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gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

SASRRAS 01 (2026-08-13) WRIERE © ARITERARERAF 8
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Tt 4 RITR
gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2
HCE 3.0R9ECEMN T
[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-3

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-3

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-3

A

ANR7ECentOS_EHZ 3 x2hce-ca, THRAcEhceRIrepolR, RFEELENRZEM repo
TESRENER T AR ANAY x2hce-ca-hce TEE: https://repo.huaweicloud.com/hce/2.0/
updates/,

2. ZHx2hce-ca,
B dyum install -y x2hce-ca-hcef SR ETH ., RETME, EMFRA-45IFF

RER.
& 4-4 FHFEXBRYIE
Bx ol

/var/log/x2hce-ca

FHRIEREHHNER.

/var/log/aparser

R EWERASXHIER

/opt/x2hce-ca/output

RERANBEER,

/opt/x2hce-ca/scan

FREN ARG ENENERER.

/etc/x2hce-ca/config

FERSEENHRIR R

/etc/x2hce-ca/database_2.0.0.630 FREIREXEBE R
Jusr/local/x2hce-ca R X FIERR o
Jusr/local/x2hce-python-3 TEHBHpythonkERF

N5k 01 (2026-08-13)
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BPiEm

4 BEFE

k|

tzu%{‘ CentOS_ EHIZ =x2hce-ca, BIEEAFE1L TEHM x2hce-ca-hce IE@,
&, B Tyum install -y x2hce-ca-hce-1.0.0-53.hce2.x86_64.rpmip< i T

B, IERBRASERAEELIR FEEIRIMRA .

HfEx2hce-cadp SEN, BIRBELRETHENIRTHTENES . I=REGIINE
4-1F7R, ﬁtkmh@ﬁ)ﬂm Tep<alias x2hce-ca="x2hce_python39 /usr/
local/x2hce-ca/x2hce-ca.pyc" S EFIRIER Fi{Fx2hce-cais SE o

B 4-1 x2hce-ca-hce LEEFIR~IFHI

52 MB/s | 407 MB 00:07

Running transaction
Preparing
Installing
Installing
Installing
Installing
Installing
Installing
Installing
Inctaumg

ca/x2hce-ca.pyc"

2!
t 0s to make x2hce-ca ct inmediately!

Verifying : bzip2-devel-1.0.8-4.r!
Verifying :

Verifying

Verifying

Verifying

Verifying

Verifying

Verifying

Verifying

Installe
bz ip2- 2.8 1ibffi-devel-3.4.2-2.r3.hc 6_64 libgerypt
libgpg 6 Tibxml2-devel-2 64 Tibxslt
sqlite 6 x2hce-ca-hce-1. xz-devel-5

Complete!

4.1.4 THE RS

B

x2hce-caTEX A7 0, 1SIRMREERYAED VAFHErR G

&,
o IRRMERG PRSI RARE.
o AWRRMERE LR NS ER TORERAREE.
BRIESER
AR ESBEAHCE 2.05961
BB RIS oot AR FERTE.
2. (ERNT RS TER .

x2hce-ca scan <option> [-0s_name /EZE#7%5# [-target_os_name GiEZE5#

SASkRZA 01 (2026-08-

13) WRIERE © LEARITERARERAF 10
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4 BEFE

AR

R TS IIE avaBRi bR A :

java -version

o EBRIFHIE LER%aval 8.0, NEEHAITHELEME.

o EHBIFNZE LKL )aval.8.0, RIBRIERANFELESRBFRARE .

o IBERHFEHCE 2.0, SE&hZIEERLNavalkift: java-1.8.0-openjdk-devel.
java-1.8.0-openjdk#0java-1.8.0-openjdk-headless .

o IBMERHARHCE 208, SHIURBERIRRERREN avalkii. HEHRITLL
TaSHETRR,
yum -y install java-1.8.0-openjdk-devel

o EHBRZR LFESMavahkd, BEOARETZ1.8.089, BRFEHITIAT<SF
REavaBliAR4/91.8.0,
update-alternatives --config java

<option>BUITZE:

Dir_Name/App_Name, 38N EAIKEGE,
Ax86_64FNaarch64i/ER B Lt Jafl:
3/ mnt /IR TR A4 B NetworkManager-1.18.8-1.el7.x86_64.rpm

x2hce-ca scan /mnt/NetworkManager-1.18.8-1.el7.x86_64.rpm -os_name centos7.9 -
target_os_name hce2.0

134/ mnt /B2 FRIN R4S
NetworkManager-1.18.8-1.el7.aarch64.rpm,

x2hce-ca scan /mnt/NetworkManager-1.18.8-1.el7.aarch64.rpm -os_name EulerOSV2.0SP8arm -
target_os_name hce2.0arm -arch aarch64

AR
Hep-archf9EIAE/IX86_64
Dir_Name1/App_Name1 Dir_Name2/App_Name2, 13&HZ NS,
LAx86_6AIRIER G Sl

1348/ opt/x2hce-ca/scan/E1E FRIN B
grep-3.4-0.h3.r3.eulerosv2r9.x86_64.rpm#/opt/x2hce-ca/scan/rpm/i&1E2 T~
AR FBER{4Egroff-1.22.4-5.h1.eulerosv2r9.x86_64.rpm,

x2hce-ca scan /opt/x2hce-ca/scan/grep-3.4-0.h3.r3.eulerosv2r9.x86_64.rpm /opt/x2hce-ca/
scan/rpm/groff-1.22.4-5.h1.eulerosv2r9.x86_64.rpm -os_name centos7.9 -target_os_name hce2.0

-b Dir_Name, @R BR TGN AE.
N, Himdirectoryl BR NRIBFEMNAE .

x2hce-ca scan -b directoryl1 -os_name centos7.9 -target_os_name hce2.0

-b Dir_Name1 Dir_Name2, {H#EZ P ERTFHRBNALE.

BN, fdirectory1Fdirectory2 B R THIFFANAE

x2hce-ca scan -b directory1 directory2 -os_name centos7.9 -target_os_name hce2.0

(MR

FENBENERTRENBI 750134, BXHSRK/NAEBIZ00M, SShIEREEa]
RSN TEME,

-l rpm_Name, AR ZIAIERE .

'fguyus EHEOpenSSlo

x2hce-ca scan -l openssl

N5k 01 (2026-08-13)
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4 BEEE

- -lrpm_Name1,rpm_Name2..., IHESPAMLERIIRG
f51%n, $FGopensshilopenssl,

x2hce-ca scan -l openssl,openssh
(MR
x2hce-caR#ECentOSRAH S 15- 153,

2H S | HAEE
il_]

-0s_name String | IRIRER A,

AESH, BHASE Ncentos7.9, Hihs#aIsET

BBbR,

BIaMEE H9-0s_name centos8.2, IEEIREIRIER A

73CentOS 8.2,

- String | BAMRIERS

target_os_na ATikS%,

me HCE 2.0thBtAS % 9hce2.0, 3.05hBHASEH

hce3.0, Hftt2# 2= T EIfiA.

HINig & J9-target_os_name hcel.1, fgikRBIRE
EZ % IHuawei Cloud EulerOS 1.1,

ZERD
LA$3$E/tmp/x2hce-ca_testBR FHI=/RPMEAHI, S<SHITRERIE L IIEA4-2
Frimo

4-2 AR

[x2hce_ca@localhost ~]$ x2hce_ca scan -b /tmp/x2hce_ca_test/ -os_name centos/.9 -target_os_name hcel.l
-08-31 04:21:59,808 - USER_ID:1001 - INFO - Log save directory: /var/log/x2hce_ca
: 1D: - INFO - x2hce_ca scan /tmp/x2hce_ca_test/ -os_name centos7.9 -target_os_name hcel.l -arch x86_64 -b

- INFO - Start analyse /tmp/x2hce_ca_test/qt-4.8.7-8.el7.x86_64.rpm
- INFO - Start scanning Jar Package. ..
- INFO - No jars found
- INFO - Start analyse /tmp/x2hce_ca_test/texinfo-5.1-5.e17.x86_64.rpm
- INFO - Start scanning Jar Package...
- INFO - No jars found
- INFO - Start analyse /tmp/x2hce_ca_test/zip-3.0-11.el7.x86_64.rpm

2022-08-31 04: B - - INFO - Start scanning Jar Package...

2022-08-31 04: 4 - - INFO - No jars found

2022-08-31 04:22:0. - - INFO - The excel report is saved: /opt/x2hce_ca/output/software/batch-20220831042159/batch-2022083104
2159.x1s

2022-08-31 04:22:05,069 - USER_ID:1001 - - Generate Success! The Archive file results are saved: /opt/x2hce_ca/output/software/batch-2022
0831042159. tar.gz

2022-08-31 04:22:05,069 - USER ID:1001 - - Analyse finished, total 3 items, 3 success, 0 failed

- RUEBRRSHETMEIRERFE/opt/x2hce-ca/output/software/HR T, 1B
BT FTHEEEKTHER.

" FMNEEERZHTMUER NG, REEFFHINTHERINEA4S-3,
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4 RETRE

4-3 R EFRBRTHEER

RS  BaSaatial: 2022/08/31 04:34:53

‘ HMEER: SarLAIFES=EsT . SrlklsSHiSifopentulerfint.

ST zip-3.0-11
EEEER centos7.9
BirsliEEs heel.1
EiRSa x86_64

el7.x86_64.rpm

BB RBANTHAERNES-4

4-4 B ARFSANT (SR
LIRS BasmEtia): 2022/08/30 21:25:45

HEER: REiEs, BlEE, aTiss | ErlaEitSiFopentulersiioa.

R NetworkManager-1.0.6-27.217.x56_64.rpm
FEERER centos7.6

BfrEEEs heel.l

et w26_64

" AR RS EOFREMEFERUERHERBXIsHEI 44

g5,

4-5 KB FFAMIIEORESMHEER

AR | SRS | ERR| s AR IBEERH
- direct
zip-30- cantos o.

1111111

BEERNE | EErmen| swie
2 o

zzzzzzzzzzzzzz

[EmsaBECIR | SHinED
100 o

EOREES

FREREES

BRAE

BiFRtE

zzzzzzzzzzzzzzz

nnnnnnnnnnnnnnnn

- NFREEMBIN EMEGE, 1B7E/opt/x2hce-ca/output/software/ R T&E

BN N ExcellRE -

4.2 BIRERFTEZE HCE 3.0

4.2.1 95R[R#

RIERFTRIEFERRPMEEIR . LENEH, BRIERAFEREERIIN
b BEEIRAMIFRIERGNRRESD, JLBIREERIRS S0

BIMRMERANEFRIRAT128MB, RARTEFIFRATSGB (I8XBTHRIET
FENRGRETE, TEAMESHIZE ) , bootsy XA FAZEAXTF200MB,

5B B E X HIRPMEFIRIERFEMRPMES . BNIEERE, BHEXAIRPME

ST TERER.

TRRERRRETZITERARENRIERZEE,

RpEmidiEd, SFEBRRDFESDIPRE . TR TESEmRIRPRELL
STRARGTR . PREIIRIFENPEREIIE.

N5k 01 (2026-08-13)
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BPiEfm 4 RTE

o EGIBUBEPEAInFAY, MREFRBAINEMRAT RSN RIS
12, ALUTHEERSRIdNE G,

4.2.2 ITBIRE

TR RIZUEN

1. BT RER, BFRERAIBSRANIRIMEXNE, FHRIEEAISCRR
;ﬁ%‘%&ﬂﬁ%ﬁ%ﬁ%%éﬁ‘&%iﬁ_‘%ﬁéﬁtﬂﬁﬁﬁ; RENmpyF s s RS

2. TR WA ER SRR IGEER, MEEFAR, BES M
BRI SHCER SR, RBEBEISER;

3. IRRIBHMIF L BN R G SRS, PIERIFERERSHSZIR.

TR T EMRMRIER S

ERGIRERETD, IR TEWSFENEMRENRASHEERS, FAONBRE
BNERSHAVES TIF,

1. IEEEERTIRRIRIERS.

RIERMRIRSHRIZH IRMERES, TEERIGIREUNAES, TEERM
BRERE, BENERAR, FHEREITIEESSERNEIESEEE.

2. WMBEHFIRRAMNEELEESIERHIHCER repolR, HIRER TERILERENE!
AR (SRBEHCERrepoiR ) o

#1785 < curl https://repo.huaweicloud.com/hce/3.0/0s/x86_64/a5 <152
BREIEILIEIHCERrepoili . EBXEMU T MELER, NeEEREIBIEHCERrepo
iR o

% Total % Received % Xferd Average Speed Time Time Time Current

Dload Upload Total Spent Left Speed

100 3417 0 3417 0 0 373  0----:-- 0:00:09 --:--:-- 696

<!doctype html>

<html>

<head>

<meta charset="utf-8">

<title></title>

<link rel="stylesheet" href="/repository/static/css/style.css" type="text/css"/>

<style>

font-family: 'Verdana', sans-serif;
margin: 0;

padding: 0;

-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

3. EcErepoiR (1BRBIERZIrepolR ) , HFRITE TETLGRENEHKERYERE .
FZIRMER G RIrepoiRIEI ARG, iBHcE EfEAIrepoiRithlt
4. TZEARBAVIREE

a. LEpythonEftEx4E,
[root@localhost ~]# yum install -y python //{FEBEHhiTLERS

b. (FE) SIS,
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HPFPiEE 4 REEE
(1] %88
CentOS 8&5%I X EulerOS 2.10/2.9{RAFHITUUTEE, HMRERSIRAIEZR
=38

i.  ZZEpython3ERH4HE
[root@localhost ~]# yum install -y python3 //{FEBRNITLESDS
i. W MRGSKNEEAFEpythonikidk,
[root@localhost]# Wl /usr/bin/ | grep python

o AEER “python -> Jusr/bin/python3” , {BARE/R “python3 ->
python3.9” , MULERpythonSEZECFE, (EREHES
python3, FEHMTUTHSHEREEpythonikkZz, BHITEIE

pythonfRikiE
[root@localhost]# unlink /usr/bin/python

o HER “python -> Jusr/bin/python3” , HHE/R “python3 ->
python3.9” , BREMITREFTBTEHEETBEME.

o E%Li&iﬁ?, LR pythonIREEZATZIE, HITEIZEpythonikik

ii. GlEpythoniR§EiE,
[root@localhost]# python
-bash: /usr/bin/python: No such file or directory //pythonfR§EERFIERNIRRIEE
[root@localhost]# cd fusr/bin/  //¥IEZRZE/usr/bin~
[root@localhost bin]# In -s python3 python //GlIZ%k{4pythonikiEiE
[root@localhost bin]# python
Python 3.6.8 (default, Apr 16 2020, 01:36:27)
[GCC 8.3.1 20191121 (Red Hat 8.3.1-5)] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>

/B ctr+DIRE AR

ZRIBT B OETBERE
1. MNERFRERIE T HRITRARIEE TEZ&E B centos2hce3-*.rpm,

- [root@localhost test]# dnf download centos2hce3 --nogpgcheck --
repofrom=centos2hce3_repo,https://repo.huaweicloud.com/hce/3.0/updates/x86_64/ // T
centos2hce3-*.rpm
[root@localhost test]# Is /ASERE FHLLI, HARARINRASHEEARE
centos2hce3-1.0.0-0.0.18.hce3.x86_64.rpm

- [root@localhost test]# echo -e "[centos2hce3]\nname=centos2hce3_repo\nbaseurl=https://
repo.huaweicloud.com/hce/3.0/updates/x86_64/\nenabled=1\ngpgcheck=0" > /etc/
yum.repos.d/centos2hce3.repo && yum install centos2hce3 --downloadonly --
downloaddir=. && rm -f /etc/yum.repos.d/centos2hce3.repo && yum makecache //T&;
centos2hce3-*.rpm
[root@localhost test]# Is //fGBERE FEMAN, HCRHIMRASTIRESARE
centos2hce3-1.0.0-0.0.18.hce3.x86_64.rpm

2. TEIBIA,
[root@localhost test]# rpm -ivh centos2hce3-1.0.0-0.0.18.hce3.x86_64.rpm --nodeps // ixEI5HRA
SERPBEIIR FEEIRIRA
warning: centos2hce3-1.0.0-0.0.18.hce3.x86_64.rpm: Header V4 RSA/SHA256 Signature, key 1D
a8def926: NOKEY
Verifying... HHRHHHHHHH AR AR AR AR RS AR AR HH [100%]
Preparing... BHABHBHRHHH AR AR AR AR AR BB RS RS [100%]
Updating / installing...
1:centos2hce3-1.0.0-0.0.18.hce3  ###H###HH#H#HHHBHBHHHHHHHHH#H#H#H##H [100%]

3. EREFIBRFNRFUNHHENSNER.
TERFIRR, TR IESENSHRANEIPIEHIEESHER.

#4Tvim /etc/centos2hce3.confis$, fEcentos2hce3.conflieE {4 ELE
backup_dirEg, ECEREPIRR. backup_dirBkiAJ9/mnt/sdb/.osbak.,
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i e 4 RITH
# backup dir
backup_dir = "/mnt/sdb/.osbak" #EERAZFKGLIBENEMHIER
(1] 5288

o FNBBIBIREFRAMENEL, BENREFDER.
o HRFIBAE, IBRTHSBMINEEMNERNTE,. BiXEERIRIEIER
(#0/dev/sdb/, FH#GiZHDXEHEI/mnt/sdb/) , BEEATEDRESHHINEEEM .

o BIStmpfsERRH RS (U0/dev. /rund) EABIMER, RAERGtmpfsE
BYHRFERNHEEEK.

4. RERFIBESH,
a. BBwebiFEHH.
webiFE S BT FHRPMEHTRFITRE, ELERETHRPMERITE
FRAEERRR o
fEcentos2hce3.confleEXHH, SESHIRAHITIZE:

[repo_relation]

# default yum source, val: web or iso

default_yum_source = 'web'

# if web as source, web link config as follow

web_link_dir = "https://repo.huaweicloud.com/hce/3.0/0s/x86_64/;https://
repo.huaweicloud.com/hce/3.0/updates/x86_64/"

*4-6 TESHN
2% 1588
default_yum_sou | i85, &EN'web',
rce
web_link_dir HCERYbase repojEfupdates repojEttiilt, 2 repo

B2 BFBR D SR

& & ahttps://repo.huaweicloud.com/hce/3.0/0s/
x86_64/;https://repo.huaweicloud.com/hce/3.0/
updates/x86_64/

FEIFECERIHCE repoiEtttit & EIFES IR B AT &R
EHEIIHRE SR repoiR . IFETHE, REHEIRLY
repoi®, IETRFGEHISTFEEHCER repoiBNIESIAER
FHrepoilESZ, #EiNIG/etc/yum.repos.d/BR TR
gﬁﬁ%ﬁgrepoﬁﬁﬁﬁﬁ‘}%ﬁ, D{RBEHCERIrepoili

b. fig&isclose modules&%f, {¥CentOS 8XRI|EEHH .,
CentOS 8ZEFIZIFHERPMBER Imodule I AR ELEERPME . HCER
TR ESS . FWRFTEE], HEFmodulelse,

= fyes” BREAIRAISBNXARS LAImodules, EHAN

“yeS” o

= “no’ RRESTIBHASBEIXARS LAIModules, BERNEIE
modulesH /SR, ERBIRIEFER,
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[system]
# whether close modules, if value is no, system may be not migrate
isclose_modules = "yes"

(%88
o TS dnf module lista] BEEFHIB RFEFEABEIETHIModule,
o #14745<dnf module list | grep "\[e\]'TEE TR RATFFEHmodule,
5. #ifTcentos2hce3.py --check allis <, KMEHRIRARERHHETBRM .

- 127 “Environment check passed!” Y, FR#EIIEEME, TEERTE
BRE,

- 1&R “call migration failed” BY, RRAHBIREM, BIRESF6ERL
BEXSEEE . Error NumberR EXNEIRERIEESNEL-7,

2 4-7 Error Number I3 X E&

Error E=ER

Number

10001 JEroot IR THITIERR TEG SN, FEEEroot,
10002 URLTZETEITRR, /etc/centos2hce3.confELE {4+

web_link_dir. web_link_tar&#iBES GRS T E TS
NrepoS i, rpmIFaE TiRERE

10003 HitanShRsk, Flfrpm. yum. yumdownloaderds<,

10004 TEREELM, BETEREXEAFRNNAE,

10005 RESZLAMyumREEYyumiBERE, EESEHECE.

10006 BirREFZyumRECEEIR, 1E/etc/centos2hce3.confEiE
X{&rpweb_link_dir8#EEEBEIR

10007 LESutsk, & /etc/centos2hce3.conflic & {4
web_link_dirg#lEE & 8=,

10008 SUttE &L,

10009 KEICE LW, TBESHITcentos2hce3.py --install allZZE
RER o

10010 chrootAR AT, BIERGchrootS{4ILM, STEFER
D /etc/centos2hce3.confE & S2{HHdchroot_path,

10011 chrootIRRBELE IR, /etc/centos2hce3.confliEI {4
chroot_pathBtBHIR.

10012 chrootFH# /=, HEEE 7T EtarE TEttblE, #

[Etar@ M, 18 /etc/centos2hce3.confle B {EAY

web_link_tar82# 2881z,

10013 /etc/ld.so.confiGELW, FEBFIE/etc/ld.so.confS iR
“include ld.so.conf.d/*.conf” Z4MIYFER,
10014 N HRZFERASERE, TEEE.
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FPigr 4 RIFTRE
Error EREE
Number
10015 [etc/fstabMIHEH B RAFEINE, TEIE/etc/fstab3 {4
FIELVMBIE RIS R S 5 X LAUUIDIH TR .
10016 FRXEEEHNER, EFAFEImmutable/

Append_OnlyE 1489314, MWFREBLIIXHE, FEMA
Zl/etc/centos2hce3.confBe & &+ HJexclude_dir=zER

10017 Jetc/sysconfig/ntpd SAHFFIE-u ntp:ntplc s, T
F&/etc/sysconfig/ntpd3{4=-u ntp:ntp=ER .

10018 Jetc/ssh/sshd_configBe &4 1FFEHCE 3.0 & E,
SEIRERETHRXEEE,

10019 REHPEHEErPME, BEHEABFERIYERArpm

BEBXEE., (NRAEHHEESaNSHZn=S
kernel. kernel-develZs, BEiE#HITHS, JLUBIZHS
B/etc/centos2hce3.conf3X{FHaYextra_check_switch =
falseiEI, BEIEIMEE. )

6. TR ITEMKHRIERG .

H1Tcentos2hce3.py --install allifp S, FBTESLRITED, BERXREM
LRI TERBAVHEE, FdTERaitEXTRabIBRIE.

i«i{;geﬂ_?%ﬁﬁ, EREERBIRGE BT IRRIE, FHEXPITEERSHITIA
HIWE o

2025-08-19 03:12:58,373-INFO-centos2hce3.py-[line:832]: Dependency packages already exist!
2025-08-19 03:12:58,373-INFO-centos2hce3.py-[line:891]: migrate install depend options finished

fEcentos2hce3.confEeEX A4, HITUITRE:
[check_config]

# backup switch before upgrade
backup_available = ""

Hrhbackup_availableZFEiEHI 2B EinstallfERHITHRDENE, RABRENT.
- Ybackup_available sz g A FofalseYES(ERT, TEinstallfiERIFITHRMD o

- Hbackup_availablegfalse(false A X A/NE)BT, installfhERAHITHEID,
fEupgradef B & 1D o

- X¥Fcentos8.0LALHIZE S, HiTcentos2hce3.py --install all&p%, FET
B T8, EE X centoshHIRRGEI SRS, WIRFRE T ILE
BIR, WTOIREHNRSIERGEIENEBARFAN

7. (FIik) EEEM0.

#fTcentos2hce3.py --backup force i<, TR T ESRESEIPEENISME
2, WHIIRFPHIEHITHD -

AR
FRPLIRAITEKIIEE, TSR SZEHESEED .
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4 BETE

TR RFEZE HCE
1.
2.
3,

i< centos2hce3.py --upgrade all #H1TRFITFE .

dt¥migrate successie™MER, RIERARTHEMIN. IREXHFEIRERRER,
FNRFERILSE

4-6 RETF%

rt migration
root way, skip add keep rpmlist
link file finished

-common.py-[ 11 : 100-fix 1g.sh executing
-commen.py-[1in 3]: 180-fixconfig.sh Completed. Please check output below:

-migrate_upgrad line:839]: Origin os kernel index has been set
-migrate_upgrad L Clean current version flag finished
-migrate_upgrad L1 migrate execute finished

(1 %8B
o IBHSARRENLInUXEEH LT,
o TIFFHN--simple_nameZ&%f, {FEiFBFEAIgrubFEHERHuawei Cloud EulerOSHY
&R

o FEFHRIEFUEBEIR ML, KA HREBRESHOFREY, U@
FHITERSSERRITRATRE

o HERRIEPINREZIRIGUNEA-8FR, RIARIEZER PR HET, FELIEDR
BEBRPITHE . HRELEFSNhRESIER.

=] 4-8 EPEE@?E?*

%o specify releas

3.0.42-1.hce3.x86_64 and mariadb-config-4:10.5.29-1.hce3.x86_64

to upgrade
ROR-migrat: =, py- [line:227]1: 5 y f b[ INFO ] - [initramfs]: = — Upgrade Stage ===

RIS, 1 I’EbOOtan ( HrebootLlai, H{Treboot -f) EFRHT
Bt

RAERRE, iTcat /etc/hce-releaseinSEEIBEIMNRERARER, T
uname -afpSBEERFTNIZIEER

EE~Huawei Cloud EulerOSIZER S, NIFRHIN; BUEBEW, BECER
*I*Eufﬁmlﬁ_lo

4-9 BEEIREIRMERREEREEAXER

[root@centos8 ~]# cat /etc/hce-release
Huawei Cloud Euler0S release 3.8 (Leifeng Pagoda)
[ruut@centcs? - uname -

Linux centos8 6.6.0-136.12.0.86.r365_33.hce3.x86_64 #1 SMP Wed Jul 16 12:00:11 UTC 2025 x86_64 x86_64 x86_64 GNU/Linux

MERLY:
FRATBIHCER, EHSNARTIRRANMERRSEN. EFHEHREHQERE
RGE, BRMEENEBREARE, MTESSHERIERAZIR?
SIRIEIRAEHERI S .

FRAITBIENHCES, FhRABHEIRIBRAEM, (BUATIBARAE ARSI
RIRFERZ . H1TarS centos2hce3.py --precommit upgraden;SIE|HAR
AR
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IRBUSEHIZR “upgrade precommit success” FRRIMEEFIERKIN

4-10 5 EEIEIH&ZISE#EI’JSZ#

20! 17:12 : remove useless link /
17 17 3 - - —[1__ H : remove usele:

print-lprmman
/print-cancelman

/
odefo. etc/dconf/dbsdistro.ds2e-

ink /home/oldinfo/etc/localtime

ink finished

(AR
SEEMETHITEZIR
4. (A ) & Cloud-inittBXECE -
- EFBZENRERSPTFEECloud-init, IRZIRESIEE, HCloud-inith
rpmBFE, 1BHNI I EE,

-  EFRZEIRNRIERFFECloud-inithRSS HE%J?:UIE’%‘, HBCloud-init#
HASH (dNCentOS 7R%1 ) , ﬂErpm@ﬁ/‘t 1FFEE1EXT etc/cloud/
cloud.cfg3fFH TN FECE -

a. iﬁ%ﬁﬁﬁzroot&“ﬁﬂ‘@ﬁgi#ﬁ:rootﬁHF'El’\JsshffEBEo
2E “disable_root” 3 “0” AZHrootFHF; “ssh_pwauth” 3 “17 |3
%ﬂﬁﬁ%"&ﬁ%, “lock_passwd” 4 “False” AH{FHAFZE.

users:
- name: root
lock_passwd: False

disable_root: 0
ssh_pwauth: 1

b. #147/usr/bin/cloud-init init --localds<, TiEIRAL, iRBACloud-initEcE
BIN.
% %hICloud-init= E/~Cloud-initAIR ANIFMEE , HETHERE

SN0

=] 4-11 Cloud-init EEEEZI}J

oud-init init local
local' at Fri, 22 Jul 22 07:43:21 +0000. Up 602150.81 seconds.

C. ZZEI%T iRk E L cloud-initAR] BRYIER, FTEEfHEi=cloud-initik
%, BNR(ESIEZECloud-InitTHE,

5 (8% EFEEAaBEmXASELinuxiRSE, INTFEEREMASELinux, HiT

centothce3 py --precommlt upg- SelInLIan/v\o LR S D ATIMER, B

EHEEEERES ( BT EEIRFESELINuXISZREILEE ) |

a. HfTcentos2hce3.py --precommit upg-selinux#ps,
[root@localhost ~]# centos2hce3.py --precommit upg-selinux
2025-08-21 23:46:23,891-INFO-centos2hce3.py-[line:1239]: precommit migration
2025-08-21 23:46:23,891-INFO-centos2hce3.py-[line:1149]: begin to set selinux
2025-08-21 23:46:23,892-INFO-centos2hce3.py-[line:1157]: grub path is /boot/grub2/grub.cfg
2025-08-21 23:46:23,895-INFO-centos2hce3.py-[line:1162]: sed selinux succeed
2025-08-21 23:46:23,897-INFO-centos2hce3.py-[line:1167]: create autorelabel file succeed
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2025-08-21 23:46:23,901-INFO-centos2hce3.py-[line:1172]: modify selinux config succeed
2025-08-21 23:46:23,901-INFO-centos2hce3.py-[line:1174]: create phase 1 flag file succeed
2025-08-21 23:46:23,901-INFO-centos2hce3.py-[line:1184]: selinux has been set, please reboot
now

2025-08-21 23:46:23,901-INFO-centos2hce3.py-[line:1206]: upgrade precommit selinux success
[root@localhost ~]# reboot

b. RZHERRE, BXH{Tcentos2hce3.py --precommit upg-selinuxs$ .
[root@localhost ~]# centos2hce3.py --precommit upg-selinux
2025-08-21 23:57:07,576-INFO-centos2hce3.py-[line:1239]: precommit migration
2025-08-21 23:57:07,576-INFO-centos2hce3.py-[line:1176]: now begin to set selinux phase 2
2025-08-21 23:57:07,580-INFO-centos2hce3.py-[line:1181]: modify selinux config succeed
2025-08-21 23:57:07,580-INFO-centos2hce3.py-[line:1183]: create phase 2 flag file succeed
2025-08-21 23:57:07,580-INFO-centos2hce3.py-[line:1184]: selinux has been set, please reboot
now
2025-08-21 23:57:07,580-INFO-centos2hce3.py-[line:1206]: upgrade precommit selinux success
[root@localhost ~]# reboot

c. FEIRERE, HiTgetenforceBEESELinuxiAZ, EnforcingZBASELinuxJg
FERZE,

[root@localhost ~]# getenforce
Enforcing

6. (Hi%) WA TR =EE, BERRRLHE.

ERERMERRE, EEFNRFZIRBNDAREERRAF, HHARANZFHEST
ia, EiNHiTcentos2hce3.py --commit allip$EEHIE,

gzbi-}ﬁ/v\}:, ReBEMREREFNRAHE, SESE3IPEHBETHRS
S

V.

AH
wiTeeefE, BERFELEOER

[root@localhost ~]# centos2hce3.py --commit all
2025-08-22 04:45:32,601-INFO-centos2hce3.py-[line:1242]: commit migration

Z5[OR
1. ZRHMOR,
IR EIFRARIR, SRR ERAERREIRERBERR.

a. HfTcentos2hce3.py --rollback allsp$HHTRARLIR . EIRE, HIT
rebootG S RRER

4-12 ZAFOHERER

[root@centoae ]# centoazhce3 py ——ro]]bacF all

v .
) — Pre Ro]]chF Stage

INFO 1 s H: on checF during rollback

INFO ] 5 : t to do rollback before reboot

INFO ] 5 : t dracut module for rollback.

INFO ] s : pre-rollback process takes @ minutes

INFO ] 5 : reboot aborted.You need reboot as soon as p :
5:06,693-INFO-centoszhce3.py-[line:298]: rollback execute finished

b. #1fTcentos2hce3.py --precommit rollbackds <, RERE,

B 4-13 IR EHRI

[rootlacentoai’ ~1# centos2hce3.py --precommit rollback
),693-INFO-centoszhce3.py-[line:740]: precommit migration
93-INFO-centoszhce: [line:351]: /opt/migrate//rsync_backup 1s not exists, skip 1t

t.conf saved as /et /sut.conf.rpmsave
,722-INFO-migrate_check.py-[line:448]: remove sut succeed
,,zz INFO-centos2hce3.py-[line:609]: rollback precommit success
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(AIik ) EEREIEFESELinux, ERIISBXASELInuxiRS . NBEHE,
[EHEEIBFNRESELinuxIAZ
a.

#1Tcentos2hce3.py --precommit rbk-selinuxas<
[root@localhost ~]# centos2hce3.py --precommit rbk-selinux
2025-08-21 03:58:37,015-INFO-centos2hce3.py-[line:1401]: precommit migration
2025-08-21 03:58:37,047-INFO-centos2hce3.py-[line:1319]: now begin to set selinux
2025-08-21 03:58:37,051-INFO-centos2hce3.py-[line:1324]: modify selinux config succeed
2025-08-21 03:58:37,051-INFO-centos2hce3.py-[line:1325]: selinux has been set, please reboot
now
2025-08-21 03:58:37,051-INFO-centos2hce3.py-[line:1340]: set rollback selinux succeed
2025-08-21 03:58:37,051-INFO-centos2hce3.py-[line:1365]: upgrade precommit selinux success
b. #HifTrebootdi<, HITRRER.
[root@localhost ~]# reboot
¢ RHRERRE, JBEFRESELnuKSAIFRIRE.
[root@localhost ~]# getenforce
Enforcing

3. BERZHIE.
#14Tcentos2hce3.py --commit allfp$TEEHURE.
WiITHdE, RASEMBEBRRESHREFZNRFEHIE, SELB3T&EDIR
BRTHRZEIE.

[root@localhost ~]# centos2hce3.py --commit all
2025-08-22 04:45:32,601-INFO-centos2hce3.py-[line:1242]: commit migration

4.2.3 HRB5FE
(11 #%Ee

o MREIIRFREFRRFZPFESHCERANRIREGE, SEMARIRE.

o MRESAFARIETENHHFBFSBLEL, ARMBHMEREFKBIREEES
FLLIPSRTIRA, LARISATFH RS EERR .

o MREIWARERHEER, TLUBSyumisSRRMRARHEE

o MMEFARSIZFBEIEMDEREM, aJLUER /etc/centos2hce3.confEiEXH, BERET
THERETFRIEINEE XA PREZR,
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4 BETE

& 4-8 CentOS 8 R¥IhzeaFIE

CentOS
kA

HRETIZR

CentOS8.
0

rust-dog;intel-gpu-tools;netcf-libs;redhat-rpm-
config;asciidoc;gnuplot-common;perf;tigervnc-icons;libpg-
devel;paratype-pt-sans-caption-fonts;scala-apidoc;java-11-openjdk-
devel;java-11-openjdk-headless;java-1.8.0-openjdk-
headless;dovecot;systemd-journal-remote;pcp-manager;pcp-
webapi;libguestfs-java-devel;libguestfs-javadoc;icedtea-web-
javadoc;systemtap-runtime-java;java-1.8.0-openjdk-
accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-applet;java-
atk-wrapper;java-11-openjdk;guava20;javapackages-tools;jboss-
jaxrs-2.0-api;maven-shared-utils;tagsoup;cdi-api;libbase;geronimo-
annotation;pentaho-reporting-flow-engine;maven-resolver-
api;apache-commons-codec;maven-lib;jansi-native;maven-wagon-
provider-api;libguestfs-java;apache-commons-cli;istack-commons-
tools;jline;plexus-cipher;istack-commons-runtime;jcl-over-
slf4j;apache-commons-io;maven-resolver-spi;maven-wagon-
file;httpcomponents-core;icedtea-web;glassfish-el-
api;aopalliance;hawtjni-runtime;plexus-containers-component-
annotations;flute;jboss-annotations-1.2-api;liblayout;java-1.8.0-
openjdk;postgresql-jdbc;mariadb-java-client;plexus-sec-
dispatcher;google-guice;libformula;jdeparser;ant-lib;maven-wagon-
http-shared;jboss-logging;plexus-
classworlds;slf4j;librepository;ongres-scram-client;sisu-
plexus;libfonts;plexus-interpolation;java-1.8.0-openjdk-src;plexus-
utils;scala-swing;maven-wagon-http;ongres-scram;maven-resolver-
impl;libloader;httpcomponents-client;atinject;apache-commons-
logging;maven-resolver-connector-basic;jansi;jsoup;maven-resolver-
util;jboss-interceptors-1.2-api;libreoffice-ure;byteman;sac;apache-
commons-lang3;libserializer;scala;maven-resolver-transport-
wagon;jboss-logging-tools;sisu-inject;libreoffice-core;java-1.8.0-
openjdk-devel;gdbm-Llibs
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4 BETE

CentOS
hRAs

ImRETIZR

CentOS8.
1

kernel-rpm-macros;intel-gpu-tools;netcf-libs;redhat-rpm-
config;asciidoc;gnuplot-common;perf;tigervnc-icons;libpg-
devel;paratype-pt-sans-caption-fonts;java-1.8.0-openjdk-
headless;java-11-openjdk-headless;java-11-openjdk-devel;pcp-pmda-
rpm;pcp-pmda-podman;scala-apidoc;libguestfs-java-devel;libguestfs-
javadoc;icedtea-web-javadoc;systemtap-runtime-java;java-1.8.0-
openjdk-accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-
applet;java-atk-wrapper;java-11-openjdk;jansi-native;hawtjni-
runtime;ongres-scram;jboss-annotations-1.2-
api;liblayout;atinject;plexus-utils;istack-commons-tools;jline;apache-
commons-io;ongres-scram-client;maven-shared-utils;maven-
resolver-impl;libfonts;jsoup;apache-commons-codec;glassfish-el-
api;jdeparser;maven-resolver-util;scala-swing;tagsoup;google-
guice;istack-commons-runtime;jcl-over-slf4j;pentaho-reporting-flow-
engine;maven-resolver-api;maven-resolver-connector-
basic;libloader;slf4j;apache-commons-cli;maven-wagon-provider-
api;maven-resolver-transport-wagon;byteman;httpcomponents-
client;jna;java-1.8.0-openjdk-devel;maven-lib;libreoffice-
core;java-1.8.0-openjdk-src;javapackages-tools;plexus-cipher;cdi-
api;jboss-logging;sisu-inject;httpcomponents-
core;guava20;sac;libbase;jboss-jaxrs-2.0-api;java-1.8.0-
openjdk;libserializer;plexus-containers-component-
annotations;jboss-interceptors-1.2-api;jboss-logging-tools;libguestfs-
java;ant-lib;libreoffice-ure;maven-resolver-spi;maven-wagon-
file;jansi;maven-wagon-http-shared;apache-commons-
lang3;postgresql-jdbc;mariadb-java-client;plexus-sec-dispatcher;sisu-
plexus;scala;plexus-classworlds;flute;maven-wagon-http;icedtea-
web;libformula;plexus-interpolation;aopalliance;geronimo-
annotation;librepository;apache-commons-logging;gdbm-libs
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4 BETE

CentOS
hRAs

ImRETIZR

CentOS8.
2

python-psycopg2-doc;exiv2;llvm-googletest;adwaita-qgt;llvm-
static;rust-doc;intel-gpu-tools;netcf-libs;flatpak-session-
helper;asciidoc;perf;tigervnc-icons;paratype-pt-sans-caption-
fonts;java-1.8.0-openjdk-headless;java-11-openjdk-devel;java-11-
openjdk-headless;scala-apidoc;libguestfs-java-devel;libguestfs-
javadoc;icedtea-web-javadoc;systemtap-runtime-java;java-1.8.0-
openjdk-accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-
applet;java-atk-wrapper;java-11-openjdk;jboss-annotations-1.2-
api;cdi-api;ongres-scram;maven-resolver-util;apache-commons-
codec;istack-commons-tools;icedtea-web;plexus-classworlds;plexus-
utils;maven-wagon-http-shared;atinject;javapackages-tools;istack-
commons-runtime;jline;geronimo-
annotation;jansi;jdeparser;byteman;liblayout;maven-resolver-
transport-wagon;jmc-core;ant-lib;libreoffice-core;jansi-native;jcl-over-
slf4j;slf4j;eedj-parent;libfonts;maven-wagon-http;jboss-logging;jboss-
interceptors-1.2-api;tagsoup;httpcomponents-client;plexus-
containers-component-annotations;apache-commons-
lang3;jaf;java-1.8.0-openjdk-src;jsoup;guava20;flute;apache-
commons-cli;libbase;ongres-scram-client;jboss-logging-tools;plexus-
interpolation;libloader;librepository;libreoffice-ure;scala-swing;jboss-
jaxrs-2.0-api;maven-resolver-spi;maven-lib;apache-commons-
io;hawtjni-runtime;google-guice;aopalliance;libguestfs-
java;postgresql-jdbc;jna;glassfish-el-api;maven-resolver-
impl;java-1.8.0-openjdk;directory-maven-plugin;mariadb-java-
client;httpcomponents-core;maven-wagon-file;maven-wagon-
provider-api;owasp-java-encoder;libserializer;maven-shared-
utils;plexus-cipher;java-1.8.0-openjdk-devel;plexus-sec-
dispatcher;pentaho-reporting-flow-engine;maven-resolver-
api;sac;scala;libformula;sisu-inject;apache-commons-logging;maven-
resolver-connector-basic;sisu-plexus;centos-logos-httpd;pcp-pmda-
rpm;gdbm-libs
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CentOS | zsa3l%k

hiz7s
CentOS8. | netcf-libs;rust-doc;git-credential-libsecret;texlive-context;intel-gpu-
3 tools;flatpak-session-helper;asciidoc;perf;tigervnc-icons;paratype-pt-

sans-caption-fonts;java-1.8.0-openjdk-headless;java-11-openjdk-
devel;java-11-openjdk-headless;libguestfs-java-devel;libguestfs-
javadoc;icedtea-web-javadoc;systemtap-runtime-java;java-1.8.0-
openjdk-accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-
applet;java-atk-wrapper;java-11-openjdk;exiv2;llvm-
googletest;adwaita-qt;llvm-static;python-psycopg2-doc;scala-
apidoc;libXau;libappstream-glib;jmc-core;byteman;libfonts;jaf;jcl-
over-slfdj;mariadb-java-client;tagsoup;libguestfs-java;jsoup;apache-
commons-cli;sisu-inject;jansi-native;jna;apache-commons-
lang3;flute;librepository;javapackages-tools;cdi-api;ongres-
scram;java-1.8.0-openjdk-devel;sisu-plexus;istack-commons-
runtime;jboss-logging;guava20;java-1.8.0-openjdk-src;maven-
resolver-util;geronimo-annotation;hawtjni-runtime;jboss-
annotations-1.2-api;ongres-scram-client;maven-resolver-connector-
basic;slf4j;sac;apache-commons-codec;atinject;maven-wagon-
http;libreoffice-ure;plexus-cipher;jboss-interceptors-1.2-
api;jline;pentaho-reporting-flow-engine;httpcomponents-
core;liblayout;istack-commons-tools;jdeparser;maven-wagon-
provider-api;eedj-parent;apache-commons-io;maven-resolver-
spi;jboss-logging-tools;plexus-sec-dispatcher;plexus-containers-
component-annotations;jboss-jaxrs-2.0-api;scala;libbase;libreoffice-
core;httpcomponents-client;directory-maven-plugin;java-1.8.0-
openjdk;libformula;maven-wagon-file;maven-shared-
utils;aopalliance;glassfish-el-api;owasp-java-encoder;postgresql-
jdbg;libloader;google-guice;plexus-classworlds;ant-lib;maven-
resolver-api;plexus-interpolation;java-1.8.0-openjdk-
slowdebug;maven-resolver-impl;java-1.8.0-openjdk-headless-
slowdebug;prometheus-jmx-exporter;maven-resolver-transport-
wagon;jolokia-jvm-agent;maven-wagon-http-shared;maven-
lib;jansi;HdrHistogram;apache-commons-logging;plexus-
utils;icedtea-web;libserializer;scala-swing;gdbm-libs
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CentOS | zsa3l%k

hizs
CentOS8. | python-psycopg2-doc;anaconda-install-env-deps;hwloc-gui;python3-
4 lit;exiv2;cups-filters;cups-filters-libs;gutenprint;adwaita-qt;cups;cups-

lpd;hplip-common;hwloc-libs;gutenprint-doc;gutenprint-
libs;gutenprint-libs-ui;hwloc;foomatic-db-ppds;foomatic-
db;python39-pip;python39-setuptools;python39-numpy;python39-
chardet;python39-psutil;python39-urllib3;python39-
requests;python39-wheel;libasan6;paratype-pt-sans-caption-
fonts;python39-six;python39-idna;python39-ply;python39-
pyyaml;python39-pycparser;python39-Ixml;python39-pysocks;rust-
doc;netcf-libs;git-credential-libsecret;texlive-context;flatpak-session-
helper;asciidoc;intel-gpu-tools;tigervnc-icons;jmc-
core;byteman;libfonts;jaf;jcl-over-sif4j;mariadb-java-
client;tagsoup;libguestfs-java;jsoup;apache-commons-cli;sisu-
inject;jansi-native;jna;apache-commons-
lang3;flute;librepository;javapackages-tools;cdi-api;ongres-
scram;java-1.8.0-openjdk-devel;sisu-plexus;istack-commons-
runtime;jboss-logging;guava20;java-1.8.0-openjdk-src;maven-
resolver-util;geronimo-annotation;hawtjni-runtime;jboss-
annotations-1.2-api;ongres-scram-client;maven-resolver-connector-
basic;slf4j;sac;apache-commons-codec;atinject;maven-wagon-
http;libreoffice-ure;plexus-cipher;jboss-interceptors-1.2-
api;jline;pentaho-reporting-flow-engine;httpcomponents-
core;liblayout;istack-commons-tools;jdeparser;maven-wagon-
provider-api;eedj-parent;apache-commons-io;maven-resolver-
spi;jboss-logging-tools;plexus-sec-dispatcher;plexus-containers-
component-annotations;jboss-jaxrs-2.0-api;scala;libbase;libreoffice-
core;httpcomponents-client;directory-maven-plugin;java-1.8.0-
openjdk;libformula;maven-wagon-file;maven-shared-
utils;aopalliance;glassfish-el-api;owasp-java-encoder;postgresql-
jdbg;libloader;google-guice;plexus-classworlds;ant-lib;maven-
resolver-api;plexus-interpolation;java-1.8.0-openjdk-
slowdebug;maven-resolver-impl;java-1.8.0-openjdk-headless-
slowdebug;prometheus-jmx-exporter;maven-resolver-transport-
wagon;jolokia-jvm-agent;maven-wagon-http-shared;maven-
lib;jansi;HdrHistogram;apache-commons-logging;plexus-
utils;icedtea-web;libserializer;scala-swing;java-1.8.0-openjdk-
headless;java-11-openjdk-devel;java-11-openjdk-headless;libguestfs-
java-devel;libguestfs-javadoc;icedtea-web-javadoc;systemtap-
runtime-java;java-1.8.0-openjdk-accessibility;java-1.8.0-openjdk-
demo;ant;java-atk-wrapper;java-11-openjdk;scala-
apidoc;libappstream-glib;PackageKit-gtk3-module;gnome-
software;flatpak-libs;PackageKit-glib;PackageKit-gstreamer-
plugin;libpg-devel;poppler;perf
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ImRETIZR

CentOS8.
5

bluez;python-psycopg2-doc;perl-Devel-Peek;OpenlIPMI-
libs;anaconda-install-env-deps;postfix-mysql;perl-Devel-
SelfStubber;metacity;bluez-libs;libicu;vte-profile;qt5-qgttools-
examples;exiv2;cups-filters;cups-filters-libs;gutenprint;gnome-
session;cups;cups-lpd;hplip-common;hwloc;gnome-session-wayland-
session;gutenprint-doc;gutenprint-libs;gutenprint-libs-ui;gnome-
session-xsession;foomatic-db-ppds;foomatic-db;gnome-classic-
session;gnome-shell-extension-apps-menu;gnome-shell-extension-
auto-move-windows;gnome-shell-extension-drive-menu;gnome-
shell-extension-launch-new-instance;gnome-shell-extension-native-
window-placement;gnome-shell-extension-places-menu;gnome-
shell-extension-screenshot-window-sizer;gnome-shell-extension-
user-theme;gnome-shell-extension-window-list;gnome-shell-
extension-windowsNavigator;gnome-shell-extension-workspace-
indicator;python39-six;python39-idna;python39-ply;python39-
pyyaml;python39-pycparser;python39-psutil;python39-
urllib3;python39-Ixml;python39-pysocks;xorg-x11-server-
Xwayland;compat-hwloc1;bluez-obexd;bluez-hid2hci;netcf-libs;git-
credential-libsecret;texlive-context;flatpak-session-
helper;asciidoc;intel-gpu-tools;tigervnc-icons;libasan6;paratype-pt-
sans-caption-fonts;pcp-pmda-podman;jmc-
core;byteman;libfonts;jaf;jcl-over-sif4j;mariadb-java-
client;tagsoup;libguestfs-java;jsoup;apache-commons-cli;sisu-
inject;jansi-native;jna;apache-commons-
lang3;flute;librepository;javapackages-tools;cdi-api;ongres-
scram;java-1.8.0-openjdk-devel;sisu-plexus;istack-commons-
runtime;jboss-logging;guava20;java-1.8.0-openjdk-src;maven-
resolver-util;geronimo-annotation;hawtjni-runtime;jboss-
annotations-1.2-api;ongres-scram-client;maven-resolver-connector-
basic;slf4j;sac;apache-commons-codec;atinject;maven-wagon-
http;libreoffice-ure;plexus-cipher;jboss-interceptors-1.2-
api;jline;pentaho-reporting-flow-engine;httpcomponents-
core;liblayout;istack-commons-tools;jdeparser;maven-wagon-
provider-api;eedj-parent;apache-commons-io;maven-resolver-
spi;jboss-logging-tools;plexus-sec-dispatcher;plexus-containers-
component-annotations;jboss-jaxrs-2.0-api;scala;libbase;libreoffice-
core;httpcomponents-client;directory-maven-plugin;java-1.8.0-
openjdk;libformula;maven-wagon-file;maven-shared-
utils;aopalliance;glassfish-el-api;owasp-java-encoder;postgresql-
jdbg;libloader;google-guice;plexus-classworlds;ant-lib;maven-
resolver-api;plexus-interpolation;java-1.8.0-openjdk-
slowdebug;maven-resolver-impl;java-1.8.0-openjdk-headless-
slowdebug;prometheus-jmx-exporter;maven-resolver-transport-
wagon;jolokia-jvm-agent;maven-wagon-http-shared;maven-
lib;jansi;HdrHistogram;apache-commons-logging;plexus-
utils;icedtea-web;libserializer;scala-swing;java-1.8.0-openjdk-
headless;java-11-openjdk-devel;java-11-openjdk-headless;libguestfs-
java-devel;libguestfs-javadoc;icedtea-web-javadoc;systemtap-
runtime-java;java-1.8.0-openjdk-accessibility;java-1.8.0-openjdk-
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IR

demo;ant;java-atk-wrapper;java-11-openjdk;scala-
apidoc;libappstream-glib;PackageKit-gtk3-module;gnome-
software;flatpak-libs;PackageKit-glib;PackageKit-gstreamer-
plugin;coreos-installer-
bootinfra;OpenlPMI;rust;cargo;perf;flatpak;hplip-
libs;nautilus;gutenprint-cups;libgtop2;PackageKit;libsane-
hpaio;PackageKit-command-not-found;xorg-x11-drv-wacom-serial-
support;clutter;clutter-gtk;clutter-gst3;cheese-libs;cheese;gnome-
initial-setup;gnome-control-center;clutter-gst2

% 4-9 CentOS 7 K% hseE 5%k
CentOS | hzE@3lE

RS
CentOS7. | texlive-kpathsea-lib;libdhash;libref_array;libbasicobjects;gemu-kvm-
0 tools;texlive-dvipdfm-bin;texlive-dvipdfm;tomcat-servlet-3.0-

api;gnuplot-common;postgresql-devel;tigervnc-
icons;squid;perf;dovecot;dovecot-mysql;dovecot-pgsql;dovecot-
pigeonhole;lvm2-cluster

