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EfERIMERE. BITIR RocksDB, IBEXEm=IERERF B 30%,

Ucache EH&EIZETF
e FEY 10 SFegfEuS RIS RFEINF. BB 10 R T 10 L, 5 10 = NZERF,
EINEEFEY LRU EXEK5IE, NMIESEFM 10 sph=R, 2FHEMAL, Ucache BESREFIIESITS

K 10 SePELURFHRIERS, MR, I, (BRSO 7 FIEBEIZH 100%,

BoostlO
EEEDBIRET, BoostlO MAITEMMNAGFHN#ES REESHLZRET, SEFEIT RODMA SRIEE.
FBEFFENREE. 8RN RNEHEHBEFHRA USSR, BT EN, SEFEIHIEMEURRIERR

FIEMEEFHET, B LIRUBARBIISRIRESIZEFwTR, MMmErssixitae.

RDMA RIZEHNiE

BT 7E Ceph MILRIELE AsyncMessage FRFIBIEMESTIE UCX MLEIESE, LIl Ceph £2NFHETIIMEE RDMA
. UCX BIERMERTERS ceph 5 UCX OISR, FFRIE RNDV i A%S R, T TEEN, #AKXRER
EZ=R
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MEZEITE

#2H5 BoostKit 1221+ E TrustZone EHEETF ARM TrustZone FARR—MWIZIHT B EH, BS%E B TEE

(Trusted Execution Environment, BI{EH{TINEG) ZEBIERS, RESIRSSES BMC #1 BIOS &, ASTTRAVE
TERFIKNLAR SDK, SEHBEKEEFERI AT EFEENZTERRS R, NMABFRXEERHT
Bl NEERPFIREER,

HBIRIS RS R[MEOATHENEITE TrustZone TREM, FEEWLIRIBIRSSATAMATE TEE 1088, 355
TEE IRERIARSS2RSAEL) B ERSERk TrustZone BEMFFME LK,

iTrustee £ F TrustZone AL MTBELT MRS R, B EFEANEFAwLA (Client Application,
CA) . Z2ERIAMEMA (Trusted Application, TA) | 2R TRIBEIERIFRS.

iTrustee AT EMATRLEEZEDS, TRIEEUBGNIBSREFIONEYS., INATF—ARUCXEEFORS, #
REIEERS, RAFEETRFTLRMATTENEDS, BERITEIEREETR N ARLER.

Trustee 22 A%, HEFEARPFOMAKLI, 22 05 EAFNUBMA 0F, BRREIZ, BNz
SIS CC EALA+ AT, JEZMEEIS GlobalPlatform INE, TEMMESEHENRE, Heb TEE MReRETE
BEE, SOARIE 51208, WIBAMIE. Al SABRIAES.

3-18 HlEITE

W
KB ZITTE Al FEEFNEIRRIP mgEmnEt L
TEE SDK
REE TEE
s 05 S~
BIOS BMC

» TEE SDK: 12tH1Z1+5 REE (Rich Execution Environment, S#4TIRE) MIFD TEE g9, TA/CA INZFE0
BETE, sE=RBMEOREE, AEAFPIEEENA,

» REE Patch: 1RERFHIREN, BIEMZIERIUNBFZEORE,

» TEE OS: ®HBEMLZRIRMERSK, N EMNEREIIRE. T2FEERS, FiR TA BB MEFIVENGE.
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» BIOS: Fepxd TEE OS HIFRZLAMIGIE, #B{R TEE OS BN MR 2,

R E

BEME BoostKit HIEZEIITHR MySQL OLAP AR, OLTP HE5HA THMSHAIIEELnMS R EIk L, =it
MySQL BBk @S o512, MySQL TEifitt. MySQL Bk it CRCI2 18SMAUEINRRAE, &
EAT OLAP RO HIE OLTP HERX ZESUIERE D, o KESZENNEMEE, BHERTFRME
WEIEERIESLR, BB AESGITREETBFIIAEMN.

NVMe SSD [BEF5

EA MySQL BhRA , 81T SSD IEHREFE4F4EIRRR Doublewrite WS RIZFEIRERIMRE, BT SSD g
HEFEFITEESHRMEBETIHET 15%.

