: loading out-of-tree module taints kernel.
14 | [ 26.500000] hello module init

15

16 | module: lsmod hello

17 | Module Size Used by Tainted: G

18 | hello 1142 0

19

20 | Testing feature (bottom part): boot

N
=

Testing feature (bottom part): module

N
[\

33




23

module: rmmod hello

24 | [ 29.625000] EMC1412: No valid reference.
25| [ 29.765625] hello module exit

26

27 | module: Stoping testing module: hello

28 | module: Stoping testing: hello

29

30 | Testing end: Running "echo 'end'"
31 | end

32 | Testing finish: Running "poweroff"
33

34 | Stop testing

35 | 0K

36 | Stopping network...ifdown: interface lo not
37 | Saving random seed... done.

38 | Stopping logging: 0K

39
40
41
42
43

The system is going down NOW!
Sent SIGTERM to all processes
Sent SIGKILL to all processes
Requesting system poweroff
[ 38.605468] Power down.

configured

£:% Qemu FKINE E 69 A% 44 Buffer A& 1024 F

. BTVA B @ MK B 38 iE TEST_RD=ramo

BA T initrd FARIAF AL, initrd 99 A SEOL NFS RO AL R D — 3, R oOmam e .

B

ARE 25 Qemu, BEGET HRNS .

cTRL+a x & # Qemu -

LA LT, o RABL MK T ARG

Bt R ok

oW N —

2o RAM NFS 51 $699%. & 2MBER—T Qemu. &0 KA FF FA2 $ 635 2R

A9k, HAT 1s3a7a 8 poweroff HEER TE ;}){L?‘%V/(jr%z:ﬁléiﬁﬁﬁ Qemu, FEFHET

B8R % Qemu, AN B tesT_TIMEOUT=30 B A% M A2

$ make test m=hello TEST_RD=ramO TEST_TIMEOUT=30

gemu-system-mips64el: terminating on signal 15 from pid 65130 (timeout)

ERR: Boot timeout in 30.

R T EHIAERT 30s XRE, 2azxBEFAiTHERBEEFE. LR B FHFM KT

¥, ¥ vAA8 & Am K TEST_TIMEOUT -
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5.2 ABFRFER

T @@ g LA F £ Linux AR5 K -

5.2.1 HeFABEEX X
TRGAGEREEE2HRARNGSE, N TAHLATREFGER, deil xz B E R
%%, @ lzo MARE IR .

Qo R Z R, ERBAEILERRE, RTAFTBESEF KR Z0, RINT AR MRE R
ReGHX . SR BRERMBAAE KM

£ v3.10 ABE R X ¥ T gzip, bzip2, lzma AR lzo. T @ & £ M08 — T e fT338 B4
38 xz-

'\é—?[u /ﬁ'— arch/mips/boot/compressed CP’:ﬁi'i%é X7 ){"1% :

$ git diff arch/mips/boot/compressed

diff --git a/arch/mips/boot/compressed/Makefile b/arch/mips/boot/compressed/Makefile
index bbaald4..cad3c26 100644

--- a/arch/mips/boot/compressed/Makefile

+++ b/arch/mips/boot/compressed/Makefile

@@ -43,6 +43,7 @@ $(obj)/vmlinux.bin: $(KBUILD_IMAGE) FORCE

tool_$ (CONFIG_KERNEL_GZIP) = gzip

tool_$ (CONFIG_KERNEL_BZIP2) = bzip2

tool_$ (CONFIG_KERNEL_LZMA) = lzma

+to00l_$ (CONFIG_KERNEL_XZ) = xzkern

tool_$ (CONFIG_KERNEL_LZO)

© 00 N O Ut W N

—
= O

1zo

—_
w N

diff --git a/arch/mips/boot/compressed/decompress.c b/arch/mips/boot/compressed/
decompress.c

14 | index 6bfdObe..eb437e0 100644

15 | --- a/arch/mips/boot/compressed/decompress.c

16 | +++ b/arch/mips/boot/compressed/decompress.c

17 |@@ -74,6 +76,10 @@ void *memset(void *s, int c, size_t n)

18 #include "../../../../lib/decompress_unlzma.c"
19 #endif

20

21 | +#ifdef CONFIG_KERNEL_XZ

22 | +#include "../../../../lib/decompress_unxz.c"
23 | +#endif

24 | +

25 #ifdef CONFIG_KERNEL_LZO

26 #include "../../../../lib/decompress_unlzo.c"
27 | #endif

'ﬁa%ﬁ%ﬁé/} ﬁg’—i ’ {74'5]‘1/}{ %fb{%ﬁi‘g @J V“] 7’% prgaL) é(J lib/decompress_xxx.c °
KRG, LERMEALERIG LFRE

$ git diff arch/mips/Kconfig

diff --git a/arch/mips/Kconfig b/arch/mips/Kconfig
index d9cc419..0589533 100644

--- a/arch/mips/Kconfig

+++ b/arch/mips/Kconfig

S UL W N
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10
11
12
13
14

© 00 N O Ut W N

s oW N —

[\l

N O Ot R W N

HEFRA scripts/Makefile.lib P EGEIE S, Plde E@EY xzkern AKX

@@ -1572,6 +1574,7 @@ config SYS_SUPPORTS_ZBOOT
select HAVE_KERNEL_GZIP
select HAVE_KERNEL_BZIP2
select HAVE_KERNEL_LZMA
+ select HAVE_KERNEL_XZ
select HAVE_KERNEL_LZO

config SYS_SUPPORTS_ZBOOT_UART16550

BE, THRENE, %I xz Hik.