CentOS7. | texlive-kpathsea-lib;libdhash;libref_array;qemu-kvm-tools;texlive-
1 dvipdfm-bin;tomcat-servlet-3.0-api;gnuplot-common;squid;tigervnc-
icons;postgresql-devel;perf;dovecot;dovecot-mysql;dovecot-
pgsql;dovecot-pigeonhole;lvm2-cluster;texlive-dvipdfm;libcacard

CentOS7. | texlive-kpathsea-lib;libdhash;gemu-kvm-tools;rdma-ndd;texlive-
2 dvipdfm;texlive-dvipdfm-bin;dstat;tomcat-servlet-3.0-api;gnuplot-
common;perf;squid;tigervnc-icons;tigervnc-icons;postgresql-
devel;dovecot;dovecot-pgsql;dovecot-pigeonhole;lvm2-cluster;ipa-
server-trust-ad

CentOS7. | spice-glib;texlive-kpathsea-lib;libdhash;gemu-kvm-tools;rdma-
3 ndd;texlive-dvipdfm;texlive-dvipdfm-bin;dstat;tomcat-servlet-3.0-
api;gnuplot-common;perf;squid;tigervnc-icons;postgresql-
devel;dovecot;dovecot-mysql;dovecot-pgsql;dovecot-
pigeonhole;lvm2-cluster;pcp-pmda-kvm;pcp-pmda-rpm;spice-
gtk3;vinagre;ipa-server;ipa-server-trust-ad

CentOS7. | spice-glib;texlive-kpathsea-lib;libdhash;gemu-kvm-tools;texlive-
4 dvipdfm-bin;texlive-dvipdfm;dstat;tomcat-servlet-3.0-api;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;lvm2-
cluster;spice-gtk3;vinagre

CentOS7. | spice-glib;texlive-kpathsea-lib;gemu-kvm-tools;texlive-dvipdfm-
5 bin;texlive-dvipdfm;dstat;tomcat-servlet-3.0-api;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;lvm2-
cluster;spice-gtk3;vinagre
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CentOS | ihsE@3lE
AR
CentOS7. | shim-x64;spice-glib;adwaita-gtk2-theme;texlive-kpathsea-lib;gemu-
6 kvm-tools;texlive-dvipdfm-bin;texlive-dvipdfm;dstat;tomcat-

servlet-3.0-api;gnuplot-common;cockpit-ws;perf;squid;tigervnc-
icons;postgresqgl-devel;java-11-openjdk-headless;lvm2-cluster;spice-
gtk3;vinagre

CentOS7. | shim-x64;spice-glib;openmpi;adwaita-gtk2-theme;exiv2;texlive-

7 kpathsea-lib;gemu-kvm-tools;texlive-dvipdfm-bin;texlive-
dvipdfm;dstat;tomcat-servlet-3.0-api;cockpit-ws;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;spice-gtk3;o0penmpi-devel;vinagre

CentOS7. | shim-x64;spice-glib;openmpi;adwaita-gtk2-theme;exiv2;texlive-

8 kpathsea-lib;gemu-kvm-tools;texlive-dvipdfm-bin;texlive-
dvipdfm;dstat;tomcat-servlet-3.0-api;cockpit-ws;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;spice-gtk3;openmpi-devel;vinagre

CentOS7. | spice-glib;openmpi;adwaita-gtk2-theme;exiv2;gnuplot-

9 common;texlive-kpathsea-lib;perf;gemu-kvm-tools;texlive-dvipdfm-
bin;texlive-dvipdfm;dstat;tomcat-servlet-3.0-api;cockpit-
ws;squid;tigervnc-icons;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;spice-gtk3;openmpi-devel

% 4-10 HCE )53
HCE Pz

HCE1.1 spice-glib;openmpi;exiv2;sg3_utils;spice-gtk3;o0penmpi-devel;kernel-
hcek;tomcat-servlet-3.0-api;kernel-hcek-devel;dstat;gnuplot-
common;cockpit-ws;perf;squid;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;fcoe-utils;libblockdev;udisks2;python-
blivet;device-mapper-multipath;device-mapper-multipath-
libs;libblockdev-crypto;libblockdev-fs;libblockdev-loop;libblockdev-
mdraid;libblockdev-nvdimm;libblockdev-part;libblockdev-
swap;libblockdev-utils;NetworkManager-team;NetworkManager-
bluetooth;NetworkManager-wifi;libstorage-uio-static;kiwi-dlimage

2 4-11 EulerOS jhs2831%
EulerOS | /hseE%IE

EulerOS euleros-release;euleros-latest-release;kiwi-systemdeps;python3-
29 kiwi;NetworkManager-team;NetworkManager-
bluetooth;NetworkManager-wifi;libstorage-uio-static;kiwi-
dlimage;systemd-udev-compat
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EulerOS | s3Ik

EulerOS euleros-release;euleros-latest-release;kiwi-systemdeps;python3-
2.10 kiwi;NetworkManager-team;NetworkManager-
bluetooth;NetworkManager-wifi;libstorage-uio-static;kiwi-
dlimage;systemd-udev-compat

xR 4-12 1 FHHREEEIN

BCEIEIN MREFIR
specific_conflict openssl110f-libs;openssl110h-libs;openssl111d-libs

FFER PR BECEINSE N Tcentos2hce3.py --check allag<RTitTIR0E, WNRHRGH
FE LIRSIRAVIMG, ERITIERS HCERYIRFR A, I TESIRRTHT
HEZIRGEBHITH R

4.3 BIRERFIREZE HCE 2.0

4.3.1 TEELAR

centos2hce2 RENRITRFTBIZMAI—KRET R, centos2hce237#FXFCentOSHK
S TERH ISR T EREIRIRE,

& 4-13 IFITERY x86 IRIFR S

onZéﬁ% TRIRER S BtRRMER S

%l

CentOS 64bit: CentOS 7: HCE 2.0 BI{EhR 6411 x86hR
7.9/7.8/7.7/7.6/7.5/7.4/7.3/7.2/7.1/17.
0
64bit: CentOS 8: 8.3/8.2/8.1/8.0

& 4-14 HFRTBR0 Arm BRIFR R

onZéﬁ% TRRER S B ER S

5|

CentOS 64bit: CentOS 7: HCE 2.0 Bl{thR 6443 ArmhR
7.9/7.8/7.6/7.5
64bit: CentOS 8: 8.2
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4.3.2 AJREH

o BRERFIBIETINRPMEBER . LRNEH, BIERFAFEREERRIN
e, EERAMSENENRIERGNRRRELE, BB TRECIERRSE
BT FNED

o EMNRERFAREFEATI28MB, RSELZATATEATFSGB (1818 THIET
FENRZFETE, FEESEIESHIIZE) , boots XA HAZEATF200MB,

o FERBETEXAIRPMEIIRFRABRHRPMER . BNITRAT, BEXAIRPME
ST T AR

o IR FRREIXITERRRARIICERRE,

o EFIVIEFR, FIBRAPFEMDIPRE . IR TESBIMERPsELL
STREREFRTRE . MREAIIFRFNPRETIE.

o EHEIBIEPSERInAN, MREFEFRINFEERANIREIHFH I
2, BARERZAINfEME,

4.3.3 1ITRBRIE

RS R

1. I TIERRIRERT, BIFAINZRATRSREIIRIMEXNE, FRIECAISSR
WS IERRHERERERIVERRFIIGS R, RAEIRINFMIERESN.

2. REIRGER{E . WRASHRIERFRIFRB MG EER, X% Han, BroilSHR
ERRYIESHCERZRIGRE T, WRIIBEWSIER.

3. ERRIBHIF L BNR G SRS, PIERIFFERR S SZiR.

TR T RG-S

ERFpIRERED, TRTAEWSENEMRENRASHEERR, S TNERG
BHNERSHRVESTIF,

1. IEEEERTIBRIRIFRS.
RIERMERIRS BT QIRMERES, TEERIGIREIUNAE, TEERM
B{KE(F, 55 WLinux ECSERBLURR, FHHREMNBLESEEXMEIES
BiE.

2. MMBEFIBRRAMEEE/EISIESHIHCERrepoiR, HRER TERILERENE!
AR (SREHCERrepoiR ) o

#17d5< curl https://repo.huaweicloud.com/hce/2.0/0s/x86_64/#rSHa IR
BREIEIHIEIHCERrepoili, EBEXRMUTMELER, NEEEREIBIEHCERrepo
iR o

% Total % Received % Xferd Average Speed Time Time Time Current

Dload Upload Total Spent Left Speed

100 3417 0 3417 0 0 373  0----:-- 0:00:09 --:--:-- 696

<!doctype html>

<html>

<head>

<meta charset="utf-8">

<title></title>

<link rel="stylesheet" href="/repository/static/css/style.css" type="text/css"/>

<style>

font-family: 'Verdana', sans-serif;
margin: 0;
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4 BEEE

padding: 0;

-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

3. fcErepoilR (1BRBIERZNIrepolR ) , FiFRITE T ETLGRENEHKEAVERE .
ZIRMER G repoiFHEIE ARG, Bl E EAIrepoiRittlt .
4. TEAKBAVRHEE

a.

b.

ZeiEpythonERHE4E ,
[root@localhost ~]# yum install -y python //{FEBEFEHITREHRS

(Hik) BUBEER

2 A8
C:ntOS 8F %X EulerOS 2.10/2. 9/ RAFEHTIUT LR, EMIRIERFIRAIER
%,

i. ZZEpython3EREE,
[root@localhost ~]# yum install -y python3 //{FEBFHITLEGRS
i. W TRGSKEERERFEpythonikid,
[root@localhost]# Wl /usr/bin/ | grep python
o ER& “python -> Jusr/bin/python3” , (BRER “python3 ->
python3.9” , MIXFEpythonfXiEHEEFE, BiRBiEHESE
python3, FHTUI T apSHIBREGpythoniksdss, BRITEIE

pythonER§Ez
[root@localhost]# unlink /usr/bin/python

o BT “python -> Jusr/bin/python3” , HEET “python3 ->
python3.9” , EMAEHITRFIBTRFFOETRSM

o E%Li&ﬁiﬁ?, MR pythonIREHEARTFIE, WITEIEpythonsE

iii. BUEEpythoniksikiz,
[root@localhost]# python
-bash: /usr/bin/python: No such file or directory //pythonE§HERFERHRRER
[root@localhost]# cd fusr/bin/  //AIH#EEFEZE/usr/bin
[root@localhost bin]# In -s python3 python //8Ii&Ek{tEpythoniRitiE
[root@localhost bin]# python
Python 3.6.8 (default, Apr 16 2020, 01:36:27)
[GCC 8.3.1 20191121 (Red Hat 8.3.1-5)] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>
//iBidctrl+DIBHE HARE

ZEIIRTEFERETREN
1. MNERARFRRGUL TERITMRANTE TELZE S centos2hce2-*.rpm,

[root@localhost test]# yum download centos2hce2 --nogpgcheck --
repofrom=centos2hce2_repo,https://repo.huaweicloud.com/hce/2.0/updates/x86_64/ //TZ;
centos2hce2-*.rpm

[root@localhost test]# ls /ASEEE FEMIN, LRERREASTESARRE
centos2hce2-1.0.0-0.0.82.hce2.x86_64.rpm

[root@localhost test]# echo -e "[centos2hce2]\nname=centos2hce2_repo\nbaseurl=https://
repo.huaweicloud.com/hce/2.0/updates/x86_64/\nenabled=1\ngpgcheck=0" > /etc/
yum.repos.d/centos2hce2.repo && yum install centos2hce2 --downloadonly --
downloaddir=. && rm -f /etc/yum.repos.d/centos2hce2.repo && yum makecache //T%;
centos2hce2-*.rpm

[root@localhost test]# Is //fGBERE N, LRI ASTIRESAE
centos2hce2-1.0.0-0.0.82.hce2.x86_64.rpm
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b =)

ZERIIBTHE,

[root@localhost test]# rpm -ivh centos2hce2-1.0.0-0.0.82.hce2.x86_64.rpm --nodeps // iEEIGHRA
SEIRNEIIR FEEIRRA

warning: centos2hce2-1.0.0-0.0.82.hce2.x86_64.rpm: Header V4 RSA/SHA256 Signature, key ID
a8def926: NOKEY

Verifying... HUHBHHHHHHHRHH BB RH BB HH R SR HHHH [100%]

Preparing... HUHBHH BB HH BB R BB BB HH RS R SR HH2HH [100%]

Updating / installing...

1:centos2hce2-1.0.0-0.0.6.hce2  #######H#HHH#HHHHHRHHHHHHHBH#RHHHH [100%]

FEFIRRFNRFREEIRENSEHIRE.
TR R, TR TESENSEHRARGIIMEHIEESHER.

H117vim [etc/centos2hce2.confin<, fEcentos2hce2.conflicBEN(EFEE
backup_dirE&, ECEFPIRR. backup_dirBiAJA9/mnt/sdb/.osbak.

# backup dir
backup_dir = "/mnt/sdb/.osbak" #EERRAINIEEIBNZHIRRER
(ALY

o FNEEIIRIETRFHIENELX, ENEERDTER.
o ERZTIHEY, TRIESBEmINNERDERNTE ., NG ERMHAIEIESE
(40/dev/sdb/, HEZHKEEZ)/mnt/sdb/) , BEEHZDRESHMATFEEEN
o BEMEtmpfsERBIRISE RS (W/dev. /run) (EASHBER, EFEERGtmpfss
BVHRFNNNIEEESL,
WERFITESE.
a. IBBwebiFEAR.
webiIFEH @IS FERPMEIRITRZEITHE, EILERE FEHRPMEANIZTE
FRABERRPY o
fEcentos2hce2.confEcENHF, SESEHIHIPAHITIRE:

[repo_relation]

#"default yum source, val: web or iso

default_yum_source = 'web'

#|f web as source, web link config as follow

web_link_dir = "https://repo.huaweicloud.com/hce/2.0/0s/x86_64/;https://
repo.huaweicloud.com/hce/2.0/updates/x86_64/"

£ 4-15 TESHRHA

S¥ 1588
default_yum_sou | i85, &EN'web',
rce
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2 1548
web_link_dir HCERYbase repoiE#lupdates repoiEithilt, £ repo

B2 BE AR D SR

& & Ahttps://repo.huaweicloud.com/hce/2.0/os/
x86_64/;https://repo.huaweicloud.com/hce/2.0/
updates/x86_64/

FEIFECERIHCE repoiEtttit & E TSI IR B AT &R
ELEIIHRE SR repoiR . FETHE, REHEIRY
repoil, UATERFFISFEHCER repoiR X4 5SIHER
FRIrepoiESZi, EiliG/etc/yum.repos.d/BR A
gﬁﬁﬁ ArepoiEN 4 1TiBIE, RIREBHCERIrepoiR

b. #dEisclose_modules&%, {XCentOS 8RIIEEHRE .,
CentOS 8ZEFIZIFHERPMBERImodule I AR ELEERPME . HCER
TR ESS . FLRFTEE], HEFmodulelse,

= Yyes” RREFITIRAIEBEEFKARF LA Imodules, KNS

“yeS” o

= “no’ BREATIBHIASBEIXARS LAImodules, BERNEIE
modulesFERT, FRIRIEFER,

[system]
# whether close modules, if value is no, system may be not migrate
isclose_modules = "yes"

(1 %88
o HfTd5<dnf module lista BEEFH IR RFAHEBEIEITAIModule,
o H1Ter<dnf module list | grep '\[e\]'AIBEEFH IR R GEHSHImodule,
5. #fTcentos2hce2.py --check allfi$, MEBEBHFIRARERD REITRERME.

- 2R “Environment check passed!” B}, FR#EIFEEME, TEERITE
IR,

- 127K “call migration failed” BY, FRAHETESRG, BRIELSE6EEIN
IBEEXSEESE ., Error NumberEEITN SRS EiE2 %416,

2 4-16 Error Number 3R % 2

Error H=ER

Number

10001 JEroot AR THITIER T EmSY, FEMiEEroot,
10002 URLZEFEITRA, /etc/centos2hce2.conflicE&E {4

web_link_dir. web_link_tar&#iBES GRS T E TS
[repo3{4. rpm3i4aiE TTiEIER -

10003 EitiapSEsk, Flfrpm. yum. yumdownloaderdp
10004 TENEELY, BETEREHERNFTNAE
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Error EHRER

Number

10005 FERFZTAMyumBHEYyUMBERE, EESEHEE.

10006 Btr&SyumBELEBIR, & /etc/centos2hce2.conflicE
X{fshweb_link_dirg#EEE2EHIR.

10007 LEEsutskl¥, & /etc/centos2hce.conflii & {4
web_link_dir8#lEERa8i1=.

10008 sutie BRI

10009 REHEE LW, FELHITcentos2hce2.py --install allZ3E
RER

10010 chrootARAT, BIEFRGchroot3{4IskM, SRR
i /etc/centos2hce2.confBc &4 RYchroot_path,

10011 chrootI&RECEEIR, /etc/centos2hce2.confle &4
chroot_pathBtBEHIR.

10012 chrootFA4k A=, FHEEE T TOEINStarE Rl ##

[Etar@ M, 18 /etc/centos2hce2.confBR B {4EAY

web_link_tar2#H2581%.

10013 /etc/ld.so.confiGELW, FEFIE/etc/ld.so.confS iR
“include ld.so.conf.d/*.conf” ZHMYFES.
10014 N ZAFERRSEE, SEEE.
10015 [etc/fstabSHEB B RAFEINE, TE21G/etc/fstab3 {4
FIELVMBIEHISE R St XLAUUIDH TR .
10016 FEXHEMNES, RFEATFEImmutable/

Append_Only 1489314, MWFEBELIXHE, FEMA
#l)/etc/centos2hce2.conflic B4 FHJexclude_dir=FEs .

10017 Jetc/sysconfig/ntpd MAH1FTE-u ntp:ntplc &, TEM|
f&/etc/sysconfig/ntpd44H-u ntp:ntp=FE& .

10018 Jetc/ssh/sshd_configBc &4 1FEHCE 2. 04323 1&E%,
FEIRRIETHIRIX L EX,

10019 RAFREEENpME, BEHEARBERIERArpm

BEBXMEE., (NREREHEESCHNSHZnS
kernel. kernel-develE, BEIEZEH{THY, ATLUESES
H/etc/centos2hce2.conf3{&fextra_check_switch =
falsei®In, HLHIFIMEE, )

LT TEARIAIR M .

#ffTcentos2hce2.py --install allas< , iIFTBTHERTHITED, EERFELD
LRI TEKBIIEEE, FiiTiEaia xR F.

LITMRTRRIE, EREEKAIREERBXTMERIF, FBRNITEESHITIR

Bas.
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2022-08-19 03:12:58,373-INFO-centos2hce2.py-[line:832]: Dependency packages already exist!
2022-08-19 03:12:58,373-INFO-centos2hce2.py-[line:891]: migrate install depend options finished

fEcentos2hce2.confECEX (4, HITUITFEE:
[check_config]

# backup switch before upgrade
backup_available = ""

Hrhbackup_availablezz&izH| 2B Einstal R ITRMINE, BRABRBEAZE.

Hbackup_available A=A HfalseHEEERT, EinstallfEHITED -
Lbackup_availablegfalse(false RX D ANB) BT, installfERAHHI TR
fEupgradefE&EE1D o

I3 Fcentos8.0LA LHIER S, HiTcentos2hce2.py --install all&s<, T8 T

BEHITEN, EEXAcentoshUERIGAEIRNE, WNRFFET IE
BN, WITEIRENRESFARERTKESENHNBARXIAN

7. (Aik) EEEH.

H11T7centos2hce2.py --backup force i<, TR TESIRIELEIPEENZMDIE
2, WHIRFPHIEHRITED -

AR
FRPLIRAITEKIIXEE, TSR SZEHESEED .

FERZE HCE

1. HITiEFEd S centos2hce.py --upgrade all HITRFITE .
HIWmigrate successtE~fER, REARFTBMIT . TREIFEIRERRS,

FH

RAEIRAIZE .

E 4-14 25T

fsl: set command line value done
117-INFO-centos2hce2.py- [1ine:1832]: migrate success
1: python link 1s fusr/bin/pytheon3.9

s2hce2.py-[line:994]: create pythen link succeed
2-INFO-centos2hce2.py- [1ine:1044]: migrate excute finished

RERY:

o IBHOABERENLINUXEEHF T,
o TJffFHN--simple_name&#, {FE51FEEAIgrubzzEHERHuawei Cloud EulerOSHY

o EFRISIEPINRIERIE ML R RERPREBERSFRIARLY, ATLUEITE

HFTER S SBIRRITRATE .

o EAREEPURBIIRIEWEA- 1657, RPARIZE PRE YT, FTELE D

REEBRITHER. hREMEESNhREs xR
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4.

B 4-16 hseBI R
warning: Converting database from bdb _ro to ndb backend
Unable to detect release version (use '--releasever' to specify release version)
Error: Transaction test error:

file /usr/share/squid/errors/zh-cn from install of squid-7:4.9-20.hce2.x86 64 conflicts
with file from package squid-7:3.5.20-2.2.h10.x86_64

file /usr/share/squid/errors/zh-tw from install of squid-7:4.9-20.hce2.x86 64 conflicts
with file from package squid-7:3.5.20-2.2.h10.x86_64

RETEeE, HiTrebootins ( ErebootTlai, #ifTreboot -f) (FRFAT
BRI

RAERRE, iTcat /etc/hce-releasein SEERIBEINRERAER, T
uname -afpSBEERFZNIZEE

& E~Huawei Cloud EulerOSIZER S, NIFEIN; BUEBEW, BEER
AIRRHEE,

4-17 EEIRERFRREEREZAKER

[roote@l

AR
FRATBIHCER, EHENARTIRRANMERREN. BIFHEHEHQERF
BB, BMEMEENEBRRAE, MTEMEHGRIERREZIR?
IR HRR A BRI

FRGIBEIHCER, FARABHEIRIBRAES, BIatIBMRAEHRISHT
RIFEERZT . H117d5S centos2hce2.py --precommit upgraden];SIE|AAR
AEBEHRI

IREUSEHIER “upgrade precommit success” FRIMNESERKIN .

: remove geolite2-city-2
remove subscription-m

-gnu/18
2fsprogs /RELEASE -NOTES

{ Stem fi d migrate succeed
: upgrade precommi s

(1 588
BEMERTITEIR,

( A% ) &2k Cloud-initiBXELE .

- EFBZHNRERSHIFECloud-init, IREBIRSIES, HCloud-inith
rpmEFER, BHNILEER,

- BEFBZHINEERSTZEECloud-inithRsE, RSBIRESIEE, HCloud-init)h
BEAZHIErpm BRI (#1CentOS 7K% ) , iFEEiBXT/etc/cloud/
cloud.cfg3{FHI TN FECE -

a. REHKrootZBIRiEERFH S root AP AYsshi R
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128 “disable_root” J3 “0” AZHrootFHF; “ssh_pwauth” 3 “17 |3
FBEEIniEER; “lock_passwd” J9 “False” REHFHPZER.

users:
- name: root
lock_passwd: False

disable_root: 0
ssh_pwauth: 1

#1147 /usr/bin/cloud-init init --locald$, TiEimA%E, HAACloud-initEc &
I0.
P ZERICloud-initE B/xCloud-initAIMRANIFMIEE, FELHUEIRE

1oN 0

4-19 Cloud-init BEELIN

[ 1# / 1/ init init local
cal' at Fri, 22 Jul 87:43:21 +0000. Up 602150.8

WNRAEHRSRE L cloud-initAa]BIVER, FTEEHLIcloud-initik
%, BINR(ESIRZECloud-InitTHE,

5. (\N%) ARS8 *FASELinuxiRSS, tIEEEERBASELinux, HiT
centos2hce2.py --precommit upg-selinuxés <, LLEF<SH AW NMER, BXH
TEHFERRS (G EREIRFSSELINuIERIELESE ) .

a.

HifT7centos2hce2.py --precommit upg-selinuxap<

[root@localhost ~]# centos2hce2.py --precommit upg-selinux

2022-08-21 23:46:23,891-INFO-centos2hce2.py-[line:1239]: precommit migration

2022-08-21 23:46:23,891-INFO-centos2hce2.py-[line:1149]: begin to set selinux

2022-08-21 23:46:23,892-INFO-centos2hce2.py-[line:1157]: grub path is /boot/grub2/grub.cfg
2022-08-21 23:46:23,895-INFO-centos2hce2.py-[line:1162]: sed selinux succeed

2022-08-21 23:46:23,897-INFO-centos2hce2.py-[line:1167]: create autorelabel file succeed
2022-08-21 23:46:23,901-INFO-centos2hce2.py-[line:1172]: modify selinux config succeed
2022-08-21 23:46:23,901-INFO-centos2hce2.py-[line:1174]: create phase 1 flag file succeed
2022-08-21 23:46:23,901-INFO-centos2hce2.py-[line:1184]: selinux has been set, please reboot
now

2022-08-21 23:46:23,901-INFO-centos2hce2.py-[line:1206]: upgrade precommit selinux success
[root@localhost ~]# reboot

REERGE, BIX{Tcentos2hce2.py --precommit upg-selinuxéps
[root@localhost ~]# centos2hce2.py --precommit upg-selinux

2022-08-21 23:57:07,576-INFO-centos2hce2.py-[line:1239]: precommit migration

2022-08-21 23:57:07,576-INFO-centos2hce2.py-[line:1176]: now begin to set selinux phase 2
2022-08-21 23:57:07,580-INFO-centos2hce2.py-[line:1181]: modify selinux config succeed
2022-08-21 23:57:07,580-INFO-centos2hce2.py-[line:1183]: create phase 2 flag file succeed
2022-08-21 23:57:07,580-INFO-centos2hce2.py-[line:1184]: selinux has been set, please reboot
now

2022-08-21 23:57:07,580-INFO-centos2hce2.py-[line:1206]: upgrade precommit selinux success
[root@localhost ~]# reboot

FIRERRE, HiTgetenforceEEESELinUxIAZ, EnforcingZBASELinuxA
FERE

[root@localhost ~]# getenforce
Enforcing

6. (A%) MAEB=ER, FEERAHIE,
ERRIERRE, BERGNRFZFIRNMARBERRSZTS, HOHRARAWEFHET
18, EiXifiTcentos2hce2.py --commit alliz $iSIEHUE.
gzbﬁﬁ/v‘\ﬁ, RAG=BMFEERFANRAHE, SESE3PENBETHNRES
R
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ikl
wiTasfE, BIFRGLEEIR

[root@localhost ~]# centos2hce2.py --commit all
2022-08-22 04:45:32,601-INFO-centos2hce2.py-[line:1242]: commit migration

RGOHE

1. ERHMEIE,
IRBREZIFRARIER, SoiREEERAERRCIRERRBIERA.

a. HiTcentos2hce2.py --rollback allsp ST RAERIE, BLIEE, H1T
rebooti S RAES .

E 4-20 RAEIRER

[root@ ~]# centos2hce2.py --rollback all
2022-08-22 04:03:12,107-INFO-centos2hce2.py- [11ne 1zsﬁJ Start rollback
[ INFO ] - [sut]
INFO ] - [sut]: skip system version check durmq rollback
INFO ] - [sut]: start to do rollback before reboot
[sut]: set dracut module for rollback.
[sut]l: reboot aborted.You need reboot as soon as possbile

[
[
[ INFO ] -
[ INFO ] -
[root@ ~]# reboot

b. #1fTcentos2hce2.py --precommit rollbackdr <, RERE,

4 21 hEWIE

2. (_JL) $£ﬁuEFFSELinux,&
BEIBFNRESELinuxiAZ.

a. #iTcentos2hce2.py --precommit rbk-selinux@<
[root@localhost ~]# centos2hce2.py --precommit rbk-selinux
2022-09-05 03:58:37,015-INFO-centos2hce2.py-[line:1401]: precommit migration
2022-09-05 03:58:37,047-INFO-centos2hce2.py-[line:1319]: now begin to set selinux
2022-09-05 03:58:37,051-INFO-centos2hce2.py-[line:1324]: modify selinux config succeed
2022-09-05 03:58:37,051-INFO-centos2hce2.py-[line:1325]: selinux has been set, please reboot
now

2022-09-05 03:58:37,051-INFO-centos2hce2.py-[line:1340]: set rollback selinux succeed
2022-09-05 03:58:37,051-INFO-centos2hce2.py-[line:1365]: upgrade precommit selinux success

b. #fTrebootiss, HITRHEER.

[root@localhost ~]# reboot

¢ EHERE, TBEFRISELnudAEAFBRRE.

[root@localhost ~]# getenforce
Enforcing

3. BERFGHIE.
#1Tcentos2hce2.py --commit alliz $TBEIEHIE .

WiTaelE, RARBEMNBEEENRRFRNERANRALHE, SESER3IPEDI
ETRRGEIE.

[root@localhost ~]# centos2hce2.py --commit all
2022-08-22 04:45:32,601-INFO-centos2hce2.py-[line:1242]: commit migration
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4.3.4 e85k
(MART:

o MNREIRXFERRFADFESHCERFDRNNEE, SPMFHRISE.

o MNMRESAFARIRFENHHHEFSHELEL, AREHIERFERBIIRGERES
FELLMSREIZRA, LARIERFHRSTRRIR MRS o

o WREMARBRHEEER, FJLABLTyumssSLERMMRAREE .

o MNRFAFIIERIBEE SR, AILUER etc/centos2hce2.confBtEN I, SEAET
IPERETIFRIBINEE X PREETR.

% 4-17 CentOS 8 &3tz yl%E
CentOS | zs@FIE

higs
CentOS8. | rust-doc;intel-gpu-tools;netcf-libs;redhat-rpm-
0 config;asciidoc;gnuplot-common;perf;tigervnc-icons;libpg-

devel;paratype-pt-sans-caption-fonts;scala-apidoc;java-11-openjdk-
devel;java-11-openjdk-headless;java-1.8.0-openjdk-
headless;dovecot;systemd-journal-remote;pcp-manager;pcp-
webapi;libguestfs-java-devel;libguestfs-javadoc;icedtea-web-
javadoc;systemtap-runtime-java;java-1.8.0-openjdk-
accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-applet;java-
atk-wrapper;java-11-openjdk;guava20;javapackages-tools;jboss-
jaxrs-2.0-api;maven-shared-utils;tagsoup;cdi-api;libbase;geronimo-
annotation;pentaho-reporting-flow-engine;maven-resolver-
api;apache-commons-codec;maven-lib;jansi-native;maven-wagon-
provider-api;libguestfs-java;apache-commons-cli;istack-commons-
tools;jline;plexus-cipher;istack-commons-runtime;jcl-over-
slf4j;apache-commons-io;maven-resolver-spi;maven-wagon-
file;httpcomponents-core;icedtea-web;glassfish-el-
api;aopalliance;hawtjni-runtime;plexus-containers-component-
annotations;flute;jboss-annotations-1.2-api;liblayout;java-1.8.0-
openjdk;postgresql-jdbc;mariadb-java-client;plexus-sec-
dispatcher;google-guice;libformula;jdeparser;ant-lib;maven-wagon-
http-shared;jboss-logging;plexus-
classworlds;slf4j;librepository;ongres-scram-client;sisu-
plexus;libfonts;plexus-interpolation;java-1.8.0-openjdk-src;plexus-
utils;scala-swing;maven-wagon-http;ongres-scram;maven-resolver-
impl;libloader;httpcomponents-client;atinject;apache-commons-
logging;maven-resolver-connector-basic;jansi;jsoup;maven-resolver-
util;jboss-interceptors-1.2-api;libreoffice-ure;byteman;sac;apache-
commons-lang3;libserializer;scala;maven-resolver-transport-
wagon;jboss-logging-tools;sisu-inject;libreoffice-core;java-1.8.0-
openjdk-devel
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CentOS
hRAs

ImRETIZR

CentOS8.
1

kernel-rpm-macros;intel-gpu-tools;netcf-libs;redhat-rpm-
config;asciidoc;gnuplot-common;perf;tigervnc-icons;libpg-
devel;paratype-pt-sans-caption-fonts;java-1.8.0-openjdk-
headless;java-11-openjdk-headless;java-11-openjdk-devel;pcp-pmda-
rpm;pcp-pmda-podman;scala-apidoc;libguestfs-java-devel;libguestfs-
javadoc;icedtea-web-javadoc;systemtap-runtime-java;java-1.8.0-
openjdk-accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-
applet;java-atk-wrapper;java-11-openjdk;jansi-native;hawtjni-
runtime;ongres-scram;jboss-annotations-1.2-
api;liblayout;atinject;plexus-utils;istack-commons-tools;jline;apache-
commons-io;ongres-scram-client;maven-shared-utils;maven-
resolver-impl;libfonts;jsoup;apache-commons-codec;glassfish-el-
api;jdeparser;maven-resolver-util;scala-swing;tagsoup;google-
guice;istack-commons-runtime;jcl-over-slf4j;pentaho-reporting-flow-
engine;maven-resolver-api;maven-resolver-connector-
basic;libloader;slf4j;apache-commons-cli;maven-wagon-provider-
api;maven-resolver-transport-wagon;byteman;httpcomponents-
client;jna;java-1.8.0-openjdk-devel;maven-lib;libreoffice-
core;java-1.8.0-openjdk-src;javapackages-tools;plexus-cipher;cdi-
api;jboss-logging;sisu-inject;httpcomponents-
core;guava20;sac;libbase;jboss-jaxrs-2.0-api;java-1.8.0-
openjdk;libserializer;plexus-containers-component-
annotations;jboss-interceptors-1.2-api;jboss-logging-tools;libguestfs-
java;ant-lib;libreoffice-ure;maven-resolver-spi;maven-wagon-
file;jansi;maven-wagon-http-shared;apache-commons-
lang3;postgresql-jdbc;mariadb-java-client;plexus-sec-dispatcher;sisu-
plexus;scala;plexus-classworlds;flute;maven-wagon-http;icedtea-
web;libformula;plexus-interpolation;aopalliance;geronimo-
annotation;librepository;apache-commons-logging
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CentOS
hRAs

ImRETIZR

CentOS8.
2

python-psycopg2-doc;exiv2;llvm-googletest;adwaita-qgt;llvm-
static;rust-doc;intel-gpu-tools;netcf-libs;flatpak-session-
helper;asciidoc;perf;tigervnc-icons;paratype-pt-sans-caption-
fonts;java-1.8.0-openjdk-headless;java-11-openjdk-devel;java-11-
openjdk-headless;scala-apidoc;libguestfs-java-devel;libguestfs-
javadoc;icedtea-web-javadoc;systemtap-runtime-java;java-1.8.0-
openjdk-accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-
applet;java-atk-wrapper;java-11-openjdk;jboss-annotations-1.2-
api;cdi-api;ongres-scram;maven-resolver-util;apache-commons-
codec;istack-commons-tools;icedtea-web;plexus-classworlds;plexus-
utils;maven-wagon-http-shared;atinject;javapackages-tools;istack-
commons-runtime;jline;geronimo-
annotation;jansi;jdeparser;byteman;liblayout;maven-resolver-
transport-wagon;jmc-core;ant-lib;libreoffice-core;jansi-native;jcl-over-
slf4j;slf4j;eedj-parent;libfonts;maven-wagon-http;jboss-logging;jboss-
interceptors-1.2-api;tagsoup;httpcomponents-client;plexus-
containers-component-annotations;apache-commons-
lang3;jaf;java-1.8.0-openjdk-src;jsoup;guava20;flute;apache-
commons-cli;libbase;ongres-scram-client;jboss-logging-tools;plexus-
interpolation;libloader;librepository;libreoffice-ure;scala-swing;jboss-
jaxrs-2.0-api;maven-resolver-spi;maven-lib;apache-commons-
io;hawtjni-runtime;google-guice;aopalliance;libguestfs-
java;postgresql-jdbc;jna;glassfish-el-api;maven-resolver-
impl;java-1.8.0-openjdk;directory-maven-plugin;mariadb-java-
client;httpcomponents-core;maven-wagon-file;maven-wagon-
provider-api;owasp-java-encoder;libserializer;maven-shared-
utils;plexus-cipher;java-1.8.0-openjdk-devel;plexus-sec-
dispatcher;pentaho-reporting-flow-engine;maven-resolver-
api;sac;scala;libformula;sisu-inject;apache-commons-logging;maven-
resolver-connector-basic;sisu-plexus;centos-logos-httpd;pcp-pmda-
rpm
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CentOS | zsa3l%k

hiz7s
CentOS8. | netcf-libs;rust-doc;git-credential-libsecret;texlive-context;intel-gpu-
3 tools;flatpak-session-helper;asciidoc;perf;tigervnc-icons;paratype-pt-

sans-caption-fonts;java-1.8.0-openjdk-headless;java-11-openjdk-
devel;java-11-openjdk-headless;libguestfs-java-devel;libguestfs-
javadoc;icedtea-web-javadoc;systemtap-runtime-java;java-1.8.0-
openjdk-accessibility;java-1.8.0-openjdk-demo;ant;tigervnc-server-
applet;java-atk-wrapper;java-11-openjdk;exiv2;llvm-
googletest;adwaita-qt;llvm-static;python-psycopg2-doc;scala-
apidoc;libXau;libappstream-glib;jmc-core;byteman;libfonts;jaf;jcl-
over-slfdj;mariadb-java-client;tagsoup;libguestfs-java;jsoup;apache-
commons-cli;sisu-inject;jansi-native;jna;apache-commons-
lang3;flute;librepository;javapackages-tools;cdi-api;ongres-
scram;java-1.8.0-openjdk-devel;sisu-plexus;istack-commons-
runtime;jboss-logging;guava20;java-1.8.0-openjdk-src;maven-
resolver-util;geronimo-annotation;hawtjni-runtime;jboss-
annotations-1.2-api;ongres-scram-client;maven-resolver-connector-
basic;slf4j;sac;apache-commons-codec;atinject;maven-wagon-
http;libreoffice-ure;plexus-cipher;jboss-interceptors-1.2-
api;jline;pentaho-reporting-flow-engine;httpcomponents-
core;liblayout;istack-commons-tools;jdeparser;maven-wagon-
provider-api;eedj-parent;apache-commons-io;maven-resolver-
spi;jboss-logging-tools;plexus-sec-dispatcher;plexus-containers-
component-annotations;jboss-jaxrs-2.0-api;scala;libbase;libreoffice-
core;httpcomponents-client;directory-maven-plugin;java-1.8.0-
openjdk;libformula;maven-wagon-file;maven-shared-
utils;aopalliance;glassfish-el-api;owasp-java-encoder;postgresql-
jdbg;libloader;google-guice;plexus-classworlds;ant-lib;maven-
resolver-api;plexus-interpolation;java-1.8.0-openjdk-
slowdebug;maven-resolver-impl;java-1.8.0-openjdk-headless-
slowdebug;prometheus-jmx-exporter;maven-resolver-transport-
wagon;jolokia-jvm-agent;maven-wagon-http-shared;maven-
lib;jansi;HdrHistogram;apache-commons-logging;plexus-
utils;icedtea-web;libserializer;scala-swing
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CentOS | zsa3l%k

hizs
CentOS8. | python-psycopg2-doc;anaconda-install-env-deps;hwloc-gui;python3-
4 lit;exiv2;cups-filters;cups-filters-libs;gutenprint;adwaita-qt;cups;cups-

lpd;hplip-common;hwloc-libs;gutenprint-doc;gutenprint-
libs;gutenprint-libs-ui;hwloc;foomatic-db-ppds;foomatic-
db;python39-pip;python39-setuptools;python39-numpy;python39-
chardet;python39-psutil;python39-urllib3;python39-
requests;python39-wheel;libasan6;paratype-pt-sans-caption-
fonts;python39-six;python39-idna;python39-ply;python39-
pyyaml;python39-pycparser;python39-Ixml;python39-pysocks;rust-
doc;netcf-libs;git-credential-libsecret;texlive-context;flatpak-session-
helper;asciidoc;intel-gpu-tools;tigervnc-icons;jmc-
core;byteman;libfonts;jaf;jcl-over-sif4j;mariadb-java-
client;tagsoup;libguestfs-java;jsoup;apache-commons-cli;sisu-
inject;jansi-native;jna;apache-commons-
lang3;flute;librepository;javapackages-tools;cdi-api;ongres-
scram;java-1.8.0-openjdk-devel;sisu-plexus;istack-commons-
runtime;jboss-logging;guava20;java-1.8.0-openjdk-src;maven-
resolver-util;geronimo-annotation;hawtjni-runtime;jboss-
annotations-1.2-api;ongres-scram-client;maven-resolver-connector-
basic;slf4j;sac;apache-commons-codec;atinject;maven-wagon-
http;libreoffice-ure;plexus-cipher;jboss-interceptors-1.2-
api;jline;pentaho-reporting-flow-engine;httpcomponents-
core;liblayout;istack-commons-tools;jdeparser;maven-wagon-
provider-api;eedj-parent;apache-commons-io;maven-resolver-
spi;jboss-logging-tools;plexus-sec-dispatcher;plexus-containers-
component-annotations;jboss-jaxrs-2.0-api;scala;libbase;libreoffice-
core;httpcomponents-client;directory-maven-plugin;java-1.8.0-
openjdk;libformula;maven-wagon-file;maven-shared-
utils;aopalliance;glassfish-el-api;owasp-java-encoder;postgresql-
jdbg;libloader;google-guice;plexus-classworlds;ant-lib;maven-
resolver-api;plexus-interpolation;java-1.8.0-openjdk-
slowdebug;maven-resolver-impl;java-1.8.0-openjdk-headless-
slowdebug;prometheus-jmx-exporter;maven-resolver-transport-
wagon;jolokia-jvm-agent;maven-wagon-http-shared;maven-
lib;jansi;HdrHistogram;apache-commons-logging;plexus-
utils;icedtea-web;libserializer;scala-swing;java-1.8.0-openjdk-
headless;java-11-openjdk-devel;java-11-openjdk-headless;libguestfs-
java-devel;libguestfs-javadoc;icedtea-web-javadoc;systemtap-
runtime-java;java-1.8.0-openjdk-accessibility;java-1.8.0-openjdk-
demo;ant;java-atk-wrapper;java-11-openjdk;scala-
apidoc;libappstream-glib;PackageKit-gtk3-module;gnome-
software;flatpak-libs;PackageKit-glib;PackageKit-gstreamer-
plugin;libpg-devel;poppler;perf
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CentOS8.
5

bluez;python-psycopg2-doc;perl-Devel-Peek;OpenlIPMI-
libs;anaconda-install-env-deps;postfix-mysql;perl-Devel-
SelfStubber;metacity;bluez-libs;libicu;vte-profile;qt5-qgttools-
examples;exiv2;cups-filters;cups-filters-libs;gutenprint;gnome-
session;cups;cups-lpd;hplip-common;hwloc;gnome-session-wayland-
session;gutenprint-doc;gutenprint-libs;gutenprint-libs-ui;gnome-
session-xsession;foomatic-db-ppds;foomatic-db;gnome-classic-
session;gnome-shell-extension-apps-menu;gnome-shell-extension-
auto-move-windows;gnome-shell-extension-drive-menu;gnome-
shell-extension-launch-new-instance;gnome-shell-extension-native-
window-placement;gnome-shell-extension-places-menu;gnome-
shell-extension-screenshot-window-sizer;gnome-shell-extension-
user-theme;gnome-shell-extension-window-list;gnome-shell-
extension-windowsNavigator;gnome-shell-extension-workspace-
indicator;python39-six;python39-idna;python39-ply;python39-
pyyaml;python39-pycparser;python39-psutil;python39-
urllib3;python39-Ixml;python39-pysocks;xorg-x11-server-
Xwayland;compat-hwloc1;bluez-obexd;bluez-hid2hci;netcf-libs;git-
credential-libsecret;texlive-context;flatpak-session-
helper;asciidoc;intel-gpu-tools;tigervnc-icons;libasan6;paratype-pt-
sans-caption-fonts;pcp-pmda-podman;jmc-
core;byteman;libfonts;jaf;jcl-over-sif4j;mariadb-java-
client;tagsoup;libguestfs-java;jsoup;apache-commons-cli;sisu-
inject;jansi-native;jna;apache-commons-
lang3;flute;librepository;javapackages-tools;cdi-api;ongres-
scram;java-1.8.0-openjdk-devel;sisu-plexus;istack-commons-
runtime;jboss-logging;guava20;java-1.8.0-openjdk-src;maven-
resolver-util;geronimo-annotation;hawtjni-runtime;jboss-
annotations-1.2-api;ongres-scram-client;maven-resolver-connector-
basic;slf4j;sac;apache-commons-codec;atinject;maven-wagon-
http;libreoffice-ure;plexus-cipher;jboss-interceptors-1.2-
api;jline;pentaho-reporting-flow-engine;httpcomponents-
core;liblayout;istack-commons-tools;jdeparser;maven-wagon-
provider-api;eedj-parent;apache-commons-io;maven-resolver-
spi;jboss-logging-tools;plexus-sec-dispatcher;plexus-containers-
component-annotations;jboss-jaxrs-2.0-api;scala;libbase;libreoffice-
core;httpcomponents-client;directory-maven-plugin;java-1.8.0-
openjdk;libformula;maven-wagon-file;maven-shared-
utils;aopalliance;glassfish-el-api;owasp-java-encoder;postgresql-
jdbg;libloader;google-guice;plexus-classworlds;ant-lib;maven-
resolver-api;plexus-interpolation;java-1.8.0-openjdk-
slowdebug;maven-resolver-impl;java-1.8.0-openjdk-headless-
slowdebug;prometheus-jmx-exporter;maven-resolver-transport-
wagon;jolokia-jvm-agent;maven-wagon-http-shared;maven-
lib;jansi;HdrHistogram;apache-commons-logging;plexus-
utils;icedtea-web;libserializer;scala-swing;java-1.8.0-openjdk-
headless;java-11-openjdk-devel;java-11-openjdk-headless;libguestfs-
java-devel;libguestfs-javadoc;icedtea-web-javadoc;systemtap-
runtime-java;java-1.8.0-openjdk-accessibility;java-1.8.0-openjdk-
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IR

demo;ant;java-atk-wrapper;java-11-openjdk;scala-
apidoc;libappstream-glib;PackageKit-gtk3-module;gnome-
software;flatpak-libs;PackageKit-glib;PackageKit-gstreamer-
plugin;coreos-installer-
bootinfra;OpenlPMI;rust;cargo;perf;flatpak;hplip-
libs;nautilus;gutenprint-cups;libgtop2;PackageKit;libsane-
hpaio;PackageKit-command-not-found;xorg-x11-drv-wacom-serial-
support;clutter;clutter-gtk;clutter-gst3;cheese-libs;cheese;gnome-
initial-setup;gnome-control-center;clutter-gst2

% 4-18 CentOS 7 &%tz
CentOS | hzE@3lE

RS
CentOS7. | texlive-kpathsea-lib;libdhash;libref_array;libbasicobjects;gemu-kvm-
0 tools;texlive-dvipdfm-bin;texlive-dvipdfm;tomcat-servlet-3.0-

api;gnuplot-common;postgresql-devel;tigervnc-
icons;squid;perf;dovecot;dovecot-mysql;dovecot-pgsql;dovecot-
pigeonhole;lvm2-cluster

CentOS7. | texlive-kpathsea-lib;libdhash;libref_array;qemu-kvm-tools;texlive-
1 dvipdfm-bin;tomcat-servlet-3.0-api;gnuplot-common;squid;tigervnc-
icons;postgresql-devel;perf;dovecot;dovecot-mysql;dovecot-
pgsql;dovecot-pigeonhole;lvm2-cluster;texlive-dvipdfm;libcacard

CentOS7. | texlive-kpathsea-lib;libdhash;gemu-kvm-tools;rdma-ndd;texlive-
2 dvipdfm;texlive-dvipdfm-bin;dstat;tomcat-servlet-3.0-api;gnuplot-
common;perf;squid;tigervnc-icons;tigervnc-icons;postgresql-
devel;dovecot;dovecot-pgsql;dovecot-pigeonhole;lvm2-cluster;ipa-
server-trust-ad

CentOS7. | spice-glib;texlive-kpathsea-lib;libdhash;gemu-kvm-tools;rdma-
3 ndd;texlive-dvipdfm;texlive-dvipdfm-bin;dstat;tomcat-servlet-3.0-
api;gnuplot-common;perf;squid;tigervnc-icons;postgresql-
devel;dovecot;dovecot-mysql;dovecot-pgsql;dovecot-
pigeonhole;lvm2-cluster;pcp-pmda-kvm;pcp-pmda-rpm;spice-
gtk3;vinagre;ipa-server;ipa-server-trust-ad

CentOS7. | spice-glib;texlive-kpathsea-lib;libdhash;gemu-kvm-tools;texlive-
4 dvipdfm-bin;texlive-dvipdfm;dstat;tomcat-servlet-3.0-api;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;lvm2-
cluster;spice-gtk3;vinagre

CentOS7. | spice-glib;texlive-kpathsea-lib;gemu-kvm-tools;texlive-dvipdfm-
5 bin;texlive-dvipdfm;dstat;tomcat-servlet-3.0-api;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;lvm2-
cluster;spice-gtk3;vinagre
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CentOS | ihsE@3lE
AR
CentOS7. | shim-x64;spice-glib;adwaita-gtk2-theme;texlive-kpathsea-lib;gemu-
6 kvm-tools;texlive-dvipdfm-bin;texlive-dvipdfm;dstat;tomcat-

servlet-3.0-api;gnuplot-common;cockpit-ws;perf;squid;tigervnc-
icons;postgresqgl-devel;java-11-openjdk-headless;lvm2-cluster;spice-
gtk3;vinagre

CentOS7. | shim-x64;spice-glib;openmpi;adwaita-gtk2-theme;exiv2;texlive-

7 kpathsea-lib;gemu-kvm-tools;texlive-dvipdfm-bin;texlive-
dvipdfm;dstat;tomcat-servlet-3.0-api;cockpit-ws;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;spice-gtk3;o0penmpi-devel;vinagre

CentOS7. | shim-x64;spice-glib;openmpi;adwaita-gtk2-theme;exiv2;texlive-

8 kpathsea-lib;gemu-kvm-tools;texlive-dvipdfm-bin;texlive-
dvipdfm;dstat;tomcat-servlet-3.0-api;cockpit-ws;gnuplot-
common;perf;squid;tigervnc-icons;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;spice-gtk3;openmpi-devel;vinagre

CentOS7. | spice-glib;openmpi;adwaita-gtk2-theme;exiv2;gnuplot-

9 common;texlive-kpathsea-lib;perf;gemu-kvm-tools;texlive-dvipdfm-
bin;texlive-dvipdfm;dstat;tomcat-servlet-3.0-api;cockpit-
ws;squid;tigervnc-icons;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;spice-gtk3;openmpi-devel

% 4-19 HCE )53
HCE Pz

HCE 1.1 spice-glib;openmpi;exiv2;sg3_utils;spice-gtk3;o0penmpi-devel;kernel-
hcek;tomcat-servlet-3.0-api;kernel-hcek-devel;dstat;gnuplot-
common;cockpit-ws;perf;squid;postgresql-devel;java-11-openjdk-
headless;lvm2-cluster;fcoe-utils;libblockdev;udisks2;python-
blivet;device-mapper-multipath;device-mapper-multipath-
libs;libblockdev-crypto;libblockdev-fs;libblockdev-loop;libblockdev-
mdraid;libblockdev-nvdimm;libblockdev-part;libblockdev-
swap;libblockdev-utils;NetworkManager-team;NetworkManager-
bluetooth;NetworkManager-wifi;libstorage-uio-static;kiwi-dlimage

2% 4-20 EulerOS jhs2B31%
EulerOS | /hseE%IE

EulerOS euleros-release;euleros-latest-release;kiwi-systemdeps;python3-
29 kiwi;NetworkManager-team;NetworkManager-
bluetooth;NetworkManager-wifi;libstorage-uio-static;kiwi-
dlimage;systemd-udev-compat
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EulerOS

PSRBTz

EulerOS
2.10

euleros-release;euleros-latest-release;kiwi-systemdeps;python3-
kiwi;NetworkManager-team;NetworkManager-
bluetooth;NetworkManager-wifi;libstorage-uio-static;kiwi-
dlimage;systemd-udev-compat

£ 4-21 1 FHhREEEIN

BCEIEIN

PRETIZR

specific_conflict openssl110f-libs;openssl110h-libs;openssl111d-libs

kPR B R B INA T {Tcentos2hce2.py --check allfpSRTHH TS, MNRR%KH
FHELARTIRAE, 1T EEhSHCE IEEF-Ehse, T TESIRRAHT
HEZG B BHTHHR .