Gazelle MZ&itik

&M MySQL FhrAR, BT DPDK ERASEEEZEM RIRY, HEAXNRFEIER, FREEFR LwIP thilik,
BEfE KIRIES RLARIMLS 10 FI18ED, BT Gazelle MMM, TPC-C ZEMRETRITHEF 10%.,

#2008 GCC CFGO Riaffifk

& MySQL BhRA, REZES (RS, L8, Z#El) . 24aEE (FiF. fik. Bk NS
FE, SREVEREEMAIBIMER. E80ERE TPC-C ZE AR 10%,

KAEzip [E4afEE4a1114E

SHHER Zlib BT EFEFIMRER Greenplum bR, (EFRERESIFNNRIEIRSIIESE. BEES L, SETRBIESIRE
HEZS TR EIEMERS. SRA KAEZip BT LATERIARE RN B, fER—AaRAIE—NER. 10 SLESH58 T,
IHEIRAIMERHART 10%.

MySQL H{TEiakL

73 MySQL 8.0.20, MySQL 8.0.25 hkAdx, MySQL 88 SQL B REGAEBELIE, £ CPU TAER, et
BEEIRERTHESIRNSENMEER, BUHTEORARAZ I, ISIEaMEH > 115 (aeF
5H57EEX) .

MySQL 8t

3245 MySQL 8.0.20 kR, 7E MySQL OLTP 32T DMLEA (Insert, Update, Delete) KEFF&EIERIE trx_sys

£ BEMERRIXBEIRSN, SR XIRFMRLZMIM, MySQL THIAN SR ERLT IR R REIFES
BT, BHARR, BIFARE, RS Sysbench s THERERTT 20%,

MySQL Bk E AL

5 MySQL 8.0.20 fR &, 7E£ MySQ LOLTP 35S DMLIEA (Insert, Update, Delete) AKEFH &IE1EiHT
lock_sys->mutex £ BYRIFROXBEIRES, ERMRFTESEERE TR, BHapdBAIE hash 8. R/
s, BAHEE, TS TPC-C ZAMEEFIHET 10%.,
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MySQL NUMA BE{#L

4 MySQL 8.0.20, MySQL 8.0.25 kA, £ MySQL OLTP IHE FaH A FRABIANLIREE HFEERME
B NUMA f9i518), X#IERSE CPU FHEIER, 4eeiR ARSI, HEXAFGBREREMNSIIERE NUMA
CPU R EE NUMA i518), EIRTEEMRIE CPU BRINGAE SIS, EetkiEfdSgEREE NUMA CPU R ES
NUMA 58], RAEE%HENE, Bt OLTP ia=4aeiH 10%.,

MySQL AIiEk TR

X #F MySQL 5.7.27, 8.0.20. 8.0.25. 8.0.30#18.0.35 hr A&, {XEF MySQL 8.0.25. 8.0.30 #08.0.35 92
ST IS ) iR DS I0E. £ MySQL OLTP 3=, BH K TIEEIZ, CPU BBELIHIRIRZFIIM
ik b, HRRMHREINIERNERES, MERESERASEFNITING, BREFHITEENDIRLESINT
i CPUTT, 841 CPU BRTAIRES M HEBIRA, —&R 2~5 MR, NMERFIRENWSLIEEES, FIEI
OLTP TPC-C 7= 148 10000 FAERE FERIRMAY 10% £A, FRLEIDINGE, HREr4H51E 85%,

CRC32 18< 11k
BT MySQL 8.0.25 iRARIANT &, 4R AEERS CRC32 MAIE<S & CRC32 &AL, MmiE
SEFWSHOMRE, BT CRC32 1851 4iEME, MySQL Sysbench Sz tteEHE 5% BIIRF .