$ make kernel-menuconfig

General Setup -->
Kernel Comrpession Mode -->
() Gzip
( ) Bzip2
() Lzma
(X) Xz
( )LZo

®"JE ﬂ%i%;%%%ﬁEééﬁ%;

$ make kernel

$ 1s -1h output/mips64el/linux-loongnix-release-1903-1s3a7a/vmlinuz
-rwxr-xr-x 1 ubuntu ubuntu 3.4M 8A 9 19:00 output/mips64el/linux-loongnix-release
-1903-1s3a7a/vmlinuz

AR, KA lzo EREEZGHELET, KT 14%.:

$ 1s -1h output/mips64el/linux-loongnix-release-1903-1s3a7a/vmlinuz
-rwxr-xr-x 1 ubuntu ubuntu 7.2M 84/ 9 19:03 output/mips64el/linux-loongnix-release
-1903-1s3a7a/vmlinuz

$ echo "scale=3;7.2/3.4" | bc -1
2.117

REETOMEE LR T %, #¥ lzd. A L@kt WRABKY TR LIFHEXGE,
/Aﬁﬂﬁ(?:

grep xzkern -rh loongnix-linux-3.10/scripts/
Use xzkern to compress the kernel image and xzmisc to compress other things.
xzkern uses a big LZMA2 dictionary since it doesn't increase memory usage

the target architecture. xzkern also appends uncompressed size of the data

H OH H H &

files. xzmisc uses smaller LZMA2 dictionary than xzkern, because a very
quiet_cmd_xzkern = XZKERN $@
cmd_xzkern = (cat $(filter-out FORCE,$") | \

5.2.2 AABFMHE ALAR

AT E Tt A A£S Linux AMHE—NRARAR RS —A LGRS .

5}[,#5!( I*] 7]% 1’% l?i s %ﬁiﬁg sys_linux_lab Ik] #Z 1)?’] )ﬂ :

$ cd loongnix-linux-3.10/
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= O © 00 O O i W N =

wT ok, I ALAM LA

$ cat arch/mips/kernel/linux-lab.c

/* sys_linux_lab() syscall demo */

#include <linux/syscalls.h>

SYSCALL_DEFINE1(linux_lab, unsigned int, flags)

{
printk (KERN_INFO "Hello, Linux Lab Syscall, flags is %d\n", flags);
return O;

}

f’f/{ﬁ"— sys_call_table i‘aéj]‘?"/l\)\n > MIPS é{’ ABI bbéig\%%’ ﬁfﬂgft"[ﬂ 64 411*]#2 64 111}1;_]

P& SRR
1|$ diff --git a/arch/mips/kernel/scall64-64.S b/arch/mips/kernel/scall64-64.S
2 | index 4842795..8e241ea 100644
3 |--- a/arch/mips/kernel/scall64-64.S
4 | +++ b/arch/mips/kernel/scall64-64.S
5|@e -430,4 +430,5 @@ sys_call_table:
6 PTR sys_seccomp
7 PTR sys_getrandom
8 PTR sys_memfd_create
9|+ PTR sys_linux_lab /* 5315 %/
10 .size sys_call_table,.-sys_call_table

—_
H O © 00 O O i W N =

NN NN N N e e e e e e
G W NP O © 0 O Ut i W N

1
2

?}t)’g/{}- unistd.h #Eﬁiﬁu‘g& ,2%: é’f[ﬂ}%)ﬂ %#‘Iﬁi ,Zf:é’fﬂ)%]}ﬂ :E;"\#( :

$ git diff arch/mips/include/uapi/
diff --git a/arch/mips/include/uapi/asm/unistd.h b/arch/mips/include/uapi/asm/unistd.h
index 8548fd2..a0944ec 100644
--- a/arch/mips/include/uapi/asm/unistd.h
+++ b/arch/mips/include/uapi/asm/unistd.h
@@ -708,16 +708,17 @@
#define __NR_seccomp (__NR_Linux + 312)
#define __NR_getrandom (__NR_Linux + 313)
#define __NR_memfd_create (__NR_Linux + 314)
+#define __NR_linux_lab (__NR_Linux + 315)
/ *
* Offset of the last Linux 64-bit flavoured syscall
*/
-#define __NR_Linux_syscalls 314
+#define __NR_Linux_syscalls 315
#endif /* Want N64 || _MIPS_SIM == _MIPS_SIM_ABI64 */
#define __NR_64_Linux 5000
-#define __NR_64_Linux_syscalls 314
+#define __NR_64_Linux_syscalls 315
#if (defined(__WANT_SYSCALL_NUMBERS) && \
(__WANT_SYSCALL_NUMBERS == _MIPS_SIM_NABI32)) || \

BERE—AMP BGILHRIB TS RARFRIE-

$ pushd examples/assembly/mips64el/
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3]|$ vim mips64el-linux-lab.s

4 |# text section

5] .text

6 | .globl __start

7| __start:

8 .set noreorder

9 .cpload $gp

10 .set reorder

11

12 1li $a0, 1 # first argument: the standard output, 1

13 1i $v0, 5315 # sys_linux_lab: system call number, defined as __NR_linux_lab in /
usr/include/asm/unistd.h

14 syscall # causes a system call trap.

15 # exit from this program via calling the sys_exit system call

16 move $a0l0, $0 # or "1li $a0, 0", set the normal exit status as O

17 # you can print the exit status with "echo $7" after executing this
program

18 1i $v0, 5058 # 5058 is __NR_exit defined in /usr/include/asm/unistd.h

19 syscall

20

21 | $ make

22 | $ popd

2w BIARSUH A E AT BB B F AT WA AT UM A 4L

1|$ cp examples/assembly/mips64el/mips64el-linux-lab boards/mips64el/1ls3a7a/bsp/root
/2016.05/rootfs/

mips64el-linux-1lab
# ./mips64el-linux-lab
[ 117.839843] Hello, Linux Lab Syscall, flags is 1

2 | $ make root-rebuild

3

4 |$ make boot

5 | Welcome to Linux Lab
6 | linux-lab login: root
T #

8 |# 1s

9

10

11

KA &R -

5.2.3 A RHERERMB TR

RY H £ E T B A48 A Ftrace -
wT 1s3a7a AT v3.10 WAz kE., REAENM 1s3a7a vb.7 ML . FEM e TFTinik .