4.4 FIRMFRGIBZE HCE

4.4.1 L95RRH

o XIFHCE 1.1851%, (NZiHEMCentOS7.9iFEIHCE 1.1, HERTIEHREEFL
HMEAYICentOS7 IR FZRITFES .

o BRERFIBIETINRPMEBER . LRNEH, BIERFAFEREERRIN
e, EERAISENENRIERFNRRREIE, rlliEdREZE=RSSE
BT FNED

o EMRMFRFNFRIZAT128MB, RERTERFZAT1GB,

4.4.2 ST RIF

ATENE M CentOS7.95FFEFEIHCE 1. 1HJIRIEITIE,

EEIER TR

1. IEEEEFERARMERER.
*E?E?%TEEHE;: SEHARMEES, TEERIGIREMNAR, ITEERH

BRIRE,

BfE.

ZJlLinux ECSERATVEIR, FHEHREMTIREESERMNEIIER

2. SEXFCentOSE %/ etc/yum.repos.d FRIFFERIrepoficE, HFCentOSHIrepoiE
AR5HCEHrepoiBA 4 ihsE,

&l 4-22 XF] repo B &

oot@hc:
tl]S B

Bntl]S CR p
rootBhce-ecs

=-2d53 - gl glm re| p d]u 1s
repo  Cent0S-Debuginfo.repo CentO05-Media.repo Cent05-Vault .repo

epel .repo
CentDS-fasttras k repo  Cent0S-Sources.repo Cent0S-x86_64-kernel.repo epel.repo.rpmne:
-2d53-g1 yum.repos.dlt
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LACentos_Base.repoafil, EEEIIE N FINRIAAIrepoiR M7 Nenabled=08Y
BB, WNTEFR.

& 4-23 i#10 enabled=0 PIBEC IR

[basel

name=CentDS-Sreleasever - Basze
#imirrorlist=http://mirrorlist.centos.org/?release=5releaseverfarch=5basearché&repo=os&infra=Sinfra
baseurl=https:/srepo.huaweicloud .comcentos/Sreleasever-os-Sbasearch/

apocheck=1

enabled=A

spakey & 1/7/ete/pki/rpm-gpy/RPM-GPG-KEY-Cent05-7

#released updates

[updates]

name=Cent0S-Sreleasever - Updates

#imirrorlist=http: /mirrorlist.centos.org ?release=5releasever&arch=Sbasearchérepo=updates&infra=Sinfra
baseurl=https: repo.huaweicloud.com centos/Greleaseverupdates-Shasearchs

gpgcheck=1

enabled=0

gpgkey=file: s etc/pki/rpm-gpy-RPM-GPG-KEY-Cent0S-7

#additional packages that may be useful

[extras]

name=Cent0S-Sreleasever - Extras
#imirrorlist=http://mirrorlist.centos.org-?release=5releasever&arch=9basearchérepo=extras&infra=5infra
baseurl=https://repu.huaueicloud.cnnvcentos/Sreleaseuer/extras/Sbasearch/

gpgcheck=1

enabled=#

gpgkey=file: ssetc/pki rpm-gpy-RPM-GPG-KEY-Cent0S-7

#additional packages that extend functionality of existing packages
[centosplus]

3. BCEHCEKIrepoi&.

BINTABRMNEhce.repof, Fihce.repoic BN HFMITE/etc/yum.repos.d/B
=3 N

[centos7_everything]

name=centos7_everything

baseurl=https://repo.huaweicloud.com/hce/1.1/0s/x86_64/

enabled=1

gpgcheck=0

priority=1

#released updates

[updates]

name=hcel1_updates
baseurl=https://repo.huaweicloud.com/hce/1.1/updates/x86_64/
gpgcheck=0

enabled=1

gpgkey=
4. 1EBECentOS7 IR FGMEZ R EEEISIE FE1HBIHCERIrepoiR o

#17d5< curl https://repo.huaweicloud.com/hce/1.1/0s/x86_64/#rSHENIE
BREEIAIEIHCER repoiE . HBEXRLUITMEES, WEEEFEBITIHCERNrepo
o

% Total % Received % Xferd Average Speed Time Time Time Current

Dload Upload Total Spent Left Speed

100 3417 0 3417 0 0 373  0----:-- 0:00:09 --:--:-- 696
<!doctype html>

<html>

<head>

<meta charset="utf-8">

<title></title>

<link rel="stylesheet" href="/repository/static/css/style.css" type="text/css"/>
<style>

font-family: 'Verdana', sans-serif;

margin: 0;

padding: 0;

-webkit-box-sizing: border-box;

-moz-box-sizing: border-box;

box-sizing: border-box;
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RR
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RIIBIR

%

WITEN T ap$&3Epython3,
[root@localhost ~]# yum install -y python3 //{EEBERHIITRESRS

(0 588
WNERCentOS 7.9RFE R ZEEpython3, B52RRILEEE,
FASELinuX o
ATHRIBEFEBERFAEEH—H, FEEXASELinux,

a. f&/etc/SELinux/config3Z{4, Y&configSZ{HRSELinuXBYEIR ERK
disabled,
SELINUX=disabled

b. ERFREERS(ESELinuXBELEE .

NERZFREGUE T EIER T A% centos2hcel-*.rpm,

BRI TEIRA, AT5LAcentos2hce1-1.0.0-0.0.2.x86_64.rpmZ 2GR
[root@localhost test]# wget https://repo.huaweicloud.com/hce/1.1/updates/x86_64/Packages/
centos2hce1-1.0.0-0.0.2.x86_64.rpm //T&icentos2hcel-*.rpm

[root@localhost test]# Is //MEERE FEALIN

centos2hce1-1.0.0-0.0.2.x86_64.rpm

TEIBIE,

THZRESNE, RStBsh4ERk/etc/centos2hcel.confBitE (4
[root@localhost ~]# rpm -ivh centos2hce1-1.0.0-0.0.2.x86_64.rpm

BicEcentos2hcel.confX {4,
EREHCERIrepoiBitulit, FTFHEMrepol R EALISIERIAI, FHEHMRPME,

#iso as yum source link
[repo_info]
base_yum_url =https://repo.huaweicloud.com/hce/1.1/0s/x86_64/

#iso as yum source

repostr_hcel_1 =
[base]
name=hceversion
baseurl=https://repo.huaweicloud.com/hce/1.1/0s/x86_64/
gpgcheck=0
enabled=1
#released updates
[updates]
name=hcel_updates
baseurl=https://repo.huaweicloud.com/hce/1.1/updates/x86_64/
gpgcheck=0
enabled=1

gpgkey=
(1 %88
centos2hcel.confER B {EHABIEMIR: confBLEST{&-5iRE,

BINRIERR.

E%EE@EHCH ARSZHFER, BERDCentOSEIMEMERSR ( BERARNEIE

HiTcentos2hcel.py@s<, HITRFTE.
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RETRAIFER ZEHAIRPMBEE . K/\FlMrepolR FHIEESFKIN, —RE
;£2O§J_J:€¢§U1/|\/J\E?EE%EJZ, BRI ESEPRIARISE , FUTRIFIIEMER
BRIBTIE .

[root@localhost home]# centothce1.py

BUTEEER, RRIBTH . EXREMIBEREHIEIRE.

4-24 EIRER

Complete?

2823-84-18 15:57:22-centosZhcel.py [3271: redhat-1sb is replaced by system-1sb on hcel 1,centos-logs is replaced by hce-logs
"gpg-pubkey-f 4aBBeb5-53a?f f 4b"'gpy -pubkey-352cH4e5-52aehBBIpackage #{PACKAGER}n" is not installed

package | is not installed

"grep-2.208-3.hcelcpackage Cent0S is not installed

Z20823-84-18 15:57:27-centosZhcel.py [3471: remove left rpms

2023-84-18 15:57:27-centosZhcel.py [358]1: remove rpm list: kernel-3.10.8-1168.e17.x86_64 kernel-devel-3.18.8-1168.e17.x86_64 ift
op-1.8-8.21.pred.el?.xB6_64 kernel-devel-3.18.8-1168.53.1.e17.x86_64 centos-release-7-9.2089.8.el1?.centos.xB6_64 kernel-3.18.8-1
166.53.1.e17.x06_64

2823-84-18 15:57:34-centosZhcel.py [3571: Removing yum cache

2823-84-18 15:57:41-centosZhcel.py [3881: Sync successfully, update grub.cfyg.

[root@centos? homel# _

(11 588

CentOSEBEHFLEHCE 1.12<$E=14¢E’9RPM’@ #iTcentos2hcel.pymSiTFR RS, TET
B4BERIXEERPME . NRFIEREBIXLERPME, EEM-s skipSEHTREATE .

3. (Hi&) MRFTARIRPME,

HD'FﬂﬁARPM@.EE%ﬁEEP#Eﬁﬁﬁﬁ, WAERREREITEE AN, £
X AT BEF R BE R THERR

& 4-25 %ﬁﬁﬁ’ﬂ RPM &

[root@local t homel# 11

total 24

-MW-r--r--. 1 root root 15972 Jul 1 86:31 h
. 1 root root 5832 Jul 1 86:31/h
T t homel# I

homel# rm hce- 5 23. 86_64. rpm hce-repos-2.108-2 . hcelc.x86_64.rpm
lar file ‘hce-rel ] . pm?_v

: remove reguhr file ‘hce-rep .10-2.heelc. xeu 64.rpm’? y
gme]#

4. m«-}rebootnp &5 EF‘I MERSG
5. #1iTcat /etc/os-releasemnSHBEEZITEKIN.
S0 FHuawei Cloud EulerOS{E BEFEIN

& 4-27 i8I0

[root@localhost centos2hcell]l# cat fetc/os-release
NAME="Huawel Cloud Euleros®

VERSTON="1.1 (x86_64)"

ID="hce"

VERSION_ID="1.1"

PRETTY _NAME="Huawei Cloud Euler0s 1.1 (x86_64)"
ANSI_COLOR="8;31"

[root@localhost centos2hcell#
6. (Hi&) FFESELinux.
RETEAIFEA T SELinux, BRIEREGREESFFBSELnuX,
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a. {Bi/etc/selinux/configSZit, ¥ZconfigSZ{FRSELinuxAY{EIZ & Renforcing
SELINUX=enforcing

b. EEBIERF(FESELINnUXBELEER.

PR conf BCEI{Fi%EA

#rpm lists for os migration

[rpm_lists]

#origin system must need rpms

baserpms_list = "basesystem initscripts hce-logos plymouth grub2 grubby" //REZFEAKERIRPME

#old rpm and default conflict rpms ///FRITIEF, REFAIRFEITEE

oldrpms_list = centos-backgrounds centos-release-cr desktop-backgrounds-basic \
centos-release-advanced-virtualization centos-release-ansible26 centos-release-ansible-27 \
centos-release-ansible-28 centos-release-ansible-29 centos-release-azure \

centos-release-ceph-jewel centos-release-ceph-luminous centos-release-ceph-nautilus \
centos-release-ceph-octopus centos-release-configmanagement centos-release-dotnet centos-release-fdio \
centos-release-gluster40 centos-release-gluster41 centos-release-gluster5 \

centos-release-gluster6 centos-release-gluster7 centos-release-gluster8 \

centos-release-gluster-legacy centos-release-messaging centos-release-nfs-ganesha28 \
centos-release-nfs-ganesha30 centos-release-nfv-common \

centos-release-nfv-openvswitch centos-release-openshift-origin centos-release-openstack-queens \
centos-release-openstack-rocky centos-release-openstack-stein centos-release-openstack-train \
centos-release-openstack-ussuri centos-release-opstools centos-release-ovirt42 centos-release-ovirt43 \
centos-release-ovirt44 centos-release-paas-common centos-release-gemu-ev centos-release-gqpid-proton \
centos-release-rabbitmg-38 centos-release-samba411 centos-release-samba412 \

centos-release-scl centos-release-scl-rh centos-release-storage-common \

centos-release-virt-common centos-release-xen centos-release-xen-410 \

centos-release-xen-412 centos-release-xen-46 centos-release-xen-48 centos-release-xen-common \
python3-syspurpose python-oauth sl-logos yum-rhn-plugin centos-indexhtml \

libreport-centos libreport-web libreport-plugin-mantisbt libreport-plugin-rhtsupport \

libreport hunspell-en-US hunspell-en policycoreutils-gui libcanberra-gtk2 cups \
NetworkManager-libreswan-gnome plymouth-graphics-libs avahi cups-lpd pinentry-qt \

librsvg2-devel libcanberra-gtk3 gnome-themes-standard wodim gsettings-desktop-schemas-devel \
avahi-ui-gtk3 freerdp-libs pulseaudio-utils gstreamer1-plugins-bad-free-gtk ghostscript-cups \
setools-console libxkbcommon-x11 cups plymouth-plugin-two-step pulseaudio-module-x11 ImageMagick-c+
+\

cups-devel policycoreutils-sandbox PackageKit-gstreamer-plugin gtk3-immodule-xim avahi-glib avahi-
autoipd \

mesa-libGLES foomatic libcanberra-devel plymouth-plugin-label PackageKit-gtk3-module colord avahi-
gobject \

pinentry-qt4 avahi-ui-gtk3 plymouth-plugin-two-step ghostscript-cups ImageMagick-perl firewall-config \
plymouth-plugin-label redhat-redhat-Isb-corelsb vim-X11 dbus-x11 pulseaudio PackageKit-command-not-
found libproxy-mozjs \

pinentry-gtk nm-connection-editor gtk2-immodule-xim wireshark-gnome pulseaudio-module-bluetooth
pidgin-sipe freerdp kmod-kvdo \

redhat-lsb-core

#The following list contains the same symbol as centos/redhat
dstrpms_Llist = "hce-release hce-repos"

[log_conf]
# migration tool log common dir
migrate_common_dir = "/var/log/migrate-tool/" //BEFHIEE

# migration tool classification log dir
migrate_classification_dir = %(migrate_common_dir)s/centos2hcel/

#iso as yum source link
[repo_info]
base_yum_url =https://repo.huaweicloud.com/hce/1.1/0s/x86_64/ //EftlyumiEI&2, AFIREMERIRE

#iso as yum source
repostr_hcel_1 = /ARMLEBRLATRERER
[base]
name=hceversion
baseurl=https://repo.huaweicloud.com/hce/1.1/0s/x86_64/ //EhtyumiRi&iZ, FAFIKEXRPME
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gpgcheck=0
enabled=1

gpgkey=

#released updates
[updates]
name=hcel_updates
baseurl=
gpgcheck=0
enabled=0

gpgkey=

#additional packages that may be useful
[extras]

name=hce1_extras

baseurl=

gpgcheck=0

enabled=0

gpgkey=

# plus packages provided by Huawei Linux dev team
[plus]

name=hce1_plus

baseurl=

gpgcheck=0

enabled=0

gpgkey=
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5.1 FHERMhE

HCEFEE A AEIARISEER, LUEEEMRRE. MIUCRFREFRATRAR, 79
TRIEGEFMENIEREME . SREESREME. FIPRXIENAEER: &1
EMARNE, HREFEDHRESITRIAIHCERS.

X NHCERZIELIRA , HCERRH BRI —FAIPIRZIAAN T 24, BT SIFHAIR

&, BEEBAZFARERIRE, DIRESHIIIIEE. HREtREZ2IEE. BT
2, MNTEERTEETERIULRINCVERFFI™EEIR, AR EEHRNT =
H$ERIRSERIE, BLizxelie, HFEMMNT HIEBERRZARLE, FEH
FhRESGREINEEERES.
HCESZ#HERdnf/yumasSFIOSMT LA ALK S .

e LinuxBEXFdnflyumis<, AIXIRPMEHITHEFIELE, FHRIRIE=E,

o OSMTEEHNAIBMHIHCERA R RPMBAEFIEENITE, oTEENFAHETE
EfIERtRE. ERER.,

MRS BI0T :
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% 5-1 AHRB XSG

=] ERdnfEyumB<$THE (EFHOSMTTEF &
RPMBFHE | ¢ HiIHFLEFNFRAEREF o IFLEFIFHRFABEFEFFAIRPM
HORPME, BIFREE 8, BIELREERERIIRPMET]
i RAIRPMEFNIRIRNE mEEE .
i: R o FIREATEVFAEEE:
. HXARZEETS _ FHRpAE ¢
E]’\JR_-;’ o A RAEEEFHIRPME
- HREESZFHIRPME,
- AREEXEZRIAZERT
EFPHIRPME,
- ARLZEEHERIIRPME,
- wEEE.,
- FHRFRIEINEERIRPME
- EFFIERIRPME,
o WIFEENXAEBINEFHRPME.
ERER,
RFERAF | F IS RFEMRAFA R SIS RFIRAFHE -
%
SRR | SZIFHCE T MEMRARRSHR | S23FHCE 2.0¥0HCE 3.0 MERAES
iR AEOHE FRASHIFH o
@R SIS OIRATE B RRE R RPMENTIFRIE—IRFHRAY
EI)EN

5.2 £/ dnf 2 yum a5 FHERANEIR

ATENEHCE 1.1 MNEIRAQSHRARIFRAEIREIE. dnfilyumasSHERGIEE
[, ABLAdNfERS R0,

(MR

e HCE 2.0% LA EIRASZHFyumildnfass,
e HCE 1.1 RA(XEZIFyumas<,

iy
i
Tl
G

DNF (Dandified YUM) F1YUM (Yellowdog Updater Modified) #82&FRPMHIIEE
BTH, BTLE. ERONRTREE ., YUMERENTIE, MDNFRYUMAILE
=, E’Eﬁﬁ'—t%ﬁ?ﬂ’ﬂi EANEZAIINEE, AEHRCSFFNFHITTE . HCEARIEELTF
E{J%E'EE, [E]Hjﬁ@&yumnp vﬂ:ld nfnp <o

FRE

48

I FHEREELIHCE2.0 5941
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1. KEBEFEHORPME,

#1Tdnf list updatesias S EEFBFEHHIRPMEIIE
[root@localhost bin]# dnf list updates
Last metadata expiration check: 6:49:11 ago on Tue 28 Jun 2022 01:55:35 PM CST.

hce-config.x86_64 3.0-66.hce2
hce-latest-release.x86_64 2.0-1656179342.2.0.2206.B032.hce2
irgbalance.x86_64 3:1.8.0-7.h9.hce2
kernel.x86_64 5.10.0-60.18.0.50.h316_1.hce2
kernel-tools.x86_64 5.10.0-60.18.0.50.h316_1.hce2
kernel-tools-libs.x86_64 5.10.0-60.18.0.50.h316_1.hce2
kexec-tools.x86_64 2.0.23-4.h8.hce2

libcurl.x86_64 7.79.1-2.h4.hce2

libssh.x86_64 0.9.6-2.h3.hce2

libstdc++.x86_64 10.3.1-10.h10.hce2
libxml2.x86_64 2.9.12-5.h5.hce2
openssh.x86_64 8.8p1-2.h12.hce2
openssh-clients.x86_64 8.8p1-2.h12.hce2
openssh-server.x86_64 8.8p1-2.h12.hce2

Obsoleting Packages

dnf-data.noarch 4.10.0-3.h6.hce2

dnf.noarch 4.10.0-3.h5.hce2

dnf-data.noarch 4.10.0-3.h6.hce2
dnf-data.noarch 4.10.0-3.h5.hce2

#47dnf list updates --securitydr <, (NEEFELZEEMERAIRPME,
[root@localhost bin]# dnf list updates --security

Last metadata expiration check: 0:00:03 ago on Fri 08 Jul 2022 04:45:56 PM CST.

No security updates needed, but 2 updates available

2. FHIRFEFHAIRPME,

#17dnf updateds SHEFABIHFEHIIRPME, BEIEREEHMENAIRPME
%Di))r?'ﬁilﬂﬂ’égo HiTaSbERPSERAHNERMRAESR (Version

F) .

[root@localhost bin]# dnf update

Last metadata expiration check: 7:12:18 ago on Tue 28 Jun 2022 01:55:35 PM CST.
Dependencies resolved.

Package Arch Version Repo  Size
Installing:

kernel x86_64 5.10.0-60.18.0.50.h316_1.hce2 hce2 47 M
Upgrading:

hce-config x86_64 3.0-66.hce2 hce2 13k
hce-latest-release x86_64 2.0-1656179342.2.0.2206.B032.hce2 hce2 52k
kernel-tools x86_64 5.10.0-60.18.0.50.h316_1.hce2 hce2 230k
kernel-tools-libs x86_64 5.10.0-60.18.0.50.h316_1.hce2 hce2 62k
kexec-tools x86_64 2.0.23-4.h8.hce2 hce2 400 k
libcurl x86_64 7.79.1-2.h4.hce2 hce2 284 k

libssh x86_64 0.9.6-2.h3.hce2 hce2 194 k
libstdc++ x86_64 10.3.1-10.h10.hce2 hce2 535k
libxml2 x86_64 2.9.12-5.h5.hce2 hce2 659 k
logrotate x86_64 3.18.1-1.h2.hce2 hce2 60k
mdadm x86_64 4.1-5.h2.hce2 hce2 331k
nftables x86_64 1:1.0.0-1.h3.hce2 hce2 303 k

perl x86_64 4:5.34.0-3.h5.hce2 hce2 32 M
perl-libs x86_64 4:5.34.0-3.h5.hce2 hce2 1.8 M
Installing dependencies:

grub2-tools-efi x86_64 1:2.06-3.h5.hce2 hce2 472k

Transaction Summary

Install 2 Packages
Upgrade 72 Packages
Total download size: 105 M
Is this ok [y/N]:
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- #47dnf update --securitydr<, (XAHRLZEEFNLERAIRPME
[root@localhost bin]# dnf update --security
Last metadata expiration check: 7:15:16 ago on Tue 28 Jun 2022 01:55:35 PM CST.
No security updates needed, but 73 updates available Dependencies resolved.
Nothing to do.
Complete!

3. FRAINGE, BRESEALSSIETER .

1. #1f7dnf historyd<, EIOFERLIRAIHFIRIEIDS,

& 5-1 EFELEIRANAEEREID S

~1# dnf history .
line Date and time Action(s) | Altered

upgrade chrony : -89 138 | Upgrade

history undo 3 : Downgrade

upgrade chrony 136 | Upgrade

install createrepo 202 efe 130 Install
2022-10-09 11:15 | Install

2. H47dnf history undo <IDE>m<EHRILSHFIRIE,

5.3 §FFH OSMT TEHH
5.3.1 HHR

OSMTE2HER=IZMAIRTHCERR AR RPM B HRFIERHNTE , OSMToIEHENEE
RP)LA%E}’JJ?‘F_&,B. HZISEHMER TR . EIEERIATERERFAR . EITHRFF
E I Hbo

o JREFHRFILENE: NBEIEIAHCERFRIFA R EIRIRIE,
e EEFRPMEL: é”wj‘RPM@E’JHJ&%n@ BIR{E,
(1 88

OSMT{XSZ3FEIRIHCE 2.0FIHCE 3. O&L‘,U:E'\JHEZKHGWJ}%D@‘EO ZT BE<EgRiAsiErepoiBELA
thXEMfFE?JHn B, MNmFEEMLZRE. Brli@idsystemctl stop osmt-agentdapS{Z1EiZAR

, HiBidsystemctl disable osmt-agentih $ERIZIRS BB .
5.3.2 £9zRpRH!

o  FHEMEIEAVFERSZEFHAORPMEH E . K/\FlMrepoiR FEHEESZIN, —HR
SEI0D AT, BEAREWSEPRIAERE, HTIRIERTTETREE B gAY
[E—_Io

e OSMTIENSIFNEArepoiERPARIRPMEHITHE, i&ifiRrepoiREC BRI

%, 1E&hrepoiRiEHBEH1Tsystemctl restart osmt-agentEj5osmt-agenthi
-4

FJo
B2 /etc/yum.repos.d/hce.repoSX{HHECEI FTAE:
[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2
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[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

AR
HCE 3.089EZ&E®, RPM-GPG-KEY-HCE-2}2FRPM-GPG-KEY-HCE-3,

EiiEiTosmt configip S RIEXNEENH, FREMAPRNIEXREENE, TS
HOSMTINEERE .

IR EVRERroot B
REAYRPMEBPIHAREIRNIFIF=EEK:
- RFEREFEZELDLS512M,
- ROXRR=EED.5G,
- HBIABHEFEER (store_path ) FIR=TEZELDSG,
- R%H/boot XFIF=TEZEI100M,

(AR

o AISTE. BIsHRAARE, FrEFETEARE. ARITOSMTIESBI&ETF
KEFFETE, MIRFRTERE, SEHENAYERIER.

o LIEWAE. FENFREER, SETHEIEVTRESSERNE, FEXEFE
HEGABLE, MNREXIFRED ), HERFARRREF. DET/DINAESSEF
FITTEERM

MRAFHR . [EHRRFSELinuxiRZSHISZNG :

- WRAFARIISELINURRSA =420, BIARAHAEKRIE, SELinuxiRE—.

- AEERRRFABSELInuxiAZFenforcing, EIREZRZBIIGSELINUIRZSZE
JIpermissive

- BEFBSELinux, BFEIMEXSELinuxPIRES AenforcingHFBIXER RS,
Ak EFenforcingk7 o

-  HEHERRISELinuxiRZEAdisabled, EHRE{AAdisablediR?ZS . HATERESE]
IBIFSELInUXIR SR F=E4ES200 o

- BEFBSELinux, FEIESELiNuXAPRESEIRE Hpermissive, HEIRER
T el .autorelabe SHFFHEER, BIESELinuxiA & AenforcingH B E
=8

HEFFaE1, OSMTLESNRSAREIKSHTITE G, LEAGRASRIZIEE. W0

HEEHEEELEY, BRERTEREHTLIE., BBl FoiTiaEaS#Te

&, FHOSMTHSEIMER.

OSMTIEAEIZEBMINIE, ATHERARIEZEE, OSMTIESKEdNnf

REAKFHRPMEFH R ERT . WHELIRXLRPME, AJ2REREE.

MREERPMEEHE, RABEREN (sysctl -atl HARSKIRE ) , WFEEL

EFEROSMTTEARMIER . aIfsysctlitp SRIFIRFAEE, sysctl -p <file>a]
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IEEERRIEE X sysctl --systemAI NG RAE R FHIERENH, R
FRZS, FSERIAFMBREZBER FTIINZEEN S,

o Mz, RPN T DRIFREEES MRA . MNREP—MEISMRE, Wi
OSMTIBMRSNERY, BEHBEAFTEZRAEERHTARES.

e T chronyHEQ%DntpHEn,J_ , FBchronyfRSE4bFactivelRSRIER T, OSMT
JI;EBMExET , B8 EchronylRSSakiENZ chrony . ntpEF— MRS IEEN
/58

5.3.3 IRAFHEFEHE

AN ESBIRHCERRARIFHR R AR IRF o

WRAFHRELELREY, SEIPERPMEEHHZIBFRSIINAIRPMELRZ, Flosmt.conf
BCE M HFRIERBR R rpmFIRTEX .

MR A FH
1. HaiArepoiBBECEIEE

BB ERIARY /etc/yum.repos.d/hce.repofit B PSS IR IEMH, EHRIIES
nr.

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

AR
o HIRMECEANB R SHOSMTHE KM IFFHARIARIT .
e HCE 301, RPM-GPG-KEY-HCE-2#BRPM-GPG-KEY-HCE-3.,

. {E}EﬁElj‘ﬁ-ﬁ%hﬂ;releasever%lﬁl$basearché*?ﬁﬁi%iﬁiﬂﬁﬁﬂ%, $releasever IOShRZN
=, oJE#a92.0, $basearch I 284, oJE#aHaarch64x86 64,

2. EFFOSMTERAIRA

OSMTERIGMRAFIHCERRAFEREX R . HCERNAZELFIRFNOSMTIE,
EFEFRET, FEIEOSMTEHZEBIRRFMRAITRAIOSMTIRA

#1T7dnf update osmt -y --releasever [ RZ Gk ZAS] BEFROSMTIIEIRZA o
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HRZR[E)IE

AR

. %i;"eﬂ%OSMTﬂﬂﬂBﬁ, H17dnf install osmt -y --releasever [ ZEZ kA S H1TR
o 5IaN, BHEIRSAHCE 2.0, WHTTdnf install osmt -y --releasever 2.085%
"‘”*OSMTZ (0]57%: N8

o HNIRZIEOSMTM2.0HKE3.0, EELEKrepolBEiLE, §/etc/yum.repos.d/
hce.repo3{4fdgpgkeyEc & HIRPM-GPG-KEY-HCE- 238 RPM-GPG-KEY-HCE-3,

FHRHCER SRS o
osmt update --releasever [ ZZH#rik A 5] --reboot_config [ &E/SHIE]

BREEAREVZER, BESENAHELR . ESHARIEN, Fosmt
update -h,

- BHCE 2.0HREIB47hRA, WHCE 3.0,

osmt update --releasever 2.0

ARG, i Trebootin SERRE, BIrRRRAIZBEER
- FBHCE 2.0AREIBfRRA, WIHCE 3.0, AYAER.

osmt update --releasever 2.0 --reboot_config always

- YBHCE 2.0HEZIBfriRA, WIHCE 3.0, FISTEERERTE, a0 “2022-12-30
23:00:00” .

osmt update --releasever 2.0 --reboot_config "2022-12-30 23:00:00"
BTG, MESEHRKI.

H{Tcat /etc/hce-latestE=EFhceversionFE;, EIHFEBHIRAIEHD 2--
releaseveriS EAINRA S, FRFRMIN.

(ATt ) MBRFHERED S
IAHREINEEILERS, HiTosmt removefflBRED I
(1 #88

BATHR TR EEBH{Tosmt remove., Hl{Tosmt removelSHifRFTIEFHRZDEIE,
WITELTEBHIITEIR.

BREEAREZER, BESENERAGR.
- [ERERRSZ, FuZER.
osmt rollback
- [ERERRFHIZER. FEARALLR, BREIEER2,
osmt rollback --reboot_config always
HiTrebootir SEE RS
WREBERRARZ 8EEIREIHCERNERFRA .
NEEEEIRMKI.

AJH11Tcat /etc/hce-latest&EFhceversion=FE:, HULtFEHRIMRAE D 2FKEI
BRRAS, RREEEMKIN.

5.3.4 B RPM &
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5.3.4.1 % T(E

RPMBRIEFEZBMM: {FFosmt updateds SEFHFNERFSosmt-agentfR$SH
B, LFFTE, #RAHITARTERIE.

1. HaArepoilRBcEBIEE .

BREBIARY /etc/yum.repos.d/hce.repolfie B SHME BRI, FHINECE
WT.

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

(1 %88
o EIRHBELBERB AL EOSMTHR LM IFFHAFARITH
e HCE 3.081, RPM-GPG-KEY-HCE-2#2FRPM-GPG-KEY-HCE-3,

o (HEARTEEE$releaseverfl$basearchZ L IMELFRACE, $releaseverJOSERZA
=, IEH2.0, $basearchITHEZE4), & Haarch645x86 64,

2. H47dnf update osmt -y SEFOSMTHER T E,
3. Hg&/etc/osmt/osmt.conf3Z{4,

OSMTRIEECE X {Fosmt.confAUIRE , IIRPMERITEH . BIRIEFELLE
osmt.conf3 {4 .

[auto]

#if auto_upgrade is True, the osmt-agent will auto upgrade rpms use osmt.conf and reboot between
time interval we specified

#the value of cycle_time means the osmt-agent will check upgrade every cycle_time seconds, default
86400s(1 day)

#When a configuration item has a line break, you need to leave a space or tab at the beginning of
the line

auto_upgrade = False

cycle_time = 3600

minimal_interval = 3600

auto_upgrade_window = "22:00-05:00"

auto_upgrade_interval = 1

[Package]

# There are three rules of filters, all enabled by default. severity will be effect only when the types
contain security, it is the subtype of security.

# The following are the three rules:

# 1. white list has the highest priority, if whitelist is configured then ignore other rules and filter out
the whitelist packages from the full list of packages to be upgrade

# 2. Filter the update range by types, when the types contain security, further filter the severity of
security updates severity, only upgrade the severity level of security.

# 3. Filter blacklist to remove packages in blacklist from types filter results, and packages which
depend on packages in blacklist will also be removed.

# filters must contain at least one types rule, if the types rule is empty, the -a option will not upgrade
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any packages (by default all 3 filters are enabled).

filters = "types, blacklist"
whitelist = ""

# types include: security, bugfix, enhancement, newpackage, unknown/other

# if types is empty, no package will be upgrade

types = "security"

# severity is the subtype of security, include: low, moderate, important, critical

severity = "important, critical"

blacklist = ""

# The rpm package that requires a system reboot to take effect after the upgrade
need_reboot_rpms = "kernel,kernel-debug,kernel-debuginfo,kernel-debuginfo-common,kernel-
devel kernel-headers,kernel-ori,kernel-tools,kernel-tools-libs,glibc,glibc-utils,glibc-static,glibc-
headers,glibc-devel,glibc-common,dbus,dbus-python,dbus-libs,dbus-glib-devel,dbus-glib,dbus-
devel,systemd,systemd-devel,systemd-libs,systemd-python,systemd-sysv,grub2,grub2-efi,grub2-
tools,openssl,openssl-devel,openssl-libs,gnutls,gnutls-dane,gnutls-devel,gnutls-utils,linux-
firmware,openssh,openssh-server,openssh-clients,openssh-keycat,openssh-askpass,python-
libs,python,grub2-pc,grub2-common,grub2-tools-minimal,grub2-pc-modules,grub2-tools-extra,grub2-
efi-x64,grub2-efi-x64-cdboot,kernel-cross-headers, kernel-source,glibc-all-langpacks,dbus-
common,dbus-daemon,dbus-tools,systemd-container,systemd-pam,systemd-udev,grub2-efi-
aab4,grub2-efi-aab4-cdboot,grub2-efi-aa64-modules,openssl-perl,openssl-pkcs,kernel-tools-libs-
devel,glibc-debugutils,glibc-locale-source,systemd-help,grub2-efi-ia32-modules,grub2-efi-x64-
modules,grub2-tools-efi,grub2-help,openssl-pkcs11,grub2-efi-ia32-cdboot,osmt"

preinstalled_only = False

# Due to security requirements, the following packages need to be uninstalled during the upgrade
need_uninstall_rpm_Llist = "elfutils-extra,gcc,make,tcpdump,binutils-extra,strace,gdb,gdb-
headless,cpp,rpm-

build,cups,ypserv,telnet,ypbind,libtool,appict, kmem_analyzer_tools,mcpp,flex,cmake,llvm,rpcgen,wiresh
ark,netcat,nmap,ethereal"

[backup]

store_path = /var/log

backup_dir = /etc,/usr,/boot,/var,/run
exclude_dir =

recover_service =

#the minimum resources required(MB)
[resource_needed]
#min_req_boot_space = 100
#min_req_backup_space = 8192
#min_req_root_space = 1536
#min_req_memory = 512

[emdline]
cmdline_value =
skip_swap = True

[conflict]

#conflict_rpm = test1,test2

# These rpms conflict with the upgrade and must be removed if installed.

conflict_rpms_list = "esc,initial-setup,python3-crypto,setroubleshoot,setroubleshoot-
legacy,setroubleshoot-server,setroubleshoot-plugins,openresty-openssl111,openresty-openssl111-
asan,openresty-openssl111-asan-devel,openresty-openssl111-debug,openresty-openssl111-debug-
devel,openresty-openssl111-devel,openresty-zlib,openresty-zlib-asan,openresty-zlib-asan-
devel,openresty-zlib-devel,dleyna-connector-dbus,dleyna-connector-dbus-devel,dleyna-core,dleyna-
core-devel,dleyna-server,trackertracker-devel,tracker-miners,kabi-dw,sblim-
sfcb,apull,elara,secpaver,ksh,python3-sssd,python3-editor,python3-Flask-SQLAlchemy,python3-bind"

[strategy]
timeout_action = "stop"
timeout_action_before = 0

[check]

daemon_whitelist = "sysstat-collect.service, sysstat-summary.service, man-db-cache-update.service,
systemd-tmpfiles-clean.service"

check_systemd_running_jobs = True

# the timeout of query systemd services

query_timeout = 30
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check_rpm_packages = True

check_file_attr = True
check_gpgkey = True

[chroot_config]

chroot_switch = False
chroot_path = "/root/sut_chroot"
rpm_tar_name = "hce-upgrade_pack"
sut_config_file = "/etc/sut/sut.conf"

web_link_tar =

& 5-2 osmt.conf TEEEIR

BoEIR

ol

[auto]

e auto_upgrade: IEEEFHRPMEEFHHAR . EIASFalse,

e auto_upgradeATrueld, EBCEMTZSE,

e auto_upgradeHFalselt, {NECEM TS, HMITHCESUHAT
[auto] Be BTN EMSH AL

e motd_setup: IREEFRIETEAHE. BiAATrue,

True: {$FHosmt updatess SEHFFASSosmt-agent
IRSS BB A ARSI o

False: {X3Z#FFHosmt updatefp S EFRPME

cycle_time: WEBEEREBFEMIXGENER, B2
. BRANMEFI3600%D,

minimal_interval: }§Eosmt update -bis<$SHFFIE
AfiEFN&EL LEAYiERY SR/ AT B[ E8FR, BAIER . BAAMER
3600%,

auto_upgrade_window: Bi&fG&osmt-agentfRSSEzN
FRAIETIEE, BN HH:MM-HH:MM", RRARAIFF
YRt EF0& LERTE] .

WNSR&EL LERTEIINFFHIaRTE], MIZFRSRAIRFH KBS EEL EE#E
BfAH. i1 “22:00-05:00” FRFHERATEER 92X H22:00
ERB%ZRE5:00,

auto_upgrade_interval: }§ERXBEIFRZBHIER/NE
B (8 X) .

cycle_time: KERBBFEFHEGERELE, B2
. BRIAES3600%),

minimal_interval: {§xEosmt update -bap <SS HFA
AY1a)F0&L LERSBRY /BB alfE, BMu=E® . BOAMEA
3600%b

True: FRERER

False: XFIERIETR, REESUZRGERER, HB
A=BRER . NREFHHE, FE(FFosmt update -s
FEEF R SEFRMEER -
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BoEIR

ol

[Package]

o filters: IEEEHAVBEE, BiEtypes. blacklist. whitelist,
Bignfilters = "blacklist", EFERATREFHEZEHRIRPM
.

- types: fFEHFHAIRPMEIZEE,
- blacklist: RPMBEZ®EFIZE,

IRBERBREE, THESRPRIRPMEHITEH . INRE

RPME I EZ B HIE, WASFHRILLRPME,
- whitelist: RPMBEZE%ZE,

MRTREARPEERRRIIFR, BAEFRETER

AIRPME

AZRMERATESE, IRERPMEENEEREHS

BMERE, USHRILRPME,

153
WIREAGOEE T BERMNERE, anSiseiIRaRing
g%ﬂﬂ)ﬁ, T BRERE XM HRIES BAZRYIREHRPM

e need_reboot_rpms: AEEEEFAIRPME
[E&osmt-agentlRSZSEMFARKES, FLEH
need_reboot_rpmsHHEIRPME, , EEEF

need_reboot_rpmsFIFRFHIRPME, W/R{FEFHosmt update

--auto --reboot_config alwayszosmt update --auto --
reboot_config “EGATE" S EH .

e preinstalled_only: ZiRERETrueld, RFHEK/etc/osmt/
preinstalled.listAIRPME .

[backup]

e store_path: EiZERTFEIEZSFMHER.

HRidrEH, OSMT&TEstore_path FEliE.osbakER, R

[REFEZER, WEESLFERHosmt removelSEMIFR,

e backup_dir: FEZBHIBF. HH/etc. /usr. /boot. /
var. /runIRANFESMIER, BEFRTLMIR. XLE
RETEWATIRAFHRINEEMIRHEE EIRITED . IFEARBEE
exclude_dirhPEcERIEFER, BUAKRTESTEEFAE
AP AR LA RRAE o

o exclude_dir: AFEEFMIER. BOANZBEE, —MREIX
BB SEIEE R, 2T 8E5backup_dirpEcERNE
FiEE, SUHKITIESEBRIBER=E hSMELEFHR

PHTY =8

e recover_service: OSMTEISBEFRFIGIYIEFIRSAIEH
RERE—H, NRRSHBREIRSHIER, OSMTEE R

BRSPS
15283

[backup] PRI IZFEAENEIREZAIH .

[cmdline]

cmdline_value: IEEHARZERANBIM . BECEIEFRRIE
IR, HHRRFEBIEESE . BOMEIIHCERENABENIN.

[conflict]

conflict_rpm: IEEFFIZFIPRAVREE, FRERFEE
SHMBRIPSRAYER R o
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[check] e check_systemd_running_jobs: 8B EEEAHRIIMERS

P BEIEERMHIEAFLIEAIRSS, EBiATrue,
- True: FHERRINBRFAPELHIEEREIEEFLEAIR

22
FJo
- False: FAMEBRFHEEREERNIEEFLEAIRS

e check_rpm_packages: RERBEHAKICERFFrpmE
3’347(’5, SEREENERRESTHIK. EEFEEENE.. KA
ATrue,

- True: FEREHEEpMEBAVRE.
- False: ARBIRAEEPpMEAVRE.

e check_file_attr: IRERBEHARINBERANIHEREERIE
Bt . EAATrue,

- True: AREINBRGFHESHERIZENL.
- False: ARAIAMEERFPNHEERRIZEML

e check_gpgkey: RBREEHEFAREIHEEyumBEEETHY
gpgkey X4 2R E#IFE. BAIAATrue,

- ;[ue: HiEeieEyumER B AIgpgkey 2B EF
:to

- False: AREIAGEYyumiFECEFRIgpgkey M2 EF
£, BhhzieEs iR,
[chroot_conf| e chroot_switch: 2&FFREturboSXHIMRAFS:, EAS
ig] False,
- True: WRAFAERIZEPFSturboFXAIFHK
- False: hWRAHEREZERAFBturboZAIFHLK .
e chroot_path: igE&turboA&S I iRIEFRAIchrootifiEH

Fo

e rpm_tar_name: ZEturboFHER S HIULEAItarE KIS
Fo

e sut_config_file: IRESUtRIBCE SRR, EAIAR/etc/sut/
sut.conf,

e web link_tar: i&&turboA AP FEIMEEATtarE R url
ik

5EA

[chroot_config] PRIFTEECE{NER T EIERmAIHCERRAFRT5,
turbo5 ISV E BTG LKA BFFRARItar& @i chroot S U1EHE
EER NHITRAIFAR .

(MARY:
HittRcEIMAENEN, #E5iES 0 /etc/osmt/osmt.confEE X HHEA .
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5.3.4.2 osmt update (s SEH

FoEFHRPMBEERMS
o IRIBECE NS HYfiltersFEREFHRPME
osmt update --auto --reboot_config [ ES54/Z]

& 5-3 ERECESHRA

2% 4B
never ERIEEERERESH, SisxEAneverld, BHFERG, A&
B

AT, need_reboot rpmsFIERAHIRPMBASHFH
XHERT, EEH%Kneed_reboot_rpmsFIZEFAIRPME, 15
$Efilters=ERELE 9" whitelist" EISX I MAIRPM BB E
"whitelist" £, IRESSUT . EXMERT, F&RTHK
&, BFERRS, FRPMEEIFEN.

osmt config -k filters -v "whitelist"
osmt config -k whitelist -v "rpm1, rom2, rpm3"

always EIFRPMEST ( BiEneed_reboot_rpmsFlIEHFHIRPME ) , 37

RIE&hER.
<specific | EFHRPME/E ( BiEneed_reboot_rpmsFIFEXFHRPME, ) , 7
time> EENERNEBRMER. IEsIian "2020-02-02 2:02:02",

o (EREZBMARREASLEHRPME,

osmt update --pkgs [rom7 rom2 rom3 ... ] --exclude_pkgs [rpm4 rpm5
rpmé6 ... ] --reboot_config [ &S]

- --pkgs: A%, IBFEFHNEHZRIIER, RPMELITIEDE.
fBian, HITITmSEFHBREF IIhce-logos. hce-Isb. tomcatfl,
osmt update --pkgs hce-logos hce-lsb tomcat
- --exclude_pkgs: AJiE, IBFEMAIEZRSE, RPMELUTIESIR.
fBian, HITUTRSAEHEZEFFJongres-scram. llvm-statict,
osmt update --exclude_pkgs ongres-scram llvm-static
- )—:—Ire_JIL:)%ot_config (EEAE]: nlik, sEERAR, B88always. never, &
=:D] =1

" always: BHiERE, ERERAREERAIRPME, NZENBEHMESS;
=28, NFRER.

" never : EERRE, FER.
= <specific time>: ISEERATE, EFERE, HEERZEEND

RPME, NITEEERBBEMER; &8EF, WAER. EEn
"2020-02-02 2:02:02",
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AR
o WMRFEABRZBMAZRPAIEHII, --pkgstl--exclude_pkgsEDMER—1

o MREMLIEE T BRRMARR, UnSEENESRMARRNE, THRIEE
BEXHPRESSNBERIIREHNRPME.

5.3.4.3 osmt-agent fREZEzIEHT
osmt-agentfR BT IFEHIENEES R BT EMIIRPME, HFENEFHRPME . BT
[EHAFNB TR TRYAT B ER BT AR E MR E -
1. BITLUTEHS, #aRosmt.confS{fauto_upgradezEEHTrue,
osmt config -k auto_upgrade -v True
2. HfT7systemctl status osmt-agent.serviceip<$Hfilosmt-agentiREZEBIEEF

B
- Activefgactive (running)ikz&, Fmosmt-agentlEEHS.

- fN%Rosmt-agent;gELtFactive (running)IRZ, i5HTsystemctl start
osmt-agent.serviceds < [Bxlosmt-agent,

ent that manages HC .
/system/osmt-agent. en ; vendor preset: disabled)

22-12-24 18:32

3. T T aSIREBMEFHRPMEIRTEERSHKEHA
- BRI EhARARTEER .
o8I, osmt config -k auto_upgrade_window -v
"auto_upgrade_window"

auto_upgrade_window: EcE/E&osmt-agentfR55BaiFRAYATEE, 80
A"HHMM-HH:MM", FRRARBFFIEET EF0#LEATIE] .
SNSRELLERTSBVNFFHIaRTE], NIFRRARFARATEIREES®EMAR .
“22:00-05:00” FRFHRATEIER = H22:002)XHi%&&E5:00,

flan, BoE=H23:00%%X HO1:008F BRI FHEATEIE :
osmt config -k auto_upgrade_window -v "23:00-01:00"

- IEEEHKAATEERE.
BB osmt config -k auto_upgrade_interval -v
auto_upgrade_interval

auto_upgrade_interval: SEFXBIARZENE/NEMR (2 X) .
flan, EEESR1RHITEMFARNGESH:

osmt config -k auto_upgrade_interval -v 1

5.3.5 ARIGEERE

1. HERBEINE, BREEALSZSETER, NRWSIETIER, BESEER
f7osmt removem i SHIBREMN AR, MREBITEEIERIFARAE
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2. ZEHEEERchronydiRSBEZRE/HREIMINETFdisablediAZR, FRLAMN
HCE- 202206HJ§215H9§:=¥EH!§21§FE‘, chronydf5% LFdlsabledka o NBHE
B, FaiEidsystemctl enable chronyd({FgEiZiRsS, Fi@iIsystemctl start
chronyd/ZsZiRS5 -

5.3.6 [E]iE RPM &
HifTosmt rollback --reboot_config always#ap < EJRRPME] , (X iEEIRGRIE—IX

EEARPME,
--reboot_config always: @Ji%, & LXFAHKBneed_reboot_rpmsFlIZFERFHIRPMEL,
BERLESE.

WNERAF--reboot_config always, EIXRFAKEFKneed_reboot_rpmsFlIZRFHHIRPM
8, SEFNEREARERIEEM .

AR

ISERARATIRARIOSMT TERTIRIE, FRINBIIOSMTTAEIROSMTESMRA .

5.4 fgs

5.4.1 OSMT &3 <$EEER

e HifTosmt -hiS, EROSMTHIESENEE .
[root@localhost SOURCES]# osmt -h
usage: osmt [-h] {update,rollback,remove,config,job} ...

positional arguments:
{update,rollback,remove,config,job}

update update packages
rollback rollback last upgrade
remove remove backup files in store path
config modify config file by command line
job handle upgrade task.
options:
-h, --help show this help message and exit

2 5-4 osmt S X8

2% Lz

update FRIBIERFZRPME,

rollback CHERERFAHRPME

remove PR FAEERZ P RIT D X -

config EigsEEE N .

job TR EEARES

-h, --help RS, RitosmtipSHIBEIEE.

e HfTosmt update -hap<d, BRAPIRIERSEURPMBAIFEENER
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[root@localhost SOURCES]# osmt update -h

usage: osmt update [-h] [--nosignature] [-s] [--all] [--security] [--version] [-a] [-p PKGS [PKGS ..1] [-

e EXCLUDE_PKGS [EXCLUDE_PKGS ..]] [-v RELEASEVER] [-r REBOOT_CONFIG]
[-b BETWEEN] [-j] [-c]

optional arguments:

-h, --help show this help message and exit

--nosignature ignore the signature of packages

-s , --show show updateinfo

--all show all pkgs which can update, 'osmt update --show --all'
--security show security pkgs which can update

--version show all version can update to

-a, --auto auto update use config file

-p PKGS [PKGS ...], --pkgs PKGS [PKGS ...]
specify the packages to upgrade
-e EXCLUDE_PKGS [EXCLUDE_PKGS ...], --exclude_pkgs EXCLUDE_PKGS [EXCLUDE_PKGS ...]
specify the packages not to upgrade
-v RELEASEVER, --releasever RELEASEVER
specify the release version to upgrade
-r REBOOT_CONFIG, --reboot_config REBOOT_CONFIG
you can choose between always, never or a specific time. 'always': reboot os after
update ends if need. 'never': never reboot os automatically. '<specific time>":
reboot at specified time, format like "2020-02-02 2:02:02".
-b BETWEEN, --between BETWEEN
start upgrade time and end upgrade time, format like: '2020-02-02

2:02:02','2020-02-02 4:02:02'

-j, --job run upgrade in background.
-¢, --check check upgrade task.
-V, --verbose show more log to screen

-0, --preinstalled-only

upgrade preinstalled packages only

-t, --retry retry previous upgrade action
--nocheck do not check before upgrade
-f, --fix auto fix some system problems checked out

--upgrade_history  query upgrade/rollback records

2% 5-5 osmt update =ES#i5i0H

24

1538

-h, --help

12 ftosmt updatern SHIEENER .

--nosignature

FHRBIMRIE R RIE 2 it E#AIRPME

-s,--show

ERHRI RSN BENARKERER.
o --all: BRFAIBHEHIRPME,
o --security: BRFEMNIREE,
o --version: BRATEMEIRAS,

-a,--auto

IBEEHRPMEER AN, 5-v. -p. -eBER,

-p,--pkgs

EEREEMIRPMBRZRIIR, 5-v. -aBR.

-e,--exclude_pkgs

EEAFTEEHIRPMEEREIIER, 5-v. -aBF.

-v , --releasever

EEREFREINIHCERRAES
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2 izl
-1, --reboot_config | IEEEEH .

e always: EffithRfG, EEERBZAEENIIRPME,
NZBEmER; &%E, WAER.

e never : BIERE, FER.

e <specific time>: ISEEFHTE. EfERE, &8
BRFEEEMBIRPME, NITEISEEIBMER; &
=8, WAER. iaEigzian "2020-02-02
2:02:02",

-b, --between

BB osmt T EFTRIFHIARTIBIFNZERATIE, &=
"HH:MM-HH:MM",

SNRELIERSE NFFHIARTE, NRRARFRATEERE
HESAH. #0 “22:00-05:00” FRFHEATEERLE
22:00E)XHiZR5:00,

_jl __jOb

L&A ITARRFAR .