MySQL AlEIRELREN S HT5IE

3FF MySQL 8.0.25 fRA, iz4HER MySQL FREEEE OIS —H475|% (Secondary Engine) A—Miz8sLI, &
ST IRFH TS, FTOAEFRES CPU SIS, (£ OLAP (EREERIETT, BEAREAM, S5
o RAFTIMREA, 7% OLAP S8R FAEI 3 FLU L,

21 | BISREFERABR S

SRISREFRRENNEA

REHAME

8RS BoostKit EEPMUEREE MR BRI HMAR. WERFEX, BRERTTERFFRESHBMEEXEESR,
BT OVS MEM-RINEFHFIEHEFRRMRE, T RIFRIESZEE. ZaTERBERIMNE, BRI REE .

R RAMNERR

TERFNINRR S (LUTETRWAAS) BB R T B MTEASRERN, ER&MAIINEE, B EetkRESH.
BT EE N R EHE B ERMBANRE, BIWENBRIEREMBNRE, BINBSHBML. OS BESLHE
. WRPEFHZBIIINSEAZMERBN, WRBMESHTERRERN, SIERRARN SR RE,

oVSs mRIA—k
£ OVS+DPDKRIEM £, REARFT—UHNHE R, #—SNEITEFNHIESE KERE, HBEEHEN
VXLAN+CT 4B, EFH=RAEEHS=MWEE A MHERERTT 30% LA L,

OVS mERM-EhniE

EREIMIZERET, B OVS BRREFMEHIIMN-REE L, FBEHNEREDREFIMENELRE, BSEIM
MLEROLIERESD, RISEILRE ML MERRYEE A& ERERTT 10 &,

[l e Ay AL A
181 BoostKit #2#tA9 SPDK+Ceph AT RIS EIMIHR THY Ceph FREZFIREHITINE, LURFFH#EHRAY IO
X5, 7hE IOPS MastRF 30% LU L,

REHL DPU D%,

FEHIE DPU BN ISR IH S TMEFFEAIINE, HEaLUEARZTEDIEN EA9%E (21: OVS-DPDK,
SPDK £ ) #1#( % DPU £ LizfT, & TYIENA CPU fax, NMiESEMVLEE, BAF DPU £ VirtlO-
net ¥ VirtlO-blk Y, EAER Virtl0 REEH, ESEIMCREIEELEE,

MR :

SERSFEMCBIS BB E D%, MNEREMNFNAEXS CPU AIEERE,

» 8IT NUMA RENF cluster BFN4stE, KX T CPU RUIRINEEBEIEMYL, BN OS MA@ cluster
ESBEMAEIR, MRS LA AR,

» A TIREIETRIGS, RITEMIERB S HR FAIMRE,

» IBIMEEATEIAONLE, BB IR A TE I S AR REMTEIRERIE .

VKAE:

ERMSHIMRS|EE KAE (Kunpeng Accelerator Engine) REFEEMSMIEIRHAVEAINIEREASZE, B8 7T KAE N
FREFN KAEZip, VKAE BRLATEEHANL L& B 88+ KAE 8811,
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PIEIR :

»  vCPURMEIR: WL vCPU KBR ACPIHISE, 1&HA ACPI GED 1%, £ vCPU BZEERT, @id R IFIAMERZ =,
SR CPU ETRER,

FHEATREBIAFMERXGS, iSHEZ% NUMA T RIBIIRG,

MPAM #5f4:

BIERH B SR EFHEM L3 EFAENER, BEBEEW ST SAIMEE:

» BMTED R LERE MPAM i&fF, YAML XMHHEERRE, BNRRATIEENGFHRM L3 EFSE,
» HMEBELSH, 7 YAML XM4hiEEiz S RENERA,

» MPAM HRHMUIFRIERERESE, BERFWSHIHE ID BEEEIMNNNRRAFR REFEESEY OS B ER
EHSHLE) .