$ make local-config LINUX=v5.7
$ make gcc-switch CCORI=bootlin

[\l

F AT AMER E I RIF

$ make kernel-menuconfig

Kernel Hacking -->
[*] Tracers -->

[*] Kernel Function Tracer

D UL R W N

[*] Kernel Function Graph Tracer
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34
35
36
37
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[*] enable/disable function tracing dynamically

$ make kernel

Z ¥ FH4 Ftrace ¥z A 3| initrd (Is3a7a v5.7 B AlfX 4 initrd) :

$ 1s system/tools/ftrace/trace.sh
$ make root-install

$ make root-rebuild

Ja BT N -

$ make boot

Welcome to Linux Lab
linux-lab login: root
#

'fiﬁﬂ /tools/ftrace/trace.sh H%P$9f‘}\g RSN éﬁ function tracer :

# /tools/ftrace/trace.sh

[Available Tracers]

function_graph function nop

[Using tracer: function]

[Enabling tracingl

[Running command: 1s]

mips64el-hello tools

mips64el-hello.result trace.log

[Disabling tracing]

[Recording tracing result from /sys/kernel/tracing/tracel

Tracing [1s] log with [function] saved in /root/trace.log

# cat /root/trace.log | head -20

# tracer: function

#

# entries-in-buffer/entries-written: 51478/119806 #P:1

#

# _om=es => irqs-off

# / _----=> need-resched

# | / _---=> hardirq/softirq

# || / _--=> preempt-depth

# L7 delay

# TASK-PID CPU# [0 TIMESTAMP FUNCTION

# (| | [ | |
1s-166 [000] d.h4 440.623682: __update_load_avg_se <-task_tick_fair
1s-166 [000] d.h4 440.623716: __accumulate_pelt_segments <-

__update_load_avg_se
1s-166 [000] d.h4 440.623731: __update_load_avg_cfs_rq <-task_tick_fair
1s-166 [000] d.h4 440.623759: __accumulate_pelt_segments <-
__update_load_avg_cfs_rq

1s-166 [000] d.h4 440.623775: update_cfs_group <-task_tick_fair
1s-166 [000] d4.h4 440.623802: reweight_entity <-task_tick_fair
1s-166 [000] d.h4 440.623817: update_curr <-reweight_entity
1s-166 [000] d.h4 440.623855: hrtimer_active <-task_tick_fair
1s-166 [000] d4.h4 440.623871: calc_global_load_tick <-scheduler_tick
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© 00 N O Ut s W N

el e e =
0 O U W N~ O

F¥HA function_graph tracer :

# /tools/ftrace/trace.sh function_graph 1s

head -50 /root/trace.log

tracer: function_graph

CPU DURATION FUNCTION CALLS
| | | | | | |
0) + 32.000 us

__rcu_read_unlock();

|
0) + 73.310 us | } /* __unlock_page_memcg */
0) ! 114.260 us | } /* unlock_page_memcg */
0) ! 260.490 us | } /* page_add_file_rmap */
0) + 21.700 us | __update_cache();
0) + 23.770 us | __update_t1b();
0) ! 434.130 us | } /* alloc_set_pte */
0) + 20.710 us | unlock_page();
0) | alloc_set_pte() {
0) + 20.520 us | add_mm_counter_fast();
0) | page_add_file_rmap() {

5.2.4 AK A8 SRR

[y

EFRERRABEETASE, TAFTRREZNASAABARAAXGRERN, REHE
Qemu- B E gdb. Linux Lab £ —4n & HT .

PR AT M
$ make feature feature=debug
$ make kernel-olddefconfig
$ make kernel
B LI IX -
$ make kernel-debug

£ WebVNC s# VNC &/ Linux Lab 89 3LTF,

é?

a#HAAANSET, —ANETRAA

M5l F AR A XANTRGLE, — A REES] Qemu FRE|EZZARXT @@L P -

5.2.5 A & LA X

AT 5%, HARSRIAAK, BATHEME &A%,

$ make local-config LINUX=loongnix-release-1903

WMAANLE T AHLMNRALER, L RIHER

#ATEREA DR, BMEFREAHEY

& N A% B SRR — N F &

$ make test TEST_REBOO0T=2 TEST_TIMEOUT=30s TEST_RD=ram0

MR LAL P 4o RABI, ZKBEPATIEERK, AR BHEAE .
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ubuntu@linux-lab: /labs/linux-lab

Linux Lab

Rate=4,4,4,
4 (

4

78x29

Figure 6: Linux Lab #XA #

$ make test TEST_TIMEOUT=30s TIMEOUT_CONTINUE=1 TEST_RD=ramO

EATAE MK A A

$ make test TEST_CASE='ls /root,echo hello world' TEST_RD=ramO

FlE MR 5 A AR

$ make test m=exception,hello TEST_RD=ramO

WX A AZ R R

$ make test DEBUG=1 TEST_RD=ramO
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5.3 XHALER

5.3.1 £HIHALHREX

W N =

T W N =

AL ECENET TR 8 5N e 8 £ %, tede ram0, nfs, & LFN#E L&

$ make list rootdev
/dev/sda [/dev/ram0] /dev/nfs

$ make boot ROOTDEV=/dev/sda

KPR L ALEBRY ext2, wREH —F, T AEX L rsTYPE -

$ make boot ROOTDEV=/dev/sda FSTYPE=ext4
sudo env PATH=/labs/linux-lab/boards/mips64el/1ls3a7a/bsp/qemu/loongson-v1.0/bin/:/usr/

local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin INITRD_OFFSET=0x04000000 gemu
-system-mips64el -M 1s3a7a -m 1280M -net nic,model=synopgmac -net tap -smp 1 -kernel
/labs/linux-lab/output/mips64el/linux-loongnix-release-1903-1s3a7a/vmlinuz -no-
reboot -dtb /labs/linux-lab/boards/mips64el/1s3a7a/bsp/kernel/loongnix-release-1903/
loongson3_1s7a.dtb -hda /labs/linux-lab/boards/mips64el/1ls3a7a/bsp/root/2016.05/
rootfs.ext4 -nographic -device usb-mouse -device usb-kbd -show-cursor -append 'route
=172.20.135.223 iface=ethO rw fsck.repair=yes rootwait root=/dev/sda maxcpus=1 nomsi

nmsix console=ttySO'

Linux Lab 2 8 # R B O X BRI A%, R A4 28T Buildroot B4

rootfs.cpio.gz :

$ 1s boards/mips64el/1ls3a7a/bsp/root/2016.05/rootfs.cpio.gz
boards/mips64el/1s3a7a/bsp/root/2016.05/rootfs.cpio.gz

$ 1s boards/mips64el/ls3a7a/bsp/root/2016.05/rootfs.ext*
boards/mips64el/1s3a7a/bsp/root/2016.05/rootfs.ext2 boards/mips64el/1ls3a7a/bsp/root

/2016.05/rootfs.extd

R RIBFERTORR, B2 THEEL RN s TEFFmAAR A I IR
Btk —FNa.

#ET kR, BNAAATRRARFRA T RL .