-¢, --check

AREFRRBERFIRE, WARREEEHR . 1ZKEEE
E2AER, ELRARINESBERIITHREIRE,
EINEHRGDIEIN-cBH, WHEGSHITIOE., I
a0, #HfTosmt update -aift{TFHEKAET, HiTosmt
update -a -ciEBERXFIRE

-V, --verbose

w2, ERFERNARER.

-0, --preinstalled-
only

AlikSH, (NFHR/etc/osmt/preinstalled.listdAIRPM
8%, ZETNIREAHRER

-t, --retry oS, HITHEER.

--nocheck oS, AREIAHEEINE, BREAFRRE.

-f, --fix oiESH, RAFRREFEESSHINERERG
H,

--upgrade_history | AIIESH, EAFR/EIRICRE

#fTosmt rollback -h&p<, EREOIRIEFRFIRPMEIIFENER

usage: osmt rollback [-h] [-r {neveralways}] [-V] [-t] [--nocheck]

optional arguments:
-h, --help

show this help message and exit

-r {never,always}, --reboot_config {never,always}
whether to reboot after rollback

-V, --verbose
-t, --retry
--nocheck
--check_status

show more log to screen
retry previous upgrade action
do not check before rollback
check rollback status
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28 5-6 osmt rollback 2#58A
¥ izl
-h, --help 2{tosmt rollbackss $HIFENZEE .
-1, --reboot_config EEEARIFER.
-V, --verbose %2, ERFEMIRERE.
-tl _-retry ﬂ&%ﬁ’ J& IEI El_to
--nocheck %2, ERRIHTHOUKRE, BEEARIEM
B,
--check_status oIS, KERRRE, IID%LH:IEWJO, FRELR
IEPI%I‘O yu% Eﬂjﬁgjj1 %T@ 7‘!"%0
e HifTosmt config -hip<S, EREXECEINSEREEINAIEIEE.
usage: osmt config [-h] [-k KEY] [-v VALUE] [-V]
optional arguments:
h, --help show this help message and exit
-k KEY, --key KEY  key of config item
-v VALUE, --value VALUE
value of config item
-V, --verbose show more log to screen
2 5-7 osmt config 2#U5EH
28 15488
-h, --help $Efftosmt configis SHIFENER .
-k, --key EEETiIEEkaTkeyH,
-v, --value IBEX NE M key{ERIvalue(E .
-V, --verbose w2, EEANEERE.
(MEE:
BN HBETosmt configin S RIEXEEN S, FREMAEREENXY, TS
OSMTINRERE

e jgxEosmt job -h@$, BERESEENREIEE.
usage: osmt job [-h] [-s] [-c] [-d DELAY] [-y]

optional arguments:

-h, --help show this help message and exit
-s, --show show task info.
-¢, --cancel cancel current task.
-d DELAY, --delay DELAY
delay task
-y, --yes never ask for yes.
-V, --verbose show more log to screen
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R 5-8 osmt job %158
2% iRA
-h, --help 12fitosmt jobar SHILENEE .
-s, --show ErEaESsER.
-d, --delay VPG ERERFE SIS EE—ERE, BfERA
“1:50:00” , FREEEREHER1/NF505 .
-c, --cancel BV;HHgijob,
-y, --yes NP REEARIRIEE,
-V, --verbose %S, EFMANTREEE.

5.4.2 [etc/osmt/osmt.conf EeES{4i5iAR

ATXFOSMT L EMBCE S Fosmt.conf AN ENRIECE IR

[auto]

# if auto_upgrade is True, the osmt-agent will auto upgrade rpms use osmt.conf and reboot between time
interval we specified

# the value of cycle_time means the osmt-agent will check upgrade every cycle_time seconds, default
86400s(1 day)

# When a configuration item has a line break, you need to leave a space or tab at the beginning of the line
auto_upgrade = False

cycle_time = 3600

minimal_interval = 3600

auto_upgrade_window = "22:00-05:00"

auto_upgrade_interval = 1

[Package]

# There are three rules of filters, all enabled by default. severity will be effect only when the types contain
security, it is the subtype of security.

# The following are the three rules:

# 1. whitelist has the highest priority, if whitelist is configured then ignore other rules and filter out the
whitelist packages from the full list of packages to be upgrade

# 2. Filter the update range by types, when the types contain security, further filter the severity of
security updates severity, only upgrade the severity level of security.

# 3. Filter blacklist to remove packages in blacklist from types filter results, and packages which depend
on packages in blacklist will also be removed.

# filters must contain at least one types rule, if the types rule is empty, the -a option will not upgrade any
packages (by default all 3 filters are enabled).

filters = "types, blacklist"
whitelist = ""

# types include: security, bugfix, enhancement, newpackage, unknown

# if types is empty, no package will be upgrade

# types = security, bugfix, enhancement, newpackage, unknown

types = "security"

# severity is the subtype of security, include: low, moderate, important, critical
severity = "important, critical"

blacklist = "mysql"

# A REREERRAAEEIRIrpmE

need_reboot_rpms = kernel,kernel-debug,glibc,glibc-utils,dbus,dbus-python:---
preinstalled_only = False

[backup]

store_path = /var/log

backup_dir = /etc,/usr,/boot,/var,/run

exclude_dir =

recover_service =

[resource_needed]

#the minimum resources required(MB)
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#min_req_boot_space = 100

#min_req_backup_space = 8192

#min_req_root_space = 1536

#min_req_memory = 512

[cmdline]

cmdline_value = crashkernel=512M resume=/dev/mapper/hce-swap rd.lvm.lv=hce/root rd.lvm.lv=hce/swap
crash_kexec_post_notifiers panic=3 nmi_watchdog=1 rd.shell=0

[conflict]

#conflict_rpm = test1,test2

[strategy]

timeout_action = "stop"

timeout_action_before = 0

# When set to True, use all available repoids in yum repo instead of only base and updates
enable_other_repoid = False

[check]

daemon_whitelist=sysstat-collect.service, sysstat-summary.service, systemd-tmpfiles-clean.service
# the timeout of query systemd services

check_systemd_running_jobs = True

query_timeout = 30

check_rpm_packages = True

check_file_attr = True

check_gpgkey = True

[chroot_config]

chroot_switch = False

chroot_path = "/root/sut_chroot"
rpm_tar_name = "hce-upgrade_pack"
sut_config_file = "/etc/sut/sut.conf"
web_link_tar =

2 5-9 osmt.conf FAEIN(EMNBIBECEIR

B EIN 5i8H
types ¥ZB8security. bugfix. enhancement. newpackage.

unknown B MNECELUE ERPM@E’JE%E,B., AENEH . B
M EE O LRI R SRS R T84 .

severity HRZEEH, & Ei)‘iﬂ‘zr?f(o AR RZEEH . NBEFHS
A LUMRIER SR BRI H TIE

[resource_need | IBARIEMBIHTHENRAZRRFIE, FENENR W06
ed] M EE O LRI R SRS R TS .

[chroot_config] | BFEcEREBHTturbo FXNHRAIBXEEIN, (XBTFEER
HCEF4, HHAFRFEARAER, BREFHRIAERE.

5.4.3 & ol

1. fEByum/dnf/losmtT BEZLESHKIIRES, HIRE, BiRER2: package
<a> conflicts with <b> provided by <c>, 40:

& 5-3 {HiRER

w1t|1 1n-ta'\1ed pac%age mysql-8.08.37-1.hce2.x86_64

4 conflicts with mariadb provided by mariadb-4:18.5.22-1.hce2.x86_64
54 conflicts with mariadb provided by mariadb-4:18.5.22-1.hce2.x86_64
ot install the best candidate for the job
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BRER: EHRPLETR—RENENENAERGE, XRMEGEZEEF
EFR (mysqlfimariadbiX PRI EZ [BFESSR ) .

BRAZE: Bidrpm -e/ yum remove/ dnf removeds$ BIBfEHF— NS, R
REFRZNHE .

ERyum/dnf/osmtTEEZEGHKIIEF, LIRSS, HREEA: file <>
from install of <y> conflicts with file from <z>, 40:

ﬂ‘ﬂ{i—
B 5-4 {HIRER
Error: Transaction test e or:

file fetc/my.cnf from install of mariadb-config-4:10.5.22-1.hce2.x86_64 conflicts with file from package mysql-config-8.8.37-1.hce2.x86_64

BERE: AP FRNEEPEFERERRESEERNNG, SEUPR (2mysql-
configflmariadb-configl MEBHEE & T /etc/my.cnfiXNXHE ) o

RS Bidrpm -e/ yum remove/ dnf removeds SHIBFEF—PERHER, R
REFZNTHE .
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6.1 LLEHIELA

AL EENBUMAERyumEidnfis SERHZEHCEFRIREEH,
BhRAXGyumFldnfas LEIIFERAE, ATLyumas<LafINnag.
AR

dnffERyumBIERE , IBEETFNMEEE, dnfllyumasSHIERTEEE.
e HCE 2.0 FIRA 3 FyumFldnfiss,
e HCE 2.0Z8IIRA(ZI Fyuman< .

6.2 XTiERFE#HEE ( CVE)

CVE ( Common Vulnerabilities and Exposures ) EEAFIEENZIMTENZLER
i@, FARNENREEESE— 1 EBNCVERS . HCEAREBRZL 2, EFKF
REHBHCVEEE, HEREERFAAZERERE, EEREZNEZEMN., BT
HCENZEAEPEELZEFTHMCHR.

e Huawei Cloud EulerOS 1.1&Z£ g

e Huawei Cloud EulerOS 2.0&Z£ /%

e Huawei Cloud EulerOS 3.0&& %

FR#ECVSS ( Common Vulnerability Scoring System ) ¥4, HCESZEEHH AN
ER:

Critical ( BXE, HAZRE)

Important ( BN, SBFRINGE )

Moderate ( PEXIG, HEFZRR)

Low (XIS, mIEZ%E)

ARETLAHCE 2.0861245i%88 . FEXFHCEOSHITZEFHNT, EBLIEixmirrepoiR
HANZENE, UREEEFimhdrepolR, BMEEIESEHCERIREPOREES

TIo
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(AR
HCERRAAE, BDERARESIEFAEER, ULHRETRAE,

6.3 yum p S

SRR yum <command> [option]

% 6-1 command BIEESH

T 5288

help EREIER
updateinfo ETRHEEREEHEE,
upgrade HERERGE
check-update wEN BB ER .

2 6-2 option FIEESH
S5 1588

-h, --help, --help-cmd ErmSEIER.
--security ERZEBEXINTEEER.
--advisory ADVISORY 1SEADVISORYIEX:HEEE, afAFER

<. EEEER.
ETRHEZEERRES SR,

--cve CVES IEECVEEXHNRGE, oTRTLE. &
THEEHT o
SR BZ EFERESGES DR
--sec-severity IBEZETMERBXNEE, oIH
{Critical,Important,Moderate,Low} T ERS%EH.

{(IPHNZREERFRSHAEEES

AR
BZFMER, BEMAyum --helpiREVENES

6.4 BT EEH

<M yum updateinfo <command> [option]

o H1Tyum updateinfoin<s, EREEIIBNLEEMES.
[root@localhost ~]# yum updateinfo
Last metadata expiration check: 0:03:05 ago on Thu 08 Sep 2022 05:30:23 PM CST.
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Updates Information Summary: available
12 Security notice(s)

4 Critical Security notice(s)

6 Important Security notice(s)

2 Moderate Security notice(s)

o <command>HEESH,

list: FRHFIDTANREERIIER.

[root@localhost ~]# yum updateinfo list

Last metadata expiration check: 0:03:32 ago on Thu 08 Sep 2022 05:30:23 PM CST.
HCE2-SA-2022-0006 Critical/Sec. curl-7.79.1-2.h6.hce2.x86_64
HCE2-SA-2022-0011 Moderate/Sec. gnupg2-2.2.32-1.h6.hce2.x86_64
HCE2-SA-2022-0002 Important/Sec. kernel-5.10.0-60.18.0.50.h425_2.hce2.x86_64

info <SA ID>: HiFIEESA IDIILZEEHFIE.
[root@localhost ~]# yum updateinfo info HCE2-SA-2024-0262
Last metadata expiration check: 0:01:07 ago on Wed 26 Mar 2025 11:08:19 AM CST.

An update for wget is now available for HCE 2.0

Update ID: HCE2-SA-2024-0262
Type: security
Updated: 2024-09-23 18:09:48
CVEs: CVE-2024-38428
Description: Security Fix(es):

2 url.c in GNU Wget through 1.24.5 mishandles semicolons in the userinfo subcomponent
of a URI, and thus there may be insecure behavior in which data that was supposed to be in the
userinfo subcomponent is misinterpreted to be part of the host subcomponent.
(CVE-2024-38428)

Severity: Critical

o [option]RIEESH,

--sec-severity={Critical,Important,Moderate,Low}: IEEZE2EHKFI, {3
L ERFERSHOERES.
fBI4n, {s$EFE--sec-severity=Critical AR N LEEHKI .

[root@localhost ~]# yum updateinfo list --sec-severity=Critical

Last metadata expiration check: 0:10:15 ago on Thu 08 Sep 2022 05:30:23 PM CST.
HCE2-SA-2022-0006 Critical/Sec. curl-7.79.1-2.h6.hce2.x86_64
HCE2-SA-2022-0003 Critical/Sec. libarchive-3.5.2-1.h2.hce2.x86_64
HCE2-SA-2022-0006 Critical/Sec. libcurl-7.79.1-2.h6.hce2.x86_64

fBI4N, {$EFE--sec-severity={Critical, Moderate}&AIZ N LLEHKI .

[root@localhost ~]# yum updateinfo list --sec-severity={Critical, Moderate}

Last metadata expiration check: 0:11:07 ago on Thu 08 Sep 2022 05:30:23 PM CST.
HCE2-SA-2022-0006 Critical/Sec. curl-7.79.1-2.h6.hce2.x86_64

HCE2-SA-2022-0011 Moderate/Sec. gnupg2-2.2.32-1.h6.hce2.x86_64
HCE2-SA-2022-0003 Critical/Sec. libarchive-3.5.2-1.h2.hce2.x86_64

--cve=<CVE ID>: EifgERICVE ID,
[root@localhost ~]# yum updateinfo info --cve=CVE-2024-38428
Last metadata expiration check: 0:11:10 ago on Wed 26 Mar 2025 11:08:19 AM CST.

An update for wget is now available for HCE 2.0

Update ID: HCE2-SA-2024-0262
Type: security
Updated: 2024-09-23 18:09:48
CVEs: CVE-2024-38428
Description: Security Fix(es):

:url.c in GNU Wget through 1.24.5 mishandles semicolons in the userinfo subcomponent
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of a URI, and thus there may be insecure behavior in which data that was supposed to be in the
userinfo subcomponent is misinterpreted to be part of the host subcomponent.
(CVE-2024-38428)

Severity: Critical

(1 #%88
EZFMER, iBFEAyum updateinfo --help3REXEENEE .

6.5 NERZEEH

e H1Tyum check-update --security®s<, MBERFZGLUFIIBNLZEEH.

[root@localhost ~]# yum check-update --security
Last metadata expiration check: 0:13:32 ago on Wed 26 Mar 2025 11:08:19 AM CST.

c-ares.x86_64 1.18.1-1.r5.hce2 hceversion
curl.x86_64 7.79.1-2.r34.hce2 hceversion
dnsmasq.x86_64 2.86-1.r20.hce2 hceversion
expat.x86_64 2.4.1-5.r8.hce2 hceversion

e HfTyum check-update --sec-severity={Critical,Important,Moderate,Low}#s
<, REREERIINZEEH,
PN LEERERSHOERES.

[root@localhost ~]# yum check-update --sec-severity=Moderate
Last metadata expiration check: 0:15:20 ago on Wed 26 Mar 2025 11:08:19 AM CST.

c-ares.x86_64 1.18.1-1.r5.hce2 hceversion
curl.x86_64 7.79.1-2.r34.hce2 hceversion
expat.x86_64 2.4.1-5.r8.hce2 hceversion
gnutls.x86_64 3.7.2-2.r31.hce2 hceversion
gnutls-utils.x86_64 3.7.2-2.r31.hce2 hceversion

6.6 ZRZEEHN

e HfTyum upgrade --security@$, LESNELEEH
[root@localhost ~]# yum upgrade --security
Last metadata expiration check: 0:16:41 ago on Wed 26 Mar 2025 11:08:19 AM CST.
Dependencies resolved.

Package Arch Version Repository  Size

Installing:

Kernel x86_64 5.10.0-60.18.0.50.h498 2.hce2 hceversion 49 M
Upgrading:

Curl x86_64 7.79.1-2.h6.hce2 hceversion 147 k

Transaction Summary

Install 1 Package
Upgrade 22 Packages
Total download size: 69 M
Is this ok [y/N]:

e HfTyum upgrade --sec-severity={Critical,Important,Moderate,Low}#s <,
RERIEERINEZEEH.
(PN ZEEFERSHAESES.
[root@localhost ~]# yum upgrade --sec-severity=Moderate

Last metadata expiration check: 0:32:27 ago on Thu 08 Sep 2022 05:30:23 PM CST.
Dependencies resolved.

Package Architecture Version Repository Size
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Upgrading:
gnupg2 x86_64 2.2.32-1.h6.hce2 hceversion 22 M
python3-unbound x86_64 1.13.2-3.h2.hce2 hceversion 96 k
unbound-libs x86_64 1.13.2-3.h2.hce2 hceversion 505 k

Transaction Summary

Upgrade 3
Packages

Total download size: 2.8 M

Is this ok [y/N]:

e HifTyum upgrade --advisory=<SA ID>75<, ZiEf5ESA IDINZEEH,
SR B ZBERERESHIE.
root@localhost ~]# yum upgrade --advisory=HCE2-SA-2022-0033

Last metadata expiration check: 1:48:44 ago on Tue 13 Sep 2022 09:43:13 AM CST.
Dependencies resolved.

Package Architecture Version Repository Size
Upgrading:

python3-rpm x86_64 4.17.0-8.h13.hce2 hceversion 87 k
rpm x86_64 4.17.0-8.h13.hce2 hceversion 498 k

rpm-libs x86_64 4.17.0-8.h13.hce2 hceversion 376 k
Transaction Summary

Upgrade 3 Packages
Total download size: 962 k
Is this ok [y/N]:

e #11Tyum upgrade --cve=<CVE ID>5<, LHHEECVE IDRIREEHH .
SR B ZEERERESHIE.
[root@localhost ~]# yum upgrade --cve=CVE-2021-28861

Last metadata expiration check: 5:16:36 ago on Tue 13 Sep 2022 09:43:13 AM CST.
Dependencies resolved.

Package Architecture  Version Repository  Size

Upgrading:

python3 x86_64 3.9.9-7.h10.hce2 hceversion 8.0M
python3-unversioned-command x86_64 3.9.9-7.h10.hce2 hceversion 39k

Transaction Summary

Upgrade 2 Packages
Total download size: 8.0 M
Is this ok [y/N]:
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HCE 3XEX openEuler i Ei{4FE

HCEEMAARINE TR+t XopenEulerfirepoilf, B openEulerfYEX{4EFIHCERYERIS

iz,

HBIHCE 2.0kRAN{X3EZ openEuler 22.03 LTShRAS, HCE 3.05RA{N3EZopenEuler
24.03 LTS SPThRAS . RT3/ M4BHCE 2.0hRAUN{T5kE openEuler 22.03 LTSHYH EER{F
&, KEGEERM, BREEEEESENS X,

RENTG % ERFE | ZEERBRPME | repo3HHIEH RIS
BEidwget@s$ T | BTV E | EEFHTEHH | 7Pk
#HRPME RPMERY | ZREKFHEIRPM
T, &,
\EidrepoHlt | EBHTFRZ | bR | 568/ /etc/yum.repos.dB =R
ETHRPME RPMEHRY | RPME, BFE | FEGMIrepoXX4ifiTH
T, NN i, HHBFRLEERTERERE
repoXft., ZERPMESF,
MEBRREIX repoN 4,

Ed wget a5$ & RPM &

AT5LA T hadoop-3.1-common-3.1.4-4.0e2203.noarch.rppm#afill, 4BfEMRwgetss
LSTHHLERPME

1. BEiXE#E A\openEulerit X,

2. 1 “0OS/” 8% “everything/” BT, %1% “aarch64/” oi#& “x86_64/" RHEE
WBZR, HITF “Packages/” B=.
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& 7-1 Packages BR=fl

i repo.openeuler.org,

@ OpenEuler

Index of /fopenEuler-22.03-LTS/0S/x86_64/

File Name | File Size | Date |

Parent directory - -

EFl = 2022-Apr-01 08:22
= 2022-Apr-01 08:24
docs - 2022-Apr-01 08:22
images - 2022-Apr-01 08:22
isolinux - 2022-Apr-01 08:22
ks - 2022-Apr-01 08:22
repodata - 2022-Apr-01 08:22
RPM-GPG-KEY-openEuler 2.1 KiB 2022-Apr-01 08:22
TRANS,TBL 2.1 Kig 2022-Apr-01 08:22

BIXFTFEERIRPME, fAla0hadoop-3.1-common-3.1.4-4.0e2203.noarch.rpm

(IKBTE “everything/” BBET)

7-2 hadoop AY rpm &7

h2-javadoc-1.4.196-2.0e2203.noarch.rpm 149.2 KiB 2022-Apr-01 07:56
hadoop-3.1-client-3.1.4-4.0e2203.noarch.rpm 80.4 MiB 2022-Apr-01 07:52
hadoop-3.1-common-3.1.4-4.0e2203.noarch.rpm 29.2 MiB 2022-Apr-01 07:48
hadoop-3.1-common-native-3.1.4-4.0e2203.x86_64.rpm 65.3 KiB 2022-Apr-01 07:49
hadoop-3.1-devel-3.1.4-4.0e2203.x86_64.rpm 16.1 KiB 2022-Apr-01 07:48

ERILEEATER THEE, HiTwgetisd THRPME,

7-3 wget a5 NERA

[rootlecs—zty - 14 wget https:/ repo.openeuler.org openkuler-22 .83-LTS everything xBb_bd-Packages hadoop-3.1-common-3.1.4-4 . oe22d
3.noarch.rpm

--2@23-85-18 21:31:18—- https://repo.openeuler.ory openEuler-22 .B3-LTS everything /x86_64Packages hadoop-3.1-common-3.1.4-4.0e2
283 .noarch.rpm

Resolving repo.openeuler.org (repo.openeuler.org)... 49.8.238.196

Comnecting to repo.openeuler.ory (repo.openculer.org)l49.8.238.1961:443... comected.

HTTP request sent, awaiting respomse... 288 OK

Length: 38588853 (29M) [application/x-redhat-package-manager1
Saving to: ‘hadoop-3.1-common-3.1.4-4.0eZ283.noarch.rpm’

hadoop-3.1-common-3.1.4-4.0e228 180:[=: =>1 29.16M 243KB’s in 2Zm 15s

2823-85-18 21:33:25 (221 KBrs) - ‘hadoop-3.1-common-3.1.4-4.0e22083.noarch.rpm’ saved [38588853-385880531

WERA NHAIN . MNE7-4FrRRz R .

7-4 pIN T ERAG)

[root@ecs-zty "1# 1=

hadoop-3.1-common-3.1.4-41.0e22B83 .noarch.rpm
[rootPecs-zty "1# _
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{ERrpm -ivh hadoop-3.1-common-3.1.4-4.0e2203.noarch.rpmas <L %ERPM
&, WE7-5FhREzRLTRMI -

MRLZRIEPRTHEMMEMNLEE, BRIEEFRIRIFLRELIEK
FRYZ % @,o

& 7-5 rpm SR

[rootRecs-zty “1# rpm -ivh hadoop-3.1-common-3.1.4-4.0e2283 .noarch.rpm
warning: hadoop-3.1-common-3.1.4-4.0e2283.noarch.rpm: Header U3 RSA-SHAL1 Signature, key ID b25e?f66: NOKEY
error: Failed dependencies:

apache-zookeeper is needed by hadoop-3.1-common-3.1.4-4.0e2283 .noarch

leveldb is needed by hadoop-3.1-common-3.1.4-4.0e2283.noarch

protobuf2- java is needed by hadoop-3.1-common-3.1.4-4.0e2283.noarch
[rootBecs-zty “1# rpm -ivh hadoop-3.1-common-3.1.4-4.0e2283 .noarch.rpm --force
warning : hadoop-3.1-common-3.1.4-4.0e2283.noarch.rpm: Header U3 RSA-SHA1 Signature, key ID b25e?f66:
error: Failed dependencies:

apache-zookeeper is needed by hadoop-3.1-common-3.1.4-4.0e2Z@83.noarch

leveldb is needed by hadoop-3.1-common-3.1.4-4.o0eZ2B3 .noarch
protobufZ- java is needed by hadoop-3.1-common-3.1.4-4.0e2283.noarch
[rootBecs-zty ~1# rpm -ivh hadoop-3.1-common-3.1.4-4.0e2283 .noarch.rpm --nodeps
warning : hadoop-3.1-common-3.1.4-4.0eZ283.noarch.rpm: Header U3 RSA-SHA1 Signature, key ID b25e?fbh:
Uerifying. .. HH R R R s [1098:2]
Preparing. .. HH R R R s [1098:2]
Updating ~ installing...
1:hadoop-3.1-common-3.1.4-4.0e2203 MHEHEEHEE EHHEENHEHR e (10821
[rootBecs-zty ~ 14t

(11 588

HCE 3.0 XE5%ElopenEuler 24.03 LTS-Sp1H# R4

BT repo IHHEE T RPM €
ARF5LAopenEuler-22.03-LTSHIX86_64Z2+5 /91, N4BRI1{T FEopenEuler-22.03-LTSHY

x86
1.

_6AZRMIRIRPMBFH(ERyumis L &%

BERIREYLEEahttps://repo.openeuler.org/openEuler-22.03-LTS /%
ik,

BcEyumils,

HN/etc/yum.repos.dBF, #HiE—openEulerrepoXft, FHIBLUTARBEHZ
ZX{FEH,

(1 588

e HTFopenEulerrepoXHFIHCER G IrepoXiEEhze, 55618/ /etc/yum.repos.dEF
THCEEBMrepoX{H#1T&E R, FMERHCEREBRIrepo3is, Hel#EopenEuler.repo
X5,

e HCE 3.089openEuler.repo3{f, ZfEopenEuler-22.03-LTSH#apopenEuler-24.03-LTS-
SP1,

[openEuler-everything]

name=openEuler everything repository
baseurl=https://repo.openeuler.org/openEuler-22.03-LTS/everything/x86_64

gpgcheck=1

enabled=1

priority=3
gpgkey=https://repo.openeuler.org/openEuler-22.03-LTS/everything/x86_64/RPM-GPG-KEY-openEuler
[openEuler-update]

name=openEuler update repository
baseurl=https://repo.openeuler.org/openEuler-22.03-LTS/update/x86_64/

gpgcheck=1

enabled=1

priority=3
gpgkey=https://repo.openeuler.org/openEuler-22.03-LTS/everything/x86_64/RPM-GPG-KEY-openEuler

H1Tyum clean alliERERyumRHEFER
HfTyum makecachelEZFECERYR , WE7-6FRFEIrepoilfiEZRKIN -

SASRRZA 01 (2026-08-13) WRIXERTE © EARTERARERAE 83


https://repo.openeuler.org/openEuler-24.03-LTS-SP1/
https://repo.openeuler.org/openEuler-22.03-LTS/

Huawei Cloud EulerOS
BPiEm

7 HCE $XBY openEuler ¥ B4E

El 7-6 yum ST

1 yum clean all

5818 ~1# yum makecache
ler everything repository

fuler update repository

tion check: 8:88:11 ago on T
d.

Z2.1MBss | 16 MB
9?7 kBss | 85 MB

a.

Mi4iE

#f7yum list | grep hadoop-3.1-commonaz$&

LAERPMEL, LAlhadoop-3.1-common& 4,

] 7-7 &8 hadoop-3.1-common B E2&FE56

[rootRecs-zty
hadoop-3.1-common . noarch
hadunpﬂ 1- ~COMMOT - native.xB6_64

“1# yum iist I grep hadoop-3.1-common

@3ystem
everything

#l,ﬁ-yum -y install hadoop-3.1-common@s$ K%

TZBERLENIN

IR, WNE7-8FRER

7-8 yum % hadoop-3.1-common &I

Installed:
alsa- -1.2.5.1-1.0e2203 .x86_64
cairo-1.17.4-1.0e2283.x86_64
de javu-fonts-2.37-1.0e2283 . noarch
fonts-filesystem-Z.8.5-2.0e22083 .noarch
gdk-pixbuf2-2.42.6-1.0e2203 . xB6_64
graphite2-1.3.14-5.0e2283.x86_64
gtkZ-2.24.33-4.0e2283 . xB6_64
harfbuzz-2.8.2-1.0e2203.x86_64
Jjava-1.8.8-open jdk-1:1.8.8.312.b87-11.0e2203 . xB6_64
Javapackages-filesystem-5.3.8-6.0e2283 .noarch
leveldb-1.208-4.0e2203.x86_64
libXau-1.8.9-2.0e2203.xB6_64
libXcursor-1.2.08-1.0e2203.xB6_64
libXext-1.3.4-2.0eZ2283.x86_b4
libXft-2.3.4-1.082203.x86_64
libXinerama-1.1.4-5.0e2283.x86_61
libXrender-8.9.10-10.0e2203 . xB6_64
libdatrie-8.2.13-1.0e2203.x06_64
li eg-turbo-2.1.1-1.0e2203 . x86_64
libtiff-4.3.8-9.0e2283.x86_64
lksctp-tools-1.8.19-1.0e2203 . x86_64
nspr-4.32.8-1.0e22083 . xB6_64
nss-help-3.72.8-2.0e2203 .x86_64
nss—ut i1-3.72.8-2.0e2283.x06_64

tzdata- java- ZBZlE 2.062283 . noarch
xorg-x11-fonts-others-7.5-24.0e2283.noarch

mplete?

6. WEreposif,
L FiFEJopenEuler8f5E, fifRopenEulerrepo3 i, FHELE 25 MIERAYrepo

HEHRE .

atk-2.36.8-1.0e22083 .x86_64

copy- jdk-conf igs-4.08-1.0e2283 .noarch
fontconf ig-2.13.94-1.0e2283 . xB6_64
fribidi-1.8.18-1.0e2263.x06_64
gdk-pixbufZ-modules-2.42.6-1.0e2203 .xB6_64
gtk-update-icon-cache-3.24.38-5.0e2283.xB6_64
hadoop-3.1-common-3.1.4-4.0eZ283 . noarch
hicolor-icon-theme-8.17-4.0e2283 . noarch
Jjava-1.8.8-open jdk-headless-1:1.8.8.312.bA7-11.0e22083 . x86_64
Jblgklt libs-Z.1-17.0e2283.xB6_64
1ibX11-1.7.2-2.0e22083 .x06_b4
libXcomposite-8.4.5-1.0e2283.x86_64
libXdamage-1.1. .0e2ZA3 . xB6_h4

1ibXf ixes-6.0.8-1.0e2203 . xBo_64
1ibXi-1.8-1.0e2283.xB6_64
libXrandr-1.5.2-1.0e22083 . xB6_64
libXtst-1.2.3-10.0e2203.xB6_64
libfontenc-1.1.4-2.0e2283.x86_6b4
libthai-B.1.28-4.0e2203.xB6_64
libxch-1.14-1.0e2283 .xB6_64
Iua-posix-35.8-1.0e2203. xB6_64
nss-3.72.8-2.0e2283 .x86_bh4

nss-sof tokn-3.72.8-Z.0e2283 . xB6_64
pango-1.49.3-Z.0e2283 .x86_64

protobufZ- java-Z.5.8-3.0e2203 . xB6_64
xorg-x11-font-utils-1:7.5-43.0e2203 .xB6_64
zookeeper-3.6.2-2.4.0e2283 .noarch
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8 HI{E Docker JRBHEENE =R

AFLAHCE 2.0738MEEHCE_ EHIEHCERIDockeriRIGHBENERR o

£JRPRH]
o EITABEGRIHCERGRAT IS ERIHCER R HRIR AR —

FHEEGRIESH
1. HaikrepoiRBECEIEE

BIeEEIARY/etc/yum.repos.d/hce.repofc EXFHSEE B IEMR, EHRIIEE
nr,

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

(1 %8B
HCEOS 3.09fcE ", RPM-GPG-KEY-HCE-23a55RPM-GPG-KEY-HCE-3,

2. FE—NEFHEBERIENDockeriIBRAINERAIEBER, LA/tmp/docker_rootfs
BRA%, FRRHEREEZER.
mkdir -p /tmp/docker_rootfs
yum --setopt=install_weak_deps=False --installroot /tmp/docker_rootfs --releasever 2.0 install
bash yum coreutils security-tool procps-ng vim-minimal tar findutils filesystem hce-repos hce-
rootfiles cronie -y
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A EE
EiRyumasSr, BUASZESAI HCE RERARTHRIIREGE, IIFETEEE

HCEH&ZISE’JE’WF@ AlEd--releasever2 M EREEBIRRA, Hlg0, Lk ’np&
FBFEL3EHCE 2.0FFER9U4E

chroot /tmp/docker_rootfs

a. {FHsecurity-tool.shXARKEIRS .
export EULEROS_SECURITY=0
echo "export TMOUT=300" >> /etc/bashrc
[usr/sbin/security-tool.sh -d / -c /etc/hce_security/hwsecurity/hce_security_install.conf -
u /etc/hce security/usr-security.conf -l /var/log/hce-security.log -s
,—\ N N e, " N
TIEREF, BUES-1#EIRITENMINEENSR, RENFEE:
" BRDIRS M. Echroot SRS NRBRMIRS S
" BRDSIBRFRISY/etc/sysconfig/init, TEERFZBINMERXTMR
= NS -
55, BfrootfsNERESRF6N.
——
= R /proc/sys/kernel/sysrq, XRRAENEERNERATR, &
chroot SR F FAFE.
=] 8-1 ?E% Bl
/1# Jusr/sbin/security-tool -d / -c fetc/hce vfhwaecurltv,hce
_1 conf -u fetc/hce_security -security.conf -1 /var/log/hce-security.lo
1 to » unit, unit avahl daemon.service does not ex
1 to : unit, unit
1 to » ynit, unit
1 to > unit, unit
1 to : unit, unit
1 to » ynit, unit j1ice doe~ not
1 to > unit, unit not
1 to > unit, unit
ste operate.
1
has not been boo ed with 5 operate.
to conmect to bus: Host 1s down
ble unit, unit rpcbind.service does not e 1
;able unit, unit slapd.service does not e
ble unit, unit dhcpd.service does not e
has not been booted with emd as 1nit system [PID 1). Can't operate.
to connect to bus: Host is down
to enable unit, unit haveged.service does not exist.
has net been booted with s 1nit system (PID 1). Can't operate.
to connect to bus: Host 1s down
to disable unit, unit postfix.service does not exist.
has not been booted with stemd as 1nit tem (PID 1). Can't operate.
to connect to bus: Host down
to disable unit, unit chronyd.service does not exist.
has not been booted with ystemd as init system (PID 1). Can't operate.
to connect to bus: down
has not been boo stemd as 1nit system (PID 1). Can't operate.
to connect to bu s down
cannot open '//e sconfig/init' for reading: No such file or directory
y package at does not exist
: No such file or directory
b. Eﬂ’éﬁsecurity—tool\ cronie. systemd¥X{4-8 K EREEUEE .

cp -af /etc/pam.d /etc/pam.d.bak

rm -f /etc/yum/protected.d/sudo.conf /etc/yum/protected.d/systemd.conf
yum remove -y security-tool cronie systemd

rpm -e --nodeps logrotate crontabs

rm -rf /etc/pam.d
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8 HIE Docker BIGH BN EE

5.

6.

mv /etc/pam.d.bak /etc/pam.d

sh -c 'shopt -s globstar; for f in $(ls /**/*.rpmsave); do rm -f $f; done' &> /dev/null
[ -d /var/lib/dnf ] && rm -rf /var/lib/dnf/*

[ -d /var/lib/rpm ] && rm -rf /var/lib/rpm/__db.*

c. 7k&k/bootHR.
rm -rf /boot

d. REREEBIES Hen_US,
cd /usr/lib/locale;rm -rf $(ls | grep -v en_US | grep -vw C.utf8 )
rm -rf /usr/share/locale/*

e. RBRMHE=ES4 man. doc. infofdmime,

rm -rf /usr/share/{man,doc,info,mime}

. BIEREFATE.

rm -rf /etc/ld.so.cache

[ -d /var/cache/ldconfig ] && rm -rf /var/cache/ldconfig/*
[ -d /var/cache/dnf ] && rm -rf /var/cache/dnf/*

[ -d /var/log ] && rm -rf /var/log/*.log

g. MBiRjavazilfH,

rm -rf /etc/pki/ca-trust/extracted/java/cacerts /etc/pki/java/cacerts

h. #P&/etc/machine-id,

rm -rf /etc/machine-id

i. #&8B&/etc/mtab,
rm -rf /etc/mtab
Bt chroot,

exit
ITOEGEIRINBSE, $£Dockeri3 (&R {4hce-docker.x86_64.tarxz.

F#4E&12/9/tmp/docker_rootfs/hce-docker.x86_64.tarxz
pushd /tmp/docker_rootfs/

tar cvf hce-docker.x86_64.tar .

xz hce-docker.x86_64.tar

popd

(ERRRIIEHEES

1.

HaiArepolRECEIEE .

B EEIARY/etc/yum.repos.d/hce.repofe EXHFSEESEIEN, EMRIEE
LI

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

(1 588

HCEOS 3.0f9B2&, RPM-GPG-KEY-HCE-2#apRPM-GPG-KEY-HCE-3,
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Zixdockeri4E

yum install docker -y

FRBRGIAI RS RRR .
mv /tmp/docker_rootfs/hce-docker.x86_64.tar.xz .
docker import hce-docker.x86_64.tar.xz

HiTdocker imagesi ST EEZIRELEKRID, fliN6cfefae3a541,

8-2 EEAHER ID

/1# mv /tmp/docker rootfs/hce-docker.x86_64.tar.xz .
# docker import hce-docker.xs
erBb48AUEf?aGeOaz?fcﬂ?fa1b3abzad30bz*lﬁba;JAGbGd‘bfc

IMAGE ID CREATED S5I7E
6cfefae3a54l 6 seconds ago 181MB

MARTY:
SR BRI ERI T SIEEHERAIREPOSITORYFITAGE L,
docker import [OPTIONS] file|URL|- [REPOSITORY[:TAG]]
FREENSRRIE TR RFIHEAREDbashiF iR,

BT TS, WRshelMIEKNZE, FRRMINTHASZZHIbashiftE,
6cfefae3a541 9 EIRTZRID,
docker run -it 6cfefae3a541 bash
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9.1 EEFRRIFeR

£YER PR

EeF4RiFe2 ( bisheng compiler ) BHEENIRMIAI—FNRMES RS, SRIERSYT BIYR
¥R TEE., BERRmZFFESIANTSMHRFIA, IFC/CH+/FortranfRiFES .

HCER&RIclang/miF e NEe R miF SR M HIclangmiF B A BEEINMER . MRIEER
ZERBEENclangmFSRHEEFERE, A ETEERRFR,

ELRETERmERZE, NREEFRREENclangfmiF:E, AlHITrpm -e
bisheng-compilerip SHIPREER fmiFes, REHTFHZiR. EHMZRE, MATLUER
B4R clangfmi®es .

1. HailrepolBECEIEE .

BIeEEIARY/etc/yum.repos.d/hce.repofc EXFHSEE B IEMR, ERIEE
nr,

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

N5k 01 (2026-08-13)
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(1] %88
HCEOS 3.009E2&™, RPM-GPG-KEY-HCE-21f5fRPM-GPG-KEY-HCE-3,
#4Tyum -y install bisheng-compiler$ZRETH,
3. #ifTsource /usr/local/bisheng-compiler/env.shi3$, SEARBETE,
(0 88
NRITA T HNERR, SEREEFNERRERSANETE S EEFRER HmiIFSE,
4. KBETHEBREMRIN.

#f7clang -vEETBRIRAS . HSROGERESEFREBRAMER, L
BRI

RIRIBITC/C++I2F, LICIEERE A,
a. IIATFABEhello.cSX4H,

#include <stdio.h>

int main() {
printf("Hello, World! This is a C program.\n");
return 0O;

}

b. #miFhello.c,
clang hello.c -o hello.o

c¢. #iThello.o,
./hello.o

2. YmiFizfTFortranizx,
ML TARAZSZhello.foosz{4H

program hello
print *, "Hello, World! This is a Fortran program."
end program hello

b. #miEhello.fo0,
flang hello.f90 -o hello.o

c¢. #iThello.o,
./hello.o

3. iEEhEE=R.
B imiEesia e iR ELLVMEIID, EREECNERFNARI,

clang -fuse-ld=lld hello.c -o hello.o

o

./hello.o
FHEREIE
1. FH&
yum upgrade bisheng-compiler
2. [EhE

yum downgrade bisheng-compiler

AT EFRERBIRATR, AIREAERTIHPRESHEIRKIWAIER . AL
FaiERpsesE, BERNHIT LRBIREGS

9.2 WNAEINETHE
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5 =12

9.2.1 fifik

RN RIE T ER—MXIN A TIEEMAN TR, RERMRANBEFISG.

o EFSME:

FHSINERFEEENAREFIEITIRECPU LM pmuiEiZEE, ETREFRE
EERSN AEFMESENTIE, EaFRISIERENBRERF _HHXHE . Zid
EBEHENNBABEEENTRRRZRSH . HSIEERMMALEI.

-  (FREE4EBOLTIEMANARER: R

EERBEESHEGMMNA .

- {#ffhce-wae-autofp S LN EER: ATLRIEEEXSECE, £AE

HSHBEG D BIRMICR
o HAFSNNE:

NSINE T EBEZEX BinN EEHTINE, TR, EISTRARIIE

T SER I IR

& 9-1 EHSINEMESIIEN R =

NMAIE | A=
B

TR

BHSINE | AT TS R E A TR
t, THELEFES.

MR EERENAER.

SR | LURERREHITIE, THRERMN
FAfERr, FREOSE R FRRERRIFIN
HEER . EIMRIEZHFISEIRRRE
7, BEBABMECIMNRERE, B
EIXLBEREM AR

SR CZHE S U REHIER
(XBEGEHAT IR o

FRILLZ AN, FHXTEREMRE020 V200, IRCPUTE SR E T H ., AP YLURIES
BEins, ABEE TSNS, TEGESHTHm.

YRR
o {XHCE x86Z2t9371HFE IS IIRFNNSINR
o {YHCE armZ2t9z1H1EERME920 V200 H{FHCPUIEHISHISE TR,
o {NrootFIFaEB(FERNEMET R,
BERIE
TE—: LERNAMETIR,
2. BT ZABSINESE SRS IR
022 FETH

1. ikrepoRECELIEE o

BIOEE AR /etc/yum.repos.d/hce.repofic EXHHSEE B IEMR, ERAIEE

LIS

[base]
name=HCE $releasever base
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9.2.3 FESNINIE
HEETIE

baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

(MEEY::
HCEOS 3.089ECE, RPM-GPG-KEY-HCE-2i#%RPM-GPG-KEY-HCE-3,
#1Tyum -y install hce-waefp$ZENNETE
KNETERERRKN.
PTG <E, GHINE-1RIEHES, NXRBITESREM.

llvm-bolt --help | more

9-1 iSRRI

[root@localhost sdb]# 1lvm-bolt --help | more
OVERVIEW: BOLT - Binary Optimization and Layout Tool

USAGE: 1lvm-bolt [options] <executable> <executable>
OPTIONS:

BOLT generic options:

--bolt-id - - add any string to tag this execution in the output binary via bolt info section
- <data file>

- <data file>

ebuginfo - disables parallel execution of tasks that may producenondeterministic debug info

--dwarf-output-path=<string> - Path to where .dwo files or dwp file will be written out to
--dyno-stats - print execution info based on profile

--enable-bat - write BOLT Address Translation tables

--hot-data - hot data symbols support (relocation mode)

- -hot-functions-at-end - if reorder-functions is used, order functions putting hottest last

AR
FENRANMHAIREBEMES, BIRUSiRELAE.

PATA P as AR BF AN T HH P RETUEREM . TJIUAEHRENRT

AILA TR AL o
Hrh “application” B ARG ERI ZHHIE

readelf -a application | grep .rela.text

9-2 readelf sp$H1TAI

[root@hce2 shard]# readelf -a gemini-redis-server | grep .rela.text
RELA 0000000000000000 0750a490

Relocation section '.rela.text' at offset 0x750a490 contains 241690 entries:
[root@hce2 shard]# i
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2.
3,
(AR FEfE e

- WRITHFEIHFRFE rela.textE, RRALUEHEN

- WMRAEFE, AT RVFBOLTEEFHEHAFIERL, FTEGIAIN--emit-
relocsE-qiNINEHIEE I HIS RIS H .

REN RIZITRIRI B EEE

HEHTUANARG, BIal{ERAIlvm-bolt -instrument -o -instrumentation-file
ﬁv@ﬂgf"ﬁﬁﬂ’]ﬂuxxﬁ'to

f5lgn, BeEtest.soXHETREBR3MKE—RBE, HERFRE{THItest.log
XRIEFERINT®S .

llvm-bolt test.so -instrument -o testd.so -instrumentation-file=test.log -instrumentation-sleep-
time=30 -instrumentation-no-counters-clear

- instrument: BcETHERERNEEMAVFTRIEIESES . KREIPFER
HIEDSE Sotestd.so,

- instrumentation-file: *ﬁéT‘E’\JS‘C{fF%?'(O A fatest.log,

- instrumentation-sleep-time: REHEHIRTEER, BT . AEPERE
30MRE—RBE.

- mstrumentatlon no-counters-clear: EREXAETEREGAESFRAEITE
=8, REFEEEE LT OEEE,

J‘éﬁtestd.soiﬂ‘ﬁ_\‘zﬂ’\lﬁﬁﬁhf ¥, NEREFz{THESBiREEtest. log &,
N FNNE T SR iEtest log RIS EIR SRR

(ERRERNBOLTTEMCNAERER
EEiFtest.logyiHfE, BAJLAERESBOLTXNARZFHITHL . 2600,

llvm-bolt <executable> -0 <executable>.bolt -data=test.log -reorder-blocks=ext-tsp -reorder-
functions=hfsort -split-functions -split-all-cold -split-eh -dyno-stats

(MARTY:
U ERRHSERA, FERMSEAS.
{FFhce-wae-autors S LN HIEE .

hce-wae-autodr $1RIER E X AVECE MR FBTER o
o8I hce-wae-auto [-h] [-c <Path>] [-s <Keyword>] [-e <Pattern>] [-
[] [--free] application

MARE:

o HifThce-wae-autom< /5, FENSHEEERERASHEE S #HEmEEERE
—3, ¥&ZJ9: /data/hce-wae-auto/hce-wae-auto.data.

o HifThce-wae-auto$/E, RFEENFERENXHE, BAEESA: /var/log/hce-wae-

auto/hce-wae-auto.log,

2 9-2 SHIHA

28 |28 | BE | T&/ | 2SN
& wE | KB | Bk

TR{E
-h a |/ it | BRasSSEEIER.
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BFiss 9 THE%E
2% |28 |BE | E/ | 2EaEX
& == | X8 | Wik
THE
-C B |strin | WG | EXEEXHER, BIABEN/etc/hce-wae-
g auto.conf,
s |82 |stin | Wi | ENEENXET, BTEMHER DRSHER
g B
MRRBHREFHNSHE, WAER.
-e = strin | A% | iR LRSHERS, PITIHENSHES. &
g BEFS.
o BNHFIEENNFSHSHES.
o 7 EXRFSTEE. flun:
- ‘467 BRFS4EIFSS;
- 7 REFSIHFST;
- 5 RTFSSEHBRE—;
- EREE,
o BNHFASFSEE ‘7 —&FH, B
“” o, fFiun:
- 1146%%@%1\ %%4\ ,—%—%S*Dr%%Go
1| 'w | | T | RERE RS SETE, FEhTe
< TMREFSHEER.
- B / oi% | AREEREGFSHEEHE.
free NEINR TESMEESXGPRISHHITERR
1%, FrsHEERETboltBIitEsE . &5
x’Egreei‘aﬁ/v‘\, WEGHEZRE, IFmAIELL
appli | & / WA | ERITEIOTESISNE, aILARIIMEXT I’ 24Xy
catio =, flan:
n e mysqld
e /usr/bin/mysqgld
e ../bin/mysqld
(AR

-C.

-s. -e. -|IBEEETRET, AHKA-s>-1>-e> -,
hce-wae-autofp S{FERARAINIT .
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%% 9-3 hce-wae-auto i S{ERREIZE

el

il

hce-wae-auto mysqld

MEVARBRIZENECE, RIFRESHENSHE,
HEHUTHS . wPUT=REBMRFSHE

=/ 0

hce-wae-auto mysqld -
¢ /etc/my.conf -l

MIBTER R /etc/my.confiEENECESE, LS
’E‘E#HEDEEE?E‘@O TS HETRESHE

=1y

hce-wae-auto mysqld -
¢ /etc/my.conf

MIBTEIR R /etc/my.confiEENECESE, L£SE
f#@ﬁ]#bﬁﬁéo WITRE B FESHER

N0

hce-wae-auto mysqld -
s align

M ERERRIS HEE R P EMIE R EiFalign,
FTEDICECRISEAS .

hce-wae-auto mysqld -
e 4:6

N EXRERIISHEERT, EEFS4. 5. 67
SHBE, ERTHEIE

hce-wae-auto mysqld -
e 1,46

N ERERSHERERH, HEFS1. 4. 5.6
RSEEBS, ERHHINMH,

hce-wae-auto mysqld -
e:

NEXRERHISHEERF, EEMESHAS,
S B i FI M

hce-wae-auto mysqld -
e 4:6 -1

N EREBIISHERERT, EEFS4. 5. 689
SHAG, HEEMGS, FEFRITHES.

hce-wae-auto mysqld -
e:-l

N ERERISHERERT, EBEMESHES,
FENEmRE <, FEFRITHES .

hce-wae-auto mysqld
--free

MEVARSZIZENECE, TS HETRIE, RIEk
BSHERSHE, HBITwS . BT
FIEEHRFESHERER

hce-wae-auto -h

ETIESHEMER

9.2.4 FI5INE ( R32#F HCE2.0)
WS TIE

TEMANSINEZ A, B TR MEE . PANFFEREE, 7R AT

&

1. T FaRERFMAN ZHS XGPSR EMN . AILEREMER

A LG TR AL o

Hrh “application” A AFHEERNTHEINE

readelf -a application | grep .rela.text
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9-3 readelf sG-S HITRAI

[root@hce2 shard]# readelf -a gemini-redis-server | grep .rela.text
RELA 0000000000000000 07502490

Relocation section '.rela.text' at offset 0x750a490 contains 241690 entries:
[root@hce2 shard]# fi

- WMRTHEHGHEISEFRFE relatextE], FRRJLAEHEN

- WMRAEFE, AT RVFBOLTEIEFHEHAFIRE, FEGIAIN--emit-
relocsal-qiR INEHIEE —HHI RIS H o

2. HiiThce-wae --check /data/apps/mysql-8.0.28/bin/mysqldés S EENFE
XEFRIESINE

MREBELERN “37 , RRYLUMEANSINETR . BNARZEFHEINE

9-4 18EEERIY 3 h)

[ramt@ st ~]# hce-wae checl fdata/appsfmyﬁql 0.28/bin/mysqld

20:41:21,968-INFO: Log levpl INF
-14 20:41:38,425-INF0: check fdatafapps/mysql—a.G,ZBIbin/mysqld result: 3

BIFE R

AMEILA AL /data/apps/mysql-8.0.28/bin B R FRIMysqldRI A, SN BINASINES
AR FRYIRIE

1. ERERMRN AFHIEIT

a. H17ép<$/data/hce-wae/dbo/gen_instrumentation /data/apps/
mysql-8.0.28/bin/mysqld4E B iEIERR S A

#SH&: /data/hce-wae/dbo/gen_instrumentation N AR,

E] 9-5 /data/hce wae/dbo/gen instrumentation np/v‘\}m-_m_?{&u

0.28/bin/mysqld

ble at address @
ed from the bina g to keep it.

for instrumentation
=all since no profile was specified

cev.cold/1. The support is lim

ut of 69377 functions in the binary (©
] thu input contains 6637 (dynamic count : @

-INSTRUMENTER: Number of i
-INSTRUMENTER: Number of 1
-INSTRUMENTER: Number of T
-INSTRUMENTER: Number of
-INSTRUMENTER: Number of
-INSTRUMENTER: Number of direc
-INSTRUMENTER: Total be
-INSTRUMENTER: Total
-INSTRUMENTER:
-INSTRUMENTER:
fINSTRUHENTER:

bytus of code.
11s (8 backward) from a total of 8 while removing 8 double jump
CTCs total execution count is @ and the number of times CTCs ar

IETERE, SEZRBREMIINAILLiInstAERAEIES
mysqld.inst,
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9-6 HiflL.inst AEERRIRIES ()

[root@localhost ~]# 1s -al *.inst
-rwxrwxrwx. 1 root root 304995968 Sep 15 10:24 mysqld.inst

[root@localhost ~]# |j
b. TR AREUHETEPID, AfI7987042,

9-7 i=1 }ﬂifff“sufrzxﬁyuz PID TWJ

s. Version: '8.0.28"

2. ﬁULmysqldE’Jf“ IR SE E N .
F—MFRAHNBEHEE — M WRMEEXHE, NANRTERELEESE

X R FHATEDSANER
a. WITUTHLSEF—MHEIARNBECEN 4 9/data/hce-wae/config/
mysqld.conf,

[root@localhost]# cp /data/hce-wae/config/hce-wae-tmp.conf /data/hce-wae/config/
mysqld.conf

b. &&/data/hce-wae/config/mysqld.confEE {4+ Horigin-exe=FER .

origin-exe AR ANGIE, AflJ3/data/apps/mysql-8.0.28/bin/
mysqld,
[root@localhost]# vim /data/hce-wae/config/mysqld.conf

9-8 origin-exe FEE~ I

]

[mission]
log-type=instrument
hotpatch-type=model

snapshot-path=/data/hce-wae/snapshot

/data/apps/mysql-8.0.28/bin/mysqld

[stop-strategy]
run-times=1

3. (FREENXHINXINAHIZPI DECEMSINETE
S8z hce-wae --conf [PID] [/path/to/config]

9-9 B EaISIIET &l

hce -wae --c onf 87042 f:iatafhcg -wae/config/mysqgld.conf

2 ’9,4?9 INFO: r_.=_=3r=i mission from tt]r'lf'ltj su__._.._.d

[;oot@._ t ~]# I

4. EIESINE, IHEEARMYysqUETTHL
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B hce-wae --start [PID]

9-10 FENEISNINERTA!