K8s NUMA FEFNEiE EHGH:
» 1890 Kubernetes B8 72 THI NUMA NS, BHASEEBOIHE TR,

Web/CDN

BHS BoostKit CDN (e EHERE CON FIRAH T AU CON EEHREHER. IEAFIR, B LR
MEALIERR A ERY RSA DIIERS(ZE, XF RSA2048 BIRSITHEMEIR,, BATIRM T NUMA (itEFR, LIERDKE
SESAbIERE 2 IS, B CON BT RRMEAETNE, SLUMERIRE,

85 BoostKit Web {EREEMEREE Web R HTTPS EEZIEREF Web FHRAM R AIEEXRIDM, @i FrEsRNS
RAIBERANERI RSA MRS, 12T+ Web MubpVZ2lt, FHSLWAA HTTPS iRk EIAL,

KAE RSA hnf#a

IEXIFRINZE L RSA, AL B EET, STiFKey Sizes1024/2048/3072/4096, TEfEFI Nginx QbR HTTPS i53KAT,
I BITEC B FF/E SSL KRR, (HEEERMS RSA MRS | B HTTPS 5kt B A SSL/TLS EFAFHI RSA JEXIFRINRERIZ
B TINER, 1B x86 SSLINERRAZ, HEHS RSA MRS ZHI4ERES 35%.

iEti:

8RS BoostKit {2 FREEM ST NEBRMANER. #E. | S SHhREMHET RIS arekiR =09
&eES, AMREARSMOREREL. HIFDSREEE TensorFlow B2 A2 N E Al OB FES,
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BRI A O EERE

BEMSE[BIBIA R SRA_Recall R nRMAIETERISFEMMRIBRIEERE, B8 KBest #1 KScaNN:

» KBest (Kunpeng Blazing-fast embedding similarity search thruster) &RHSERZRE L, 2EREREANSH
NERRBZE, BIEN. MSESEFREMAUTREBERIIMENEE, BTFSEnERlsaTER,
RMUXIHRFFIR Faiss HNSW 8iXA9t0REED, ERTMNERR. SESHR. EERRT RAG FH5,

» KScaNN (Kunpeng Scalable Nearest Neighbors) 2ETRIAFRS|, SEGRIBEORENHLRSIME. &%
MEMITERE, ROBECREDERNEEREREL, REXIITHIR ScaNN (IZEIGRED, ERTW
EHR, SRSHR. HERR RAGC EH=.

SRISHEIRINERE

SRS HEIE MR E 4 SRA Inference S NIREHMNEFRIBF SR HUNERMNREHNH, NI ETECSREB

TensorFlow &

» KTFOP (Kunpeng TensorBow Operator) 28 TensorFlow EFE, ZEEREEHHISAY TensorFlow EFEE,
B@id SIMD (Single Instruction Multiple Data) $#5<. Z2BEER%, #8 CPUMIEFMHEE, F CPU M
HERENSA, NMEeESERIRIIRRANEILE, ERTHR. #EF. | SSEEH=S,

ERMSHEIR Al EFEE:

8RS Al EE KAIL (Kunpeng Artibcial Intelligence Library) 2% ARMIETERISTF M HISERE Al 51 2%,

FTETHRERENEEFEIEREFE, HEBFBIE softmax. random_choice &,

» KAIL DNN, REMHEMNLZETZE (Deep Neural Network Library) , Z5&8EHSAMESMEEEE, BISQE
. Chw. BEMHEFR, 127 DNNZOEFRE, FBITIEHHAI U EFTR oneDNN ER M TEERES,
BT Al HPC g,

» KAIL_ DNN_EXT, ‘RE#HZMEETFIARE (Deep Neural Network Extension Library) , STEfES KAIL.
DNN R9IEREEE, SREML softmax,. random choice E&F, A Al4EFEHS=HEEN Python BSEOEEE
RILEBFER, BRT Al G,
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HPC

HPC RERRBEIERMR. NAMREMAES IR, B 2RI0eH. WREaH, EEFaiiiTil
N FRIERERMERAMZ LB IR EREMTE, BWEFPRRTFaEN, BeratmEH, 'rdl~m
=F7.