5.3.2 #1 Buildroot 2B XH# AL

1

W N =

Linux Lab A & £ 4 Buildroot. %7 1s3a7a A& & 2016.05, A& Mm% BSP %R & .4
RAETRIEL OB E M. TRAEM K& EF%F rootfs -

$ 1ls boards/mips64el/ls3a7a/bsp/configs/buildroot_2016.05_defconfig
boards/mips64el/1s3a7a/bsp/configs/buildroot_2016.05_defconfig

AT F BT AT RIBRA T RN E . RERE AR AR RF:

@h SN H &P

make root-download
make root-defconfig
make root-menuconfig

make root
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KA Linux Lab A P 48, B #4413 : tinylab, 2A&5 . ZRBRAAK

P2

ik AT X A 4B Linux Lab BA 4148 A #4159 rootfs -

BEIMHARES P HBEARXNAL, FEHOLEFEHRE GIF, ST

Figure 7: Buildroot

5.3.3 @i 1s3a7a B# Debian BXH#H 24

T @ A% 4 fT3i2 47 Debian Z£47H& . Debian & 4Tt MIPS Z&#69 L AT A Z4THR T £

M @A LRIFE, RARBETETESHORELE .

© 00 N O U W N

— =
N = O

—_
w

BARAE IMALT XK qemu-user-static -

$ sudo apt-get install gemu-user-static

ReEBEALE IHETEASFE Docker 4214 : nips6dle/debian

$ tools/root/docker/extract.sh mips64le/debian mips64el

LOG: Pulling mips64le/debian

Using default tag: latest

latest: Pulling from mips64le/debian

91cc9e0aa8bc: Pulling fs layer

latest: Pulling from mips64le/debian

91cc9elaa8bc: Pull complete

Digest: sha256:1bf10c81996745ddce4c972416318c3a46efd12258be2886001e0411d888c825

Status: Downloaded newer image for mips64le/debian:latest

docker.io/mips64le/debian:latest

LOG: Running mips64le/debian

LOG: Creating temporary rootdir: /media/falcon/develop/cloud-lab/labs/linux-lab/prebuilt/
fullroot/tmp/mips64le-debian

LOG: Extract docker image to /media/falcon/develop/cloud-lab/labs/linux-lab/prebuilt/
fullroot/tmp/mips64le-debian

W&éﬁ'/’\'\%‘h’f?i AJg {‘;\J}Béﬁ@» ¥ 49 Debian ﬁ?& Ed)| prebuilt/fullroot/tmp/mips64le-debian o
=4

ZR—ELETLIFFZE root KT HA .
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1|$ tools/root/docker/chroot.sh mips64le/debian /bin/bash
2 | root@ubuntu/# cat /etc/issue

3 | Debian GNU/Linux 10 \n \1

4

5 | root@ubuntu/# sed -ie "s/deb.debian.org/mirrors.163.com/g" /etc/apt/sources.list
6 | rootQubuntu/# apt-get update

7 | root@ubuntu/# apt-get install systemd net-tools

8

9 | root@ubuntu/# passwd -d root

10

11 | root@ubuntu/# hostname linux-lab

12 | root@ubuntu/# echo linux-lab > /etc/hostname

13

14 | root@ubuntu/# exit

#E5, B ES 1s3aTa kB # -

$ make BOARD=1s3a7a
2 | $ make boot ROOTFS=$PWD/prebuilt/fullroot/tmp/mips64le-debian ROOTDEV=nfs G=1

=t RTEAHBARF, SEH ttyl FABEHEHS .

@ QEMU oog

Machine View

S

elcome to Debian GMU-Linux 10 (buster)!

47.2539061 systemd[1]1: Set hostname to <linux-lab>.
50.9335931 hrtimer: interrupt took 12440600 ns
70.9609371 random: crng init dome
82.000000]1 systemd[11: File ~librsystemd/systemssystemd- journald.service:12 configures an IP firewall (IPAddressDeny=any), b|
t the local system does wot support BPF-cqgroup based firewalling.
82.4687501 systemd[11: Proceeding WITHOUT firewalling in effectt (This warning is only shown for the first loaded unit using
IP firewalling.)
91.4101561 systemd[1]: Listening on Journal Socket (-deuslog).
1 Listening on Journal Socket (-dev-log).
92.1992181 systemd[1]1: Created slice system-getty.slice.
1 Created slice system—getty.slice.
93.1328121 systemd[11: Set up automount Arbitrary Executable File Formats File System Automount Point.
1 5et up auvtomount Arbitrary Executable File Formats File System Automount Point.
94.2187501 systemd[11: Started Forward Password Requests to Wall Directory Watch.
1 Started Forward Password Requests to Wall Directory Watch.
95.000000]1 systemd[1]1: Reached target Remote File Systems.
1 Reached target Remote File Sustems.
95.9335931 systemd[1]1: Listening on Journal Socket.
1 Listening on Journal Socket.
97.4687501 systemd[1]1: Condition check resulted in Huge Pages File Suystem being skipped.
98.0351561 systemd[1]: Starting Remount Root and Kernel File Systems...
Starting Remount Root and Kermel File 3ystems...
1.6953121 systemd[1]1: Starting Load Kernel Modules...
Starting Load Kernel Modules...
.4531251 systemd[1]1: Listening on initctl Compatibility Mamed Pipe.
1 Listening on initctl Compatibility Named Pipe.
.8164061 systemd[11: Created slice system-serialsx2dgetty.slice.
.8164061 systemd[1]: Created slice system-serialsxZdgetty.slice.
1 Created slice system—serialsxZdgetty.slice.
.1875001 systemd[11: Mounting POSIX Message Queue File Sustem...
Mounting POSIX Message Queuwe File Systenm...
.0429681 systemd[1]: Created slice User and Session Slice.
1 Created slice User and Session Slice.

Figure 8: Linux Lab —— ls3a7a Debian 3| § 342

R Qemu & 7 Webvne BRI EEE 0K, TABH crreact+- % Qemu & O
W A@E L View (%, %4 Zoom Out -

W REAAET DO RERET, TARE Qemu & 2 M E69RTA craiearc+e bk Bk -
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|Q DEMU - Press Ctri+AIt+G to release grab

Machine View

Debian GNU-Linux 10 linux-lab ttyl

linux—1lab login: root
Last login: Sun Aug 9 14:50:02 UIC 2020 on ttyl
Linux linux-lab 3.10.0-00827-g04b9868-dirty #29 SHP PREEMPT Sun fug 9 19:03:03 CST 2020 mips64

The programs included with the Debian GNU-Linux system are free software:
‘the exact distribution terms for each program are described in the
individual files in rusrrssharesdocs=<copyright.