/runtime_output_directory/mysqld.inst ...
utes ...

ta/apps/mys ql-8.0.28/runtime_output_directory/mysqld.inst(pid: 87042) succeed

runtime_output_directory/mysqld.inst(pid: 87842) succeed

BaiE, SLUBE--statusSHEE LIRS . HIREIRunningly, FiH
RIEFELR; K& AFinishedit, FRHIEESLZMITR .

adt&=: hce-wae --status [PID]

& 9-11 §§é BRI
3lhost ~]# hce-wae --status 87042
10:44:48,379-INFO: Log level: INFO
10:44:48,384-INF0O: status: {
"status": "Running",
"sub status": "DataCollecting",
“run_times": @,
"falled code": "NoFailed"
}
[root@localhost ~]# hce-wae --status 87042
2023-89-15 10:45:22,066-INF0: Log level: INFO
2023-09-15 10:45:22,072-INF0: status: {
"status": "Finished",
"sub_status”: "Done",
“run_times": 1,
“falled code": "NoFailed"

5. {itkR, @id--snapshotS# 4R ERY.dbo —HFIRIEAE, AF59
mysqld.dbo,

& 9-12 EEWEHSFE’J dbo il RERSZ 47

dbo snapshot for 042 suc

apshot generated, target_p 87042, path: /data/hce-wae/snapshot
-wae/snapshot/

TREGEE R HIBAIAERIZ J9/data/hce-wae/snapshot/, RIFEBCE S FHRTIRERMZEiH
g};ﬁlg RS e] LA B B E AL R AR BB mysqld.dboiz T, &

6. RIFFSINETER, MAMAER,
o8I hce-wae --stop [PID]
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& 9-13 &IEF)SINET Bpl

[root@localhost w~ op 87042
2023-09-15 10:46:20,867-INF0: Log level: INFO
stop dbo server fully!

19-15 10:46 ,8?1—INFG: dbo stop for 87042 succeed
99-15 10:46:20,871-INFO: mission stopped, target pid: 87042

HESNAINET B RZERA
il]%}ﬁﬁ%hﬂﬁlﬁi%?f&&ﬁﬁﬁ , XEREMZIFHESUE-14. E9-1551FK9-4F
No

9-14 FENABINE T BEEIRE

[root@localhost ~]# hce-wae --console

Welcome to hce-wae!

Releas :
Architecture: »

Type: ‘h' or ‘help' for help with commands
‘quit’ to quit

hce-wae= I

9-15 &N AINE TEHBENFRE
hce-wae> help
h, help Show this help m ge and exit

list List the proc nformation of the current environment,
including PID, PPID, and command

check <Binary file path= Check if the application support static or dynamic
acceleration. B: both not support; 1: static only; 2:
dynamic only; 3: both are supported.

show <Pid= Show all non-kernel proc which contain one of the
shared-object libraries that the target proc
depends on.

conf <Pid> <Config path> Config the target proc by pid

conf <Proce Set the Config of the target proc

start <Pid- Start dynamic acceleration for process

stop <Pid= Stop dynamic acceleration for proces

status <Pid= Show the status of the dynamic accelerating process
its pid

snapshot <Pid> Make a smapshot for the dynamic accelerating proc
by its pld

quit Exit console
hce-wae> [
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X 9-4 PENAINETEFHREREES

FHXERMEE | FABN BSEA

A

<

list list RENHBIERHIZEE, 88PID. PPIDLAK
command{Z&,

status status <PID> | BEHBIEEFHITAIEISINRIES KRS WA
EEFAFREERMEESE:
o N FHHFEPID,
[ ] F_“Z%HE:E%O
o HHISMHMIXE
o LHIIMEKRE.

check check <PID> | &M H BT EREIFRAS/ISINE, BRNXN=F
ZR,

show show <PID> | EiGHEAMKIRER .

conf conf <PID> | ABEHZEEENSINESE], BMARBSEKRX
SEHECEIRIN, RIBREETEERNA

start start <PID> | BEIEIZSINE,

stop stop <PID> | &IEENESINE,

snapshot snapshot SR EHASIMIRTRER

<PID>
quit quit BHFHARERHE.
h/help h/help EREBIER.

9.2.5 FeE {4
AR E T ERSIDEA E SR & P E N ECE IR

S INEEC B S
RN T EBASS SRR EESAT, EIAEE R E SRR .
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9-16 NAINE T BERIAGFSINEREEERRA)

E
[binary]

binary_out_path = "/data/hce-wae-auto”

binary_num_threshold = 100

binary_file_suffix = "blot.auto"

[parameter]

parameters =
align-blocks
frame-opt

align-functions=1

[include]

align-blocks=

[exclude]

frame-opt=none

% 9-5 L &S B
ERZ iR
binary ENX THEISERIEXEM, binary2#iFEESNE-6,
parameter | ARPEXHSHES, TERBERESERSHE . EVEXN—S
#.
Bidllvm-bolt -has SR BEEFMESE
include BREXSHEFEEENSEH, RITFEXSISH, 215528
XA ‘57 255,
EIRLASEZ key, FEEMEAvalue, i, frame-opt=none,
izl
o FEkeyLHIEEENATEIEEEN, MEEL “=" 4R, Flanframe-
opt=,
e includefllexcludeBcEGER—MSEET, excludeBIEsEkAFinclude,
exclude BREMSHEFLREZTELSHSH . RIFEXNSITSH, B13H

ZERA ‘57 248,
1588

o EkeyTXISEEIAFTEIEEEMT, PEEL “=7 LR, Fltframe-
opt=,

e includefllexcludeBit EBER—MESHAT, excludefIfEsckAFinclude,

N5k 01 (2026-08-13)

IRIERE © LATITERAGIRAT 101




Huawei Cloud EulerOS
PR o TE

% 9-6 binary %1588

i i EJ?S HINE ETEAR
pid]
binary_out_path | strin | "/data/hce- | EENX BRI ZHHISEHHIRTFEE
g wae-auto" =
binary_file_suffi | strin | "bolt.auto" EX BoERMA iR HI B EER
X g

HSINERECE A

[binary]

binary_out_path = "/data/llvm_auto"
binary_num_threshold = 1000
binary_file_suffix = "bolt.auto"

[parameter]
parameters =
--align-blocks # SRS EEIS--
frame-opt # FAPENNESHESTERBRISESHIE, NEBL=45H
align-functions=1 # APENSHESHIEE TSHNMNAYE, WERNSHES, MESHEEF
ZEHEE I
[include]
align-blocks= # SHTXISEENEIU=LE
[exclude]
l;[jge-ipt:none IBESHRXNANE, £RNSHEFSTIIRSE Hframe-opt, BfEAnonefd
SHET
indirect-call-promotion= # IEESHZSHINERE, WERNSHETRSTIRFIEESE/sframe-opt
EEE AR

s INERCE S 4
RIFBN0iE T BBARSILREE ST, EHLAEE BB SRR .

9-17 NAMNIE T BEUANSINREEERRG

"
[mission]

log-type=instrument
hotpatch-type=model

snapshot-path=/data/hce-wae/snapshot

origin-exe=/path/to/origin/executable/file

[stop-strategy]
run-times=16

BeE X HHERE
[mission]: EITHRIMEFEERENSE .
[stop-strategy]: MAELIEEE, SEEET—MES.
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5 9 TH
*9-7 e EEEHA
BhE | 283 ik
[missi | log-type | IZfTATEEREL L, JEMXZHFinstrument 5,
" Mhotpatch- | #akTHER, 2aTXE S model Bptracel=t.
type
snapshot- | BRI A HIREE UG FHAYE R
path
origin-exe | [RIGNFIRINE, {FRinstrumentHERERAT, TUEELL
S
[stop- | run-times | IEEMMIREL, RENZRHAIEHSINRTESELLMAK, =
strate BNZIF1R
W Meriod | IREit/EN, AEhZm MRS i, B0, B
BESEEN1~600,

9.2.6 CPU fE{tH4HEigE

Bid ST R UcpuHceonfigal i TCPUBBHAFIEIRE, TRIIE T BRIECESEHN

HXIMAER

(iR

=l

UcpuHconfigis SHITRHINESFRFEE, osEREEmRE.

2 9-8 UcpuHconfig & Fi5iBA

Ihae (SRR S s8%2 | =0l &t
LEEFEE | WREML3AR | spill [on] UcpuHconfig --spill | -
pratun =, off] on
BIPLRETF
15, @Ik
spill; L3RE—
WMoE, —8D
=R, ST
spill,
BEERE | MRWSHSH | write_un | [on] UcpuHconfig -- -
CPUEFH | EUER. ique_sha | off] write_unique_share
write 5EEEZ re on
unique cachelinef947
sharelR% | 59 (fpign
memcpy ) , {&
Bt tEREMILTS
=,
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FPiEmE 9oTE%
IhRe {sEFF AR 281 282 | =0l = p=d
cache line | Topdowni2& | cachelin | Z# UcpuHconfig -- 0: fiE
gz | B/ixbound e (€% | cacheline 0 me

50%LAE, H#E 5RER ) =
AL3 bound, 1:
SENBEmE drrip
%, ERETE it
ERISERRRIR ).
plru
3: B
nE
=
L3Mddrfg | TopdownIgE | prefetcht | [on] UcpuHconfig -- -
FREX Fl/Simbound gt_en off] prefetchtgt_en on
40%LLE, HA
AL3 bound,
FHBEMzIEdie
DDRF &
(20GLALE)
X iA)prefetch B
LX‘DéDDRm
ZEFIXXAET | TopdowniZR | reg_evict | [on] UcpuHconfig -- -
=EEN ZlfSimbound, | disable | off] reg_evict_disable
ddr BMRS1L3/ on
mE, II:EIE)L:L3;}IL
E_-zl}/\y‘zlﬂ_LB
ZIiT, FJHEC
B
ZEFIXXAET | TopdowniZR | reg_evict | [on] UcpuHconfig -- -
=HBEMNE | F5iwbound _selfsnp_ | off] reg_evict_selfsnp_d
ftbcpu 40%LA L, FH | disable isable on
AL3 bound,
FIFELE
cpuML3fy | TopdownizZZ | prefetch | [on| UcpuHconfig -- -
FREY FlEigbound, | (3 off] prefetch_L3 on
HFBEBL3
bound, #1E
DDRZA, A
PAZIR K FREN o
B& BEEEE4FFRIE | show [Ihae UcpuHconfig -- -
EER. | all] show spill
UcpuHconfig --
show all
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5 =12

9.3 Pod FREETH

HUIRSR M

YR SR

ER75E

FESESREEHENFSET, PodiemeIBINRiREQOSH IR RIFITESIEARE, =7
W& T B, HCEfRoncn-tbwmrREIET R, BidtbwmcdiTEGSEEW A
BAEAIMEIRE, SEIMEEQ0S.

AINEEEIEERAIfbO, ERRIBIHERIAM-RIFbORMBIER, FINEkifbIKzN.

e {XHCE 2.0 x86Z24a37¥FEMtbwmclifp S .

o (NAiFrootFHHFHIITtbwmclidgs <

o thwmclifp$R—ATBIREEE—1M-REEEEQOSINEE, S KASZIFFHITEREM
#£QoS.

. XX'E?)}%H%?EE%EWKEE, RFRIZRERIQoSMMNEEL, FEFNEHBCEML
QOSI ﬁbo

e RZiFcgroup v2,

o FAfKoncn-tbwmRHBARSIMFREIRMERDIAES . ElEoncn-tbwmBFEEX
XS FREIREHIERE

o (IFRBIMF. HNFE., Pk “-7 T 7 MEFR/AEENNR
2, EfttFRERMN-RARIRA .

o LIMEMIES, TEREEUEERIMNIERFRE, WIHMKEHEREDNYE
1TRE, XWFudpFEXRENFIRIMNIGSR, ATEHIIESR. ENOBUFS, BRIEA
HEF

o WEHLEAMEREXBTTCPRIRERESD, EIFTCPIYRIZSRT, MEBESR
WEBFMR, FZFSFIRE TS RIAIMEIRE

o  AFtbwmcliIE. tcipSFIM-RHm<SIER, ReeRMERtbwmci TE#ITIR
®, I, EANELEERiEEITtc qdisc NIRRT, STithR-EEEsEMLEQoS
INRER]RES LM .

1. ZEoncn-tbwmiR{$a ,
a. HiArepolRECEIEE

B BEEIARY /etc/yum.repos.d/hce.repolic B XA S E R IEH, EHRY
BT,

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
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gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

(1 %8B
HCEOS 3.08982& =, RPM-GPG-KEY-HCE-2#;RPM-GPG-KEY-HCE-3,
b. #4Tyum install oncn-tbwmds<Z&oncn-tbwmik{4E ,

c. ISiFoncn-tbwmik{4+-EIERME .

" HiTtbwmcli v, EMTERNERETOT, BIERRALUSERRA
1o

version: 1.0

= AL TFoncn-tbwmpRSS4EH, EEBER MIFE
Jusr/bin/tbwmcli
/usr/share/tbwmcli
/usr/share/tbwmcli/README.md
/usr/share/tbwmcli/bwm_prio_kern.o
/usr/share/tbwmcli/tbwm_tc.o

2. RIBEEHITtbwmclids S,

2 9-9 tbwmcli i5<5iAA

wme 488
tbwmcli -e ethx R/ XAEAN M- REVAE S EQoSINEE

tbwmcli -d ethx egress | 7=fl: {F&EethOM-EHIA B S5 EQOSINEE
tbwmcli -e eth0
enable eth0 egress success

Tl KiFethOM-RAYARBT5EQOSIIEE

tbwmcli -d ethO egress
disable ethO egress success

tbwmcli -i ethx online/ | {&E8E/XAREAM-RAIKE TS EQOSINEE .

offline Tl (EBEethOR-EINE S TEQoSTIAE, FHgEHE
tbwmcli -d ethx ingress | ZM-<

tbwmcli -i eth0 online

enable eth0 ingress success, dev is online

M fFEethOM-RIKEIH@QoSINEE, HiIRENE
5] S

tbwmcli -i ethO offline

enable ethO ingress success, dev is offline

1588
KBS EASAFRINREASNEEM-RAER, 25—
MBEEMRIISNMEENR,

T XKiFethO-FIE J5 [@QoSIIEE .

tbwmcll -d ethO ingress
disable ethO ingress success
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PSR 9 TH*%
g A8
tbwmcli -d ethx SR FIAEAM-ERIEFEQoSIThAE, FHXFifbI
S
) &K HethOM-EAIEFEQoSINGE, FHXiA
ifbIhBE

tbwmcli -d ethO
disable ethO success

tbwmcli -p istats/estats

FTEDW/ R BB RAEFRIHER .
Bl FTENR B ERERRIHER .

tbwmcli -p istats

offline_target_bandwidth: 943718400online_pkts:
36261900ffline_pkts: 265807online_rate: Ooffline_rate:
135800ffline_prio: 0

B FTENRBRERERIHER .

tbwmcli -p estats

offline_target_bandwidth: 943718400online_pkts:
48054520ffline_pkts: 3739610nline_rate: Ooffline_rate:
19307offline_prio: 1

tbwmcli -s path <prio>
tbwmcli -p path

12 & /EiflcgroupfIQoSIit ik
PR E B &IIELEA T QoSN .
e 0: IgEcgroup AEL QST -

o -1: B cgroupABZELQOSIIER -
TM5: & Etest_online cgroupRIL5E /90,

tbwmcli -s /sys/fs/cgroup/test_online 0
set prio success

~f: Eifltest_online cgroupRILsELR .
tbwmcli -p /sys/fs/cgroup/test_online
prio is 0

tbwmcli -s bandwidth
<low, high>

tbwmcli -p bandwidth

IRE/ BB EE.

Tl EEE% TR BEI30mb~100mb,
tbwmcli -s bandwidth 30mb,100mb
set bandwidth success

. BEaEETRETE.
tbwmcli -p bandwidth
bandwidth is 31457280(B),104857600(B)

tbwmcli -s waterline
<val>

tbwmcli -p waterline

RE/ERTEEMEHERKEE,
B IRE MR TEKE/I20mb,

tbwmcli -s waterline 20mb
set waterline success

P EREENETETEKE

tbwmcli -p waterline
waterline is 20971520 (B)

tbwmcli -p devs

BERS LEM-RRIERRIAS
tbwmcli -p devs

lo Egress : disabled

lo Ingress : disabled

ethO Egress : disabled

ethO Ingress : enabled, it's offline

ifb0  Egress : enabled

tbwmcli -c

sEHUMIBRETE M-RAYQoS, EIRAERA.
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=z =] 9 TH
e Lol
modprobe ifb hnEkifb,
numifbs=1
rmmod ifb EEifb,

9.4 TEHFRAIENXTR

BhR
oec-hardware T EE2HCEIRHA —FR IR TN TR, oec-hardwarelgHiRs32

. lR-RSHCERIFERMIIENIE, IR TFEARINGEIE, FREMEENIHE
Hellid.

SRS MLEIC AR
o ENFBMLEICHECRE
WNRIGIEEECAIARSS 28 FR . CPURIRIER], RILAMEFERMLE L,
o IRFHRBMEEICUHERRE
RRES—ARBE UTERFTHIA, UTHEER:
- vendorID: ET @&ID
- devicelD: mHESID
- sviD: #xKJ &ID

- ssID: fRK<EYSID

- vendorID#IdevicelDA[E] .
TER AR ELEIL
- vendorID#devicelDE[E, svIDAE,
KEFCRESHERERIRK BAE, TEMEFRSHESE.
- vendorID. devicelD. svID#E[E,
RER—MRRI &, ERR—MCHMEBARRNR <, TLARERSIEE

Lo

- vendorlID. devicelD. svID. ssIDfE[E,
RER—MRE &, FHER—MCHRMER—RIIRE, NTHEEHR
[, LA ERGRRMEEIS. | mBETHEHLRIIR<, AJUASRKEFRIERIR <
BFR.

BITIE
o EBYAIREER
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BFEr 9 TH3
= 9-10 ENNAIMEEK

= K

BiNH= FERSEN, ISNOEE

i ZE/DBH—KRAIDRFI—KM < ( BIF
EER FEARAE )

lE SRR

o IRFMKXFEER
& 9-11 IRRUHHREEK

= Kk

fRS3EEEIS Taishan200(Model 2280). 2288H
V5 AL EERIARSS S, XIFx86_64
fR3328, icelake/cooperlake/cascade
A{EE—H, {fikicelake,

RAIDE FZHraid, E/P4Hraid0,

NIC/IB-R RS imFINIin TR ZE o BIEA—KE
AR, BEERMNEIP, (RIEEER
B,

FCE FEEEEME, =AM un,

(MERE

o UMNRT|NGLINGI, HIRAIZERR, REMXIFE.
e GPU. keycardEMIX B EIRAIZLRINBIG), RIEBMEEETM, AEERAEXIR

TR o
o IBfTEAAN
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[l 9-18 ={THMREN

EFm (SUT)
1. ARzZBEAL, #trrRENIES
2 {FAEEENTIR, RTIARG
3. hf=mifE, EEREFRFRSERET

AL ERE

iE=5im
1. SEFENSSE, BITELL web BEIUETET
2. RN, ERlRSFIRIZHE hitp/dhcp SRS

AT EFHAEHCE 2.0 ESRA LET, FEIFRERARMMESEIBEE/ usr/

share/oech/kernelrelease.json3Z {4,

SR FNRES

o TEERTE
BLEHCEE /Srepoh Xt MR A I repoill, {ERdNFAEEEEIFHITRE,
o E&RTE

1. ZAHBEHHCERRR, BErepolR, FTFREURAEE.
2. MHCEE7ZrepoRjupdates B RIRENGRFMIXRLIHITRE
TE2 TEEE

o EPFig

a. (FHdnfZEZERFiKoec-hardware,

dnf install oec-hardware

b. HiAoechip<, AIIEREIETT, WFRFRLZEMI.

o [RSBin

1. (EfHdnfZERSSiKoec-hardware-server,
dnf install oec-hardware-server

2. BuiiRSS . AIRSBEEERNgiInXERSZS1EHwebiRSS, EIAFERA80IRE, AILUEE
nginXBRSEE T HHESTIINE D, EHRIBRIEX L A SR .

systemctl start oech-server.service
systemctl start nginx.service

REFIER.
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systemctl enable oech-server.service
systemctl enable nginx.service

3. XA XEEFISELinuUX,

systemctl stop firewalld
iptables -F
setenforce 0

-

ARRIR
o WXTNEA

- #itskdumpFwatchdogliXIMAT S BmIER, EXSEMMXIRS T,
BRI IX I .

- keycard Ui IR I FFRRIopenssUETEMRAS , IBEMRAILABIEIAMBYESR
THIAT, ERANEIATARSE FEE/optBRT:
openssl.tar.gz

- gpuliXIkE—LEFET R, SERETLUARIAMAIER FHIT, SER
BELA T AE TEEl/optBR T :

https://github.com/NVIDIA/cuda-samples/archive/refs/heads/
master.zip

radeontop
glmark2
clpeak
gpu-burn
VulkanSamples

- BRI EERENURIREE R XA T =R LA XE, R
INHUROS TERE, fethernet, dpdkEENLHIR:
systemctl stop firewalld

- usbUIXINHEBIRIE KX usbiR B R BREERIRBNK, SEEMXEEF
RIBR T EARRM R FEaE AT FRUSbIR S o

- Jusr/share/oech/lib/config/test_config.yam| S5&E4Nix IRAC & &R,
fc. raid. disk. ethernet. infinibandf@& 4Nt EITESCiRIBLIRIA S HITHED
B, IEEENREYE, HeEHUtFEERE.

o iATSRES

& 9-12 MRS

MiztT BNz =izt T
system v v
acpi v -
clock v -
cpufreq v -
cdrom - -
disk v -
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FAF$srs 9 TH3
IR BENasiliTR M= liztIn
dpdk ] ]
ethernet v v
fc - v
gpu - v
ipmi v -
infiniband - v
kabi v v
kdump v -
keycard - v
memory v -
nvme - v
perf v -
raid v v
usb - -
watchdog v -

(ERIES

RS

e /usr/share/oech/kernelrelease.jsonX {45 T HEIIFHIFE RFRAS, (FEF
uname -afs LIASBIRFERZIRA R EE TERSIFRINRA .

o IERBUASHEMENR, XRN-RETUHR, BETHERUINR; ERN
iR i%ERE, A&Jup. BNAEFER SR ORTR-RE .

e /usr/share/oech/lib/config/test_config.yam Zf&{ 4N INACE L4 ER,, fc.
raid, disk. ethernet. infinibandi@& {4 MBI CIRIECIRIMEHITEE, HE
AR EERE .. TR, IRETEENFMAYIPHELE, M5
&, AT7&RE, RSIHAYIPEHEFIMER.

ERLE

LTE1 AEFIRENUHER . ZFik/E500ech,

# oech

$I2 1E5ID. URL. ServerfitE&EIN,

IDENKHFS, ATECENX (2 IDPREEHIFNRZN ) ; URLEBNIESF Rk

1%; Server WRIES AEFinr] LA EEIHOAMRS S H&D ip, ATFERUHRER
MILEMIAYERSZ i . ARSZImNginXERINIROS 280, WNRIRFBInETRETHEZBIENIZ
i, Compatibility Test Server BY{EREZMAIRSIRAVILSSIPHBLE; BUFEER L
wOS, tkal: 172.167.145.2:90,
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The HCE Hardware Compatibility Test Suite
Please provide your Compatibility Test ID:
Please provide your Product URL:
Please provide the Compatibility Test Server (Hostname or Ipaddr):

3 EANUNERERE .. EAMIRERE, EZEBmEEE AR SR
AR, MBI LU A B .
These tests are recommended to complete the compatibility test:
No. Run-Now? status Class Device driverName  driverVersion chipModel boardModel
1 yes NotRun acpi
2 yes NotRun clock
3 yes NotRun cpufreq
4 yes NotRun disk
5 yes NotRun ethernet enp3s0 hinic 2.3.2.17 Hi1822 SP580
6 yes NotRun ethernet enp4s0 hinic 2.3.2.17 Hi1822 SP580
7 yes NotRun ethernet enp125s0f0  hns3 HNS GE/10GE/25GE  TM210/
TM280
8 yes NotRun ethernet enp125s0f1 hns3 HNS GE/10GE/25GE  TM210/
TM280
9 yes NotRun raid 0000:04:00.0 megaraid_sas 07.714.04.00-rc1 SAS3408 SR150-M
10 yes NotRun gpu 0000:03:00.0 amdgpu Navi Radeon PRO
W6800
11 yes NotRun ipmi
12 yes NotRun kabi
13 yes NotRun kdump
14 yes NotRun memory
15 yes NotRun perf
16 yes NotRun system
17 yes NotRun usb
18 yes NotRun watchdog
Ready to begin testing? (run|edit|quit)

SBA ERUWAE. allnoneN BT 2ik|2EGE (X NUIRsystemAATEGE ) 5 MAHFR

NS SIS N N IS “ ” >
SLIERNHE . RNEEEE— RS, K TEERE, EREEMN “no” ik
y — e NN

“yes” , ‘rZMAECSHIES,
Select tests to run:
No. Run-Now? status Class Device driverName  driverVersion  chipModel
boardModel
1 no NotRun acpi
2 no NotRun clock
3 no NotRun cpufreq
4 no NotRun disk
5 yes NotRun ethernet enp3s0 hinic 2.3.2.17 Hi1822 SP580
6 no NotRun ethernet  enp4s0 hinic 23217 Hi1822 SP580
7 no NotRun ethernet enp125s0f0  hns3 HNS GE/10GE/25GE  TM210/
TM280
8 no NotRun ethernet enp125s0f1  hns3 HNS GE/10GE/25GE  TM210/
TM280
9 yes NotRun raid 0000:04:00.0 megaraid_sas 07.714.04.00-rc1 SAS3408 SR150-M
10 yes NotRun gpu 0000:03:00.0 amdgpu Navi Radeon PRO
W6800
11 yes NotRun ipmi
12 yes NotRun kabi
13 yes NotRun kdump
14 yes NotRun memory
15 yes NotRun perf
16 yes NotRun system
17 yes NotRun usb
18 yes NotRun watchdog
Selection (<number>|alljnone|quit|run):

FI5 Fallid. ERTREBArunFHENH o

$ke HEWXER. MidTkEaU HENXEREIRSEE, EFERERIBEDT.

BIEMERE, ARER LEURER.

LIE =S

Summary

N5k 01 (2026-08-13)
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ethernet-enp3s0 PASS

system PASS

Log saved to /usr/share/oech/logs/oech-20240928210118-TnvUJxFb50.tar succ.
Do you want to submit last result? (y|n) y

Uploading...

Successfully uploaded result to server X.X.X.X.

.

IREVEESR
o WRETEE

MiAsERkfSE, MK HESREFE/usr/share/oech/logs/BR T, FIXHESHFHF
BERITEENLAE.

o NEEHEEFRMRNRS
NiSREENARS, AHEEEACE serverimiZBINIHESR .
a. WESERFIFFERSSImIPHENL, BRESA=ResultsRE, HEIXIMATNIidiEt
No
9-19 FLEREENIRIRS
HCE Hardware Compatibility Test

Huawei-2288H-V5-Purley

« TestID: test1

| Please select a job v

b. HABRMESRALUEIEGNNHAERER, SENEERMRIITER

o

i

SummaryBERBEMIXER,
DevicesEEFTBREHIREER .

Runtime&E& X TR EFMEMESHITEE.
= Attachment ik B &M

9.5 A-Tune TE

9.5.1 TAiIR A-Tune

BRAERFHAENZN MR ARIEMING, WMTEBRFHNAEECE, 70 &IFRE
#aesy, Ml SSHERERELIL, XMBREXEE, M, EITERIFRS LA
SFEBpE LT, NBESTELR, WRRNERSIEE . SRiiErEmmRG
HRRIN RIMNEIS R EIA7000S M RENNSR, HEWSEFEMBEMIIRAIEN, 173
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EBRIRI AR A 2IE MBI, SEORNERIREITRE, BRI T —ITkESE %R
HTIFE, BRAFPHREAD.

HR, BERFFAHEMRENG, BT ASNEGEEEN, SMEHERT
SARER, AIERENNAZSEEREE, Bit, FENSFEEFEIXE
FERIEEN, EEERRFIRMIIZMEED, FRAENRREFIREMNRE.

B4, LRSS Hm=TER, T8, MK, FEFEEGERERELARSS, LWET
EBHSZEREINNAINEAS, URAREEHES.

BT MRS _EiRksk, HCEEERLopenEulerfJA-TuneT B,
A-TuneR—HXEFAIFENRFMREM K SI1ZE, SRBEALSREEAR, EinsE

VRRENRRESR, BENFHERESIFE, HMMHERRE, LR EFREN
R 2HEEAS, RISATRESTIRS.

9.5.2 RERSEE

%% A-Tune
ABNBA-TuneILZEERINLES o
ZRIEXNA
A-TuneZ#FENIEIL. DHEXNEEHEN ==
o HiliER
clientflserverZi=EIR—&aH8E L.
o HHIER
clientflserver Bl & =EAR BRI L .
o EEHER
H—a&clienti 2FIKF—Eservert284BH -
TRIRE
LIRA-TunefIRMELBANT -
1. ZEA-TunefRSBI%

# yum install atune -y
# yum install atune-engine -y

2. HFADHEE, BLFEA-TuneZ i,

# yum install atune-client -y

3. WIFRETRENI . trHEIZENFERREZER .
# rpm -qga | grep atune
atune-client-xxx
atune-db-xxx
atune-xxx
atune-engine-xxx

2fZ A-Tune
APNBA-TunefIFRLBZE
BCEME
A-TuneBt & {4 /etc/atuned/atuned.cnfRVBCETRIHABYI T :
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o A-TunefRSBEnNECE ( IRIEFZHITIES) -

protocol: FRZgRPCARSSEMRRIIMNY, BUEAunixaktcp, unixAZithsocket
BEH, tepfsocket @MfiwOAT . ERIAAUNIX,

address: RZigRPCARSSHIaNitbtE, BXAIAJunix socket, HADHIUED
E, HIEHMmITRYipitbit .

port: E#ZgRPCARSZAIIIRO, SEEI}0~65535K[HMAANRO. 1R
protocolfeE2unix, WAFEEE.

connect: EHNERFEIEBNT, A-TunefrET=MipFIZE, ipitltARIIES 7y
(=
rest_host: FE%rest servicef9{mirttetlk, EAiAAlocalhost,

rest_port: ZR#Zrest servicefImilfin, SEEAH0~65535KFEAAIRE, 2K
1A98383,

engine_host: 5Z&%tatune engine service§iEiZRttit .
engine_port: 5Z&%tatune engine servicefEER%IK .
sample_num: R&ZHiTanalysisiielT REHF R E, EAAN20,
interval: REZtifTanalysisitizit REFEARIEIRATE, EAIASI5s.

grpc_tls: RHEgRPCAISSL/TLSIERRIGH K, BRIARFHE . FEgrpc_tls
5, atune-adm@S7EFERRIREREU NTMETEH SRS HEHTE
il

" export ATUNE_TLS=yes,

= export ATUNED_CACERT=<ZFifCAIEBIREE>,
= export ATUNED_CLIENTCERT=<ZFRIFHI&E>,
= export ATUNED_CLIENTKEY=<Z Fi%ZHIRZ2>,

" export ATUNED_SERVERCN=server,

tlsservercafile: gRPCERSZIHCAIFPIZRR,

tlsservercertfile: gRPCARSZImIEHIRIR .

tisserverkeyfile: gRPCARSSIRZFSHIRR o

rest_tls: ZKBirest servicefISSL/TLSIFHIRIEFF X, BRIAFFE.
tlsrestcacertfile: ZESirest serviceRIPRSZiHCAIEB IR,
tlsrestservercertfile: ZR#rest serviceHIIRSZIHIEPBIRRR o
tlsrestserverkeyfile: ZR#Firest serviceHIIRSZIHZIAIRRR

engine_tls: ZE#atune engine serviceRSSL/TLSIERRIEFF R, BRAFFE.
tlsenginecacertfile: ZFR#atune engine serviceAIZE FixCAIEH IR,
tlsengineclientcertfile: Z#tatune engine servicef92 PIHIEBIRR .
tlsengineclientkeyfile: ZE#Zatune engine servicelIZFiRZAIRRR .

o system(EE

?Zsat;m?9géﬁiﬂﬁ*ﬁ%%%%ﬁeﬁﬁﬁﬁéﬂES%%SIFE‘.%, WIIRIE R A LR BT
Zr¥ o

disk: ffTanalysisitizRd FRERERIXI N ERYE B SHRITHEBX IR
HEEERIE .

N5k 01 (2026-08-13)
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- network: HfTanalysisBIFHEERERXTMAIN-RAYE BT REXMWL
NEEIEENINE,
- user: B FulimitiBX MRS BEIBFE . BRIRSZ#FrootFlF,
e HEER

Ei&%&ﬂ%&a%ﬁgﬁiﬁu, FiNRinfodk5l, HEEEITENTE/var/log/messages

e monitor5&2
HNEGENIEARENRRFEHES .
e tuningE8
tuning A R AHITEEZBMNNEERIINSHER..
- noise: SHMREANT(GEE.
- sel_feature: EHIBELRAMSHEEZ R HERIFX, BIAXA.

=Nt

HABHBHRHRHBHHHHHHB AR AR AR HRHHHHHHRARY server #EABHBHBHRHHHHHHBHB AR AR HRHHHHHH
# atuned config

[server]

# the protocol grpc server running on

# ranges: unix or tcp

protocol = unix

# the address that the grpc server to bind to

# default is unix socket /var/run/atuned/atuned.sock
# ranges: /var/run/atuned/atuned.sock or ip address
address = /var/run/atuned/atuned.sock

# the atune nodes in cluster mode, separated by commas
# it is valid when protocol is tcp
# connect = ip01,ip02,ip03

# the atuned grpc listening port
# the port can be set between 0 to 65535 which not be used
# port = 60001

# the rest service listening port, default is 8383

# the port can be set between 0 to 65535 which not be used
rest_host = localhost

rest_port = 8383

# the tuning optimizer host and port, start by engine.service

# if engine_host is same as rest_host, two ports cannot be same
# the port can be set between 0 to 65535 which not be used
engine_host = localhost

engine_port = 3838

# when run analysis command, the numbers of collected data.
# default is 20
sample_num = 20

# interval for collecting data, default is 5s
interval = 5

# enable gRPC authentication SSL/TLS

# default is false

# grpc_tls = false

# tlsservercafile = /etc/atuned/grpc_certs/ca.crt

# tlsservercertfile = /etc/atuned/grpc_certs/server.crt
# tlsserverkeyfile = /etc/atuned/grpc_certs/server.key

# enable rest server authentication SSL/TLS
# default is true
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rest_tls = true

tlsrestcacertfile = /etc/atuned/rest_certs/ca.crt
tlsrestservercertfile = /etc/atuned/rest_certs/server.crt
tlsrestserverkeyfile = /etc/atuned/rest_certs/server.key

# enable engine server authentication SSL/TLS

# default is true

engine_tls = true

tlsenginecacertfile = /etc/atuned/engine_certs/ca.crt
tlsengineclientcertfile = /etc/atuned/engine_certs/client.crt
tlsengineclientkeyfile = /etc/atuned/engine_certs/client.key #

HHAHBHHBHHBHHRRHRRHHRHHRHHBHHRHHRRAH O HAHHRHHRBHHBHHRHHBHHRHHRHARRHHH

[log]
# either "debug", "info", "warn", "error", "critical", default is "info"
level = info

HUHBHHBHH B AR BB AR B AR R R AR AR RHRRHRAH MoNnitor H#RAHBHHRHBHHBHHBHHHHBHHBHHRH S HH
[monitor]

# with the module and format of the MPI, the format is {module}_{purpose}

# the module is Either "mem", "net", "cpu", "storage"

# the purpose is "topo"

module = mem_topo, cpu_topo

BHHBHHBHHRH AR AR HHRHHRH AR AR AR HHY System #HBHHBHHRHHHBHHRHHRHHRHHRHHRHHH
# you can add arbitrary key-value here, just like key = value

# you can use the key in the profile

[system]

# the disk to be analysis

disk = sda

# the network to be analysis
network = enp189s0f0
user = root

HUBHBHRHRHRHBHH B U BB AR BB BRH R AR ARHRY CUNING BHHHHHHRHBHRHRBRBHH U BB BRI R HH
# tuning configs

[tuning]

noise = 0.000000001

sel_feature = false

A-Tune enginefit B3 {4/etc/atuned/engine.cnfHIBCE AN T :

e A-Tune enginefRBENECE ( AIRBEHREHITIER )
- engine_host: ZE#atune engine serviceRI{dilfrithit, EXiAAlocalhost,
- engine_port: ZE#atune engine serviceRilFiwO, SEEII0~655355KEFH
#9imE, BAIAS93838,
- engine_tls: ZE%tatune engine servicefISSL/TLSIERRIEFFR, BRAFFE.
- tlsenginecacertfile: ZE#Ztatune engine servicefIIRSZiHCAIERIRIR .
- tlsengineservercertfile: ZE#Zatune engine servicelIPRSZIMERIRR o
- tlsengineserverkeyfile: ZE#atune engine serviceHIIRSZIHZIAIRRR
e HEER
E}E’%}Rﬂ%ﬂﬁlﬁﬁﬂ’ﬂ?&%m ZHAAInfol B, BEEEITEDTE/var/log/messages
BeETpI

HHHHHHBHHBHH U HR BB AR B R HRHHH AR AR AR BRHRY engine HEHH AR HBHRHHHHHHHHHHHHRHRHRHHHH
[server]

# the tuning optimizer host and port, start by engine.service

# if engine_host is same as rest_host, two ports cannot be same

# the port can be set between 0 to 65535 which not be used

engine_host = localhost
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251 A-Tune

engine_port = 3838

# enable engine server authentication SSL/TLS

# default is true

engine_tls = true

tlsenginecacertfile = /etc/atuned/engine_certs/ca.crt
tlsengineservercertfile = /etc/atuned/engine_certs/server.crt
tlsengineserverkeyfile = /etc/atuned/engine_certs/server.key

B e R e N I e e e R
[log]

# either "debug", "info", "warn", "error", "critical", default is "info"

level = info

A-TuneZETkfE, EEEEA-TunefRSS, ARBEIA-TunefRsS .

o FEA-TunefRs3: {Eatuned.cnfleE X M-RINEERIERE .
BRI TGS UER S RERESE NI TN RIEX NI EEEEIM<,
FH{&/etc/atuned/atuned.cnffInetwork B BRI AXT M A EMF -
ip addr
BRI TGS B S EERE R E N TRERX MU STEISE%E,
F&2 /etc/atuned/atuned.cnfrRfddisk B EIEIR NI R RIS EHER -
fdisk -l | grep dev

o XTFEE: EHNA-TunelISIEEFIZFinlER T grpa@SthY, FRIAAT &% %
2, FEREIER. AHEELZENER, A-TunefASiBHIEB4ERKSG X, 1B5H
FPETEREREFIESE. NRAEZELZSEM, aJLE/ etc/atuned/atuned.cnfrp
AYrest_tls 1 engine_tlsEc&ixTUK & Afalse, FEB¥E/etc/atuned/engine.cnfe
AYengine_tlsE&iEINiZ fafalse,

A E=
MRARELZEIEBSHI—IERSA-Tune X,

e BxEflatunedfis3.

# systemctl start atuned
o HifatunedfRSZIRE.

# systemctl status atuned

EEEWT, NRSEE0KI0.

@ atuned.service - A-Tune Daemon
emd/system/atuned.service; disa ; vendor preset: disabled)
since Sat 2019-12-21 19:28:47 CST; go
Main PID
Tasks:
Memory: M
CGroup: em.slice/atuned.service
947960 /usr/bin/atuned
94797 python3 /usr/libexec/atuned/analysis/app.py /etc/atuned/atuned.cnf

94801 /usr/bin/python3 -c from multiprocessing.semaphore tracker import main;main(3)

[25) A-Tune engine

ERBERARBXIINGE, FEEEA-Tune enginelRSS 7 HEER .

e [Sxflatune-enginefRsS
# systemctl start atune-engine
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o EifJatune-enginefRSBZIRTE:

# systemctl status atune-engine

Elilm!ll]'l' LJHEQF’E}JEZI}J o

.service; disabled; vendor preset: disabled)
12 EDT; 33min ago

ec/atuned/analysis/app_engine.py /etc/atuned/atuned.cnf
ltiprocessing.semaphore_tracker import main;main(3)

DhIERE
D EE B

AT TMH AR EIIREIENER, A-TuneSTiFPHREE ., JLUE=NAHES
FERE, BECAHNSIEEN), BRRR ISR, HiERRRIE,

#MEL: AERNMEERI—MEELN: EAR— P RaEEFinflkSiK, £
BN TRLEESIERR, HttpHELNBHRRRAAR

BB

SR EEEEHEE S, Ea|EWipttitilinOS S NEES 4, BIRYAHE
ZesipianZipttit FRYS|EEEE,

1. BMIRSBIRT =_EAY/etc/atuned/atuned.cnf3Z {4,

- 34fTHYengine_hostflengine_port{E /95 |15 mmVipttit A Nim 0= . @0k
B, Niz{&Z9engine_host = 192.168.0.1 engine_port = 3838,

- 184917705517 rest_tls Fllengine_tls eXafalse, BUIFZEBFIECEIE
., AR ERI AR BB EssUER, BRIEXHMNINEEEEEIE
B, BUEEZLRE,
2. 1BE|ET5 5 /etc/atuned/engine.cnf3Z{4,

- 1747#018178%engine_host¥lengine_port{&c& 5 |25 mATipiteit 1w
S, Miz{&sengine_host = 192.168.0.1 engine_port = 3838,

- E2217Mengine_tlsAY{EM Fifalse.

3. EBUHEEENHERESTRRS, BEFTSEN.
- RBimTREAGS: systemctl restart atuned.,
- S|EBigTaEAGS: systemctl restart atune-engine,

4.  (A[EHEE ) EA-Tune/examples/tuning/compressX /{4 Fiz{Ttuningd<,
IS HmILEEERENI .
a. 1B&EE%EA-Tune/examples/tuning/compress/READMERJIE S TTRRLMIE
b. #fTatune-adm tuning --project compress --detail compress_client.yaml,

1. AXEARHABEBEREER AEFMREE, MEFEHRALIGatuned.cnffl
engine.cnfehfyrest_tls/engine_tlsig i false

2. BURRENXHEREZEERS, SWELFEER.

3. EE(EMAatunefRBZITAEZRASHIFHLIE,

4. atuned.cnf X{4HRY [system]#EtRAGdiskFInetwork IR E(& M 9 SEFMME FRRVRE A2
GRS

M #%hRA 01 (2026-08-13) AR © AR BRABIRAS 120



Huawei Cloud EulerOS

5 =12

RIS

451
atuned.cnf
# ... 5.

# the tuning optimizer host and port, start by engine.service

# if engine_host is same as rest_host, two ports cannot be same
# the port can be set between 0 to 65535 which not be used
engine_host = 192.168.0.1

engine_port = 3838

# ...
engine.cnf

[server]

# the tuning optimizer host and port, start by engine.service

# if engine_host is same as rest_host, two ports cannot be same
# the port can be set between 0 to 65535 which not be used
engine_host = 192.168.0.1

engine_port = 3838

SREPENER

ﬁ?i?—;%”‘“,ﬁiﬁ?‘ﬂei_iﬂm A-TuneXZ BN R BRISHECE RIS TaIESE
i, BRAFERZGENTSETEN, AMRFEMIRER.

EBHBENH

DA—NETRIETINTR . HEDSEEEFIRHIRS, AERESHSHS]
EXH, At RiESED ﬁE’J?av, LRI RIS EHITECE .

FEREPIRIIIRSIREPEEIpI192.168.0.009F = £, MBXGFREZT =L,
Bt D _AAREREM G, RN RZEEI cpiMGBIE, FrAFERENE
BX .

atuned.cnfECE N {EHER

. protocol EIRE Htcp,
2. addressig B HHR1T mAYipiteilt
3. connectiZBENFAET =A0ipitit, E—MAET=E, ERANTGRip, FiEHE
ShaFto
4. EEAART, BJLAgErest_tls #lengine_tls J9false,
5. FrBMEMNT SRYatuned.cnfEfiREE EAEIAMER

1. ¥Zengine.cnfAfdengine_hostflengine_porti® B ARSSikatuned.cnfdh
engine_host#engine_port—#MYipFlig [0S .

2. AEARHANEBEPEES AEFMRE, BEEtHalligatuned.cnffll
engine.cnfdiflrest_tlsFlengine_tlsig & Hfalse,

3. BUEEEXHEFEERRS, SMENFAEER
4. EEfEAatunefkSITAZEIIFIFHIE.

441

atuned.cnf
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# ... FIHE...
[server]

# the protocol grpc server running on
# ranges: unix or tcp
protocol = tcp

# the address that the grpc server to bind to

# default is unix socket /var/run/atuned/atuned.sock
# ranges: /var/run/atuned/atuned.sock or ip address
address = 192.168.0.0

# the atune nodes in cluster mode, separated by commas
# it is valid when protocol is tcp
connect = 192.168.0.0,192.168.0.1,192.168.0.2,192.168.0.3

# the atuned grpc listening port
# the port can be set between 0 to 65535 which not be used
port = 60001

# the rest service listening port, default is 8383

# the port can be set between 0 to 65535 which not be used
rest_host = localhost

rest_port = 8383

# the tuning optimizer host and port, start by engine.service

# if engine_host is same as rest_host, two ports cannot be same
# the port can be set between 0 to 65535 which not be used
engine_host = 192.168.1.1

engine_port = 3838

# . JHE...

engine.cnf

[server]

# the tuning optimizer host and port, start by engine.service

# if engine_host is same as rest_host, two ports cannot be same
# the port can be set between 0 to 65535 which not be used

engine_host = 192.168.1.1
engine_port = 3838

(MmEizY::
engine.cnf&E S HILEPEBRIBCE -

9.5.3 EAAE

BAFY LB &S 1TE Fikatune-admfEFA-Tunel2tIOTHEE . AENPBA-TuneZH
inE BHIINRERIERS X
SR EE
o {FRA-TuneFFEE(EMArootiX R
e atune-adm3z#AYERSEILAET atune-adm help/--help/-h &if,

e define. update. undefine. collection. train. upgradeAFszZiFTizHl17,
o WSIERA, [ TREHME, < FTresHwik, BFSHBSIRERBE.

Eif s
list
IngekR
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HAR G SR FRIprofile, LAKR Ha1AtTFactivelkZ&SHIprofile,

Lo =52

atune-adm list

{EFRRE

Active BtrueZR RS RUEIERIprofile, REIFRRZA

long-connection,

# atune-adm list
Support profiles:

+ + +
| ProfileName | Active |

+ +
| arm-native-android-container-robox | false |
+ + +
| basic-test-suite-euleros-baseline-fio | false |

+ + +
| basic-test-suite-euleros-baseline-lmbench | false |
+ + +
| basic-test-suite-euleros-baseline-netperf | false |
+ + +
| basic-test-suite-euleros-baseline-stream | false |
+ + +
| basic-test-suite-euleros-baseline-unixbench | false |
+ + +
| basic-test-suite-speccpu-speccpu2006 | false |
+ + +
| basic-test-suite-specjbb-specjbb2015 | false |
+ + +
| big-data-hadoop-hdfs-dfsio-hdd | false |
+ + +
| big-data-hadoop-hdfs-dfsio-ssd | false |
+ + +
| big-data-hadoop-spark-bayesian | false |
+ + +
| big-data-hadoop-spark-kmeans | false |
+ + +
| big-data-hadoop-spark-sql1 | false |

+ + +
| big-data-hadoop-spark-sql10 | false |

+ + +
| big-data-hadoop-spark-sql2 | false |

+ + +
| big-data-hadoop-spark-sql3 | false |

+ + +
| big-data-hadoop-spark-sql4 | false |

+ + +
| big-data-hadoop-spark-sql5 | false |

+ + +
| big-data-hadoop-spark-sql6 | false |

+ + +
| big-data-hadoop-spark-sql7 | false |

+ + +
| big-data-hadoop-spark-sql8 | false |

+ + +
| big-data-hadoop-spark-sql9 | false |

+ + +
| big-data-hadoop-spark-tersort | false |
+ + +
| big-data-hadoop-spark-wordcount | false

+ + +
| cloud-compute-kvm-host | false |

+ + +
| database-mariadb-2p-tpcc-c3 | false |
+ + +
| database-mariadb-4p-tpcc-c3 | false |

YiERIprofile2web-nginx-http-

MAERRAS 01 (2026-08-13)
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+ + +
| database-mongodb-2p-sysbench | false |
+ + +
| database-mysql-2p-sysbench-hdd | false |
+ + +
| database-mysql-2p-sysbench-ssd | false |
+ + +
| database-postgresql-2p-sysbench-hdd | false |
+ + +
| database-postgresql-2p-sysbench-ssd | false |
+ + +
| default-default | false |
+ + +
| docker-mariadb-2p-tpcc-c3 | false |
+ + +
| docker-mariadb-4p-tpcc-c3 | false |
+ + +
| hpc-gatk4-human-genome | false |
+ + +
| in-memory-database-redis-redis-benchmark | false |
+ + +
| middleware-dubbo-dubbo-benchmark | false |
+ + +
| storage-ceph-vdbench-hdd | false |
+ + +
| storage-ceph-vdbench-ssd | false |
+ + +
| virtualization-consumer-cloud-olc | false |
+ + +
| virtualization-mariadb-2p-tpcc-c3 | false |
+ + +
| virtualization-mariadb-4p-tpcc-c3 | false |
+ + +
| web-apache-traffic-server-spirent-pingpo | false |
+ + +
| web-nginx-http-long-connection | true |
+ + +
| web-nginx-https-short-connection | false |
+ + +
s N2 I ~
SrRERBEH BN
analysis
Thaesid
RERFRISTRI I EUIERITORHERIRG, FEiTEEL.
EEASE =52
atune-adm analysis [OPTIONS]
SRR
e OPTIONS
28 fEiR
--model, -m P BIZr=ERIFEE
- (EARRVARVRELHITR BIRA, AHEHITEZLN
characterization,
-C
SAhRA 01 (2026-08-13) RIS © ARITTERARBIRAT 124



Huawei Cloud EulerOS

FAFIERE 9 THX
2% ik
--times value, -t | IEEWEHIERATE
value

--script value, -s | IEEREIGITHIN Y
value

{(ERRE
o (ERRARRELHITR AR

# atune-adm analysis --characterization

o (ERRUARIRELHITRAIRRI, FRiTEINMK

# atune-adm analysis

o (ERBIIZRIERIHITNAIRA]

# atune-adm analysis --model /usr/libexec/atuned/analysis/models/new-model.m
EENXEE
A-TuneXZiFRAPENMHZEIMEER , B XFMRERURERIZA T :
1. Adefinemn$ENX— R ARIprofile
2. Hcollectiondp S W EE M FIXS MBI R SR

3. BtrainapLiIAEENEEY

define

Thigetiik

SIIRFBEEMNNAZS, RXIRAIprofileftitin,
CEACg 52

atune-adm define <service_type> <application_name> <scenario_name>
<profile_path>

{ERRE

FiE—profile, service_typeHIZFRatest_service, application_nameRIZiRA
test_app, scenario_nameRJZFRfatest_scenario, CIRAVECEN{EH
example.conf,

# atune-adm define test _service test_app test_scenario ./example.conf

example.conf ILASENTHARBE (IATHMATEERE, (MEtsE ) , tho@E"
atune-adm infoEEBEE/profile 2T BEHY,

[main]

# list its parent profile
[kernel_config]

# to change the kernel config
[bios]

# to change the bios config
[bootloader.grub2]

# to change the grub2 config
[sysfs]

# to change the /sys/* config
[systemctl]
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# to change the system service status
[sysctl]

# to change the /proc/sys/* config
[script]

# the script extension of cpi

[ulimit]

# to change the resources limit of user
[schedule_policy]

# to change the schedule policy
[check]

# check the environment

[tip]

# the recommended optimization, which should be performed manually

collection
IngeiA

SN S ETHRGIERRRERBRIUNOSHISIVAKESR, FISKERERR
FElcsviTURYIIHE IR, (EIIEERN)IZRRIMN SRS .