BRMS BoostKit HPC RIFIfEREE, NNRKIRAIAEUFTFNIT L FH
HPC RS, 3 HPC BIBSEREIRH T EBHER HPC BIEM, AFAFSERBEIEL, SBEHEn

s PO BB O

P HiE  ESRE ¥4k ] 5% EX
21.8% ~ 90% 608~248 5000k ~ 100k 13FF ~ 1K
ESIREWHE  HERLEE R SR ERWFRHE gg EHE
L EREETL frdrimREsE
oo | sPoral O SHAES
EhETR - HIRRIFISK, EEERESNEAR =
SR - RARBRNEEL, BRENNSHEN . mEE B e
iﬁ; @ Hyper MPI KML @ BEMSEES /GCC fRi%es
HRIZEHR © RGBS, NESSNARRED ﬁg <> | openEuler / s
127 - WAEE SRR RIAEL S s =
it 1=k K25
-.-=—§ui= SRl EEAE, ERES (O 1 E P T T @
mEEE - (RLEESEHh, XEEEHh SR SEHXPU Al Fabric(RoCE)
FS
= e S o it Bae|=
(EREIRAE - @b HPC drssinie, BT = B | = Ve BT
& intE TSR, BRI ESR o SESlS

Z1 Portal @ HPC &R 81V, BEINCRENAFRME TEEN HPC ERRFHIESIEMREGRIRE
EIjge, REENTEME BPARGEHTHRIEEMRRSE, RASRESIHTERONAR,

» BERSRENIE: Web RERENIEHE, SEASESSIURE.

» ORIFIHE—RME: SHFET Linux FaRJITiE 20/3D AT, T@RiFSiHEERE.
» REDTSnE SHESITERHSTHE, L nEERFRIRER,

» RUZEREE ANEESWAEERNBE=AESER, ESRFR—EE,

ZIFEREHANRER THISRENAR. SELERIEER

» BAHEERE: &ASZEF 3000 T3 /38 BB AMIBEEDAE,
» SEMEMFL: KEREIES, KIS 4007 + ME.

» BRIEDER: SURENHEER, REDERIAR 90%+.
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HPCKit EEptenS1treBSE (Hyper MPI) | EREBEIZEE (KML) | 8BESEES /GCC MmiFssFE RIS F SR
EAa) HPC Eaibert, SLIM—R@EREMRMINE, (E5e HPC Jusn ASCIIREIERE.

» Hyper MPI 2&F Open MPI 4.1.1%] Open UCX 1.10.1, 37 MPI-V3.1 FRER0FHTiteE APl 20, FHETH
WHESBEELR, ERY, Hyper MPI XI#iEZ RS eI EIRME T MESINEREED, Fre 7 T REERE
EMEINTRRNEZAFNG, URAHCHNESBEEEL. Hyper MPIAJ UCX COLL BIEHERBEB S IFRIR
AEIEEKERN 2432 F15,

»  BEISEFE (KML) RETHEVIRISAMIERSREMMAIS RS FITEINERE, SUFREEEMNTW., EEFITE.
BENZE. ZARY. WHSEERHFEE, B KMLBLAS, KML SPBLAS, KML VML, KML_MATH,
KML_FFT. KML_LAPACK, KML_SVML. KML_SOLVER, KML_JAVA, KML_SCALAPACK, KML_VSL. KML_
NUMPY. KML_EIGENSOLVER 1 KML_IPL &+PINFEEERY, At s REmER.

» BEFmESRET R LLVM &, FETTRAMS0E, BITSHT Fortran 1IB580IG, 25 XJRISFarsSH®
AegmiERs. bR LLVM BRTNEEFIMUMSIN, XIhim R RIRhIRBRARRIEIT TIREMM, FEM AutoTuner $5it
5wz BoE .
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3 ) B2 BoostKit ERENE

BEM5 BoostKit MNEFERMHET ARM IESREMHFAET RN KAE (SRISTREAHINES %)
FREIINEE, BERSE. T4, IBE. FIK. 8FE. Fl WEHNAIES 8K
DERE, AREFTENEE, ohiUFEESE. WERSNATREHSMIEREINE,

BE 5 BoostKit Rt IR XA B, FHENEBNEFRNSBESNERENRAEEEN
BoostKit — ERtIERGE, FHEREAEAD 4,