Debian GNU-Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
root@linue—lab:"# lscpu
Frchitecture: mips6b4
Little Endian
1

Socket(s):

o]
1
Core(s) per socket: 1
1
NUMA node(s): 1

ICT Loongson-3A Rl (Loongson-3n1000) @ 200MHz
58.95
HUMA node® CPU(s): o}
root@linux—1lab:™# uname —a
Linux linux-lab 3.10.0-008Z27-g04b9868-dirty #29 SMP PREEMPT Sun Aug 9 19:03:03 CS5T 2020 mips64 GNU-Linux
root@linwx—lab: ™

Figure 9: Linux Lab —— Is3a7a Debian & /&
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AFNBIATHARRSICHRIETAR . £EEAERE MIPS 2B ERY, KRFEHW/ASAMLR

)

5.4.1 Hello World

B RRA—MHIT

1|$ cd examples/assembly/mips64el

2

3|$ cat mips64el-hello.s

4 |# File: hello.s -- "hello, world!" in MIPS Assembly Programming

5|# by falcon <wuzhangjin@gmail.com>, 2008/05/21

6 |# refer to:

T# [*] http://www.tldp.org/HOWTO/Assembly-HOWTO/mips.html

8| # [*] MIPS Assembly Language Programmer ' s Guide

9|# [*] See MIPS Run Linux(second version)

10 | # compile:

11 | # $ as -o hello.o hello.s

12 | # $ 1d -e main -o hello hello.o

13

14 | # data section

15 | .rdata

16 | hello: .asciiz "hello, world!\n"

17 | length: .word . - hello # length = current address - the string address

18

19 | # text section

20 | .text

21| .globl __start

22 | __start:

23 # If compiled with gcc-4.2.3 in 2.6.18-6-gemu the following three statements are
needed

24 # in compiling relocatable code, to follow the PIC-ABI calling conventions and other
protocols.

25 .set noreorder

26 .cpload $gp

27 .set reorder

28

29 # There is no need to include regdef.h in gcc-4.2.3 in 2.6.18-6-gemu

30 # but you should use $a0, not a0, of course, you can use $4 directly

31 # print "hello, world!" with the sys_write system call,

32 # -- ssize_t write(int fd, const void *buf, size_t count);

33

34 1i $a0, 1 # first argument: the standard output, 1

35 dla $al, hello # second argument: the string addr

36 lw $a2, length # third argument: the string length

37 1i $v0, 5001 # sys_write: system call number, defined as __NR_write in /usr/
include/asm/unistd.h

38 syscall # causes a system call trap.

39 # exit from this program via calling the sys_exit system call

40 move $a0, $0 # or "1li $a0, 0", set the normal exit status as O

41 # you can print the exit status with "echo $7" after executing this
program

42 1i $vO0, 5058 # 4001 is __NR_exit defined in /usr/include/asm/unistd.h

43 syscall

R F e EHECEZRFRE, BHRI L RFET:
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N =

$ make

mipsel-linux-gnu-as -mabi=64 -o mips64el-hello.o mips64el-hello.s
mipsel-linux-gnu-1d -m elf64ltsmip -o mips64el-hello mips64el-hello.o
# Need to register mips64el to /proc/sys/fs/binfmt_misc/register

# Based on /usr/share/binfmts/

# See the binfmt target, this must be run in host system, not guest
hello, world!

S S Y i E A D S| @mmwml*é’:

$ gemu-mips64el ./mips64el-hello
hello, world!

qemu-mips6del & (emu-user % mips64del AR, TTIUAR Rk AEIFMBEH 4, 18 mips6del &

qu:ﬁ X86764 ° 'F"‘%P’_ /ﬁ\{l\ég %o 'fq%“% gemu-system-mips64el %" gemu-mips64el o

[\l

© 00 g O U Ww

11
12
13

B, KA VA nips6del-hello 45 N 2] & ARG AT

$ cp /labs/linux-lab
$ cp examples/assembly/mips64el/mips64el-hello boards/mips64el/ls3a7a/bsp/root/2016.05/
rootfs/root/

$ make boot ROOTDEV=nfs

Welcome to Linux Lab
linux-lab login: root
#

# 1ls

mips64el-hello tools
# ./mips64el-hello
hello, world!

#

5.4.2 memcpy & memset

W N =

T

1
2
3

L@NBYERP SURSCHRIEZH T, TAORAREABEZRNGIL% -
A AP SR AL IR B AR X 69 KA — AR AR A arch/mips T@, #F AT TA 45 NLHES LA+

)

$ find loongnix-linux-3.10/arch/mips/ -name "*.S8" | wc -1
45

MRS KOG T XA EARL

$ find loongnix-linux-3.10/arch/mips/loongson/ -name "*.S"
loongnix-linux-3.10/arch/mips/loongson/loongson-3/sleep.S
loongnix-linux-3.10/arch/mips/loongson/loongson-3/loongson3-memset.S

loongnix-linux-3.10/arch/mips/loongson/loongson-3/loongson3-memcpy.S

#i"l:ﬂ‘—( ‘?}(‘ﬂ]ia_t ’ﬁ'ﬁ'j’& li é{’ memcpy () %‘:’ memset () Rl %] J"]ﬂt & 4% ’PQE%CP ﬂ]’ﬁ?{'xf)l(EP

$ cd loongnix-linux-3.10/arch/mips/boot/compressed/
$ 1In -sf ../../loongson/loongson-3/loongson3-memcpy.S loongson3-memcpy.S
$

In -sf ../../loongson/loongson-3/loongson3-memset.S loongson3-memset.S
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— =
N = O

$ git diff

diff --git a/arch/mips/boot/compressed/Makefile b/arch/mips/boot/compressed/Makefile
index bbaald4..71f2d7c 100644

--- a/arch/mips/boot/compressed/Makefile

+++ b/arch/mips/boot/compressed/Makefile

@e -30,6 +30,10 @@ targets := head.o decompress.o dbg.o uart-16550.0 uart-alchemy.o
# decompressor objects (linked with vmlinuz)

vmlinuzobjs-y := $(obj)/head.o $(obj)/decompress.o $(obj)/dbg.o

+ifdef CONFIG_CPU_LOONGSON3

+vmlinuzobjs-y += $(obj)/loongson3-memset.o $(obj)/loongson3-memcpy.o
+endif

+

EHRIFNBIFRF

$ make kernel
$ make boot

gemu-system-mips64el: warning: nic pci-synopgmac.l has no peer
gemu-system-mips64el: warning: nic e1000e.0 has no peer

zimage at: 813019A0 81A0B029

Uncompressing Linux at load address 80200000

Now, booting the kermel...