MR

o ARepSIKERIET Eperf. mpstat. vmstat, iostat. sar,
o CPUEISHERI{ZIEEENE920, Ai@iddmidecode -t processorf&ECPUEIS,

Tt
atune-adm collection <OPTIONS>
SR
e OPTIONS
¥ R

--filename, -f SRR TGRSV R . SH-AT1EE  csv
--output_path, - | &EREHIcsVIIHHIFINERR, HIRHBEITIRE

)
--disk, -b Wiz fTRISEPRERRYEER, U/dev/sda
--network, -n WEEITAHERAIMEEED, tetho

--app_type, -t Fric SEIN AZEEY, {EN)IIZRT{ERRIFRE
--duration, -d WSz TR REHIRRIATE], BuF), BAIAREERTE1200

b
—-interval, -i KEHYERIRT AR, 2P, EOAREERRSH

{ERRE

# atune-adm collection --filename name --interval 5 --duration 1200 --output_path /home/data --disk sda
--network eth0 --app_type test_service-test_app-test_scenario
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(AR

L hTE X T BRSIE—IREIE, —HIKE1200%); RERHNEIEFMIE/home/dataBR
TRFRAnamefI3EH, WEHINAZEERBidatune-adm definefgEBHINERE, XEBR
test_service-test_app-test_scenario SREE[AIfFFNREERT EER BT LABIT bidiEIE T

train
Thietik
ﬁi%%ﬂg*ﬂﬁﬁﬁﬁﬂﬂ’ﬂﬂllﬁo IZRBSZ=/ D RERMNARENIEEE, EU)IG=
Ho
EEASg e
atune-adm train <OPTIONS>
SRR
e OPTIONS
2 iR

--data_path, -d | FFHIEEN) GBI csVHRIB R
--output_file, -o | YIZERHIFTIEE

{ERRE

{EAdataBF FRIcsVIUEHERIIZREN , SERAIFIEE new-model. mEIEModel B
i—FO

# atune-adm train --data_path /home/data --output_file /usr/libexec/atuned/analysis/models/new-model.m
undefine

Thags#id

BRI~ B E X ATprofile,

CEEg)= 52

atune-adm undefine <profile>

=R

BB E X Aprofile,

# atune-adm undefine test_service-test_app-test_scenario

info

ThaeHaiR

BEIINAIprofileAS .

CEE g2

atune-adm info <profile>

(ERARG
EZEweb-nginx-http-long-connectionfprofile AA :
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# atune-adm info web-nginx-http-long-connection
*** web-nginx-http-long-connection:

#

# nginx http long connection A-Tune configuration
#

[main]

include = default-default

[kernel_config]
#TODO CONFIG

[bios]
#TODO CONFIG

[bootloader.grub2]
iommu.passthrough =1

[sysfs]
#TODO CONFIG

[systemctl]
sysmonitor = stop
irgbalance = stop

[sysctl]

fs.file-max = 6553600

fs.suid_dumpable = 1

fs.aio-max-nr = 1048576

kernel.shmmax = 68719476736

kernel.shmall = 4294967296

kernel.shmmni = 4096

kernel.sem = 250 32000 100 128
net.ipv4.tcp_tw_reuse = 1

net.ipv4.tcp_syncookies = 1
net.ipv4.ip_local_port_range = 1024 65500
net.ipv4.tcp_max_tw_buckets = 5000
net.core.somaxconn = 65535
net.core.netdev_max_backlog = 262144
net.ipv4.tcp_max_orphans = 262144
net.ipv4.tcp_max_syn_backlog = 262144
net.ipv4.tcp_timestamps = 0
net.ipv4.tcp_synack_retries = 1
net.ipv4.tcp_syn_retries = 1
net.ipv4.tcp_fin_timeout = 1
net.ipv4.tcp_keepalive_time = 60
net.ipv4.tcp_mem = 362619 483495 725238
net.ipv4.tcp_rmem = 4096 87380 6291456
net.ipv4.tcp_wmem = 4096 16384 4194304
net.core wmem_default = 8388608
net.core.rmem_default = 8388608
net.core.rmem_max = 16777216
net.coreewmem_max = 16777216

[script]
prefetch = off ethtool = -X

{network} hfunc toeplitz
[ulimit]

{user}.hard.nofile = 102400
{user}.soft.nofile = 102400

[schedule_policy]
#TODO CONFIG

[check]
#TODO CONFIG
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E#T profile

& profile

[B];& profile

[tip] SELinux provides extra control and security features to linux kernel. Disabling SELinux will improve the
performance but may cause security risks. = kernel disable the nginx log = application

BRIRESEEH S Gprofile,

update

TheesEiA

B EBGprofileRERAISAIREF Fanew.confhHIAR .

CEEg)= 2

atune-adm update <profile> <profile_path>

ERARG

EFhE Atest_service-test_app-test_scenariolprofilefftInanew.conf,

# atune-adm update test_service-test_app-test_scenario ./new.conf

profile

TheessA

FafiEiEprofile, (EELTFactivelXE,

CESg =50

atune-adm profile <profile>

S

profileZ&Elistip S EIIER

EARG
iEweb-nginx-http-long-connection¥gRzfdprofilefi & .

# atune-adm profile web-nginx-http-long-connection

rollback

ThRefER
[EHRSRIRVECERI R FHIVIRECE
L S5

atune-adm rollback

{ERRA

# atune-adm rollback
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EITEERE

REEREES

SHBREIN

upgrade
Thaesk
IR RRVEUERE .
CEEg)= 2
atune-adm upgrade <DB_FILE>
SRR
e DB FILE
HROEHE RS’
EFRREI
HIREEH SInew_sqlite.db,

# atune-adm upgrade ./new_sqlite.db

check

Theefdid

KMERFZLEIAICcpU. bios. os. MEHEE.
B

atune-adm check

(ERRGI
# atune-adm check
cpu information:
cpu:0 version: Kunpeng 920-6426 speed: 2600000000 HZ cores: 64
cpu:1  version: Kunpeng 920-6426 speed: 2600000000 HZ cores: 64
system information:
DMIBIOSVersion: 20.47
OSRelease: 5.10.0-182.0.0.95.r2055_140.hce2.aarch64
network information:

name: ethO product: HNS GE/10GE/25GE RDMA Network Controller
name: eth1 product: HNS GE/10GE/25GE Network Controller
name: eth2 product: HNS GE/10GE/25GE RDMA Network Controller
name: eth3 product: HNS GE/10GE/25GE Network Controller
name: eth4 product: HNS GE/10GE/25GE RDMA Network Controller
name: eth5 product: HNS GE/10GE/25GE Network Controller
name: eth6 product: HNS GE/10GE/25GE RDMA Network Controller
name: eth7 product: HNS GE/10GE/25GE Network Controller

A-Tunel2f T BERBNEMIERIN, 2EATRSMSHIBE. HETNIBMK
I, AR EIEINE

tuning
Thaksaik
{(EFREERYIN B XS SEH TS ERNE R, HEISIMREE TR
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BPiErm

LEg 52

(MR

HEzfTan<al, &

BHEU TR

o IRBinAYyamlEiEX G EERIETHHNE T atunedksS THI*/etc/atuned/tuning/~*B R

#,

o EPRFiHHyamlEiE B R RETMIFME FatunedEFiR{E=E R THatune-adm

tuning [OPTIONS] <PROJECT_YAML>H,

SHRA
e OPTIONS

24

)%

--restore, -r

WS tuningLILRIRIFIIRECE

--project, -p

EEBEIRENyamZEFIIRE S
)\

--restart, -c

BT HRRREREI TR

--detail, -d

FIENtuningiIEEANIFHER

(1] %83

LERASHET, -p2HEFEREANINEIRBEVRIEEIZINByam3i4t,
e PROJECT_YAML: ZEPimyamlEEIf4,

BCEiRAA
% 9-13 BRSSim yaml 3214
BECERBIR [yl SHRE EEE
project B &R, FrEER -
startworkload FRNRSINER) | =R/ -
BRI
stopworkload FRMIRSHEL | F&FE -
B
maxiterations BRAEMIERIR pogit] >10
¥, AFIRHIEF
IRASERIR S, —
ARk, AR
IREMEZ, AR
RitktF, {BRrEAT
B . BB IR
IRESCFRAYV 5537
SHTEE.
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BRI

ACE A

SHE

BESEE

object

wEERATHESHEIN
S

object BtEINIES
nZFE9-14,

X 9-14 object IRACE 5T

BCERTR

[iT=girdil]

W

HeE

BEERE

name

FESHEIR

s
Bty

desc

FESEEIR

S| q

s
Bty

get

EWSHERRIA

set

IRESHERIHIE

needrestart

BRWSS

"true", "false"

type

SHR0EE, B
S iEdiscrete,
continuousFfZE
B, ITRUEALEY.
BELEERISE

"discrete",
"continuous"

dtype

ZE2E N Etype)s
discreteZSEIRTEL
B, BaisdFint,

float, string&#Y

(%=

"int","float","strin
gII

scope

SHIRETE, X
fEtypeAIdiscrete
BdtypeAintal
floatAda & type sy
continuousAt4ERL

BREFmE

BREEX, B8
FZSHEIEE

step

SHELK,
dtypegintgkfloat
A {ER

BRE[FmE

RFREEX

items

SHBETEscopexE
NGBEZ MBI
{8, dtypejgintg
floatBd{EH

BEFRE

BREEX, B8
FZSHEIEE

options

SHERIESE
, dtypeAgstring
iNEEIEE

BFREEX, BE
TEZZHIEIEE
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* 9-15 EFim yaml X4 Ei5BA
BCERTR HCE AR SHERE BEEE

project IME&WR, FES | FHE -
RS IRXI N EL B X
{#fdproject ITED

engine A& FrIER "random",
"forest", "gbrt",
n bayeS",
"extraTrees"

iterations VEATGEIREL >=10

random_starts BENLIE(CIREL

feature_filter_engi | SHIEEEXx, B
ne FEESHERE,
Z2E %

feature_filter_cycl | SEIEZTHH, A
e FEESHIERE,
ZSHES
feature_filter_engi

nefsiH

feature_filter iters | B SEIEZRAE
R, BTFEE
SRR, 258
=)

feature_filter_engi

neffFA

split_count B EHEETE
FIFEIREREIS %
M, BFEES
*ﬁzii'&?:%, ZSEfC
A
feature_filter_engi

neff/A
benchmark tEgem A - -

evaluations HEENIIHGIglR | - -
evaluations Bc&
g2 W3&9-16

e

<iterations

lllhsll

S| |
&

&
piii

s
&

s
&

s
2

£ 9-16 evaluations IRfc & AR
EERR EoEiRAR SRR EEEE

name FHEIRAFR FrIEH -
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BFiss 9 THEE
BECERBMR BcEiRBe SR EGE
get SREN eIt - -
AIBHIZA
type THHERRIERSE | K2 "positive","negativ
B, positiveftE e"
/METEBRE(E,
negativef{XHwZ K
LASIAET=E =]
weight IZIEtRIINET D | BE 0-100
Et, 0-100
threshold ZIERE R tRe | BB FFiEE
3K
[iF=mn]l

IRSSimyamISZ 4B B <15l

project: "compress"
maxiterations: 500
startworkload: ""
stopworkload: ""
object :
name : "compressLevel"
info :
desc : "The compresslevel parameter is an integer from 1 to 9 controlling the level of compression"
get : "cat /root/A-Tune/examples/tuning/compress/compress.py | grep 'compressLevel="| awk -F '='
{print $2}'"
set : "sed -i 's/compressLevel=\\s*[0-9]*/compressLevel=$value/g' /root/A-Tune/examples/tuning/
compress/compress.py"
needrestart : "false"
type : "continuous"
scope :
-1
-9
dtype : "int"
name : "compressMethod"
info :
desc : "The compressMethod parameter is a string controlling the compression method"
get : "cat /root/A-Tune/examples/tuning/compress/compress.py | grep 'compressMethod="| awk -F '='
{print $2}' | sed 's/\"//g""
set : "sed -i 's/compressMethod=\\s*[0-9,a-z,\"]*/compressMethod=\"$value\"/g' /root/A-Tune/
examples/tuning/compress/compress.py"
needrestart : "false"
type : "discrete"
options :
- "bz2"
- "zlib"
- "gzip"
dtype : "string"

ZFimyamI S4B B~

project: "compress"
engine : "gbrt"
iterations : 20
random_starts : 10
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"

benchmark : "python3 /root/A-Tune/examples/tuning/compress/compress.py’
evaluations :
name: "time"
info:
get: "echo '$out' | grep 'time' | awk '{print $3}
type: "positive"
weight: 20

m

name: "compress_ratio"

info:
get: "echo '$out' | grep 'compress_ratio' | awk '{print $3}
type: "negative"
weight: 80

{EFRRE
o TEIIXEUE

waget http://cs.fit.edu/~mmahoney/compression/enwik8.zip

o ERIFMIFE prepare.sh3 {47l
#!/usr/bin/bash
if ["$#" -ne 1 ]; then
echo "USAGE: $0 the path of enwik8.zip"
exit 1
fi
path=$(
cd "$(dirname "$0")"
pwd
)
echo "unzip enwik8.zip"
unzip "$path"/enwik8.zip

echo "set FILE_PATH to the path of enwik8 in compress.py"
sed -i "s#compress/enwik8#$path/enwik8#g" "$path"/compress.py

echo "update the client and server yaml files"
sed -i "s#python3 .*compress.py#python3 $path/compress.py#g" "$path"/compress_client.yaml
sed -i "s# compress/compress.py# $path/compress.py#g" "$path"/compress_serveryaml

echo "copy the server yaml file to /etc/atuned/tuning/"
cp "$path"/compress_serveryaml /etc/atuned/tuning/

o IEITHIA
sh prepare.sh enwik8.zip
o H{TtuningiAff
atune-adm tuning --project compress --detail compress_client.yaml

o KEtuningBBIAYYIIAECE, compressAyamI3Z{EAAIIRE ZFR

atune-adm tuning --restore --project compress
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1 O RizINaESiEO

10.1 ARRESHS e

Bk
HCEiZTAY, ArlEitbSEM—LepZzE4, Fltlsoft lockup. RCU(Read-Copy
Update) stall. hung task. global OOM. cgroup OOM. page allocation
failure. list corruption. Bad mm_struct. 1/O error. EXT4-fs error. MCE
(Machine Check Exception). fatal signal. warning. panic. oops, ZNTTAEN

BXENZBHRRIEN AT X,

soft lockup
soft lockup 2 PRIZAGNCPUTE—ERTIEIA ( BRIA20%) ) IR RLRETIIERY, HIRAY
=
o [RIE

soft lockupFJFLinuxAtzwatchdoghlflfit’s . Riz=IB— 1 CPURII— ML
SR exmAIFIFOERT I LkiZwatchdog, BFRAwatchdog/0. watchdog/1LALL
EiE, XM HIESERRARwatchdogii#l, EUABAHIT—IR. BRERERE
SEEH— M hrtimerERT 2B 7E2{ZH9watchdog_threshATEIFZIHA .
watchdog_thresh2RW1Z5%, XIREIABATATEI)920%)
TERERIATIEIAY, ANERMWxLZiEwatchdogiR#EAE, hrtimeriERT285IHA, BNftA
RAZFTENSE(L AN T AIsoft lockupHRE -
BUG: soft lockup - CPU#3 stuck for 23s! [kworker/3:0:32]

o fREFIE
KAREERAIe S, REHRITIEEIR

RCU(Read-Copy Update) stall

RCU stall@2—FrcuszfREAR rcutEB X AR EIE R B ESRIAENSRE

o [BHIF
TERCUMFIF, readerFHERS, TTLMEEIERENE, RCUIERreaderfIEE;
writerEBFEIERT, EFH—MEIAR, TERIA LTIEN, FiEFhiareaderBt
&, B—REi| BEEE,
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writerFEBEFiGreadergME1E5 A “IBEUR” FaeBRIBEUE. XEHTFELETX
Lreader—MAEHIRLAYZEIRER, XANEFAOATIEMEFR Agrace-period, {EFR

GP,
HreaderKAJEIRBIRE, writerFFRIBEIET FEIREARY, BI_EIRRCU Stall,
o MKRITE

WizfEDocumentation/RCU/stallwarn.txt3Z44%1 H T al Efit & RCU stallf¥in=:
cpufErcu readerlfRX—EEWR, cputEXiAFRioXiFie hins+r—BERBETR

=
=Jo

hung task
Lz NEH T DRSBTS IR BRI ERTY, E#fRhung taskRE .

o JFHIE

HEEP—PMASETASK_UNINTERRUPTIBLE, tBIUDIRZS, 4bFDIRESHUHIE
Heetwake_upliafig , IS |IANDIREHT, BATILHIZEZFIORM .. IEEBER
T, IOIEELIE, #HEAMIZIKEATFDIRE.

hung taskiGNHZ<HIE FDIRSHIRIE, Wizatl@ — 1 &iEkhungtaskd,
XRERBHRFZFHIMBEHE, RERRFELTORESETRERK (2120
) g, MRFEXEFHTE, WITEDH HiIREXZESNHZEK . NRAE
& 7 hung_task_panic ( BidprocakRiZiashS#EcE ) , WEEAEEpanic,

o RUEFIE
BIERIZELTRE, REDIRZ, schedulerfBEREdEIF -

global OOM

LinuxfJOOM killerfFiEB—HMRFEIENS, ERFATAREFRIOVBRT, REA
RIERFEREBRELIZITTE, REFRER—LHERMIE—EREF.

o JRIZ

BEoom_killerfIft&iRizR: WZAENMHEDEATF, HANHIYIERNEAR
fEAT, fEAZOOM, OOM killerEHHBIFFEHE, RIBHENRFERBERET
119, RENFEE— D ESHE, RIEHERRARE.

OOM killerf94bEFE &R Emm/oom_kill.c, #OZFEE SIout_of memory, B
HUMIERIES:

a. BHEZFEM 7 oom_notify_listAIRHRIEK—LATF, WNRMNXLAERA
BRE T —LRE, BiEdToom killeriiiz; MEREIEM, HAT—E,

b. ft&oom killerBEEHAHEFIHIEHITHEDECEAS . RIFHIECEE
T —SIG_KILLESHFIEERYL, BExEPIpiHiz, ZILHERENT
7, BUHEANT—Z,

c. H&Epanic_on_ocomEZAEERANKE, REOOMETZHIToom killerid2
panic, f1RiEFEpanic, MREFFEEHER; WRIEFoom killer, HANT—

1=
Vo

d. #HANoom killer, BRFKIZE, RASERMNZERIEYFIEIXSBERTE.
5lEEOOMAYHiE HEHIZ . WREFELIEHFIHIZE, oom killeriER; &
MHFNT—E,

e. IEFdselect_bad_processithHiEiHtizE, AEERAoom_kill_process#Z 1tk
AUHIZE . WNSRselect_bad_processig Bt {E@iAizE, AixiHtApanic,
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o MKRITE
PITHRAXRFER, BEIRERE

cgroup OOM
e Sglobal OOMAIX 3!
cgroup OOM5global OOMRIARTFEEARE . =FS cgroupHRHEEFARFE
I TIRER LR, cgroupi@idKILLIBRAHTZEIRANTE .
o MRTE
1EEcgroup FEMHEFESRAARNFEERFARE.

page allocation failure

page allocation failure 2EIETRREAMAT, R LIRAVEIR. HEEFBRIBEEINME
(order) A, BREZNEFF, SELLREMHEENTNR, BIMARZIRSE.

o [BIE

LinuxfEERIKEERSE ( buddy system ) RESEEEL . BEABNTHRE (—P R
FHIRNFAK) DREEHERIEE T AN TROHES, HEFHIZPITRELRN
TERIANELRFRARN— R, WERIHENHT. 2. 4. 8. 16, 32, 64, 128,
256. 512, 1024, FRLA—RMEAILAS BeRIEGRAIELENTF 1024 MELLRYAKTR
%, BlAMBRINTE.
BRIZRIBE— 1 EIE256 N ERNNGE, IEEMEordere, RASKRELREHES
A9%89. 10. 111MER, E—1AZT, FRIBUUMENTRAE, B T—
1T, BRIRE—HER.
WRBHEERIINZT, NERBELY, Az EiRpage allocation failuref&iz . Hit
REEEE, HARIBMENRIARFREM:
page allocation failure:order:6

o MMATIE
Ealloc_pagesﬁéﬁﬂﬁ%‘%ﬁﬁ%ﬁmﬁﬁ (f5ltNorder=10) , ¥R, BHEIRIBEE

list corruption

list corruption2RZICEIEREJIMELWAIIRTE, REEZE Hlist_add corruption
#Olist_del corruption,
o [RIH

Riziefitlist_addFlist_del, IHEANRGERTAEHEXRIEE (valid) , 1GEE
S, (EBEERIBMEMPET R, WMRIEHERKY, U _EiRcorruptionf&iz. &
ERREASERZLib/list_debug.c.

XIHRERENNERERESH, JIRERE. AFRRE.
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B 10-1 {R$52EH list_add corruption 0 list_del corruption
bool __list_add_valid{struct list_head *new, struct list_head *prev,
struct list_head *next)

1f (CHECK_DATA

d be next (%px), but w
=next, prev) ||
UPTION(new == prev || new == next
p ne:
return fa
return true;
} - -
EXPORT_SYMBOL(_ list_add_valid);

bool _ list_del_entry valid(struct list_head *entry)

prev = entry->
next = entr

ON1,
LIST _POISON1 (%px]}yn",

return

return true;

H
EXPORT_SYMBOL(__ list_del_entry valid);

o MKRFAE
Flist \BIRiZirERZ OISR, IEREREERT =prevainextistt, BiEH
AR#Zlist_add/list_deliZ[,
Bad mm_struct
Bad mm_structf&iRiBE E 2T AZPII— P2 S mm_structBELEEHRIR SRR

FrSE.
o [RIB

mm_struct2Linux Rz — 1 EZBHIREN, BT IREHENENNEXE .
WNRIZEIREWIEIR, e SRR R ST, XMMEREEHNE
BEER, Himm_structXIZPARFRERR . IEHRE,

o REEFIE
TABESE, HBEEHEIR, HELinuxRFRZAEE RISt &Bad

mm_struct,

1/O error

Linux 1/O errorifiRigBHEFRBN/BIHRERN, WK, BHEFIOREKNRE,
XM RFEFBEAIREFTENX M EIR
o [RIE
EREREEUR TR TRMAIE G . ERAMASEINEEZEEIE. #E
IR, XHEFEIR . INEEFDR . RS FIISRF=NIZEEEA
a2 EREUER, MREREEIR, MEHII/OHEIR.
o MKRITE
ROSEWETRE, RE#E, SEMEHIERIA.
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EXT4-fs error

EXT4-fs error@H TextUBRINMHRGH, MHETRAYEIRSH .

o JHIE

NI EFNR/IMFERMAM “BX” (sector) , EEZEXAER “tR7
(block ) o inode T REENHRITTER, SIEXHIGIEE. CIZHEA. KX
N B EFREERIEEELR (block number ) o EXT4(EAYInodelE 250K
K£ A& EXT4-fs error,

MiZzextdZIGERchecksumiZitinodelF 8, JHEMHOXFREIR. HEFEHIRIK
BY, MIZIR[E-EIOfEIRME, EFt HIREXTA-fs error checksum invalidf&iR .

10-2 EXT4 IR GFe45H

vilrfilel inode table
hinlfile1frfE B block0
4 6
inode0 blockl b|+E*Erm
. ) oc
file0 inode0 block2 T R IE
filel inodel block
block3 block3
file2 inode2
inodel block4 block4
1RiE
inodedth block5 block5
HbATR]
inode
o MERE

(ERMETIETRITRE, ERENZE

MCE (Machine Check Exception)
MCERCPURIMEHEIRITALARAIFE (exception) , EIRFETSE18, RERIXKE

£abort,
o |RiE

SHMCENREFER: SD&tE. RNFECCRINE. cachetfiR. TLBHEIR. KW
IRATEPEEIRE . ANMUIEHETESS#EMCE, REXMAIBIOSEEE . firmware bug.
H{tbugth BRIEES [EMCE,

MCERlfr Eik, BRIERFULE—HFFEEMRIMachine-Check MSR, 1RIESHF2S
AOSRIDHTRI R AV IR AL ( RESEPURIARAY S R EHISE ) o

o MKRFTIE
TARMET L, BEEHE. NFECCRITE. cacheffiR. TLBERIR. PIERAT
HEIRFITSAAMCE,

fatal signal

fatal signalf§{ESMEL N ABEHIREN B EHITEEX M ERHMANIESEKE, &
FESIGKILL, SIGSTOP. SIGILLE,

o [RIF
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FPigr 10 R#ZINEESEO
Linux{= (signal) #l#l, BFRFEHHZEEN, 2—SLRBERNE . =
—MESRIEL—NHIE, MIRMERS I 7 HIZIEEAESIRER, (EEIER
FIEEEDE PR .

WESIGHEEM, BlAfataliF=:
& 10-3 fatal (=74
o RBREFIE
BRPESERMITIEEES. kill -9F#iE,
warning
warning 2R ER A EETIMCNEIFZES BNEEAIAZITRA (issue ) , MRENARY
FIRENE, IERFHTENREREBRER. LiRE, ERAREE T,
o [RIF
warning 2i@i3iEFWARN. WARN_ON. WARN_ON_ONCEZZ kit & H .
EXwarningNREEEZM, TERIEEBKEN, HEIERwarningZ=RIEKER
E o waringaHAESH ARG TIRERENT, BARREGEWarninglYE
=
o RBEEFIE
RIERFEBEEwWarnings&i4 .
panic
Kernel panicRiSIRERFERNEI NN GEIR, HLET MBI EIRITRENY
E. WA ZIEMEEIER, EfTkernel_paniciR%, HROIRSLS 5 & 4ATIREY
LS EFTENESE,
o [RIH
SXESENREZSMSHE, BISEITEREAREER, HEIERkernel_paniclI/&E
H., ERNERSERNZERGEE . RZTENRORE .. RFHOER. WG
NFEHSE .
o fRETE
RZZSISE0MbE
oops

oops RN ERIRITERAIERIRS . XERIRBRESERRABFAIIE

ERFILE. BREEIR. TRRESH

o [RIE
HPZICNEIXLEEIRAY, SER—1 oops RS, ICREIRAEN ETXIE
5, 8EFFEHERE. BRk. ATIKEF, oops IREBESITENZIRSGAE
&, FEAILUET dmesg S5 SEER . ARESZRIKREHT, BURERTERL
ERE, JREESHRRERNERS.

o MKRFIE
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IEEAFALE: IBEARDEERBAIAT.
PRETiEIR: ERRACBHPRRITIRBIERF
TRIES: PUTIEESREXRIES .
PEHHIE : AIARTFEE . CPUIES

10.2 HZALRE KT

Qa0 oo

SRR
XAF—LALTLEEA, HITHRRENNA, 2SBRBMTLE miss, HCESTRHLAD
RIFE(RHEESY, MAXATFNHR), ZIFENBREFITHITEID A
EIRTTAR, LABMEFIZRFRITLB miss, IEFHEIEE(MySQL) . KB I EERIBERN
Fa4RE
{EEF5AR
o WNBEBAZEHESHEEE Sexec_hugepages, EXLNERINABEEHIZINGE (F
BEFR)
o HNENEFRHFBRBAR
HUGEPAGE_ELF=1 ./app // ZHELZEFSEEHIZEIFiEHTE. HUGEPAGE_ELF=0RI R FEFZFAMERX
o
e J#hugepageeditiricHIEEA BRI AR
export HUGEPAGE_PROBE=1 // S IEZTEHUGEPAGE_PROBE, ZIMET =0 EHIZIFHIZ.
hugepageedit ./app // fEFBhugepageedit T EARCARFREFZFRIZHHIN M, glibc-devel B4R
hugepageeditTH
./app /] Boh{EERB KA ER .
o ZEFHFBMRIBKR
echo 1 > /sys/kernel/mm/exec_hugepages/enabled // echo ORF%[F, HERIA0., FBRERERHIEFEE
HHvE RS EofERBAR
o BERESREH
cat /proc/iH¥ES/smaps | grep eh [/ BB #EIxICehBINHBERINE A
295k PR
o EFFRIZR2MBIITHmIEN, BERPAE2MBRIESD TiE(FERAR, BINIITHE
M.
o  mprotect RFEFARAERENAIMEUHZ2MIGSF . K/ANA2MBYEE, BFREEE
HITERER

2MBHEIIRS X BEEHRIFIET, FEHHESRIEIFIIA"-WL-zcommon-page-
size=2097152 -W|,-zmax-page-size=2097152",

o KRIUMBAENESZHBIBE2MBR, NRHTAEFRHFEFFEEBRBSKKWES, BEF
SERENR . BFEHSNEEHALDR/NTRESMASIGBUS,

10.3 5Bl TCP EIEHERE

Bk

TCPIR N B BRIEEIEREN, E55MIZ= FEEXRRS, HERS. RitiaEd
WIEZOEH TCPEERIGAIAES], BIEEHLIHLREIRE . RAEEXH. RKXEE
[E)FRATIE), LASSMLms=AYE B ZRFAISE .
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BEiEA

o EIIsysctiRETCPEIERIZTIRE .
net.ipv4.tcp_sock_retrans_policy_custom, FIFZ4IEHITCPEIERMINAERE
FE.
0: KAEHITCPEEFERINAL,
1: FEEHITCPE(EERRINGE,
sysctl -w net.ipv4.tcp_sock_retrans_policy_custom=1
o iEMsetsockoptftIFtgEsocket EHITCPEIEHRS .
- &0

int setsockopt(int sockfd, int level, int optname, const void *optval, socklen_t optlen);
int getsockopt(int sockfd, int level, int optname, const void *optval, socklen_t optlen);

optnamef&EHES, optvalf&iBiEMiAicintbit .
- W

TCP_SOCK_RETRANS_POLICY_CUSTOM 100

- E5E
struct tcp_sock_retrans_policy {
uint8_t tcp_linear_timeouts_times; /* number of times linear backoff */
uint8_t tcp_retries_max; /* maximum retransmission times */
uint8_t tcp_rto_max; /* maximum RTO time, unit:second */
uint8_t unused;

irn
tcp_linear_timeouts_timesZRRZLHHEREAE, SEE: BUERTE0RI32Z
&,
0: {FREEIAKES (18EUEE ) .
JF0: EHILIHRENREL
(MER L
o IEEURE: REIRNEER, RTOBEEREIE.
o MR REIRNERNT, RTOBERFRIFAE,
ii. tcp_retries_maxF R AE(EIRE, SCE: BUERTE0RI6422(8],
0: FHRRAREMNRAEERE (FANER) .
JE0: EFIRKEEIREL.
ERAREERHEE K Fsysctliftlinet.ipv4.tcp_retries1 ( &R/NEIEIRE],
BHAIR) o
iii. tcp_rto_maxF e AE(EEIIRATE, B, FARFEE/NE, B
: BUER05E7E20%/12028],
0: FREERARKEZERRAIE (1208))
JE0: EFIBRAE(EIEIREATE .

/

I]Itbn"

\

{sE AR

o FHARTCPEERBEHREN. BTN TGS, B
net.ipv4.tcp_sock_retrans_policy_customEC& /91

[root@localhost ~]# sysctl -w net.ipv4.tcp_sock_retrans_policy_custom=1

o IRELMREIR, RAEE10R, RAEEEREITE208):
tcp_sock_retrans_policy policy = {0};
policy.tcp_linear_timeouts_times = 4;
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10.4 cgroup

policy.tcp_retries_max = 10;

policy.tcp_rto_max = 20;

setsockopt(sockfd, SOL_TCP, TCP_SOCK_RETRANS_POLICY_CUSTOM, (const void*)&policy,
sizeof (struct tcp_sock_retrans_policy));

REFHEINRRE :

tcp_sock_retrans_policy policy = {0};

setsockopt(sockfd, SOL_TCP, TCP_SOCK_RETRANS_POLICY_CUSTOM, (const void*)&policy,
sizeof(struct tcp_sock_retrans_policy));

KATCPEERISEHIREN:

[root@localhost ~]# sysctl -w net.ipv4.tcp_sock_retrans_policy_custom=0

A E=

EHITCPEERIZINEEEHCEOSKR ARz 1T1E2, FEHCEOShRAglibcHp{#EFEi%
ke, EEAAPSAIBRRINTCP_SOCK_RETRANS_POLICY_CUSTOM ZLAK
X RAYEERI A tep_sock_retrans_policy o

I ESTABLISHEDIRZSAITCPEEEE N -

S1FIPvARNIPV6, BRTFHSRERE, TCPHEEsysctlikliEBiErEnet.ipvd ~, SEFRIL
net.ipv4.tcpFTSLAYsysctliEIR, IFIPvAFIIPVEIYLERL,

N AR TCPEEREMMAERS TEMEBRTCPEEEE.
EHITCPEERIEURESIBINR AR, TERBERAZESIEEH, EIEHR
HMRBEUREABITOR o

MR EFHRIRAEEXRE/ T net.ipva.tcp_retries ( BRIAMES ) , WIET XA
LRI, TIRESHERD WETEIFSIRYAE,

NREHIRAEEREIE0, NWEOMATFETFEIEREXRE, SNREEIR.
MR IAEFIRAEZEIEATE, FEGRRAKEERE, PBALRRKEEZXEE]
&K Fnet.ipva.tcp_retries2 ( BRHAE1S, HIRFRKEEXEEATE, &R
R2) . RFC6069MITE, GNSRR2ERRENEA, AR ERLATE, BB EFEEAR
INREETCPIE BlnZE, 1ZIREITIRFERRFBIATCP_RTO_MAX (120s ) MIAZE
FINRAEZE, RLIIIERNPIELIREEREZ TR,

HFTCP-TLPEX, KRIEIACKRIE S RJaE= i Loss ProbeERT 2Rk it—ixE
&, BFREMARRERE ., WREEMTARDEEHNEEREA

10.4.1 A% memory B9 OOM HIZF=HITRRS

A ==
B5 n:%\

MERMFRGF, IR ERLISHEZISS ., SRFAEOOMEY, SLTRER
A SSIEHIAFRIBEATRSAHE, SRHERKRT, EENTFEEELWS
BEOSS, RIESIERIRARITNG .

FIXHXANERE, HCEFE T OOMBY AT RTFRIZSRER, 180T BB cgroupfLsEdkAILa

=]
BEo

=

REFEKIER FAZ=EHcgroup, IHMEMSEHRAIcgroupfERitiE, FHEULA
(EE L SHPEENWSAILIFE X,
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vm.panic_on_oomZHAXAEE N0, RFOOMREIFRE kS panic, TEFERmMemcg
OOM{ft SR ECERT ( Blmemcg_qos_enableEt&EH18,2 ) , IN8Rvm.panic_on_oomiE
R#3TFF, F5eHiTsysctl -w vm.panic_on_oom=085<, XIARFKSH
vm.panic_on_ooms,

memcg OOM {fi5cZR3E 1 ThEEIR AR

& 10-1 EOINEERAA

FERRARIHZ, ERiZAE, BWARE.

o HOOMRAY, XFHIEREZFRIcgroupH, SR
BENAFERSHT IR, EEAFEER
ERARIHITOOMEE(E,

jizLilz

o {EEmemory.qos_levelIBTHESRER
memcg_qos_enableBUER 1552

o FBIEAYcgroupBAImemory.qos_leve (BB A S LK
R EAImemory.qos_levelf(E, EEFT =AML
RAZ LT 2RIPRH

o WNR{EKcgroupfBR T RAILTER, FHRBMLER
SEWFE, MXTREE—E.

0O lilz] BB
memcg_qos_e | memcg OOM{ESERRREFF X . BHH,
nable o 0: FHARBMAREE. HOOME, mHaRgR | RELE
HHIOOMIBIEETRIHNE, tERATEEES A 3;5 RIAE
Hiz, BEIKAE, e
o 1: FBEMEREEFHF L AcgroupIRiE, 4
OOMRY, ZERINARIEAIcgroupFrBE#iE, F
EAREF,
o 2: ABRMEREEHIIUBMNMHENHAE., L
OOMRY, ZERIRFRIRAIcgroupHIGRAHI—
N2, HEWAE.
memory.qos_| | BeEcgroupfBit5cdk . {Eid/)\cgroupfBitsceits B,
evel Ko ER{E?E
e Zimemcg OOMEY, &=L HFIcgroupBEART jg-‘|(3¥2‘4\1~10
=, BTSRRI cgroupAhiTE ﬁfo RIAE

BEOEERA

BINTFAREIE6 N cgroupF T m=A. B. C. D. E. F, Et&memcg_qgos_enableE
O, FHi@dmemory.qos_leveliE1IRBOOMBIMEF R, K5 REUEINEFAR
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10-4 (L5 EVE

root

& 10-2 FuEK

cgroup | memory.qos_levelBY | i5AA
piz| B
A -8 HErootAiHTOOMIEIERT, MiZEHrootFr
BcgrouptH, SEBFRMEREREAIA. E. H
B 10 FARERSERIER, PRI ARIEE IR
C 1 FHITEHER
o WNRIgEmemcg_qos_enable=1, 53T
D 2 A/EFRITRERE KA — N cgroupAEIK A
E 3 ?T:, ghsRcgroupBHAIEREHIE, FEIKWKH
Fo
F 3 o WNERiTEmemcg_qos_enable=2, {L5EXT
,;\_/EEF' AFERSERAIN— N HZERA
Fo

1. FARZSHvm.panic_on_oom,

sysctl -w vm.panic_on_oom=0

2. Fi@memcg OOMISEARSRIEINEE

echo 1 > /proc/sys/vm/memcg_qos_enable

3. BITATHSEIEE N egroupTsa AL B, HoIEEA. BT s=AYIMemcg OOM
RERMES-8. 10, iEFE=cgroupV2EVIEHABRREBIRES, IUTRvIRAI:
mkdir /sys/fs/cgroup/memory/A
mkdir /sys/fs/cgroup/memory/B
cd /sys/fs/cgroup/memory/A
echo -8 > memory.qos_level
cd /sys/fs/cgroup/memory/B
echo 10 > memory.qos_level

4. BITUTHESOIEAT A TEIEC. DFHE, BT FOIRE. FFH=, 3
ﬁ%”iﬁgc\ D\ E\ F?%/ﬁﬂgmemcg OOM{t%g&{E%‘I Y 2\ '8\ 30
mkdir /sys/fs/cgroup/memory/A/C
mkdir /sys/fs/cgroup/memory/A/D
mkdir /sys/fs/cgroup/memory/B/E
mkdir /sys/fs/cgroup/memory/B/F
cd /sys/fs/cgroup/memory/A/C
echo 1 > memory.qos_level
cd /sys/fs/cgroup/memory/A/D
echo 2 > memory.qos_level
cd /sys/fs/cgroup/memory/B/E
echo -8 > memory.qos_level

N#5hRA 01 (2026-08-13)
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cd /sys/fs/cgroup/memory/B/F
echo 3 > memory.qos_level

10.4.2 P9t memory RIZ R RTFEIBCERES

BRE=
EREEXERAEETSET, I0EERBINELISIEFE KRS page cache, XX
FRTRAFERE, KEEBETANFKULEMEEBENFLEIN, FETEEESHBE
AFEINHANRAZEWAYEERRER, 5I&RTIER S,
HERRLCERT, HCE 2.0f0HCE 3.0fMEFZ2 R AFEIWEREE . BEAERT, RER
FERE, UMARFRIIES, FRIETBRERE; BIRAER, RESHRAFF
Pkfig, RIPMESTAM.

£JRSREH
memory.minfdmemory.lowREMFHRE . ClEmemory cgrouphd, SRR
AYmemory.minflmemory.lowig =,

ZRAFEIMEE OB

memory.min., memory.lowFlmemory.hightZ[EIERAIMemory cgroup FTEIZIAE
£, JUEX4AEERE, BrllUZEHeiticE. SENEBEX/NRES
memory.min<memory.low<memory.high, =& v 7{FH, BaJEXSER.

REFEMHLHEIINTE.

10-5 PFEEIKIAL

WFERE
limit
high__| | COroupHtiSAIfE, WiFRERE

REIhighf8R, BbAaPfFEMH .

cgroupEl I RfFES, RFERE

low — | | FESlow(BRS, fsEdE
COroupAEERIPRIATF
min cgroupEIAFRT, RFEFRS

TREEIMInBR, ABEWRE.
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£ 10-3 EOSH0RA

#N il
memory.m | EERIFAEFARIPME, FMEN0. RFURAREWAFENINR, BAs
in EWEZEBR R LA THIRE, E5iREINT:

o EZIFOTBEEFEFRIPAEX), Bfifbyte,
o EiZziEO0LUSERFRIPFAFERN, BUARMIES .
o BLESBE: 0-memory.limit_in_bytes,

memory.lo | RAMAKIAFRIFE, FIAMER0,

w RGeS BIRE R cgroupBRINTE . MNRREFEERE, BEIK
memory.minE)memory.lowZ [EIRIRTF

ES1URBAN T :

o EZIEMOTILIEEBest-effort NFHFIFE, B fbyte,

o BidEOnILlig EBest-effortN{F{RIFE, B{IAMRE

o FCESBE: 0-memory.limit_in_bytes,

memory.hi | RFEIWNZERE, EXIAImax., ZHcgroupBAFFERZIAZEIhigh{E,

gh ShtAITZcgroup R F T RNRENEFEERIES, BRERERFIE
highz, ERftAmemorylimitfRHISEHOOM, EEiHBEIT:

o EHZIEOTLIEEThrottle limitIFEIE, B{Ifbyte,
o EiziEO0LliZEThrottle limitAFRIPE, BAAMIESH,
o FEESBE: 0-memory.limit_in_bytes,

OB

RANTFRRREIE6 N cgroupTimA. B, C. D, E. F, Be&memory.miniE, =~HiR
BEZ R TFEINIRES

10-6 SHANTFEIKERES
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& 10-4 HIEML
cgroupfd | memory.limit_in_ | memory.min memory.usage_in_bytes
bytes

A 200M 0 -

B - 0 -

C - 75M 50M

D - 25M 50M

E - 0 50M

F - 125M -

1. BlEcgroupT=A, FHECEmemory.limit_in_bytes=200M,

ERcgroupV2EVIZMABRIEEESR, IUTRVIRA:
mkdir /sys/fs/cgroup/memory/A
echo 200M > /sys/fs/cgroup/memory/A/memory.limit_in_bytes

2. BlEcgroupT =B,
mkdir /sys/fs/cgroup/memory/A/B
3. BlIEcgroupTs=C, FEZEmMemory.min=75M, EXEIT =EIZ2HIBE50M cache
BOHEZ
mkdir /sys/fs/cgroup/memory/A/B/C
echo 75M > /sys/fs/cgroup/memory/A/B/C/memory.min
4. BlEcgroupTED, FHECEmMemory.min=25M, 7EXa175SEIZ2HIE50M cache
BOBHEZ
mkdir /sys/fs/cgroup/memory/A/B/D
echo 25M > /sys/fs/cgroup/memory/A/B/D/memory.min
5. flEcgroupT=E, HBECEmemory.min=0, EXHIT SEIZERIE50M cachefiH
=
mkdir /sys/fs/cgroup/memory/A/B/E
BliEcgroupT saF, FECEmemory.min=125M, EBiE125MIRIFRTE, ARTE
[EI

mkdir /sys/fs/cgroup/memory/A/F
echo 125M > /sys/fs/cgroup/memory/A/F/memory.min

IR[OEEER :

CHEEmemory.min=75M, memory.usage_in_bytes=50M,

o

D5 s=mmemory.min=25M, memory.usage_in_bytes=25M,
ET5samemory.min=0, memory.usage_in_bytes=0,

B¥5 s=memory.usage_in_bytes=75M,
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10.4.3 P3# cpu cgroup HIZEREFEE

EKER

3
il

LR SR

EAWSRERGSET, LinuxAERFENSMERESHTFESRRENS, HE
E?E{Eﬁﬁc%éﬁﬁciﬁmﬁﬂr EHRIIZIERIRE. FEINES. BERRESDEE
96 IﬁEJJ_ Formadlo

FFRRILEIT, HCE 2.0§0HCE 3.0#%cpu cgroupiSBIGRENARE, 12ftcgroupiE
O/sys/fs/cgroup/cpu/cpu.qos_leveHESAER BT BRISNES, SISHPTEN
cgroupfHE T B LR

2Eicpu.qos_level{X3ziFcgroup-vl, A3ziFcgroup-v2,

ZRRARE i 5

cpu.qos_level B9 RERN :
o CFSAEsSE LM F&REEFEtask_group, B—1MR TN FHRZE
cpu.qos_level &R,

o  FcgrouptlIZATERIALEFE A cgroupficpu.qos_level, iFEFHEECcpu.qos_level
B

o [Afft5cRAYqos_level Z BIRYRIREF IR M CFSTRE ZEAYSRES o

e [E—cputl, qos_level < 0 BUERIALRESEqos_level >= ORESR TGS,
TZF—&Q/:l%o

ERESMMERIEST:

o HHMASULEFHEHBLES, ESEERN, EEESAUmteSE bz
RIS . B2 (Hyper Thread ) 155, RAERF2MEZ(ES AIIKESMT
FRIBEAESS

o SMERIVESHIREERIIRIS—ERIRIEI R INE, AZZIE HRMERANES
( BEECFSHIB/NETTRIE R ) , SRISEIRAIRTEENDN o
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2 10-5 cpu.qos_level #ZF 15 AH

#0 1588

cpu.qos_level | BoEcgroupficpufftscdh . BUESEELARH R, BUESEE H([-2,
21, BMESO,
e cpu.qos_level >=0
Eiﬂcgroupéﬁmﬁ%?s?ﬂ%{%, TSR BT
FTo
fi5edk 0 <1 <2, EAELWSANIES, SMHERNELELL
RIS RNEL A SRENEZRICPURIRIE ATl = .
e cpu.qos_level <0
fRiRcgroupBRINES ABEES, -1LERkEST-2. -145!
HYESLE- 2R BIRMES AT RIS EZSHICPURIRIE S = o
KT RIEITEREES, FHSRREEREXTRINER, 72
FHE S EM IR

OB
RN FErREIE3 N cgroupT =A. B, C, BeEHEZEqos_levelizO,

10-7 cgroup TR AL B, C

[ taskl ] [ task2 ][ task3 ] [ task4 ] [ tasks ]

£ 10-6 HEML

cgroupfH cpu.qos_level

A 1

B -2

C 2

1. BliEcgroup ARFT=B. C, RIREA. B. CEIcpulAEMF SR -2, 2,
cgroup AFlcgroup CHREYESS BI o438 hegroup BIESSAICPUIRIR, cgroup C
L5k AFcgroup A,

mkdir -p /sys/fs/cgroup/cpu/A
echo 1 > /sys/fs/cgroup/cpu/A/cpu.qos_level
mkdir -p /sys/fs/cgroup/cpu/A/B
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—

HRSRE!

echo -2 > /sys/fs/cgroup/cpu/A/B/cpu.qos_level
mkdir -p /sys/fs/cgroup/cpu/A/C
echo 2 > /sys/fs/cgroup/cpu/A/C/cpu.qos_level

2. fZtaskl. task2. task3iHFENNAcgroup B,

task1. task2. task3##ZEN0Acgroup BfS, taskl. task2. task3iHFzAYcpuldE
&R SI-2,

echo $PID1 > /sys/fs/cgroup/cpu/A/B/tasks

echo $PID2 > /sys/fs/cgroup/cpu/A/B/tasks

echo $PID3 > /sys/fs/cgroup/cpu/A/B/tasks

3. Btaskd. task5#HFENOAcgroup C,

task4. task5iHFEINAcgroup Cf5, task4. task5EHZERIcpulEMERSI2,
echo $PID4 > /sys/fs/cgroup/cpu/A/C/tasks
echo $PID5 > /sys/fs/cgroup/cpu/A/C/tasks

4. &EZEcgroup BRYcpulAEM IR IIHIZ
[root@localhost cpu_qos]# cat /sys/fs/cgroup/cpu/A/B/cpu.qos_level
-2

[root@localhost boot]# cat /sys/fs/cgroup/cpu/A/B/tasks

1879

1880

1881

5. &ZEcgroup CHYcpuiEM AR IIHIZ
[root@localhost cpu_qos]# cat /sys/fs/cgroup/cpu/A/C/cpu.qos_Llevel
2
[root@localhost boot]# cat /sys/fs/cgroup/cpu/A/C/tasks
1882
1883

0.4.4 cgroup B AFEUL

ENSAERT, WRBiImemoryhighZERE, 5IRRZHIREFRBIES, WSt

ab
BEo

FfRARILIEIER, HCE 2.0F0HCE 3.0t&0NcgroupR RIS S RIFEIINAE . i/ itk
memory.high5| RIEIZLERZFEIL, RSEaE.

memory.high_async_ratio®Z£FEIWEFESmemory.highttE&I1EERA .

cgroup FEAFEINEZORA

cgroupZ sl L EININRERYE R K &R R 2K U2 E T memory.highFl]
memory.high_async_ratiotERERN . HRFRIEARTNERMKLIZER, SAEREH
FoW, ROEEHEFRINEIZSKL%; SHNFRIGEEIRSEIRE, X5
memory.highZai{E, NEitARTSRFE.

e ZmiK{izzk = memory.high * memory.high_async_ratio / 100
o R IK{i%% = memory.high * (memory.high_async_ratio - 10) / 100
memory.high#lmemory.high_async_ratiofJ<%:

e  memory.high—5ERT, memory.high_async_ratioBUE# A, iHERkLA SEEU
NREEYS, F182MeR20, BEREZMEARLSEW, WFteeEasmn
Ko
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e Lmemory.high—5ERT, memory.high_async_ratioBY&E#E/)\, i5ERfLA S B
HRERE, TJaESEuIEfeworkqueue, BERIEMELIFABZHEER,

10-8 RERFEIREE

memory_usage_in_bytes

memory_limit_in bytes } -~

memory_high |-~ 4
Eiiwiliva

eIl

time
ggc@ggup ﬁ@ﬂgc@ggup {E1Ecgroup RE i

2% 10-7 memory.high_async_ratio $#Z[i5A8
#0O izl
memory.high_async_rati | ERKIZIEHIE DL . BUBRE AR, BUETE
o Elﬁ)mmoo, ZIANMEF100 ( BIAFHBREAEE

W) .

o EZEONEEEM/KULIEHIB DL

o EiziEOn LIS BEEM/KUEIEHIB DL

EORA
1. IR

mkdir /sys/fs/cgroup/memory/memcg_test_1/
2. &ZEmemory.high_async_ratiotz[{E,

cat /sys/fs/cgroup/memory/memcg_test_1/memory.high_async_ratio
100

3.  BcEmemory.high_async_ratio$E,
echo 80 > /sys/fs/cgroup/memory/memcg_test_1/memory.high_async_ratio

4. &EZEmemory.high_async_ratiolZ[{E.,

cat /sys/fs/cgroup/memory/memcg_test_1/memory.high_async_ratio

80
10.4.5 CPU ¥X4PE
B=ikE

WNUMAFERESERR, RIAMNMVMAERS, BEMVM=E, =HAICPUTIER
FIA. MRAMEE, WEEBMFANUMAEINY, LTEHENZICERT, e
BT, TiIeWr5zUERaEERE, PRLURH TIRETS !
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o {f5EfERpreferred CPU: ZHpreferred CPUFIFRIETFS)ERT, L5EER
preferred CPU,

o fiF{FFallowed CPU: preferred CPURIFBZRABIZEERT, 7EFTBallowed

CPUAIEZ o
o IZIERREHERTEREDS,
[MAgI:

e preferred CPUREREBEHIMSCIERECPU,
e allowed CPUJi@idsched_setaffinitygkcgroupZEig BERIEEERICPUFIZE.