3-19 RS BoostKit EALINEIFE,
BoostKit =t EMINERIFHE 2 SE

J:::id] GKL( HENE ) Web Hj&{# Nginx % 7FhE Ceph K42 Hadoop PSREETS OS S EAtE
A FH AVX2Neon FUSAIES RSA I8 JE4E &MD5 HIRINEE & [£48 x265/HW265 Glibc&Gzip&OpenSSL
Glibc-patch Gzip HMPP KML_FFT Smart Prefetch XPF KAIL_DNN
Fi=Rgilib:d 1L BRI MR [l e ERBEIRER OVS iR REGENEETE
Hyperscan ZSTD X265 KML_BLAS SPDK DPDK KAIL DNN EXT
LI fi=gilib:d FFIR H.265 H5A4EHDS EREEHEE SSD AP ZSIRED PSR REMENEETTRE
AVX2KI Snappy X264 KML_SPBLAS ISA-L
BHESIER =gl H.264 MUSTARARTS I ENNERRE
g % KQMalloc KVSIP KML_MATH
BIERERTEE SRS R BIESAIERE ESRREE
HTL Lz4 KPCV KML_VML
BRRREIEE 5L IniE SRS AN BRIEEE
KSL_ASN1 KML_LAPACK
IR HHRBIEHE
HAF KML_SVML
EIHaINEIESS EhREEE
LB DK NIk KML_SOLVER
BiShengJDK_AccLib iR ARRREE
KML_VSL
BRI
KML_JAVA
KML_NUMPY
KML_EIGENSOLVER
IHEERARE
KML_IPL
E(EE RNk E
A&
E2I5 BoostKit REEEEIEM R
H . s = A N o S g/ + M= > S /L, + SH o=
» Glibc-patch: EZXRF. FRH., HEEOETLNRIBRMIIIT T T IR, M =E#T 7N
BRI,

» Hyperscan: —miEMeERIENRIAXILEE, BINEWITEFEHDZ, BEE2FS armv8-a, BIIER
NEON 5<%, WELLHR. HIEXST. 189XI5F. WEHUETMEL. SO TN, RBERRHERE, TWE
RIS T EF B R0EREIRT .

» AVX2Kl: —sEOSEAE, BEHFEN Intrinsic EOESFEREENISSEMLI, FEEpmrpEnER

(CESEXHAER)  LRBPAEIBMBEEEFANTIEE.

» KQMalloc: SEIESMEENFE, BT NRISRITHIRFHECRE. DR[O NREETNSLENATDR, &
KIREMR/DAEEFHRTE, RAREMRDREEFRGT, IR R,
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» HTL: B8REERE (Hyper Thread Library, HTL) BHWEEANRSHIEZ LRIBFRREEE, BTRRA
BREEREMEAAT, NAMETNE. RARENENEE, LHBEAREFTHE T HeeRENE@, TR
EROCZREANERT, BHFRE, SEH56E.

» KSL_ASNT: ASN.T (Abstract Syntax Notation One) REXHREFIBREMBEAN—EiRE, 2EA
HIEMER R, WS, €. BENREN—FMIC /A, KSLASNT A& RFFIRE ASNT 34, BRI DER

(Distinguished Encoding Rules) . XER (XML Encoding Rules) . PER (Packed Encoding Rules) #1 BER
(Basic Encoding Rules) #&z(, M48EERFFRZG asnlc BRAHIEF

»  HAF: EMNNEEZE (Homogeneous Acceleration Framework, HAF) , 32t & FHIRIZ S TR0 API, BRI,
BX. 2t SEFREEINR A RESIEEEHET ST, SRBPFHIREE AR,

» KR DK INEREE: EeF JDK 2ETF Open)DK FF&RY Huawei JDK FHRARAS, EFERMSA IR 7 —Lem
TERED, WNMEAEAEIGSR. JBooster #514RN JBolt 4FIEAIINE,

o ERRMEIRRITME . FRREEIEESUERRNEURER, RIFEURZ 2 SRR,

+ JBooster 45t RAMNABNEE. K CPU 5. MBI RENRMARE. RN BERERA.