SET HT_DMA CACHED

L 0.000000] Initializing cgroup subsys cpu

[ 0.000000] Initializing cgroup subsys cpuacct

EEFOME L, AR memcpy () Fo memset() L&, MEREE L ERZXE .
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5.5 £% Qemu %%

G BAFRT &AL EEY Qemu BRARG, XA A .

 https://gitee.com/loongsonlab/qemu

Figure 10: Qemu

L A#& £ 2 XL A loongson-v1.0, 4% Linux Lab AT R A &RA, R FA#3, Linux Lab
LRI T — LI GAT .

$ 1ls patch/gemu/loongson-vi.0/

0001-add-README .md.patch
0002-give-lslx-clkreg-a-reasonable-default-to-avoid-kerne.patch
0003-1s3a2h-fix-axi-dma-and-pcie-dma-addres-space.patch
0004-make-1s3a2h-default-blk-is-ide.patch
0005-1s3a7a-fix-ahci-irq.patch

0006-fix-1s3a-memenv.patch
0007-1s232-add-synopgmac-network-temporarily.patch

© 00 N O U W N

0008-enlarge-kernel-cmdline-size-from-256-bytes-to-1024-b.patch

—_
[e=]

0009-fix-warnings.patch

—
[,

0010-comment -out-unused-variables.patch

—
[\

0011-use-gitee-mirror-of-gemu-submodules.patch
0012-1s2k-fix-up-1libfdt.h-include-issue.patch

—_
w

5.5.1 %iFAS Qemu A4RISE : gemu-system-mips64el

FH T AT H1F Qemu &FEEL “F L7 K”, SAPERE . S 5d . AP ERM . RN
BTFRRT -

Linux Lab _F-&h{x.ﬁg—%in;ﬁ}é#’iﬁzq‘ZLE%U%ifﬁE%-Trgi N N ﬂ%ié"ﬁfiiﬁil “‘%& make gemu Bp =T

$ make gemu

Downloading qemu source

HEAD is now at 4475591... remove noused board 1lsigp, lsigpa.
/labs/linux-lab/boards/mips64el/1ls3a7a/patch/qgemu/loongson-vi/
/labs/linux-lab/boards/mips64el/1s3a7a/patch/gemu/loongson-vi.0/
/labs/linux-lab/boards/mips64el/1s3a7a/bsp/patch/qemu/loongson-vi/
/labs/linux-lab/boards/mips64el/1s3a7a/bsp/patch/gemu/loongson-vi.0/

0 N O Utk W N
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K He X Linux Lab A P4, B £ 443 . tinylab, 243

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67

/labs/linux-lab/patch/qemu/loongson-vi/
/labs/linux-lab/patch/qemu/loongson-v1.0/
patching file README.md

patching file hw/mips/mips_lsla.c
patching file hw/mips/mips_1lsib.c
patching file hw/mips/mips_1lslc.c
patching file hw/mips/mips_1s232.c
patching file hw/mips/mips_1ls3a2h.c
patching file hw/mips/mips_ls3a2h.c
patching file hw/mips/mips_1ls3a7a.c

patching file hw/mips/loongson_bootparam.c

LDFLAGS -Wl,--warn-common -Wl,-z,relro -Wl,-z,now -pie -m64 -g

QEMU_LDFLAGS -L$ (BUILD_DIR)/dtc/libfdt
make make

install install

python python -B

smbd /usr/sbin/smbd

module support no

host CPU x86_64

host big endian no
target list mips64el-softmmu

gprof enabled no
sparse enabled no
docker no

tools/qemu/update-submodules.sh /labs/linux-lab/loongsonlab-qemu/.gitmodules

env PATH=/usr/bin/:/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin make -C
/labs/linux-lab/output/mips64el/qemu-loongson-vl.0-1s3a7a/ -j4 V=

make [1]: Entering directory ~/labs/linux-lab/output/mips64el/qemu-loongson-vl.0-1s3a7a'’

GEN mips64el-softmmu/config-devices.mak.tmp
GEN config-host.h

GIT ui/keycodemapdb dtc capstone

GEN mips64el-softmmu/config-devices.mak

GEN gemu-options.def

GEN qapi-gen

GEN trace/generated-tcg-tracers.h

GEN trace/generated-helpers-wrappers.h

DEP /labs/linux-lab/loongsonlab-qgemu/dtc/tests/asm_tree_dump.c

DEP /labs/linux-lab/loongsonlab-gemu/dtc/tests/truncated_property.c
DEP /labs/linux-lab/loongsonlab-gemu/dtc/tests/check_path.c

DEP /labs/linux-lab/loongsonlab-qgemu/dtc/tests/overlay_bad_fixup.c
DEP /labs/linux-lab/loongsonlab-qemu/dtc/tests/overlay.c

DEP /labs/linux-lab/loongsonlab-qemu/dtc/tests/subnode_iterate.c
DEP /labs/linux-lab/loongsonlab-gemu/dtc/tests/property_iterate.c

DEP dtc-parser.tab.c
DEP dtc-lexer.lex.c

ar: creating /labs/linux-lab/output/mips64el/qemu-loongson-vl.0-1s3a7a/capstone/
libcapstone.a

make [1]: Leaving directory ~/labs/linux-lab/output/mips64el/gemu-loongson-vl.0-1s3a7a'’

make [1]: Entering directory °~/labs/linux-lab/output/mips64el/qemu-loongson-vl.0-1s3a7a’

GEN gga/qapi-generated/qapi-gen

CE gapi/qapi-builtin-types.o

ccC tests/qemu-iotests/socket_scm_helper.o
(¢ qapi/qapi-types.o

cC qapi/qapi-types-block-core.o

cc mips64el-softmmu/target/mips/cpu.o

20




68 cc mips64el-softmmu/target/mips/gdbstub.o

69 cc mips64el-softmmu/target/mips/msa_helper.o

70 cc mips64el-softmmu/target/mips/mips-semi.o

71 cc mips64el-softmmu/target/mips/machine.o

72 cc mips64el-softmmu/target/mips/cpO_timer.o

73 GEN trace/generated-helpers.c

74 cc mips64el-softmmu/trace/control-target.o

75 cc mips64el-softmmu/trace/generated-helpers.o

76 LINK mips64el-softmmu/qemu-system-mips64el

77 | make [1]: Leaving directory ~/labs/linux-lab/output/mips64el/gqemu-loongson-vi.0-1s3a7a'

iFER ARG FTUNT @K 2 #6 gemu-system-mips64el :