797 e B ENUNNZIERGBERIA T, IR0 T RHEERELTEE; A TERXNAIIE
5 FSEEF R/ KRR GBEIRE, BN T RIBEREFF X .

R

o IXYBEINBEFFIEAT, cgroupZBIENN/sys/fs/cgroup/cpuacct/Fcgroup/
cpuacct.nr_select_allowed_cpusit#E, %itcgroupBNANESEMREREIZAT,
EEREHEEZANREL

o IXYBREINBEFFIEAT, cgroupZBIENN/sys/fs/cgroup/cpuacct/Fcgroup/
cpuacct.nr_select_prefer_cpusit#&, FtitcgroupBRIRNESIEMREZIEZAT, &
BRINFEANREL

o IXYBREINBEFFIEAT, cgroupZBIENN/sys/fs/cgroup/cpuacct/Fcgroup/
cpuacct.nr_smoothed_prefer_cpusit#{H, #titcgroupHAAMESEIREREIZ
Ff, AFEBREZEMMUSZIIGRRIHEZZAIRE .

e 12{it/proc/sys/kernel/sched_dynamic_affinity_disableiE[], FAFZERREBELD
BE. SHENONERTRPYIEFS, SHENNERREBRYIE.

{EFRiAR
RYPERERIRE:
. ([ERSE

a. {FH/proc/$PID/task/$TID/preferred_cpusetdk&/sys/fs/cgroup/cpuset/ ~HI
cpuset.preferred_cpusJoiiEalcgroupBEL B 4ECPUSIZE

b. 18id/proc/sys/kernel/sched_util_low_pcti&Epreferred CPUFIBEZERIFE, &
preferred CPURIBBREFZERERS, FRFISS57Epreferred CPUAIEZ, &R
ffallowed CPUIEL% . Erhpreferred CPUFIFRZREGRMITEHILANE, ¥
EE3,

c. 1Bid/sys/kernel/debug/sched_featuresdFFi58k %7 DA_UTIL_TASKGROUP
=#HI2E T taskgrouplpreferred CPURIFRIZEE Fpreferred CPUSFIFB
THITIBLCEEIRER -

o ZiEpreferred_cpusetiR B, AFEERYPECPULlst, cpulist2cpuilZigins

B—1oI%E, LUESHEF. tbanCcPU{1,3,5,6,7}cpulist’y “1,3,5,6,7” , Hfik

FERmSIFLCEERIEREE, thin “5,6,7” AIEER “5-7",

a. preferred_cpuset/R Hallowed cpusetFE&,

b. Zpreferred_cpuset Rkl E. BeENToECE Sallowed cpusetiBEAT, 4P
EARER
BEZEO:
cat /proc/$PID/task/$TID/preferred_cpuset
gt O BB
echo 5-7 > /proc/$PID/task/$TID/preferred_cpuset
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e cgroup cpusetiZHIZETHENER, &&Bcpuset.preferred_cpusigBizO, A
Fcgroupip= FTIREPEIRE . EOSEHF X F&iEpreferred_cpusetifE—.

a. ZHgicgroup cpuset.preferred_cpus #7/3 allowed cpu ( Blcpuset.cpus ) F
&=

<o

b. Hcpuset.preferred_cpuskEcE. EcE AT TECE Scpuset.cpustBEIRT, X
HPEAERL

c. cpuset.preferred_cpus532Fcpuset.preferred_cpusBTLAITRKR .
BEEO:
cat /ss;/s/fs/cgroup/cpuset/cpuset.preferred_cpus
e ARG

echo 5-7 > /sys/fs/cgroup/cpuset/=Fcgroup/cpuset.preferred_cpus

e sched_util_low_pctigE#ZM, BUEBEO-100 (8% ) , BIAH85, SH0FE
, ~EBZEERS, EIEZIHKASEE = HApreferred CPU, £23{100
FF = Bidpreferred_cpus capacityfd £ Mcpuset.cpusHigkiz .
aEEO:
cat /;'oc/sys/kernel/sched_util_low_pct
SAREORERM:
echo 90 > /proc/sys/kernel/sched_util_low_pct

e DA_UTIL_TASKGROUPFX, /sys/kernel/debug/sched_featuress#ris
DA_UTIL_TASKGROUPFF%, Eju)kﬂré:o FERT, @idtalitaskgrouptE
preferred_cpus/EIFIFIZRHITIRIZTBREIRT . XIART, W@
preferred_cpusISF =R ( Eﬂ@ﬁﬁiﬂitaskgroup 2 tEpreferred_cpustfEF
2 ) HTECEEREK,

FFE: echo DA_UTIL_TASKGROUP > /sys/kernel/debug/sched_features
%4): echo NO_DA_UTIL_TASKGROUP > /sys/kernel/debug/sched_features

RARERE ISR KR ERIRE:

o RYPEINGEFERY, BEENESEO:
'sEEO:
cat /sys/fs/cgroup/cpuacct/Fcgroup/cpuacct.nr_select_allowed_cpus //ZEiRHL=4Z A9 RE
cat /sys/fs/cgroup/cpuacct/Fcgroup/cpuacct.nr_select_prefer_cpus //iEIR I FAXANREL
cat /sys/fs/cgroup/cpuacct/Fcgroup/cpuacct.nr_smoothed_prefer_cpus //fEFEBINEET, B MEZ
THEEIHZAZRTREL
meEl:
echo 0 > /sys/fs/cgroup/cpuacct/=cgroup/cpuacct.nr_smoothed_prefer_cpus
e  X¥/proc/sys/kernel/sched_dynamic_affinity_disable}&z[, BILAAcatiySiHET

BE, thrTlli@EdecholIGRIENEE,

HFEHEO: cat /proc/sys/kernel/sched_dynamic_affinity_disable // #2[{E7908%1, JIORIRTRIKGBETFF
B, RAINRRERRYEE

#EOMRME: echo 0 > /proc/sys/kernel/sched_dynamic_affinity_disable

o TEEMHIETHNET /proc/$pid/task/$tid/selected_cpusetiz [, BJLABEEHIZIE
EZIZTHICPUSEBE.

(e
R cgroup vIEKEEcpuFHT BIFHERFET cpuFAEF, WERIEHXEEHE, HEZE
Mpreferred_cpus/2 R BRI TIEIZCEEIRE
£9RPRH

1. FEEIrootAFIREER, rootlFEERARSNR, EEMArootAF#HTER
ERY, BFRIRIRIR(FIESHITIRE, BREMIRMEERREREERZENK.

2. lePI’Efel’l’ed CpuseU:, 7N L*EEEUQESEEZE/H\Hﬁzkig1xlﬁjj§§¥ﬁﬁi$zo
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3. IYpEEIEFEpreferred CPUBLallowed CPURH K fipeltfadiitE, 1msEFHF—IX,
FrLAAIR A ESRE TN, S8 iEpreferred CPUZallowed CPU,

10.4.6 cgroup v1 5 cgroup v2 £ZOXIEE

B=ER
HaicgroupBRENEZERRA: cgroup v1Fcgroup v2, cgroup v15cgroup v22Z[E7F
ERZBER, R Mcgroup v1tJJiEEIcgroup V2EESERZOTRIHITIER . AN
£Rcgroup v15cgroup V2iIEAOMNEEX S
HEZREO
2 10-8 cgroup v1 1EZR#EO
cgroup | {EFS =68 | YK &iE
v1iEL o cgroup
v2#E
cgroup. | AIEA S, & cgroup. | e cgroup v2hRANH St
Procs | g8 /&&cgroupBHi= procs #F cgroupSRE R
??E’fléﬁiﬁgﬁ o I;ZD%FDU REHIESZ SR TRAY
procsiEBEN—1 BR, BRTERSE
TGID, BBALtELFELHES f@?ﬁ%ﬂ%%)ﬁ ; %ER
BB EHIIcgroup eI F 1 =
F, BRAYTGIDFIZE (#8 cgroup R~k
i, TGIDA—EEERF PR ) o
HE5URY, BrseFEEEE e cgroup V2hRAHRY
RITGID, cgroup.procsA XS iHizE
HEdat o
tasks aiEA5, S cgroup. | cgroup V2hRZASHAY
B E/BEEcgroupBrhiE threads | cgroup.threadsA3ZtE

1THOZAZE . AR [Etasks
EOSA—TID, {Bi%
HIEERES—
cgroup, BBATEM
JEEAIcgroupFEER,
FHORINZFRAYcgroup
F, BRIITIDFIERA,
TIDA—ERBFHE
19, BrlReFEEEN
TID,

HiFmit, BRAfEesk
2 {tcgroup Stz
cgroup.typeB%,
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FPiEmE 10 WIheeS#EO
cgroup | EFS 258 | ML &Fix
viiEO it cgroup
V2§
notify_ | AliEAI5, B NA cgroup V2iRAHE]
on_rele | mp\ (50, BE/BES cgroup.eventsa] LAYE I
ase é}éi—;bgag_ﬁﬂ?g/_gm :‘:chroupEi’EL#iiEl’JJk
release_agentfJiss . ST, SCHIRIINEE.
XtFFBE3Eroot
cgroup, BEMENER
cgroupd#ig
notify_on_releasef{& .
Hnotify_on_releasef3
Fi, BcgroupFABEE
{Ra{ESSET, kernel&Hh
ﬁrelease agentfaY+g
70
release | BIEAIE, & NA
-2gent | gz, RE/EEY
“notify on release” #%
AR ERTRES .
cgroup. | ANEAE, ) NA
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1Ev2iio.statlIEUE
HITERTEER;
348, v2BJio.statdh
gBX 5 sync/
async,

blkio.th | RiZ, B NA S

rottle.io BEcgroupfEiREhih blkio.throttle.io_serviced

_servic | 4= RIS . _recursive, cgroup v2ig

ed 7 /0 iRRIERE THIcgroupRBEMF
cgroupIHESSHAEMA,

E b Elcgroup T = A
BEMAITio.stat, BHiZ
B8ETHEFER
cgroupfI%tit2F0 .
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5z =12

10 AINEESHEO

cgroup | EFS 258 | ML &Fix
viiEO it cgroup

v2iz0
blkio.th | Ri&, B iostat | e cgroup V2HIENBR
rottle.io | & cqroupRFFEF TiostatFiHESS
_servic cgroup7EiRE AT 1/0 TFBERTHYio.stat
ed_recu | iEsppose ., &G, EETVIH
rsive blkio.throttle.io_servi

ced_recursive,

e cgroup V1HY
blkio.throttle.io_servi
ced_recursivedAfd
total=FERRTEV2H& B
&Zit, (E20JLIRE
v2Hiio.statROZiEH
TERHESER; B
Sk, v2BJio.statdis
BX4sync/async,

blkio.co | BIiEAI B, = jo.cost.
stmod | o e pe i R model
el 1, Q7EiRcgroupi®
Ho
blkio.co | ANEAS, = jo.cost.
SLqos | o EIEERAARAIQOS qos
( Quality of Service ) &
#, RTEtRcgroupig
=18
blkio.co | EIEAIE, = io.weig
st.weig BB cgroupglO T & ht
ht &, BHAMER100,
blkio.re | R5, a5 NA
set_stal | AT N\— NS
> S S HME&Ecgroupfia
|/OBXFHER .
blkio.bf | RiE, B NA cgroup V2R %t1tcgroup
q.io_ser | ymine o= prQiERESEN FBXAYI0, AXDITFHIR
vice_by | /0BRSS T o
tes
blkio.bf | HiZ, B NA cgroup v2R%titcgroup
q.io_ser | gs=kcqroupREFEF EXRII0, RXoIEHIZR
vice by | cgroupfIBFQ I/OBRSS = B o
tes_rec T
ursive
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FPiEmE 10 RiZINBESHO
cgroup | EFS 258 | ML &Fix
viiEO it cgroup
V2§
blkio.bf | RiE, & NA cgroup V2R %titcgroup
q.io_ser | gsERFQIFEEEERYI/Ol% X0, FXOEHR
viced VEIREL B o
blkio.bf | RiZ, & NA cgroup v2R%titcgroup
q.io_ser | gs=cqroupREFEF EXWIO, FROIEHIR
viced_r | cgroupfIBFQ I/OIRIEIR B
ecursiv. | g
e
2 10-17 cgroup v2 io %O
cgroup | {EF =25E | M &iE
v2iE fif cgroup
v
io.max | ANEAIE, B blkio.th
REESEAME, GFE rottle.r
S EHIESI0H, B ead_bp
INHES, s_devic
e
blkio.th
rottle.r
ead_io
ps_devi
ce
blkio.th
rottle.w
rite_bp
s_devic
e
blkio.th
rottle.w
rite_iop
s_devic
e
io.weig | BNIEAIE, & blkio.co
ht 2B cgroupIIO TR stweig
&, EOMER100, ht
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FPiEmE 10 WIheeS#EO
cgroup | EFS 258 | ML &Fix
v2iE0 it cgroup

v
iostat | RiZ, B blkio.th
L@lcgroupflioftit . rottle.io
_servic
e_bytes
_recursi
ve
blkio.th
rottle.io
_servic
ed_recu
rsive
io.cost. | EIEAIE, S blkio.co
oS | REEERAIIQOS st.qos
( Quality of Service ) &
#, REtRcgroupig
B,
io.cost. | ANEAIE, B blkio.co
model | o EiEER ARSI stmod
B, QfFfRcgroupi’ el
Bo
io.bfq. | ANZEAIS, B blkio.bf
Weight | g &= Fbfqflo A awelg
&, ht_devi
ce
hugetlb 1Z[
& 10-18 cgroup v1 hugetlb 0
cgroup | {EFS =58 | M &iE
viiEO fif cgroup
V2§
hugetlb | ANZEAIE, B hugetlb
<huge | sgEfnesEltcgroupa] <huge
Pagesiz | (&mArYhugepagesizeZ pagesiz
e>limit | 2} Pyt RIRRIA LN, e>.max
-Inbyt | eafer s,
es
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FPiEmE 10 RiZINeESHO
cgroup | EFS 258 | ML &Fix
viiEO it cgroup

v2iE[]

hugetlb | ANZEAIE, B NA
<huge | ;33 cgrouplzELLsE
Pagesiz | hugepagesizeZ£BI AR
€>max | NIFEEERRIEE, B
_.Usage .I’A{E?gos E{ﬁ%?qﬁo
_in_byt
es
hugetlb | FiZ, B hugetlb
.<hug<'a &E It cgroupBrhal .<hug§
pagesiz | (#myhugepagesize pagesiz
€>.usag | A RAEFEERSEX €>.curr
einby |, sfiAEts, ent
tes
hugetlb | A[iEAI5, B hugetlb
<huge | o8 /E&iltcgroup <huge
Pagesiz | miig(F R ETRAIR pagesiz
e> failc =153 e>.even
nt hugetlb.<hugepagesize> ts

Aimit_in_bytesH9X#1
hugetlb | ANEAIS, =S hugetlb
<huge | sa=mesEitcgroupa ~<huge
pagesiz | ggmERfhugepagesizes pagesiz
e>rsvd. | B X TP ZRRIIRAR e>.rsvd.
mitin | &, eafr s, max
_bytes
hugetlb | ANZEAIE, B NA
<huge | Jasutkegroup Bl LUK
Pagesiz | smaraYhugepagesizeZ
e>rsvd. | R R ARATIEE,
Max_us | BiIAEH0, BT
age_in_ | =
bytes
hugetlb | FiZ, = hugetlb
.<hug§ Egcgroupﬂhéﬁﬁﬂiéﬁ .<hug§
Pagesiz | gghugepagesize2k pagesiz
e>.rsvd. TR ESS, Bk e>.rsvd.
usage_i =iy current
n_bytes
hugetlb | A[iEAI5, B NA
<huge | J35 M F HugeTLBIRE
Pagesiz | RSB ATRAFES Fisk
e>.rsvd. MR E
failent
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FPiEmE 10 WIheeS#EO
€ 10-19 cgroup v2 hugetlb 0
cgroup | {EFS =5E | X &iE
v2iEN if cgroup
v
hugetlb | RiE, & hugetlb
<huge | mresEcgrouphni <huge
pagesiz {iﬁﬁﬁ’ﬂhugepagesize%ﬁ pagesiz
.UM | X AREFEEREE, 8 €>.usag
ent =, e_in_by
tes
hugetlb | RiE, & hugetlb
<huge | sim o B max—IzEtE, <huge
Pagesiz | mayaitFF &S cgroup pagesiz
e>.even | thhygepagesizeHik e> failc
ts TAFERTFIREITSEL nt
EDIREL, BRIJRE
hugetlb | ANEAIE, a hugetlb
<huge | m¥ige. EEcgroup <huge
pagesiz | m{sMYhugepagesize pagesiz
€>MaX | KR A T AIRAIPRAT e>.limit
B, BfrAFs, n.byt
hugetlb | RiE, & hugetlb
<huge | presEcgroupthni <huge
pagesiz | 3mERfhugepagesizes pagesiz
e>.rsvd. ARG AESS, B e>.rsvd.
current = usage_i
n_bytes
hugetlb | ANEAIE, a hugetlb
<huge | pFigE . E&cgroup <huge
pagesiz | FIFREREYhugepagesize pagesiz
e>.rsvd. HKRA NS BELPRAR e>.rsvd.
max | {E, BT, imit_in
_bytes
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FPiEmE 10 ZINBESHEO
freezer %[
& 10-20 cgroup v1 freezer
cgroup V1% | /ER =agm YtRicgroup | &t
O V2N
freezerstate | AIiEXAIS, = cgroup.freeze | e cgroup v2
FTE H9
freezer FRH cgroup.free
PR . BILL zeFk: 5
IS IEEZ L 2 i 0%\/‘.!?/3?
1¢%¥£H’y§ﬁﬁ —D/%q:// N o
RUREEIRE, e cgroup vl
LB S 5]
NIFERVESR freezer.stat
B =R
FROZENZ
RS
THAWED
e N
freezerself_fre | Rk, = NA
€zing &&iZcgroup
=HESHE
NIRE KRG
K&
freezerparent | HiZ, ) NA
_freezing BE L
cgroupAIAR
cgroup =54
FIHRERES
pids &0

cgroup pidsFER AR LABRHIcgroup R EFrE FficgroupEmEEESIiEAItaskHRE . B
Bilcgroup V1FIV2RYpidsiE iR BZE5!

& 10-21 cgroup pids O
cgroup [

pids.current

{EH

[=EE
ElcgroupAIfES 1N
RiE,

TR A BT maxtEREl
)Kﬁ o

oA
il
H

0 | HO

iy

pids.events
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BPiErm 10 AZINEESHEO

cgroup #E0 R

pids.max BiEA B,

REcgroupsg ARES T
HEONMEImMax, EFRAF
PRE o

G =l

0N | fD

net_cls,net_prio &

cgroup V2FRFEER T net_cls,net_priotBXBYEOS M, FI(FRebptREHITIZIE
FNEERZ .

2 10-22 cgroup v1 net_cls,net_prio [

cgroup v1iE | /EH =1 Xtiicgroup | F|it
H V20

net_cls.classid | A[iEAI S, & NA

79 cgroup
AIMLEREIR
B RIRRRT
(classid) o

oy

net_prio.prioid | HiZ, NA

X 7R cgroup
AR ZRS|
=, ARIER
3|, BFMWZ
AEPEE,

net_prio.ifprio | A[iEA 5,

map BFREmRE
EMEEO/
AR BRET ,

iy

NA

devices [
cgroup v2HidevicesiZHIES A BIRMUERIZO S, MEET cgroup BPF HLHISEH,
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PR

10 RtzIpRESEO

misc 12

& 10-23 cgroup v1 devices

cgroup v13i%
O

M

¥JMZcgroup
v2iE[]

&t

devices.allow

HE5,
WERIF
cgroup A
EIHIT4FERY

53

N

NA

devices.list

HisE,

FH cgroup
RAYHTESEED
S LAGIEAYER

BiRE.

iy

NA

devices.deny

o5,
kBB
cgroup HRYEH
EinEEER

5g-

iy

NA

{EFmiscF RS R LATS SF IR Rt
BFENMIFNERRHIRETRRSE, HlI0: FEHCE 3.0RFHENNBNSH

=R
1713

TRPRHIFNIRER, EERZAIBRHBERER

filecg_misc, BILARScgroupsi 23T RIS (G- EItREuH TizEl, EOFATFINEE
TRRYPREIZfdFFLEY . BEicgroup vIFIV2AImisciE1;8E =51,

% 10-24

cgroup %0 R =

misc.max g5, &
I Ecgroupi KHYRIEEL
=,

misc.current i, a
=Ricgroup{ERRYERITFEL
=

misc.events R, &
FEIMRERT. BaiR
EX T maxEs, Rl
I RIERHIRDREL
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FBFigr 11 XGPU HEZ=HAK

XGPU =45

11.1 XGPU HE=HFKARHLAR

XGPUHZRAREATETAXEMGPUIFARITEZIRAR . XGPUBRSSAILIFREGPU
RR, SUWSIERHA—KER, NI SHILREES, REGPURRHEIRAY

AR RIS IR AN o
XGPU HEHARZ

XGPUBZ B fIR#ZIKEN A B s IEMEMRIGPUIRS , ERIEMREHRIRE FREER
MBEH, ARDFAGPUEHRIRE TISGFIERREERURIE. EaTLIBE&H<SH
(Bt E AR RRIEIGPUIRE o
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11-1 XGPU HEH ARZEGE

GPU
XGPUEEHI{K CHANNEL
RE®EIR

NVidiatnTEaEzsh

T4/V100 GPU#E{F

Pt ®
o TR
MEERREANAMARE, PKGPURMNE DR, RFMIEtLHEES.
BEERZHOUSIFET, —MAINBAHAZTE—EKAIGPUR . XGPURIEHILILES

EIJZ i?,\;—ﬁkGPU , MsCI B HZ iR, hHGPU*U%+, REER)EE NS

o HREDERIR
XGPUSLHI THIEGPURIRIFERN S, S LURIEARLAIRIEECE
- XIHEREFHNENRNMERLYSD, SRILURERERESE.
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BPiE/m

11 XGPU H=#K

11-2 GPU &iEHEC

- —— =7 - - —— - — - — —— 7~ — — — — — — — — — — — — —

EfFER

BhEn

- XGPUXFRIEEEFMAREENRE, RITESFETNENESE
K. BRI WKERYISD, HERNEDMET4%.

FEEMF
AMUEBCtRERIDockerflContainerd TES T, MHAFEAKubernetesTIES T,
RIEmER

TEERIAINE, 1ZTIITERERCUDAE,

11.2 Z3=FHEH XGPU

ARETNEINMILEERXGPUIRSS .

ZYRPRH

XGPUINRE{YZENvidia Tesla T4. V100, L2 E3i%,
HCEPI#ZIRA/95.10 % LA_ERRAS o
XGPUINRESZ % cuda 12.2.0F13.2.00R A,

GPUSLfIE%%£535.54.03, 535.216.03. 570.86.158%580.126.20kRAAINVIDIA
Xz

GPUSL{H B %%£18.09.0-300a E= kR A BYdocker .

ZGPUEIMIRARRIIRS], XGPURIENIRBINREEERIGRTIE(ER, ERI=
5EFRRETER .

SZGPUREHMEIRARRIIRE, BRANAREFRAR, Bidnvidia-smitgl THis
MERISERIBE DRI sEE T B rl BRIE N LR

L CUDAN FIfEFEIEERT, £EGPUR EEIBFE—/\EESUVMETE ( FENvidia Tesla
T4EXZ593 MiB) , XEHBEETEEHHE, ASXGPUIRSEE.

BAXIFRN ARSI ZIME BB A EU R EEHER .

XGPURRSB IR EINEEARZIELAUVMBI A BRIE 277, BNERCUDA AP
cudaMallocManaged(), EZ{EE, iB2MUNVIDIAESE XM, BEREMA
HIBEF, AR cudaMalloc()Z,

(1 e
o XGPURFARFHMAEZBAUVMHBERBEIEER, ZEGESEuvm_disablelZ 58,
e HCE3.0A/31%535.54.03 RAHINVIDIAIRSS
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BPiErm

11 XGPU H=#K

23t XGPU fR%E
LIEXGPURR S BB R AT
SIS S 285 | RS EFAXGPUE LIRSS

XGPU [R5 {ERZHI

FIIXGPURRSS IS T BN T RR, ERLIERIERR
5|ZRLAIBEXGPUBRSSIRISENFEF

% 11-1 2 XGPU IREZHYIFIETT

, HEXIBFSZWGPUERL

REEMNEZERE. B

HETERFR HYE3E | %88 ]l
i
GPU_IDX Integer | IEEBREnERAIIGPURE | hAEHSE—KEE
o GPU_IDX=0
GPU_CONTAINER | Integer | ZBEAREATFEANETF | ARRPEMNEFLN
_MEM K\, B MiB, $95120MiB:
GPU_CONTAINER_ME
M=5120
GPU_CONTAINER | Integer | IEEEEEHHPEED HAEHES0%HIE N
_QUOTA_PERCEN k. b1 :
T EHTERINM%WKIER | GPU_CONTAINER_QU
X9, ESNEHRE | OTA_PERCEN=50
F4%,
GPU_POLICY Integer | IEEGPUERNENIRE | REENREERIEAE
ROSRHE o EELHAE:
o 0: FIgaesy, ApE | CPU_POLICY=T
FRE.
o 1: EIEENRE,
o 2: EFE,
e 3: IBHEE.
o 4: NEIBHAE.
[ ] 5: Ibblﬂiﬂgo
e 6: NEBHAE,
BHRERERANER
XGPUEHRERA,
GPU_CONTAINER | Integer | IS ERSEHIMER SIS MR AE:
_PRIORITY e O: {EE{jc‘;“‘EJQ GPU_CONTAINER_PRI
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5z =12

11 XGPU H=# K

NVIDIA Docker— M aLUERGPURYdocker, BBFERSEHRTIE NVIDIA GPU, T
HLAFERNVIDIA DockerBliZ2RN SR 6, NEXGPUIRSHEIERTSG X, HUBMLIN
T

& 11-2 HIENL

2% 2[R | 5882 otz

GPU_IDX 0 0 IBEM N BEFEHRE—KER,

GPU_CONTAINER | 50 30 FBEE1DESB0%NE S, FHEE2HE

_QUOTA_PERCEN 30%E .

T

GPU_CONTAINER | 5120 1024 FE2R19HE5120MIBER, HESE2HD

_MEM EZ1024MiBETE,

GPU_POLICY 1 1 REF—KERFEABEEENRESR
(=

GPU_CONTAINER |1 0 IEERR1ASMERERE, B2H1K

_PRIORITY LIchaes,

A& fGl:

docker run --rm -it --runtime=nvidia -e GPU_CONTAINER_QUOTA_PERCENT=50 -e
GPU_CONTAINER_MEM=5120 -e GPU_IDX=0 -e GPU_POLICY=1 -e GPU_CONTAINER_PRIORITY=1 --shm-
size 16g -v /mnt/:/mnt nvcr.io/nvidia/tensorrt:19.07-py3 bash

docker run --rm -it --runtime=nvidia -e GPU_CONTAINER_QUOTA_PERCENT=30 -e
GPU_CONTAINER_MEM=1024 -e GPU_IDX=0 -e GPU_POLICY=1 -e GPU_CONTAINER_PRIORITY=0 --shm-
size 16g -v /mnt/:/mnt nvcr.io/nvidia/tensorrt:19.07-py3 bash

&E procfs T=

XGPURRSSZ1THY=TE/proc/xgpu FERFHBERIEEZ Mprocfstom, EaJLAEE
procfsTT REEFIBECEXGPUIRSHEXAIER . FEMASprocfsTIRRIAIE

1. HFUTHS, EETRES, BRABTHEESE: F11-3,
ls /proc/xgpu/
0 container version uvm_disable

£ 11-3 BRASIRE

Bz =5 | iR
g!
0 =5 XGPUBRSS = XS GPUSLAIFRRIE K E-RERR— I

&, FHERYFFRBRER, FIg00. 1. 2, Xxpl
HRE—KER, YNAERIDAO,

container |5 XGPURRSEZ A XHEITIEGPULHIF BN BB E R —
O:HIEER
version HiE XGPUBYRRZS o
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FFisrg 11 XGPU HZHAR
B=® =5k | iR
g!

uvm_disa | iZ5 EARZAUVVMBIERBRIBER, £BNE, EAMER
ble 0,

o O: »—Rﬁﬁ

o 1: ZH

2. BWTUAT®S, BEEEKERINNBERAS, BRABHIBIESE: &

11-4,
ls /proc/xgpu/0/

max_inst meminfo policy quota utilization_line utilization_rate xgpu1 xgpu2

= 11-4 BERABIRA

B EEE | %8
il_]
max_inst | iZ5 BFgERSENREAEE, BUETEEN1~25, NERE
BEIZTHBER TAMER
meminfo | RiE LR RSHETHENEFKN,
policy Eu=] IBEEGPUFBNENIRERIREE, EOAMEN,
e 0: I IREEH, BELEREE,
o 1: EIEENRAE.
o 2: HFE.
o 3 IBHFAE,
o 4: NEHBAE.,
o 5: BAAE,
o 6: NEFBHRE,
B iR R R RAENXGPUS HAERA .
quota s BHENE,
utilization Ed=] B REPRIE N EHIKL
_line LHGPUREFIBHRBITZER, AR FFE%
B2, ANELBESEI D EHELSE.
utilization | HiE GPUERFIE=E,
_rate
xgpulndex | €5 BTt ERAIXgpuFER.
A, BFHE1KE-RAIXgpuIxgpulflxgpu2

3. WTUAT®S, BEERontainerBRENE, BRABHIPIESE: F11-5,

ls /proc/xgpu/container/
9418 9582
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= 11-5 BRARIRAA

B EE | e
Al
containerl | i£5 AEEMID,
D (EFAXGPUBIZ S MIRHESBEIID, B S R—
D,

4. BUTLATE<, BFcontainerDERAR, BRABHPIESE: F11-6,
ls /proc/xgpu/container/9418/
xgpul uvm_disable
ls /proc/xgpu/container/9582/
xgpu2 uvm_disable

% 11-6 HRASTIHA

B3 E5E | A
i)
xgpulndex | iE5 BT IEEEIXgpuFER.

AR, BFEE941880xgpuiixgpul, BFEE
9582HxgpuAxgpu2.

uvm_disa | 15 EEZHUVMAEXEHIBER, BE, HMER
ble 0,

o 0: RRZH

o 1: ZH

5. BUTLATa<S, BEExgpuindexBRAE, BRABHBPIESE: FR11-7,
ls /proc/xgpu/container/9418/xgpul/
meminfo priority quota

& 11-7 BRABIRA
B ZE5%E | A

il_]
meminf | JiE ItEXGPUS BRI M EF K/ IHBRIZTHEF K
0 ¥N3308MiB/5120MiB, 64% free, 155 EE ¥5120MiB, 3l
£64%0]{EMH .
priority | &5 BT RES/INESR, BRIAMESNO,
o 0: {5

o 1: StFHK

ZINEERTEXBELRESFERTS, SMEARA=RTLUE
BRI REFR=NE

IEXGPULECHIE LB L.

50, 1BILXGPULEE Y B-R50%RIE ],

i

quota =
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T #EprocfsTRBAIRE, S LAEGPUSLEIFHITISHTIIREE RIS . EEINE
FiRME, LRI -8FR.

% 11-8 R~lGHS

we R

echo 1 > /proc/xgpu/0/policy BHE—IKEEREERIEANE
BE.

cat /proc/xgpu/container/$container|D/ BEEIEEREBEXgpUREHIEEKR

$xgpulndex/meminfo M

cat /proc/xgpu/container/$containerlD/ BEIEEREExgpunBEchIE IR

$xgpulndex/quota =,

cat /proc/xgpu/0/quota BEFEKEEERRTHENED
NE,

echo 20 > /proc/xgpu/0/max_inst REE—KEFRZSALIGIE201
B8

echo 1 > /proc/xgpu/container/ REIEEAEEXgpuILER IS

$containerlD/$xgpulndex/priority 5%

echo 40 > /proc/xgpu/0/utilization_line REE—KEFHNERLRESEN
[EHIKAZZ7940% o

echo 1 > /proc/xgpu/container/ REIEEREEXgpuEZERUVMEY S

$containerID/uvm_disable XEHBERF

% XGPU BRS3
XGPURRSE RIS FHRAIA -
1. XAFRBIEITHRISES

docker ps -q | xargs -l {} docker stop {}
2. FkxgpufIRPME,
rpm -U hce_xgpu

N XGPU fRS3
1. XHARBEITHRIRSE
docker ps -q | xargs -l {} docker stop {}
2. fEExgpullSRPMEL,

rpm -e hce_xgpu

Bid xgpu-smi TESIEASE

ZRLlEdxgpu-smi TEEEXGPUBRRRIBXER, BIFF=RID. BEHER. DB
. BEFERRSERERS

xgpu-smifEERRMER U T AR:
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B 11-3 xgpu-smi RIEIERERMER

& {ERxgpu-smi -hiz S EExgpu-smi LERIEEES.

11-4 xgpu-smi TERIZEEEE

xgpu-smi -h
formation about xgpu containers
lain text or a json fermat, via stdeut eor a file.

and GPUs' available resource information in JSON format

filter th cific containe

remote runtime-endpoint string endpoint of remote runtime endpoint (default "unix:///var/run/containerd
,contnnerd sock™)

1 [command] --help® for more information about a command.
1#

11.3 XGPU EiAERA
L{FEAXGPURRSEIFEXGPURY, XGPURSZBSIRIBRAEEEHE ( max_inst ) AEHK

ERREMER (X ms) BFASESEGPUEN, LIRTT. B2 BiNER.
ARmax_instbA20461, NEERAEEEREEINENIEERSG.

JFEREE (policy=0)

[REEERRERNVIDIA GPUARBENDRAES X . HEERAERIE TIXGPUR A%
MEFENRE.

11-5 REFE

EFEL

i
E
i

—IZIZZZ:C
4
A
)
#
el
-
A
i
|
_

EIEEHRAE (policy=1)

BB RERRABREHENBESLATRSEE . AIINARR1NER2D552
AC5%F015%RIE ], W FEFR.
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11-6 EIEENEE

e e e ———————————————

Eren

[
|
|
[
|
[
Bhe }
|

EIFRAE (policy=2)

FRERREBNASRETEIRE 1 /max_instiI&E ], LAmax_inst=204%1, 81 aEE
TEIXE1/max_inst, BI5%MEH, WITFEFR.

1-7 F9EE

-~ — — — = = — —— — —— — ————

[
| 1 |

| | |
- (e & | (= |
| 1 |
! /! 1 |
| I I |
| 1 |
= L ()
| | |

‘ e Il

#BHiEE (policy=3)

RHBAERTIENSRETRFBINEELR, XGPURRSENEHRTIFHRAE . B4
RENTENRTKENERERN TR, NEBTHRKEHEITHGPUIRE, BT
BRI T—1 E R . EFREHSHNENRTRIEIEIFSERE.

KEIFEE1. 2. 3SHBILREHBESEE/933.33%,
11-8 I HIAE

*********************************************************

\ | |
w I i i :
G2 | 3 #5753 Al EE =
! N ] I |
‘ 1 I 1 |
! 1 I 1 |
_ | _ | I _ )
s } - I: Il - I‘ =i
| | L |

! gl I I

- 4w

NELHIEE ( policy=4)

NERHARERTERE N SRNE LA NBR DB . XGPURRSENEHE
TIFERE, BURENENRETTREDEREENER, WDEERET— 1
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BR . FINRER1. 2. 3P89 E5%. 5%. 10%HIE S, TSR, 2. 3P3IEH
1. 1. 20N EHET, BHREHoINEHBETERRIEIERS5EE.

APHIFERT. 2. 3SHANERENBSDEII25%. 25%. 50%.

11-9 NEIE HIBAE

e T T e T B

SRR

BhER

BAEE (policy=5)

BARAERREKGPUESZIIREFRENEHEFRERE , HHhEHEFRERN
REHREYRREEES (policy=1) Be2—H, REGRENISEHZZHEEFR
BENARDEERIRIOGPUE N, Limax_inst=2059%1, BF&1. 2HEHEEFRES
22, HOBWENDBIH5%. 10%, BEE3. 4NBREFRENSSE, L1, 295
S, 20NEHETT, B3, AHERK17MNELETT, I, HBER2eHEIHE
gFGPUi{z‘%Eﬁ, MZE=E1. 295581, ON&EHET, BFEE3. 4HERIRI191MNES
JCo
EREAET, RIEGPU_CONTAINER QUOTA PERCENTEFHOERXHBREER
BEAHIEE, GPU_CONTAINER_ QUOTA_PERCENTHOMIEFEREH=GPUNITIRE
A

11-10  BERE

H

,,,,,,,,,,,,,,,

BHET

HA%T

EAEERBA SRS

NESSRE (policy=6)

NEFRERTERENBRNE N NERSERER, REIESETNER G
E. XGPURRSENEHBTIHGREE, BIMRENENBTRESRERE ISR,
B BRAIRBHEIIGPUIRE, NWHHTRESRET— a5 . flanass=s1.
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2. 3D58IES%. 5%. 10%89E& 1, MEE1. 2. 395G 1. 29M&EHETT,
EhAEHoNENRTERRIZINTRHES, BhAGHoFIREIRSIIENET
ETREENIARS5EE.

APIRERRT. 2. 3SHBNSRENBSDEEH50%. 50%. 0%,

11-11 NESSAE

—_——_————— e ——— e P o [ ————— ——

i I !
! i | |l I
BRET I | #5713 L I |
| Ll ] I I
I \ ) I
: Ll L] [ I
I \ \ I
- HESENR |
I \ ) I
L ___ a T __ S —— J__________ ]
AT
(1 ¥H8

RESSEELRTRENRC GFEH, EtFRETRACRZ BRI S InE SR8
B, ZENRNETERER. SR TERNTRREITERE, RitOEHrEREY
100ms,
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4
I 2 HCE i REPO JEfiE
HCEXRFARPMEBA BB, HERMH TSR AL ENE S REPOIERAHXEE R
%Eﬁ?ﬁo fEan@EIdnf/yumep S LM E WG SIBEINEE, Bif%sc. FHk. HE
B/ repo iR

HCE{&, £/etc/yum.repos.d/hce.repoX{fHhEBANELEEFHrepoiE. LAHCE 2.0
WA, ERSWNT:

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-2

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-2

[debuginfo]

name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-2

LAHCE 3.08RAH), ELRZIT:

[base]

name=HCE $releasever base
baseurl=https://repo.huaweicloud.com/hce/$releasever/os/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/os/RPM-GPG-KEY-HCE-3

[updates]

name=HCE $releasever updates
baseurl=https://repo.huaweicloud.com/hce/$releasever/updates/$basearch/
enabled=1

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/updates/RPM-GPG-KEY-HCE-3

[debuginfo]
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name=HCE $releasever debuginfo
baseurl=https://repo.huaweicloud.com/hce/$releasever/debuginfo/$basearch/
enabled=0

gpgcheck=1
gpgkey=https://repo.huaweicloud.com/hce/$releasever/debuginfo/RPM-GPG-KEY-HCE-3

HpEFREXWT:

e name: XJrepoiRAYEIA

e baseurl: GEFRERIIRSSZEMLE, ZiFhttp://. ftp://. file:)//=FH&= -
e cenabled: EEBHEZIHEFCE, 17 ~EH, 0F~EM.

e gpgcheck: 2EHITopgRY, 1R TRBHRE, 0RRERRE,

o gpgkey: NEARFAIMELE, FIFgpgikia.

A R

o ([FHRARIEEISE$releaseverfi$basearchZ o IMESCIRECE, $releaseverJOSEHRA
=, oJ&E#a)92.0843.0, $basearch T 2584, oJ&Haarch645x86_64,

o (EZMMHAIRESNRFRIRMRE . ARFERLN, FERIEBZ G

$£=7 repo R E

HCE 2.0U1R EFEE =TFrepoiR, TR MA IR TECE ( LlopenEulerit KRR

wAG)

1. fE/etc/yum.repos.d/BF#hiEopenEuler.repoX {4 ( BFRAILABEN,, XHEE
ZEL.repoEE ) . {EMAvim /etc/yum.repos.d/openEuler.reposn S T4RIE o

2. BLEBGESZZF, WopenEuler-everything, BEZWAM—, TIRIBLIREHT
AEE,

3. BcEnameiEln, UopenEuler everything repository, FREENEREA, 0
IRIEEIRE R TR

4. EcEbaseurli®tIn, Itt4b79: https://repo.openeuler.org/openEuler-22.03-LTS/
everything/x86_64, FRI4GEMIZHEEGREN, BRn]&E openEulergE XTI
repoigtERIBE HiHA.

5. BeEgpgchecki®Il, 91FR RIS LRAVEGEFHITIpgiREE .

6. EcEenabledi®&ll, J915RREAZrepoi,

7. BoEgpgkeyi®In, Lt4hJ9: https://repo.openeuler.org/openEuler-22.03-LTS/
everything/x86_64/RPM-GPG-KEY-openEuler, F£RgpgiRit{ERAINERIE

Fizikz,
%8 bR E, Binil_topenEuler update repoil&, &x#ZopenEuler.repo3 43R a0

£

[openEuler-everything]

name=openEuler everything repository
baseurl=https://repo.openeuler.org/openEuler-22.03-LTS/everything/x86_64
gpgcheck=1

enabled=1

priority=3
gpgkey=https://repo.openeuler.org/openEuler-22.03-LTS/everything/x86_64/RPM-GPG-KEY-openEuler
[openEuler-update]

name=openEuler update repository
baseurl=https://repo.openeuler.org/openEuler-22.03-LTS/update/x86_64/
gpgcheck=1
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enabled=1
priority=3
gpgkey=https://repo.openeuler.org/openEuler-22.03-LTS/everything/x86_64/RPM-GPG-KEY-openEuler

HCE 3.00NREFFIEE=TrepoiR, mxZ2openEuler.repoX 43R INT:
[openEuler-everything]
name=openEuler everything repository
baseurl=https://repo.openeuler.org/openEuler-24.03-LTS-SP1/everything/x86_64
gpgcheck=1
enabled=1
priority=3
gpgkey=https://repo.openeuler.org/openEuler-24.03-LTS-SP1/everything/x86_64/RPM-GPG-KEY-openEuler
[openEuler-update]
name=openEuler update repository
baseurl=https://repo.openeuler.org/openEuler-24.03-LTS-SP1/update/x86_64/
gpgcheck=1
enabled=1
priority=3
gpgkey=https://repo.openeuler.org/openEuler-24.03-LTS-SP1/everything/x86_64/RPM-GPG-KEY-openEuler

A

B LAB IS AC & RIpriority= 4= HlrepoiRRILSE SR . SNRMICERHCERNAIR, BI7E
hce.repofc ER#EBAN L priority=1 ( #EBIMLSERES ) , AEEE=77REETN
Ltpriority=2, FERELIrERHEITEAZE,

(1 588

MREARKHE, TSERPIERmEHHCERFFRPME
Al
yum/dnf EERA

HCE 1. 1{XF@EFyumap SHITIG EIRIEXIRIE, HCE 2.081HCE 3.0z Fyum

Sdnfis$ . B

ARV EIRAXAIE ST :

Ihse

yumap<

dnfipd

Gl

£/

i

yum install <3k

He>

dnf install <&r
He>

Z¥Egec: yum install gcc

ENEER S

yum remove <3X

“e>

dnf remove <&

He>

EP#Fgcc: yum remove gec

FIHERR
ROER{4E

yum list
installed

dnf list
installed

SIERGFTERIE: yum list

installed

NN LY

yum search <&

He>

dnf search <#x

He>

fErepoiEH#EZRgecE: yum

search gcc

SR

B2

yum info <4
a>

dnf info <#x{4
>

BfgcdEBER: yum
info gcc

N5k 01 (2026-08-13)

IRIERE © L ATITERAGIRAT 211


https://support.huaweicloud.com/usermanual-hce/hce_02_0020.html

Huawei Cloud EulerOS

FBFigr 13 HCE EfNZES 50508
ety .
1 3 HCE EfR%ESE0HEE
HCE 2.0483kCentOS 8FEEID EHRINIZSE, BERRBRAENT
kernel ¥

AN 2RE S 44E/proc/sys/kernel®ll/sys/kernel B R RIS
ES

BEINUMAE S S ESS A0 =B HEUE UERSY , LS RENER S LES,

BEHEEANIRIEEESETHIATFLR. B8R “AEER” , AS5<AEE
%EE\EEPE’\JT—? RN HENRE. SRFIMITERRER, RS
}‘ = J:F Ho

PR F ‘AN HERE TR, 3 R RORS, iR
Z=IEN. Bt “FEER” ME MESAEERERENAY, BURFHETH.
RIUEMELE, WIFEEREN; BN, FEERELS . “RE)N” FRBEN
By, B “HEK X, SR,

FSEERSTRESHRAITHE, FALUBRREER, FHEREiE. A
m, FEEENS, ESNAFEIBIIAMET SMRERR, WRTERIFIENAE
T, AILSIMEBTIZEAFELITERAIMEERID. R13-1HRISEESIEIER
A RE S ERBIE.

& 13-1 FESER

S8 A8 BYE
kernel.numa_balancing | {ESB¥REEIATAYAIIE | BOAE: 1000 ( Bfy: =
_scan_delay_ms iR, )
kernel.numa_balancing | I=HIIAHESRISRIKATE | BAIAE: 60000 ( Efi:
_scan_period_max_ms BfE, MmEHsdEaE | E0)

SR,
kernel.numa_balancing | I=HIIAMIESAISRIGATE | BUIAME: 1000 (Efi: =
_scan_period_min_ms ErE, MMzl AE | #)

I
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2H A8 &
kernel.numa_balancing | ENXEXIEAITIEK EANE: 256 ( Bfi:
_scan_size_mb N, MB )

CFSAE=S

CFS (RN FAESE ) RBMMEIBER TSI, MRT(EajiffiesstEEHZIB
XHIMTS . B, CFSAESRABGZRNAESRIMEES ‘Hiak” S, tFaes
FHuEAEX, E—AIAES% (FEREH CONFIG_SCHED_DEBUG ) 2:

/proc/sys/kernel/sched_min_granularity_ns

BTFHE, CFSAERASZIHIMERAEREANBEENUE “‘E” , W
fiftyp.c. thud.c. chew.c. ring-test.cKimassive_intr.cZMTIPEEIEEHIT, FEHIN
REMH,

CFSIAESEELIBEMS SR (nice levels ) FISCHED _BATCH EMIRMEBZ M F ZHIRIE
FAER: XEETERBIREMLERIT EHRRAEE, XFRS4LIE (SMP)
HIYEIMET TERNBE: AEYERBPIABESETINIIERNERE, W
KAEEERIEAREE . Bit, REYERBTEENES.

2 13-2 CFS sched_min_granularity_ns 2588

BH 1A V]
kernel.sched_min_gran | iZZ2H AT EAEREEE | BAE: 3000000 (&
ularity_ns BHY=m” ' (BMERE | 7 WE)

B) 5% “BRS3HR" B
( BIRIFAIALALIE ) THE
., BANREESRH

T1ERRE
SCHED_BATCHtZHICFSiE
EERAME

ENBREMFTX
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2 13-3 net_res_debug_enhance £2#{i5<H8

nhance

S HR Ba
kernel.net_res_debug_e | TEBEWRIRNEENT | BME: 0 (FEH)

=T, AZNMEMYEE
B RERBEA BB
IR, M\MmSHBRE
socket. sendiZ[iR[E%k
Wk & MEEBEHIE,
net_res_debug_enhance
FEHBER TEEZER
BIHSTHEEMEERE
REPEF,

1%ZTxBAE, 0FZR-AE
H.

oomZBHHFEE(

i/ FalSRE R ER R ARSI REE N EMMIRRR SHRNEZERE, MK
oomZE4, kboxgEiEiGoomEMHLLERINTE. KEocomHIEER . RAHEERFR
BERICREIFERESR, HEFEFAREML.

% 13-4 (ZEEHISHENA

S8 ik BYE
kernel.oom_enhance_en | iZHIEEBHoom(EE1] | 0: AEH

able ENTORE. 1: 2R (ZAE)
kernel.oom_print_file_i | IZFIRBITEINMERSAE | 0: FigH

nfo S 1: FEA (BAME)
kernel.oom_show file_n | i=HIFTEPRISERFEE | BMAME: 10
um_in_dir PRI =

SMTIRES 431t

# 13-5 SMT R4S H0RAE

28 iR BYE

kernel.qos_offline_wait
_interval_ms

BEAISEEREBER T
RIS, SIXEER
AYBTIE.