. JBolt 4 MMRIBEEFEGB, K icache/ITLB miss =, 12FHR AEFILAEE,

Hrp, Hrh, #EeMEE@s TR JIDK 8 #1117 iRZR; JBooster £5#14F0 JBolt #FHE(NSZF5e7 JIDK 17 AR,

v

E48

BEMS BoostKit =/ EE BRI N

» Gzip: Gzip (GUN zip) BEIHIEMEL. EREF. CRCIESE MRS L, FIBFAHERIITETS LEYE
FIRREGRIRR, STEITNAER AR EYE M REBEERERIMRE .

» ZSTD: Zstandard, BD ZSTD [£45/&E. @13 NEON1ES . WELL 4R, IBEMEEE,. WEMEL E5nR
KGRI SE, BI zstar B EE, UL ZSTD RIS+ E XA R RIEEREHIRT .

» Snappy: MEBRBECHR. =IES. it CPURMKE., RETENE AL, LU Snappy EEEHSITEF & /Y
[EFEFRE EIRFIRTT,

» KAEzip: SEHSHINIERSIEERIEFEER, (FREERISIENNEEIRSCI] deBate &%, EETIRAPSIKENELSS, 21t
S4EE Gzip/zlib 1 & EMEEO,

» LZ4: WEEFEE, SRS IEENEIEHTERINMESR. ZEHRELEERENSH, ERFTEM
ERNHIRES R, LZ4 EoLI 2N AT HIEEE. WMEREHTLIEUENESME,, NRFIERTHRER
O SEMEIREERR AR, HEMAHY 1.9.3 Release (bR Zx, FIF NEON 185, RELC4R. KIBEMIEEE,
WETREY. 1B8STKEHIR ISR, LU LZ4 TR E T & L EEMERLIIRS.

DA

KAE NNARE 2RI INERS | ZRIMNMBEARIR, (EFRRISIE NNERERLIN RSA/SM3/SM4/DH/MDS/AES &%, &5
TIRFFSIENESR, IRUSHREXITRINEE . IITRINBEEIEFES, TS OpenSSL 1.11a REZERA, X

FEIE & RN,
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R
BRH5 BoostKit AEE IR 414!

» HMPP: BERSHBISIRMAEEEE (Hyper Media Performance Primitives, HMPP) , EiEBEE h XA EL SR
MEVRK. DEHFEESHRITFIEE. AEXRFSOETH,. RIKRE. TR (PUREEMT5R®) |
SRR IEEE 754 F R #sB iR,

»  Xx265: £F%F FFmpeg MSTEEIDIHS, XTI X265 AUEEBEEE HFRIEROSIESHTINRM K, BSEIRIEEE,
» X264 ZFH GPL SN HIMISRTRRD G 2t , EEBINESSCIN H.264/MPEG-4 AVC HIVL4RRAD,

»  KVSIP: SRR SESIEE, RHTSMETEED, BF0SEMEE. BHEEMEEMREEETZERE,
SRESRIS SR,

» KPCV: BEISITEMIEE, &FR KPCV (Kunpeng Computer Vision) iCERTEF OpenCV EIEFHIMIL.
PyTorch EI&Fift, FIRBERMMEIESWHEFNEGIEE FHTHRLK,
- CVEEFE: FIRIRBESESONEFR merge, resize (ZREURIFSHIHEETE, 20 2 INTER.
LINEAR, cv2.INTER CUBIC, cv2.INTER_NEAREST EXACT E&%) . remap. dilate. GaussianBlur,
cvtColor E/GRAMESE FHITIHRE L.
* PyTorch BI&FFE: FIFRMSMEESXEPRIFIETVHIEFZZER normalize, resize, permute EF 1T
BEMLIL,

EEH52=E (Kunpeng Math Library, KML) REAREOETERISFSMANSHEEHFREZE, TEXHIFE.

KE. BELENHFTE, BREANENEZEE. —MHRE. JHRH. SRR SUHERETES, BEER
BEOMB C/Cr+. ICRESIW, HHEARS Fortran BB, oM Java IEEHRMED.