[y

$ 1s output/mips64el/qemu-loongson-vi.0-1s3a7a/mips64el-softmmu/qemu-system-mips64el
2 | output/mips64el/qemu-loongson-vl.0-1s3a7a/mips64el-softmmu/qemu-system-mips64el

)‘%15:' make boot /i:\ E] iﬁﬁfm#4im¥ﬁ—%1§éﬁ Qemuo

5.5.2  XAE Qemu F1# Ak5EKE Buffer

AEARRE, S Qemu KR A# AL Buffer KIv, ZEZHNB—TF wofThe KH &
R¥piE@ iz NFS 5] § A& 04X .

-2 XAD . e K A #4489 Buffer :

1|$ make | grep QEMU_SRC
2 QEMU_SRC = loongsonlab-gemu
3|$ cd loongsonlab-gemu
4
5|$ git diff patch/qemu/
6| /* 18254 PIT is attached to the IRQO at PIC i8259 x*/
71@@ -400,7 +400,8 @@ static int set_bootparam(ram_addr_t initrd_offset,long initrd_size)
8 int ret;
9
10 /* Store command line. */
11| - params_size = 264;
12 | +#define PBUF_SIZE 4096
13 | + params_size = PBUF_SIZE + 8;
14 params_buf = g_malloc(params_size);
F A AE

1|$ make gemu

B NFS 51 SR AL, AR A HMLRK

1|$ make test m=hello TEST_INIT=0

TEST_INIT=0 & HEFF R MR, Tardaeg Lk X4 & T4k .

‘i)f.ﬂﬂ S 1/'5’;‘ A ﬂa Ed)| patch/qgemu/loongson-v1.0/0008-enlarge-kernel-cmdline-size-from-256-bytes-

to-4096-b.patch

o1



5.5.3 Z## A% Qemu #4£&#MFLL . gemu-mips64el

Yo REHREFN TS EKEFY Qemu T &, A Linux Lab FT@&R A&, 508 E— 4%
BT .

B, HE—TH L RIESE

1|$ make gemu-clean

R qeuvs REA 1, BP%1F Static BRAE gemu-user :

1|$ make gemu QEMU_US=1

2

3 cc mips64el-linux-user/target/mips/cpu.o

4 CE mips64el-linux-user/target/mips/gdbstub.o

5 cc mips64el-linux-user/target/mips/msa_helper.o

6 cc mips64el-linux-user/target/mips/mips-semi.o

7 GEN trace/generated-helpers.c

8 cc mips64el-linux-user/trace/control-target.o

9 cc mips64el-linux-user/trace/generated-helpers.o

10 LINK mips64el-linux-user/qemu-mips64el

11

12 |$ 1s output/mips64el/qemu-loongson-vl.0-1s3a7a/mips64el-linux-user/qemu-mips64el
13 | output/mips64el/gemu-loongson-vl.0-1s3a7a/mips64el-linux-user/qemu-mips64el

FIFTARBIRZANATRERETA P SGRF, ALBRIFGQLRBZHFESR:

$ output/mips64el/gemu-loongson-vl.0-1s3a7a/mips64el-linux-user/qemu-mips64el \
2 examples/assembly/mips64el/mips64el-hello
3 | hello, world!
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5.6 Xz Rk
5.6.1 4% A& ¥ AR T R4

KGR G RIFRAELMAY gec PTHRA LS, REBRTR LB RIS RO+
K. THE BRI LG F A LREE. A% R

Figure 11: GCC

3] ﬁl_ Linux Lab # & 4% —3, @ﬂﬁ/fg’- prebuilt/toolchains/mips64el/Makefile (lOODgHiX) s

FRZREIEE, EEHMATABL TEOMEEE .
e http://ftp.loongnix.org/toolchain/gcc /release/

WHELH LA B XEN, OLTTRAA £+, BIFHE— ccorr: Hde loongnix-7.3 &
., FrHARMRAEALTE .

i

% w0

CCPRE 4#&W&
CCVER  mA%

CCBASE &%, rafEs%
CCPATH #M/EJ&EH bin %42
LLPATH #EE4 lib %42
CCURL A2 T #it

LA BIEL S TR

$ make gcc-list
Listing prebuilt toolchain ...

[ internal gcc-4.7 1:

TR W N

Remote.:
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Local..: /usr/bin/

Tool...: mipsel-linux-gnu-gcc

Version: mipsel-linux-gnu-gcc (Debian 4.7.2-4) 4.7.2

More...: /usr/bin/mipsel-linux-gnu-gcc-4.3 /usr/bin/mipsel-linux-gnu-gcc-4.7

[ loongnix 4.4.7 ]:

Remote.: http://ftp.loongnix.org/toolchain/gcc/release/gcc-4.4.7-7215-n64-1loongson.tar.gz
Local..: /labs/linux-lab/prebuilt/toolchains/mips64el/gcc-4.4.7-7215-n64-1loongson/usr/bin
Tool...: mips64el-redhat-linux-gcc

Version: mips64el-redhat-linux-gcc (GCC) 4.4.7 20120313 (Red Hat 4.4.7-3.1)
[ bootlin 2018.11-1 ]:

Remote.: https://toolchains.bootlin.com/downloads/releases/toolchains/mips64el-n32/
tarballs/mips64el-n32--uclibc--stable-2018.11-1.tar.bz2

Local..: /labs/linux-lab/prebuilt/toolchains/mips64el/mips64el-n32--uclibc--stable
-2018.11-1/bin

Tool...: mips64el-linux-gcc

Version: mips64el-linux-gcc.br_real (Buildroot 2018.08.1-00003-g576b333) 7.3.0

[ lemote 10 ]:

Remote.: http://mirror.lemote.com:8000/1loongson3-toolchain/binaries/v10/mips64el-
toolchain-10.x64.tar.xz

Local..: /labs/linux-lab/prebuilt/toolchains/mips64el/opt/mips64el-toolchain/bin

Tool...: mips64el-unknown-linux-gnu-gcc

Version: mips64el-unknown-linux-gnu-gcc (GCC) 5.5.0

F# A loongnix 8 4.4.7:

$ make gcc-switch CCORI=loonginx

LR AGWHARI

$ make gcc
[ loongnix 4.4.7 1:

Remote.: http://ftp.loongnix.org/toolchain/gcc/release/gcc-4.4.7-7215-n64-1loongson.tar.gz
Local..: /labs/linux-lab/prebuilt/toolchains/mips64el/gcc-4.4.7-7215-n64-1loongson/usr/bin
Tool...: mips64el-redhat-linux-gcc

Version: mips64el-redhat-linux-gcc (GCC) 4.4.7 20120313 (Red Hat 4.4.7-3.1)

W HEE G gee RBIFAM

/] E % E

$ make kernel-clean

/] E W pE
$ make kermel

// 3l 7 #
$ make boot

5.6.2 £ EZMF Qemu AAZ AR IH

XL FCBNBREMORNE, RHLGELT.
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e B, BAHMTEHBYL NFS 3 FRIMHAL
o« R, IhA Qemu TAX & FH@T NFS R ALATEB K% 5

A LKA T 4TI nipsesel-nello £ H15] Qemu ATAMRIH ALY, HTRRITkK: £
Qemu /2%\ % ‘:F' ;}E mips64el-hello élj #L'ﬁ‘ % %{%’@ Ed)| /I‘OOt H%T ?’JE}E,?‘/E 37171-_]115: Hl‘@ Xﬁ" °

EHG— .
1|$ make boot ROOTDEV=nfs
2
3 | Welcome to Linux Lab
4 | linux-1lab login: root
5| #
6 |# 1s
7 | mips64el-hello tools
8 | #
9 |# ./mips64el-hello > mips64el-hello.result
10 [ # 1s
11 | mips64el-hello mips64el-hello.result tools
BHE=
1|$ cat boards/mips64el/ls3a7a/bsp/root/2016.05/rootfs/root/mips64el-hello.result
2 | hello, world!

5.6.3 AXARk (A “¥&” &E) £

R 487 £k ATAEASY Linuxk ABZKEBN) ZLAF—AETESASLER Y
Linux A#ZB#H, %8 vb.x W%, wE# Linux R TakEHEA LB E . e A L2 4
S 3A APAEEE S Linux AW EZERTE . TSt .

AKBEEZARAMBEGH X R MY, wRBAMH LR, st48 LR H#ITHR.
W IR AT EE . THIHGE LIRS, PBAEFTRER Linux Lab % £%. Aoz
23 R .

ABPETMRAESE v54 WK, BZAMBMKASE Linux Lab B Al 6 v3.10 #= % 7
Linux vH.7T MRS A £ 7, KREXARFLHN, FHEEMXER .

BT vh4d ] v3.10 ZFKR K, EERHENKRFEMHEA Linux Lab 31ed 69424 #3149 Linux
vh.7, A w T EAIEA vH.7T TV £3S TA1000 B 9 ¥, BFTAREF R B A F W F4a
22, WwFRELAEMEELE, T v3.10. AT vHO HEeF ¥ L.

W vh.O AR T, e EARBARAE v4 RAE A github L, THEARLERE,
Linux Lab #t R £ L HFZABBRK .

PP AT Linux AERA L F A4 T LE .

« http://dev.lemote.com:8000/cgit/linux-official.git # ulek 2%
o https://github.com/chenhuacai/linux-ulek.git # master %~ %
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KW A Linux Lab A P48, B A#43 : tinylab, 2&%5 : ZBAH

ABCRATAFRELE, WETHER, HEA:

o THFE—4, F—AALFEH Linux ABBRT!

 LinuxWEHPREISH
Maintainer 14—

FFMIPS/ #3424 69 Linux-5x ha 4 P 4
IREEROFT TR

FET RS
Linux N

8 AR BT R

R AR A 5 5 PA4E &,
e @ F K 2 i
Ve I 75
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https://zhuanlan.zhihu.com/p/172177130

6. &% F#

6.1 Linux Lab 4%

e Linux Lab ¥ . X XLF#

— Linux Lab v0.5-rc2 ¥ 5 #t
— Linux Lab v0.5-rc2 3 5 #
— Linux Lab v0.4 ¥ CF#
— Linux Lab v0.4 % U5 #

o 1M Linux Lab #9454k

— Linux Lab: sEXldniEdg+XKEd v1.0
— Linux Lab: X iEd+KEd v2.0

6.2 BSH %

% 3A4000 &2 & F 4

i
— AP A
— R AREAL TR

o A% TA1000 #h F#

— BT
— AP

o A% 3A3000 4 X F A4

— B F M
- RPFF# (b)
- RFFm CF)

o RERX XL A4

— http://ftp.loongnix.org/toolchain/gce/release/

6.3 Linux #a %
o Linux A# %7 L
— https://www.kernel.org/doc/html/latest/

e Linux Weekly News
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http://tinylab.org/pdfs/linux-lab-v0.5-rc2-manual-zh.pdf
http://tinylab.org/pdfs/linux-lab-v0.5-rc2-manual-en.pdf
http://tinylab.org/pdfs/linux-lab-v0.4-manual-zh.pdf
http://tinylab.org/pdfs/linux-lab-v0.4-manual-en.pdf
http://tinylab.org/why-linux-lab/
http://tinylab.org/why-linux-lab-v2/
http://www.loongson.cn/uploadfile/cpu/3A4000data.pdf
http://www.loongson.cn/uploadfile/cpu/3A4000user.pdf
http://www.loongson.cn/uploadfile/cpu/3A4000user.pdf
http://www.loongson.cn/uploadfile/cpu/7A1000/Loongson7A1000data.pdf
http://www.loongson.cn/uploadfile/cpu/7A1000/Loongson7A1000user.pdf
http://www.loongson.cn/uploadfile/cpu/3A3000/Loongson3A3000_3B3000data.pdf
http://www.loongson.cn/uploadfile/cpu/3A3000/Loongson3A3000_3B3000user1.pdf
http://www.loongson.cn/uploadfile/cpu/3A3000/Loongson3A3000_3B3000user2.pdf
http://ftp.loongnix.org/toolchain/gcc/release/
https://www.kernel.org/doc/html/latest/
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— https://lwn.net
o Linux Kernel Patchwork

— https://patchwork.kernel.org/
o Linux Kernel Patch Statistic

— http://www.remword.com/kps_result/
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