HYESSE: [100-1000]

BAIAMME: 100 (fy: =
)

kernel.qos_overload_de
tect_period_ms

IEBEEAES TR GACPU
BT IRt EIS AR A LR
[REERRIRITAZ o

BYESEE: [100-100000]

ZAME: 5000 (Bfy: =
)
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FFismg 13 HCE EFIRZESEIREA
openEulerfiiE WS4, ¥IE5&MopenEuleriZ RHEZBERET—SMT IKE
AL SR R AR
Hhait

E—HRAEM. Fll. SMT, XKIMZEFRZESH N cpuacct FRFESITRICPUFRI R
TeeEIRMERT Z0EH, BRECPURIBXMAERNENIRBRILLYE (ZRX
230%+) . BHRITRIBRERETFCPUELENRIBZRHTRIT, BRISRICPURIA
&= (5=t ) FReEERMENFIBRIEM, EFEEEDHESAIcgroupHFIAICPU
FIFRER, X A= teRYFRRERERIDI S tatiElr. MMERENRITEEEZEBSMT

o o

& 13-6 BHGIHSHIRA

B8 ik N
kernel.normalize_capaci | ZhZAFBCPURIA=RIF— | 0: X (BRUIAME)
ty.sched_normalize_util | {KLINEE, 1: B

kernel.normalize_capaci
ty.sched_single_task_fac
tor

FiBERSR, REE
B RMEITE DR
EYE1-100, #E#MAK,
IRAEZAERZAYE DA

EY{&E: 1-100
EUAME: 100

tor

BYE1-100, HUEHKIR
BEIZ BRI E DK .

kernel.normalize_capaci | TB&ENGS, R&E1Z | BYE: 1-100
ty.sched_multi_task_fac | SEiZFHTETEHERE BAME: 60

kernel.normalize_capaci
ty.sched_normalize_adj
ust

a5, sSHEEA
AMERFFR

0: X (BHAE)
1: FiEo

preferred CPUFIFESR

2K 13-7 sched_util_low_pct 2#5AA

ct

8, Ypreferred CPURJHA
H(RF%EFERT, PREI
$SfEpreferred CPURRIS%
#%, &NfEallowed CPU
iEZ o

e A &
kernel.sched_util_low_p | preferred CPUF| A= BAE: 85

B NERE

HCEfEM#Zwatchdog&Efti b, EHINILOCKUPHE R FEIRE B HI0SHwatchdogssl
RIASRENINEE, ICRHEEBREE, A EHREEMI™M, e NE
HRIEAN T sysctl SRR E, aIiRIEFmiFR, SSRGS ZEEITENE.
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& 13-8 RMTICNEHAS 05 A

2% R &

kernel.watchdog_enhan | #=#|watchdogtEiafIpRE | 0: FRFiHF.

ce_enable Inge. 1: 7B (EHANME)
iBE

HitERTHE . 2iXEE
0gk&E 1,

kernel.watchdog_softlo
ckup_divide

TSN B AES
kernel.watchdog_thresh
* D /
kernel.watchdog_softlo
ckup_divide/SH9{E R
IR o

BY&ESEE: [1, 60]
BOME: 5 (Bfz: #)

kernel.watchdog_print_
period

IRERHIIENEIHEAR
BEEE, $TENHEERY
A ENIE]FR o

BUESEE: [1, 60]
BOAME: 10 (8 7))

R X SR

BISERAAFE, ERUTEARER, sESEREIEERERCPURT, BUARE
hR. IRESERE. . BRI S ARFRRERESEL, A
BFRARD T ESFETIXE

2 13-9 interrupt_storm_detector_enable 2#{iAA

84 RHR &
kernel.interrupt_storm_ | =4Il XI 2GR 0: XA
detector_enable BE. 1: FrE

cpu qosIEOFREHX
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K 13-10 sched_qos_level_0_has_smt_expell 2%{i5i08

2 R g

kernel.sched_qos_level | HCE+CCE;RER2%¥ RZEI5 | BAAE: O

0_has_smt_expell FEHIcpu qosiEZESFF
x, 0FRXiA, BIEA5
Kcpu qosik,
HecelBRIFEERITESH
n=aY, AIFE
kernel.sched_qgos_level_0
_has_smt_expellFx, &
HFHXE1, FORERIFRT
[F3k7E. BL&RSPITENE
Mo

B RS HEE ARz

2 13-11 actual_hz 058

S8 R &

kernel.actual_hz ZEEErBEERZES | BYESEE: [0, 1000]
HoDSIBENZAIEEST, B | eriME: 0
ORFZRR Kz ZE4S
%, LEAPEERRZEIA
A9 1000 HZ,

S i

* 13-12 WZAERIESEURE

2H iR BYE

kernel.sched_latency_ns | sched_latency ns2— | EiIAE: 24000000 ( &
BFEX BfrieHIERAT | fi2: 49%))

BRIZE . BisE J EX
PMJEEEA, BERE
EDEE—IRFEEITI
FIRRYESS

kernel.sched_migration
_cost_ns

sched_migration_cost_n
sSHISEIAPRI AERMAY
AfiEiaps. ESmE—IR
WIT/E, CPU EBFEHMA
BEEEHENE, B3tE
PRISHAALE . IBIMXANE
RESHESERRED.

ZRIN{E: 500000 ( B3 :
b )
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SH

A

N

kernel.sched_nr_migrat
e

WNE—1SCHED_OTHER
FE=E T REEMT
%, elilBeEER—
CPU_LIETT. 1IFRB(1EST
softirgig =it FEnX LE(E
5, LMEE(IRILESH
AICPU_LIETT,
sched_nr_migratei&Ina]
LU ERIEE—IXEEIRY
1E3#.

ZAE: 32

kernel.sched_tunable_sc
aling

EHRAERFREE R LUR
IBEZLCPUE EE AR
sched_min_granularity_n
s/sched_latency_ns/
sched_wakeup_granularit

y_nsfy{E,

0: RNFE

1: HUAEE (L2 K
STEHTIHEE )

i; )%'L@Jﬁ% ( ZetEEL A

BOAME: 1

kernel.sched_wakeup_g
ranularity_ns

BER FIRER B FRATE] .

ZRIAME: 4000000 ( &8
fi: 447 )

kernel.sched_autogroup

=& iSautogroupiEE
5.

0: xiF (BUAME)

_enabled 1: FFR2
HFFautogroupiFEsF
t4HY, —/ autogroupsh
NEFERREEFE—
RzAEsR"{F55H", CFS
EEERER T E(ESAHE
Y& ECCPURTEH EIERRY
g%,
BB EEINRE
% 13-13 ZHEHYRAENREFX
S8 3% g
kernel.sched_dynamic_aff ZFEiER5EREINAE 0: FFE (BRAME)
inity_disable 1: #F

CPU QoS {i5c4R A Et9EMSE
openEulerfiiE NS, iE55%EopenEulerfe REHEBERET—CPU QoS {5k

ROEIIENSE
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2R 13-14 sched_prio_load_balance_enabled 2#{i5AA

%a_TFE o

el (i35 &
kernel.sched_prio_load_ | EEFFFECPU QoSiisEdk | BUESEE: {0,1}
balance_enabled AHISE, OFRTXA, 1 | mipE: 0

SRR T

CPURZIESEIRIRALLBRAFS., BRI, CPURTERITIHIES, BRI AR, &

A ESIASR, B

& 13-15 ZIEF0E NS E

ZURERMESEKEMRR . A I REMY
R, AR TGRS, WA REEM RS LISt .

8% ik V]
kernel.corelockup_thres | IZEIFE X, HE D | BAME: 5
h ({UEAFARMEEYT ) | CPUIEEDORIEAE
hrtimerfONMI=hBRAS, Tt
HIEIZCPU I T #tE
7o
4lidle pollingHliTE&#
2 13-16 kernel.halt_poll_threshold 2#{iAH
e R &
kernel.halt_poll_thresh | FFIt4FHERT, GuestOS | BAIME: O

old ( {ERFARMEE
)

kernelfE\idlefd, &7
SeidtfTidle polling—EgAt
8, MmAKEVM-exit,
kS #i=4lidle polling#h
f7hY9ETIE], Eidle polling
HEREEESEETLL
BEGE IPIFR BT o

EYESBE: O-

max(uint64)

BREFHERZUCERS(L
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2 13-17 kernel.machine_check_safe &5 E8
2H iR BYE

kernel.machine_check_s | ff{RIZFFFconfigtx | BAIAE: 1

afe ({VEAFARMEE CONFIG_ARCH_HAS_CO I

) PY_MC, /proc/sys/ REERE: {01}
kernel/
machine_check_safe{g&}y
1R EFeHEEFE, X
géﬁfﬁzﬁﬁ‘é, Hith{F979

SIS ME IR ARG RATFTENIR 1P ithiik
SREBMEIRSENSEZIER, ARSKEIIEIRAIMESHIESFERIM

7, TEEMEEERIR. AFHRMN 7= TR EMEES: RIEENE, R
F SR TENZEIRERYIRIPHbIL .

& 13-18 kernel.net_csum_debug 2#{i5AH

2 fR BE
kernel.net_csum_debug | iZ&#(XFEFarmif 0: X7 (EIAEO0)
(SEFHETFARMEZEYS ) 5, 1: TR
SHAE
*= 13-19 S£EHAE SRR
2% RR BE
kernel.sched_cluster - 0: x4
(IERTFARME ) 1: FFE (BRAME)
DIRSHIZEEZSTED

TASK_UNINTERRUPTIBLEXZS AT hRTHIRERRIRS, BIDIRZ, H—MNERELTFD
KSR, ZHEARGRECPU, ERIZHEEREUEWINA(ES, FRARIIAREKIll—
TFDRESRIHTE, REESEMPIREREEC A REMEEEiT. — NHECTFORESE A
I EBE%FI0RE=R . ABmutex_lock. down&FipaH=4&E. @A
wait_for_completion R ¥ O FFEMEHTHK -

EEBRT, —MHEASATORERA, SHHEMZHEMNSHIREE, (B2UR
LMOXERE . mutexdtiils, AlgtaSEizdiERIJEIREHRE, —B4TDIK
BTEREEIT . NTRNXEIEIR, ARSI T hungtaskiGALE, FERNEISE
B, $TENHE. fkpanicE=.
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2 13-20 kernel.hung_task_warning_timeout_secs 21508

ng_timeout_secs

{E EE A, EIFEADIX
SR ERLAITED,

ﬁﬂEi‘lOE]‘?&l?ﬂ S EFTENTH

PA
Be

2% R Ba
kernel.hung_task_warni | iZEc & FHERAITENRER EIANME: 60

BRNESHRREEE

BREARSKRREENERFE, ERREmSEI 7YY

BRRFEUERIEE. BRZ

INeEfR, TR ERop. freeFEmSlT, BEERIBRAREE, MIESRAAE
1§£*}1’E’JJ\I}§1E o
x 13-21 BRWIZERRISENES A
2% ik =]
kernel.enhance_contain | iZiEOEHIBEREERE | 0: XF (BANE) , B2
er_enable MEhEEREB S FEREEVEE
1: R, BrasmRE
S

kernel.enhance_contain
er_cgroup_source

ZiEOzEcgroupizE A9
HIER o

0: {ERAEEtcurrentFifE
AYcgroupZOENEURIR
(ZGME)

1: {&EHchild reaper

( child reaperBDZ&iPID
NamespacefJ1S#Hi2 )
ER7ERScgrouplENEURE
iR o

blockiEI10&4F14

HEIOENMFERITHIEIES SR, BFEHZENEIOENFEERFBNETX,
FXRABIAFE .

= 13-22 12 10 NS RIS BT X 250K A

2 iR g
kernel.slowio_monitor_ | 1ZHIZHIBIOEN4FERY | BUESEE: 03k1
enable DX, ANBisysctlii S | poolAYE, BRIMET

WIS, LARaTLUES
sysctlBcE N HIF AL -

(0A%K, 19FF)
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net 2#{
AT 2B /proc/sys/net B R TS
TCPEEFRFITH
2 13-23 net.ipv4.tcp_rx_skb_cache 2#{iAA
2% RHR BE
net.ipv4.tcp_rx_skb_cac | =#HI— N skbBIENTCPE | BHAME: 0 (FEH)
he BFER, XOEgT
WERLTERERIMY

gt, XTEEBKAETCPE
EFNRSK FATREER0R
1, EAESEnREs
H.

L& dEE Sl H
2 13-24 netfilter.nf_namespace_change_enable 2#i5iEH
2 iR BY{E
net.netfilter.nf_namesp | IE¥IIALMNLEAERZZSE ZNE: O
ace_change_enable F, HEFENRITIK
o

HOVHEEERI BiiHEE

% 13-25 &if VF (BB BittiHEEFx

28 ik g
net.core.vf_attr_ mask BFEFnetlinkEEEE | 1: B BHES (2
VFHEERT (a0 “ip NME)

linkshow” %% ) 268
ROEBHIHER . 51X
RIF—,

il TCP SRR

HCERTCPIR W EBEBEISEURERN, 5= FEEARRS, NS .. EILFET
BT R IEOEHI TCPEERIZAIEEH, BIETEHKIEREIRE . RABRERM. &
KEEERRATE, LUEHEEMIZSEEERIATIE.
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% 13-26 T4l TCP E|EHEMRFFX

2% R EXE
net.ipv4.tcp_sock_retra | FAFESIEHITCPEEE | 0: X (EHAME)
ns_policy_custom INEEREHE. 1: 2

TCP delay ackIhgEEi &

ETCPEEH, BWIRIEIRIEERE, BESAEMANE (ACK) . MRBIEI—
BERIZIZACK, BRIRIERRAENERE, REHE. Delay ACKHLHIRIEILACKIE
E—=) &%, AN EIRET—E, @ RBASIE. HFIATNEE,

BT SEKALAEACKAFFLZIEE .

2 13-27 TCP delay ack ThEEECE

ck

=AHFE. 0: BABTCP
delay ACK, 1: FF/ZTCP
ackRIE &

8% ik V]
net.ipv4.tcp_no_delay_a | FiF4=HITCP ackRiR{E4H | BUEOZ1

0: BHABTCP delay ACK
1: FFETCP ackBRifEis

TCP time waitiBRIAd|AEE

2 TCP EENI IR (&IX FIN) FUREIXISIIE FIN B9 ACK 5, B
BEMZBIRERUX NERE, MEBHAN—NFFRE, XHME TIME_WAIT, EX—MEE, B
EFRA SR tIRO . ZSHAERERETIME-WAITRSAIEFRFETE

%= 13-28

SH

A

N

net.ipv4.tcp_tw_timeou
t

BFEHITCP TIME-WAIT
fBRIAYE), B{AER,

ZXIA{E: 60,000=F> ( 60
)

EESBE: [1000,
600,000]

IPv6 repath {AZEHAE

SDCNFETFEF NS,

MBE=DCNMERAECMPARFITRATHIBRE D

IPv6 Re-path7s B imfUiAZEIG N STRIRE R M ERAEINE, BHISRE

t, PRARMEMBIRE. RXinESEAIMERENT, Th

EATRHTIREE,

REE, WHITRe-pathiRl], HEEIZHIEERE, NMEBRMEEE “Ax” o
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2% 13-29 IPv6 repath FAZEIRIE RS EHE

IZENHAT RS

s R s
net.ipv6.tcp_repath_con | THAMEEAVHERIRE | BUETEE: [1-8192]
g_thresh B, EEEASERBE | ei@E: 10

net.ipv6.tcp_repath_ena
bled

1R ([EH0RTEHE
MERE, (ERIFRIFILE

g2)

BEERE: {01}
BUAME: O

net.ipv6.tcp_repath_idle
_rehash_rounds

== RRTIEERIAELEIX
#HE, HEERERIRE
S BN TIRES

BEERE: [3-31]
BOAME: 3

net.ipv6.tcp_repath_reh
ash_rounds

EHIER—MORAERX
RSP RILLBIRIEIE,
BRI EE N R AR
2=

BEERE: [3-31]
BUAME: 3

net.ipv6.tcp_repath_tim
es_limit

g%&%ﬂlﬂﬁifl-ﬁ’ﬂ%k}ﬁﬂ%)ﬁ"\

EYESERE: [1-10]
FIME: 2

MILZPPSTERERINSEL

WAL (FIRN192URIENL ) SREBHCE 5.10#Z8Y, oA (FAEATF
8) IZ=T, ALAMEMnet.core.high_order_alloc_disableSHUZFHEUIMLZPPSIERE .

% 13-30 WM& PPS MHASAMSE

SHBR SEIA | ipay =Y KAFERE
net.core.high_ord | BRABER TRLE | 1T <Ssysctl -w 1. %
er_alloc_disable | RE=IAERAS | net.core.high_order net.core.high_o
MM, iZz2# | _alloc_disable=1 rder_alloc_disa
HEEEE & e ble=1E.&
orderOTRE S gﬁﬁg?/éﬂjx 2l|/etc/
Fico ’ sysctl.conf3Z
ZANME: O %,
2. HiTsysctl -pap
SIENERL
BREZESHET

(iR

Z2HFRIEForder0OIE DAL, #iMtep. udpBEHAWESIHT T FHAHAT) FELLLE

IR, StERER

BEARARET, BARBSTENTBLSH, ARt E5t.
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vm S

AT ZFrES47E/proc/sys/vmB R RIS EL:

[EHAMEEI

& 13-31 FHERIKSELR B

24

HER

EE

vm.cache_reclaim_s

cache_reclaim_sfFi%
B FHAEARFEMAI I
Ef%. SERE%RE
ElRT, B8
cache_reclaim_sfb[E]i

_>xm§o

INE: O

vm.cache_reclaim_weig
ht

cache_reclaim_weight2
R EER R RIEII
EF. SERERERE
[BIRT, BIREAIEIUL
SLIBELA AT
=
reclaim_amount =
cache_reclaim_weight *
SWAP_CLUSTER_MAX *
nr_cpus_node(nid)
o SWAP_CLUSTER_MAX
1£ include/linux/
swap.hFEN .

e nr_cpus_nodeFFIKEY
T anid_ERICPUEL
=8

ATF el A T ERAFIHL

&, WRAFLEIWIESFE

R, SRZEGELETIE

91T, MieJaEsZNnAT

BB TAE

BOME: 1

vm.cache_reclaim_enab
le

cache_reclaim_enablefH
FiERERERERE
Bl IhEE

BOAME: 1

REEF LR
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2 13-32 cache_limit_mbytes 2#15iEH
S iR BE

vm.cache_limit_mbytes | cache_limit_mbytesF T | BLIAE: 0
RETREEFER (LA
JKFT RN ) . NER
HEFEIIRE, =
ERAEIWIEER -

AR IR A/ NI KL

2k 13-33 percpu_max_batchsize 2#AA

¥ iR (=]

vm.percpu_max_batchsi | W SHATFRES XL | ¢ BIAMEIRES (64 *

ze PECPURIER AR 1024) / PAGE_SIZE,
pNANITS Y/ vEs

o EAERFIH (512~
1024) / PAGE_SIZE,

o H/IMERFIF (64
1024) / PAGE_SIZE,

=Nz 4!
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2R 13-34 percpu_pagelist_fraction 2#{i508

2%

1953

EE

vm.percpu_pagelist_fra
ction

WWSHEN T8N XEH
HBACPURESIER DAL
HREAISRKEES (&K
fStmeapcp->high ) o
IERISINRHIH8, XE
REEEEE
per_cpu_pagelistd, A5
o Eid 81 X1E1/8RY
. WWEBNSEmA
81N CPU WEFIZE.
FRLEE— 1=, 6
4n100, LAEAESACPU
NHEYIERSEEN X
1/100,

B CPUREZIZRAIHAL
BEBSELE, RE
A pcp->high/4 . #EAbIE
B9_EFRJ9 (PAGE_SHIFT *
8) o

IIEERE . NZERED
HA&FERAEREES
ANCPUTREISIZERAIS KL
%, MNRAFBISAILL

sj);sctl, ERBIRERIFIATT

BUAME: O

RFLER DRI

2 13-35 memcg_qos_enable 2#AA

2%

A

N

vm.memcg_qos_enable

NSHFBAFMERS
RiFtE, OUFRRANFE,
RERFEFE.

BAOME: O

mmapiNE ARtk EHE
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2 13-36 mmap_rnd_mask 2#5HH

24

iR

]

vm.mmap_rnd_mask

ZSHEALASEmMmapiis;
RUREHABHHES L bitE
B0, LAtt3zHEImmaphng:
RUREHAtb I FEIHA .

ZHAE: null

KREHE

% 13-37 KEESHHA

24

fEk

EYE

vm.hugepage_mig_noal
loc

move_pagesiG KA —
NUMA NODEiF#%|53
—/"NUMA NODE, %H
#RNUMA NODE_EHJRT A
§D’i§i§7ﬁiﬂﬂ‘, BiES
hugepage_mig_noalloc
HERERERIBEHIIK
R, BERRASERIERN
AR, MEEEIRE
. ENORSERR
NUMA NODE_EEiEFHHY
AR, FHEBIBIERRIX
=

o

INE: O

vm.hugepage_nocache_
copy ( {iEFFx86%2
1)

X86Z2tJF, move_pages
B AREIAEPII AT
NUMA NODERY, tRiEZ
”
hugepage_nocache_cop
YRUBERERFHEN S,
BEARERNTRE
SHITAFENR, {E0RT
=ERRERERNmMovIESH
TARFEN,

BAOAME: O

vm.hugepage_pmem_al
locall

FEAEPXIRZRINUMA
NODE_LHiIEXRIAS, R
ESH
hugepage_pmem_alloc
alllYEREREX KNiH
THERS, E/90RT T
IR AN AT ESZ RN
BoKERIES . BRI
TP FTERYE] ARTFERER
BAKRA,

INE: O
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vmemmapREERR

£ 13-38 vmemmap_block_from_dram £#§ii<H8
2 iR BYE

vm.vmemmap_block _fr | FFAEPRIARFEHERIRZE | BUAME: O
om_dram NUMA NODERHT, RiE
S
vmemmap_block_from_
dramfY{EREMAEP_LER
BAvmemmapBIAFAY
¥R, [EA183SMDRAM
., EA0BTIEEMNT
MNHAJAEPHHEIE .,

REEH
2 13-39 swap_madvised_only 2#i5iEH
S iR BE
vm.swap_madvised_onl | AZEEBRF*. X ZRANE: O
y swap_madvised_only(&
MEBEEFHABREER. &
HNOXRTRKINEFEER.
QemuiAEif

2R 13-40 enable_hotreplace &5
2% iR BYE

vm.enable_hotreplace | {FEEQemuiiEitageS], ZOANME: 0 (A fEBE)
ZINBESZIFE A S AT
BYIER T HEFERQemu
IRAS, (XSZ3FTEHOStOSHR
ZRANT HRIH=ER,
GuestOSIH=AZIFF
B

XEFBE: 0/1.

BRENET

IR EREMENEFNS L, slab allocation2—FREFEIENE, ZIIBETFERE
RIZAVEUENISR, AILURDRERRIRERSItaE . (EMERENHTT, shbrjgis
EHRAXERNT. Baidrop_slabsBEMEFLAXENEINENTBREFIIEAI.
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& 13-41 BENEFSHIRB

S R g
vm.drop_slabs HEHNOERTRKEE,; &EH | BUESEBE: {0,1}
MEBTRENEERE BEINE: 1

vm.drop_slabs_limit

FUkR, BEEKNZE
RE/DELHIRIslabsEBTFH
BIE, XN TR EE
13 Zslabsimi<hdial &5
CPUMIIER -

g@?ﬁ : [0, 12]ARIZE

BOME: 7

zram REE4EZHF cgroup [RE

KEFHESLHmemcgSzramig B ZERISIE, IFEEMemcg(FEIgEzramig®, #
Hzrami&&{FERREMNZAERISEHIINFFIREL .

% 13-42 45X

24

10

B8

vm.memcg_swap_qos_e
nable

g SO, MIAR0X
4, EizEOSN RS
1EGFrBEmemcghy
memory.swapfileig &
all, EiZzEOBMAN2MTS
BB memcghy
memory.swapfileiZ &
none, HFEOEN12
i, EEEUEORYE,
ﬁg%ﬂgiﬁﬂﬁOEﬁﬁé

EEEE: {0, 1, 2}
INE: O

SRR swap, EHESTARH

XA ZAI=EBswappinessBc B H0HY, HALE—EASHREER R, IR
swap_extensionFfX, AFXFAEBswap, EHIEBRRAEL
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2 13-43 vm.swap_extension 2#5iEH

ol R g
vm.swap_extension BF*AEeBswap, &% | BUESEE: {0, 1, 2, 3}
ERRAHEL

e swap_extensioni®& 7
1: XAeBEZRE
K. 2BEZREIAR
SHEE, FRIFHREE
=N madvisefEEF
swapZsiga, cgrouply
HOHFZE & AR
?\Zuru] o

e swap_extensioniZE N
2: £fEswap= @B
Afi&%Sswapcache, It
EeSAHFIETX

e swap_extensioniZE N
3: 2[ERY{ERETNRETHN
Inge2,

BOAME: O

RIKESE
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2% 13-44 vm.lowmem_reserve_dma_ratio 2158

ma_ratio

B AF 5 EohYsEHI PLES
FEE ( ANGFP_DMA
£), BB4H
ZONE_HIGHMEMHhp7E
AEBRY, aTME{R(AY
ZONE_NORMALH4ER,
ZONE_NORMALSRER
BRT, ATME{RAZAY
ZONE_DMA32/b 43 #E, iX
B “1kf1” 2i5zonefy
YR NTFAOHBIE TR/, X
BB ‘A8 RN
BizoneIZ=FHNEFRTF T
RIXAFHDBANERK
o BT &=
ZONE_HIGHMEM, EHfts
zonesEfE AL EE ST
AzoneFHEI S HE—FHW
FERE, XEPAF
HFRE “lowmem
reserve” . HEIERIAMES
“DMA/normal/
HighMem: 256 320" ,
Bfi=Zpage,

2% iR B8
vm.lowmem_reserve_d | WIRGEEIGFPIrEL | BOAE: O

ocomZEHETE

ARLERT, HBMNELEoomEAENIHMEARERILHIE, S BNEEF LIRS
4, BESANA crashRENITIRA,

2= 13-45 vm.enable_oom_killer 2#50A

2 iR g
vm.enable_oom_killer | EABFHBiZiSE, EH | BUAE: 0
({UEBFARMEELT ) OB K IAILLAEE

AF UCE SIfERE LB

{ERENTFUCEREREE LIRIRSS f5, ERFUCERIRRERS, RS RERXHIERE

2, BEEANSESMEKIX

e
BEE

#ERIRS, ZEITRAFEUCEKIESEIIIZFaliE

KEILLEZEHTEENAE, WMt AFUCESIE(S B SCrY AN8EN
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% 13-46 WIZWTF UCE ¥E_LIRREHFFX
S iR BE
vm.uce_handle_event e | E&{FERENIZAFUCER | BRHAE: 0
nable B iR, OF~AFEaE, JE

0~ ERE,

EFmemcg[oll

% 13-47 2F memcg BS54 8
¥ ) BE
vm.memcg_recycle_ena | [FEEIEF memcgIige | BIAME: 1
ble Fx, S8

BAFRRFE, BEH0E

KA
vm.memcg_recycle_thre | 2P memcgi{E, HEF | BYESEE: [200 -
shold memcg#SBITFER, | INTMAX]

FHAEI ZRAE: 512
vm.memcg_recycle_pag | =HIENEEAREUKAIR | BYESEE: [0 -
es_scan HE, 1ZSHERE B | LONGMAX]

R, EWKRINERIE ZRNE: 32768

B CPUERZRFAS.

(e
1. FREaERERmemcglift B —ENCPURIRHERE, RIBCIRENSRAZAX. HEM
ESHRE
2. tmpfsEREXERF B Ipage cacheTEEML, FHITEEMRTRAIEFP memcg.
mce 2%

AT ZFrE S 47E/proc/sys/mce BR THISEL:

UCEH 1553
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debug 2%#{

2 13-48 mce_kernel_recover %588

2%

1953

EE

mce.mce_kernel_recove

r ({NEFF X865 )

M UCEH$ItEsaINRE
X, [BA1FRRUCEHFILE
sRINRet FEREIRTS .
s

echo 0 > /proc/sys/mce/
mce_kernel_recover

KiAFE

BOAME: 1

VAR 2P 47E/proc/sys/debug BR TS

REGREEN

HLinuxPItz &% Oopshy, SEEHAEIdieRiERpaniciigd, WHITSERAEMmER
EMEIdie@ANHE R panicEAIERIEIERE, SEIFRMPEFEESRZAEOPSH]

SEI, AR

KIFENOopsitiz, MEEOopsizE/AEARZEIRREET, X

=4 Oops, XHEERRL T #RERIOops, TikEHOopsiniz, RS,

ATIERRESYTEME, REUENE, SINRGEREBEMGEFE, ERFTMY
panic/diel@XiEP HIEREOopsHHERT, FTENEIRASH M TcrashifiEEM RS

£ 13-49 ZAERESEIRA

2%

ik

B8

debug.nest_oops_enhan
ce

paniciBXNHERIEREOops
tgaEEEO,

BANE: 1 (FB)

debug.nest_panic_enha
nce

diel@XN5EA9EREOopstZ
sEiEO,

ZONME: 1 (FE)
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1 4 HCE EH R FRNSEREA

nohz

mitigations

HCEfE#&CentOS 8FARIDEFIRFRNSH, BMRIANBAIENT.

ELiNuXAI#Z2.6 1 7hRAZ R, LinuxRZAEACPUIRE—NEEAEAIAT Rl
LinuxPI4ZR BIX RN E—LETERTESS, EERES . XESEFECPUREE
TERTEEAIRHER, tBEBRSAITEFRT, SHEEIRIRE . LinuxlWiZ2.6.17RAS|INT
%nq?:'l]ziﬂr&ﬁﬂ, PR LA e AR RTAYRT BT dREE, FECPUSSIHRYIE R N b AN ERIAT
W o

nohzINBEXICPURIBEREBTRAVER , (B REINEMSAARIF, ESD I Sin=s
THEnohzE SR TR, ELERINERIAXFnohzIhEE, HLUBISERARBINESE
iR Iinohz=of fHER R FMNMXAZINEE

A R

nohzINBEEES D45k IAS TXIEREBTIRIER, BlINZ N EIERRTFH A&1EEY/proc/
cpuinfol9iz= .

2018018, &FkProject ZeroAHIMXIESEFELR L IRHESpectre5Meltdown, X
HERRLFERHSKELEREIESE (BiEIntel. AMD, ARMESHZET ) . B
&, SFELnuxERNERBMERSEESREEHT THEMAYREEE, mitigationsEN2
ZHEIXLECPURIRIEE RB B X

BT REF LIRSS AT ( Speculative Execution ) ARELF#1T ( Out-
of-order Execution ) 4Ftf, MXEA4FMEITFICAMERRAOMEEIRTH BB AT efRAYE
. FitFECPURRIEESE—EIMRE T, ERLRIGAS TR TEESE
1350%, HERHEEN G EZREEEBRAIRARBIOM, FLENIKIAXA
mitigationsIigg, AILABIEIERSABNSE P IRIImitigations=offHEFRFZMMX
FZINEE
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cstate

HCE2.0M 241 2k A FFIA 37 Intel GNRARSS B8 CIREBEND, J-T-F'C»lku-s)_)\ BEtE
U, HENARZIERESEES TR, 1ZIN8EIBIOSENAIRE, AP AIEId cpupower
idle-info B2 HBRZ, RESEWNTE:

[ ) ] ~]1# cpupower idle-info
CPUidle driver: intel idle

CPUidle governor: menu

analyzing CPU 0O:

Number of idle states: 3

Available idle states: POLL C1 C1E
POLL:

Flags/Description: CPUIDLE CORE POLL IDLE
Latency: ©

Usage: 27

Duration: 163

Cl:

Flags/Description: MWAIT 0x00
Latency: 1

Usage: 66

Duration: 11541

ClE:

Flags/Description: MWAIT 0x01
Latency: 4

Usage: 1323:

Duration: 63065904

HraNumber of idle statesFE R FAICIREEE, Available idle statesFR R FFHIE
ARRZE . BEIESANo idle statesMIFRAF RS BE riﬁﬁg?ﬁ%iﬁﬁ'lt, aJ
1Eidcpupower idle-set --disable level(level IcIRZEZFL, 0FINumber of idle
states - 1, WXAFELEERBZE )I‘Z%F‘E)J*%SZEPM“DD
intel_idle.max_cstate=0(FEEB5E) KX FIRE.
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BPiErm 15 W-KEdp
EEo
-REEAp g
I
ERHBNRAHRIER % (4Fedora 13, Ubuntu 15, CentOS 6 EERARA ) &, ML
EOSBE A "eth0, ethl. eth2Z, LinuxRiZEBIZH S EERIZRFZR5 | IMERiE
A9 BLBIR. ERAWIAKE, NZSRIERS|INFEANEZREDEETR, Fliletho
REZZZAHENRIBIE—PDLAKMIZEO . RN T ESMIMNSZIEL, REBR
NP EINFUARBERE, BARARERERETESIZARBHINRFIEN
NTERX—EFES MR FI R I —2E, BMELinux&1ThREA T —X
HIMERIREFRRINE, HEZudeviRBEIERERELIIX—IE. udevisZiHman
=, RWABRT, SREEGHER. GIMEEMKSIRVE D ECMEZZONZTR,
REFHIN-RIREEaRRSZHsystemd-udevdi2 sz 1, LIBRMNEIZEZIRAI—
HIEFIRRENE o
— MR RN
WEAEN: REXRE + 18BUE,
REFF,ER:
e en: LKW
o wl: T&BiEM
o ww: & EMN
REMNE
x& 15-1 —HHINEGRMNESMNES NE
gzt aX
o<on-board_index_number> FtbiosHERIM
s<hot_plug_slot_index_number>[f<func | F#rbiosPJEHRIPCI-EME
tion>][d<device_id>]
x<MAC> MACHb1E
p<bus>s<slot>[f<function>] PCI-E¥fxZ &
[d<device_id>]
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=52 aX

P<domain_number>]p<bus>s<slot>[f<f | USB}J-&
unction>] [u<usb_port>][.][c<config>]
[i<interface>]

M-RERBLTR
FNFHEANBRREDGE. Ligens5IEXeth0fl.

SE1 EW-REEN .

o UNEM-EHIBECE {4/ etc/sysconfig/network-scripts/ifcfg-ens5iz1E, BRECENX
{Hifcfg-ensSE & Aifcfg-etho:

mv /etc/sysconfig/network-scripts/ifcfg-ens5 /etc/sysconfig/network-scripts/ifcfg-ethO

fRigifcfg-ethOBCE S, HENAMEFIDEVICESHHIBEEX IFFM-K=Zeth0,

o WRM-RRIELE {4 /etc/sysconfig/network-scripts/ifcfg-ens5AAIFIE, B EEED

EECE N4 /etc/sysconfig/network-scripts/ifcfg-eth0, FRIMUATRE:
DEFROUTE=yes

BOOTPROTO=dhcp

NAME=eth0

DEVICE=eth0

ONBOOT=yes

$182 (B GRUBEE .

“mtg/etc/default/grub, #HNnet.ifnames=0 biosdevname=0%|

GRUB_CMDLINE_LINUXIRH , {E285ErkfE, HUTLATar<SERMINEGRUBECE
grub2-mkconfig -o /boot/grub2/grub.cfg

T3 CUBIFA NS,
7£/etc/udev/rules.d/F Iz 70-persistent-net.rulesSf4, FRIILATHRNUAHE:

SUBSYSTEM=="net", ACTION=="add", DRIVERS=="?*" ATTR{address}=="xx:xx:xx:xx:xx:xx", NAME="eth0"

S|4 FETE.
-

Ite5h, AP LABESHATIATRIARSRIZN M -REMR. FUTHIARE, REBRETBAE
jEszEﬁE’ggi%Wnﬂ%EﬁEE’mJﬁzm THIRMEE, ERERE, MRSHKEGS
~‘%ﬁ N N o

#!/bin/bash

function check_networkcard() {
while true; do
echo "ERMAEEXHIM-TZFR (HIR0: ens33) : "
read interface_name
if [[ -z "$interface_name" ]]; then
echo "BIAFEERZ, BEFEMAN"
continue
fi
ifconfig -a | grep -q "$interface_name"
if [ $? -eq 0 ]]; then
break
else
echo "M $interface_name F1F1E, iSEFHAN"
fi
done
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}
function modify_grub() {
sed -i 's/resume/net.ifnames=0 biosdevname=0 &/' /etc/sysconfig/grub
grub2-mkconfig -o /boot/grub2/grub.cfg
}
function modify_adaptername() {
while true; do
echo "BERINEXEHIM-TEZFR (FlE0: etho) : "
read new_interface_name
if [[ -z "$new_interface_name" ]]; then
echo "BIAFRBERZ, BEHBMAN"
continue
else
break
fi
done
cd /etc/sysconfig/network-scripts/
if [[ -e ifcfg-$interface_name ]]; then
mv ifcfg-$interface_name ifcfg-$new_interface_name
sed -i "s/$interface_name/$new_interface_name/g" ifcfg-$new_interface_name
else
sudo cat <<EOF >/etc/sysconfig/network-scripts/ifcfg-$new_interface_name
DEFROUTE=yes
BOOTPROTO=dhcp
NAME="$new_interface_name"
DEVICE="$new_interface_name"
ONBOOQOT=yes
EOF
fi
}
function reload_network() {
mac=$(ip link show $interface_name | awk '/ether/{print $2}')
echo "SUBSYSTEM==\"net\", ACTION==\"add\", DRIVERS==\"?*\", ATTR{address}==\"$mac\", NAME=
\"$new_interface_name\"" >> /etc/udev/rules.d/70-persistent-net.rules
}
function clear_variable() {
unset interface_name
unset interface_cardname
unset mac
}
function main() {
check_networkcard
modify_adaptername
modify_grub
reload_network
clear_variable
echo "M-REFKMELSTR, B{EMrebootiiSHE R REEL"
}

main
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BPiEm 16 ERERTHEXAMGIE

1 6 ERRTERXAR S

16.1 #Hix

iEBHKTA ( Transparent Huge Pages, EFRTHP ) RLinuxPIZRHIN—ILLNES
B4 EeRIH o

CEEHKIARI4KB/NR, EHEFHNERTEMSHARKKIR (BEAN
2MB) , LU TREIREE . I2HTLB ( Translation Lookaside Buffer, % ) dph
, NMEEARFROFE, MERFREAMLEE.

16.2 AXEE

TheReFFX
THPRINREFF KIZH R R BB RIERATINRE .
BCERKIS
/sys/kernel/mm/transparent_hugepage/enabled
SHNETSEA:
always: FTEEENAEFESECEBROIAEERAKXI.
madvise: {XSAFEFEIEIImadvise() RFEBFIBEXRES A ERKRR.
never: HIREMAEPKR.

B REIE

AFARDEESEEEAIYIBAEX, KITEETHRSETFERZSENENS
HNEER . BHEEIE (defragmentation ) RiERZBIREIREFRSHETH
R, MR BB KINEEX AT ARSE. HHREER s SMERFILER
7, BRIREREHITRT

ECEIRE

/sys/kernel/mm/transparent_hugepage/defrag

SRR
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e always: YHEIRIERASSNZBIBRAEESEXAR, nJagr=Easmhmad
78

o defer: HEIZEASES, BREBEBEEREERESWIT,

e madvise: {EHXIELIAAmMadvise ()1ERIINFXIGHTEEIE,

o deferrmadvise: HRILIEAEFR, BRBERERES, (EXIBHBERERKR
RIRE,

e never: TEAREIERE, ELEEESEAR, WEIRINK,

= =N =RaRs7:3
khugepaged2WiZFHEELE, EHITHESNEFX, SAENIKBRENEGFH
F2MBRIKT

BXEENHERUT,

/sys/kernel/mm/transparent_hugepage/khugepaged/

KgEcEN

o defrag: INEEFFX, OlERIBCEIRUIT:
- 1: fifkhugepaged EFHEIBRTEE o
- 0: XxHkhugepaged EENEIBRTFRE B THRE

e alloc_sleep_millisecs: Z|idiaElfg ( Bf: =7 ) , AP ECATIEMEAT,
khugepaged F—XEik S ECHINIZEFATE), ZXIAMEFI60000,

e pages_to_scan: 3#HIEL, khugepagedEXIGEEFIAHHRITIEL, FINMEDT

4096,

e scan_sleep_millisecs: fHEE (Rfz: 28 ) , BFATESHRMENER, BA
{87910000,

MARYLE

SNAVSSISIEREURR, FIESNAIINEENR, sXAkhugepagedEEIEIIRE

16.3 EMa=SREIEEN

WEICE: BRWSIZES
Fiamadviset®z, (RIEFERSIAFERKR:

echo madvise > /sys/kernel/mm/transparent_hugepage/enabled

AFEIE[FEHdefer+rmadvise, FEEEHBENETERIBEK:

echo defer+madvise > /sys/kernel/mm/transparent_hugepage/defrag

iR el AR SRR S5
HIREEAIMYSQL. PostgreSQL. RedisxiMAERITNENE:, FENKHITHP:

echo never > /sys/kernel/mm/transparent_hugepage/enabled

FTRAKE, AIEENSEFIIN:
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sudo grubby --args="transparent_hugepage=never" --update-kernel="/boot/vmlinuz-$(uname -r)" sudo
reboot

124 khugepaged JEIRE

R R FFkhugepaged<FFHFERICPUE AR ERT, TJLAZEIATEERK
khugepaged<FiFHIZERE .

F&{Ekhugepaged AR

echo 30000 > /sys/kernel/mm/transparent_hugepage/khugepaged/scan_sleep_millisecs

) lIbaYiT ST E R L

echo 120000 > /sys/kernel/mm/transparent_hugepage/khugepaged/alloc_sleep_millisecs
BRI L
echo 2048 > /sys/kernel/mm/transparent_hugepage/khugepaged/pages_to_scan

Z*Fkhugepaged BhEEIRINEE (UIATHRE ) :
echo 0 > /sys/kernel/mm/transparent_hugepage/khugepaged/defrag

16.4 && THP BYEAER

BETHP2BFERER:

cat /proc/meminfo | grep AnonHugePages
REHENIFFRTRFARFEIZAARRER.
BENEHERAERATHP:

cat /proc/<PID>/smaps | grep AnonHugePages

FE<PID>BRILIFHIES, JBERZHEMLAFRIEEFERAAR,

16.5 THP S5AFHZKi A

EEBRT, LinuxAERKNEIKB, FBTHPE, AZE=HIES1M4KBREFH AL
2MBHIKTIR, XHERILUREZDTLB miss, 12&EEE. £\ WRizp= FTHETHPERESE
MAREEK ( RERER ) , FHEIIOOMXEE .

THP AFZAKRYIREA
1. WEPERS
- —M2MBIIKTMNRRATR/N—3E85, HERTEARHEZESAE, Feeth
HitHi=ER
= IEE/NR: E{E8KB - HEMNMKBE - BEALRE.
=  THP: ERiE8KB - WZDE—12MBKR - LFrFRFE8KB, FT2MB
28 “BR7 .
2. DEHRETK,
- THPLL2MBREfIsHEE, BZ1LAESETUREMK.
3. AEFEIWAKE,
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- THPRIEWFIERSELAKBIUES 2%, BIMERESEAGERAIEI, MimRII
AF—E Lk,

A ER
BRI D A2t topRIB IR B EE .
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FARiERs 17 NetworkManager R R FERIES

1 7 NetworkManager EZEI N (FEHRIES

NetworkManager i%&841 48

NetworkManger{EAnetworkf9E X5, INEEERK, EFTiRosHRERERZLL
NetworkManagerfEAER. a3k, networkiRSEESAPLARRSITHIFaNED
BRFF, mNetworkManagerllEiESEBREFNHEERMNEEMEZERZIER.
FERZBHLinuxA1ThR*, NetworkManagerE AEIARIMEEIETE,

A\ EE
NetworkManagerfInetworkA~m] G {#FEHH -

NetworkManager {EFIES
o BEHZENetworkManagerfREZIRE:

systemctl status NetworkManager

e X[FNetworkManagerfg55ap<:
systemctl stop NetworkManager

e ESNetworkManagerfg5Zam<:
systemctl restart NetworkManager
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5z =12

18 BMERGI=FIE

1 8 BIERGEFS

18.1 #ifix

{5 FEPR

RIFRGIEH R RE TRFRFERNZIE . RFEZH. Paoh. TREE, &8
FITFRE

o HuisFRH

RINEEHRNSHFE N TE N

o  TREENRF

RINRES RN ZIFECSTIR o

o BRERGIRF

AINEEY BN SZiFHuawei Cloud EulerOS2.052 LA ERRASAVIRIER %

—KI1 | Z4RIhEE IHEEN A

BE

S - RERPENT HaikS FThERIERFIRFHIEMNET =
HEKREERS. EEREZERERRNINEMR L, HE@E
BERPRETEERFIRS, HHE—SomE RS EERN
%0

EFEM | BGighT BT CPU. FiE. W, RTFE. System. SSHEHE

gl 2R DT INRE o

T =bax iy AESTRETREN T REMNIEERE RIS D

Hr, BEERNXEE, FBEIFAARBERIRSINFERE
I RN )RR

ERE | PR SHEERFSHI ST A TEIE, SFRNTa.

i PR s . LEEHREIRE .
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FPiEmE 18 HMERRIZHIE
—RI | ZERINEE ThEEN4R
ab
Be
EER | - WHRETERETNREEEHTER, BFEEE
it B HERR. FERRE. RERMEFER.

18.2 B8

SRARPZEN T SRIKS MMERGESSPE T RRBMERINS ., £EEE
MEEINZRIEGE £, BERPRETBRRESRTS, HH—EoNRSRERINE
= AN EFERGESE SN RNEAYERNIRAE

R
o [BERRE
E%éﬁffﬁ%g’;ﬁﬁ, BRRSEHRRER 7 SRS MMERSIEHEPMET RN
BERIRHE
2SO SUSERENE: 202600303 20:42:37
CPUFIAIZE (Fi4) WiEFRAE (E)

49 & 3.18 % 9195 8 32.52 =%

CPUZE  FSCPURIEE S FiREEREE

EERIAE (F) =uE (FH)

768.67 8  13.06 % 0%

R . HaT 52%, &
BESAER SRR =

CPU: ZE(KRCPUFRER.
NF: BEREERBER.
W BAWEFERER.
MLE: BIRMEEDREBER

. mE

ZEtElE, BT REEMNSEERLS, 88K3. B2, —K. BEA
tra > B, #HA “SESRIT #FRR.
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BPiErm

18 BMERGI=HE

g= »
1 0
tampegy s HE —@
BifLeE FERtialHEE
S SagentF - mB BN ATERIEEEE62.50%, ARSEREEHE00M S SFmEEE
2026/03003 20:41:36
TRt
BrTRERERITIEEL=50T,
Takit EERESETE (1) >
P ERET eSS amt
CPU s
0/29 1128

EETRN ERT RN

EEDRE ERTRR

HE
0/29
EEna ERTA

2=
0/29

B e

PRiEREST
35 KRBT RBEALTERRERTS, EXWSERE.
Rif: RMETREALGTEMERINS, Mo RAREFEE/—REAIE

Ny A
Z, e SERMEN, FWRITLERE.,

—R: ARMBETRBEALCTARERS, SN PRaigFERS/TERS
Z, TR SHERRANRIIN, EIEAMERE.

BE: ARMAETREBRLCTIEEMERINS, 9P RARFERSEIES!
5E, RIS ETERNRN, ETERE.

=§E2101 )
EMSIKS MR aMENT SEEIRLZ TR T RHE.
EEReE

[ ssmescsess 8121 st 1

RIS
BERAPERERFEH S LARFCR, RIBRFNEREEEET.
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BFEr 18 IRERGZITF A
EiffEhis
haozho-centosTH SHERSEER, BESHES >
hce-agent-at BBz MiptnHT SSEHEEC SR, o= ¥

18.3 RSN

18.3.1 RS2l

RFSHTRMEL T CPU. FE. MR, TE. System. SSHEHERNZHIORINEE. &
BN BIRIER S H B RS Um A ER R IR o
BUIZHTIRS
$E1 BFHCEEHA.
TE2 EEMSHEE, KE “KEWN” 2, ThERE “‘REaghk” , #ARME.
B3 REA LA “CRIZINRSE” 1R, RHSHEERE, IREEFZHEEE (Ae
%) TR REXEER. REXREMK, RERKE, REREHTIZH.
X SEORIBII T :
BY = S¥5E BEUE

RERR B ERAIIZHIRESIR (P IEE8hN. F |2
. ¥F. _. -, KER$I3~32)

S

1228 AlIRZERICPU, f7HiE. M. RTF. System. SSH, | &
LT Svi

GEEN T = RRFBEZHT R, RERFEERERIELN |2
TR T2l

RE[EIRR IZHRRYEIRRAEE, BHAR (ANEEE: 1~5) =

RERTK FHEZUTRIAHR, BOA120%0 (AESEE: =

10~1800 )
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5z =12

18 IRERGE

il [=)

BEIZHER

BACRGIEbE AR
RGILH © ELHRE O X lg
.
R ~ E3 o [©]
mEA = . o
ez . = @ own @ s p
B WEER ¢ BEERID § BEER T PSS e G
f— cru. . BB, . Syem, SsHON 2, HET e avszs tssal | _
st oo 3. . 5. Sy, S5 Pretonp— pr—
. s, o P Sa—
] CrE ) cou. . B, . Sy, SsomE PR —— re—— » v
B portsnsh S OPU. . . . Sy, SSHR SmAE-1s, R0 aosarte 1539
1007221 05 45T
reportBip e CPU. TR . . System. SSHISN REEPE-1s, RERIE1208 2026002112 1551+
3623 a7 s 227
ot o e s o oo 7 8 . . 5 P —— fe—
s oo 3. . PreSanp— pr—
100 oD 15, =1 2026102112 1423
wotatin S — cou. . B, . Sy, ssomE P —— ooz 1423t o
repon o0 S CPU. . . A Syse. SSHON s, FEm 0 o812 1538 >
repont R P B CPU. . B A, Sysiem. SSHING: RER-ts, REFH-1205 2260128 14514 o
samm Bm 0 =)
SOV SV
ERFSIZH RE e EEIZHIZES
RITIZ BTN = ZWTfa=<o
report-ocr3-al% CPU. B, FEE. . System. SSHISH REPE-1s, RERE120s 202601729 144450 o Bx= eEHGeRE1 e

R

IZHERICR T RXRFEISHRIMEER, SEZHIRSMAEER, BHI2ENRS

SR, BIEHENIZENFBRE .
o IZHRRS

IZHTR S NEER 7 LORIZHIERERNSHTINGER , BEIZREEIHR]

IN, TE LSRR TISHIEE.

o ek 57 MSWITASS, report-ocrd-alebTFe 1 IR, MRIUE
eRm1 eEm %

BESR O BEEE

~ v =
wign wa
prae=r =
PERETERS 3=
TR oEs
FBOECPUSE oms
scpummms =
crumEsEsNsEE oEs
srcruERESE oms
) =)
N i
) 1 EHS
Smem)  ER1

§ B

PXENERERISHIR, BEAM “RAaE” ,

=
“o
Prp—

< report-ocr3-al9b

IR 20060129 144450 E 20280129 144656

ek 57 ASHIAKE, report-ocrd-alebBAILE 1 AN, BRUME
emE1 eEms

BHER O BEERR

v cum =7

v o =1

v mEan B

~ RO ma1 ERS
5RE & R
ArRercache SRR o=
] o E
Ampies oz
menzsEzoOn oz
AR o &
ey oz

s =

SERPTR, TEISTY, SRR, BRI,

SEEROSFCPUTEE, TSRS

RPISEICPUSERTE:

RPIFICPUEEE:

S CPUBEREEISS (FlopB BERE)

I EEYNAIAEINA

Pzae0

1. RS SRS Fbuff/cache:
1) ERITRSREES:

s/ drop._caches

S

SRS, TEETIRARE, SRUSSTE, S,

emenEEEz0OM,

ST EESES B

EEATATAREER,

W
g%
il
Jk
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BPiErm 18 IRMERGFIZHE

LI =
BRT SR RAERHERERSIMAFERSHFE, E8EnaiR. &ERE.
2EE. ZHER. BiMEdSFAE, BRUEBETIZHERENEIERES
FE

< report-ocr3-alsh

wEEE E

nnnnn

=1 e ERt

, R T SRIRIZERT RROERLIEE G ECE(E, BaRE. CPU.

HANERRAIEIR, SEEN “RUEEN" , TEENMAIREERIA
‘o

s eportos

nnnnnnnnnnnnnnnnn

uuuuuuuuuuuuuuuuuu

ERIZI{ESS
fEsHngiETh, ALIBEAN BN R, BUHSEES.

CPU. iz RS W System. SSHSE FER-s, REEE=120s 2026103032031:53 < it

3
B

BIXRITIZHT
EELRIOSEIIS, ATLSHENN “ERNG" E, RELERSHIRE—
EEREIRIIHRS .

CPU. T . /57, System. SSHIOH REts, FAEEE=1208 2026102126 15:56.02 Y= oEmss ': i
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BPiErm 18 IRMERGZIZHE

HERZBTIRS

BR— AREEAEPRFEZMIRISERS, ARELSSE “BR” &E, 8
EIAEHIER, ATLAERRS MZEHRS .

O Esas s BEHER PSR enEE ¢ BERS RS =
@ resss PU. iR R . s -1, REMK 0 B E
@ [reportaz =R R SHigE REUR-1s, REAE-120 2026030320311 O ERM b=
BRI iR X
EEEMEL SRS
BEER FEBRID $ 2R 2HES § elEEE & BRE EHREaR
report-gjz2 Ir‘ce':gelrl'm_'ﬁ?iji” CPU. 7=fiE. iR FeEEE=1 2026/03/0 o0 B o F2% 55
al6f23b-de7d-44..
tresss I‘EE'ZI:'CE'T"_:'_SL CPU. 7=fg. M. FEEERE=1... 2026/03/0.... O B=ak o355
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