=%
BEMS BoostKit i FEEFIN ~AH

» Smart Prefetch: gttt RASREFRISSMOMNE L, RARZEM 10 4ae, #HMmiEH LiAfRR
B EHFE 10 BERIH=AVEEMAKILEE.

» SPDK: SMAeEMEF&E (Storage Performance Development Kit, SPDK) @ISR MERHA. LEFEAR
B RO SRARTHERAMRE, BEIa{TARERITRYEY, SPDK ERIERREZIAZI L ESIX 10 i
B, @SR OFNIF S NVMe IREIETFE, MR BN ELE,

» ISA-L: ISA-L (Intelligent Storage Acceleration Library) 12 RAID, MIFE. BIRRKE. BiEEEIF]
ERENSEMLARIREL,

29 / SESREFRIRARBE B
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4%
BEME BoostKit IS EEE IR R4

» XPF: XPF (Extensible Packet Framework) £ OVS (Open vSwitch) ZRAMAERSLI T — NS BEENZ 5 | 22181,
IZIR R A FIREREUEIR SCE OVS G HFRE BRI ERERM CT &, BT CT 1T RMERE T AU T
GEmAE—SRES T ATES R — LB INAE R —REMMEIN, FENEIRIRAEHA OVS 5, &LE
asiZEMIRE, VWBEENTEETH, BILFHRGIERE, E0REERD, e KEER .

» DPDK: #iEFETATASE (Data Plane Development Kit, DPDK) , AR =ESMHIHIESMIERHELL
EFEmAATESE, SFEFREFNRE,

Al E
» KAIL DNN: SREBEZMNKEEFE (Deep Neural Network Library) , f5&RHSAMEMEe/S, Bid@ 2
. L. 8N EFER, =7 DNNZOEFitee, FHBITREUFZ I EFTR oneDNN iR FEEEEE .,

» KAIL_ DNN_EXT: REMHEMEZE FIRREE (Deep Neural Network Extension Library) , ETE{ES KAIL_
DNN f93RERE, REMM softmax, random choice EEF, F AlSEH=IIEEN Python BESEOEERE
RBLEBFER.

3.1.1.4 UTgen TH

1) IngERMN

UTgen @—=%& /9 Maven # Gradle INBRITRY Java 20l BaERTE, 1E5 Intelll) IDEA B9iREA, ©RER
A EERBIREIRASIEBAERNSTR, HIEMEIBMEENA. BALITNKRIFE:
» IFBIAEHES. B XX BBERERUEA,

» BB ERAN. BEAR. MEER.

» FEERERES, RIESKD X BERNR/NIIHEE.

» TFEHEEERMNAIRR B RFAWIHAESR (Junit 4. Junit5)

» TRRMAOIERENE (REMES) .

» 3285 Mock AR E ML A AL ERTRTIE),

» ¥FJDK8. 11. 17 B9IRE,

»  XHEFETF SpringBoot 2.x {9 Java IRH,

2) HELER

Ulgen TEX B Java 8. X4, REAIFZIUERL UT MILAEHI.
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£ 1 7E Intell) TESRRFMBN AL, Binfad Java @3, 5% Generate Tests with UTgen"#%IR; 5% 3-21 &F SpringBoot IiH
BFTF, SRR UT WK AOIRRE, AEnER A EIN, EFTFEIAERE Tests with UTgeniEIR,

& 3-20 EFEHERHE

| Generate Tests with UTgen

Test sources root: .../RuoYi-master/ruoyi-admin/utbot_tests

Generate Tests with UTgen \ . .
SHETERE AE i gen Testing framework: JuUnit 5

Test sources root: .../srcftest/java UT generation for same function: = Owverwrite

Spring configuration: RuoYiApplication

Testing framework: JUnit 4

UT generation for same function: Overwrite Test type: Unit tests

Mocking strategy: Mock outside the class Active profile(s):

¥ Mock static methods

Test generation timeout: 60 | &+ seconds per class
Test generation timeout:
Generate tests f
ApiError
BadCredentialsException reakMadel
BadRequestException BuildController
BankApplication CacheController

BaseRequest CommonController

Constants CustomerModel

CreateTransactionRequest DemoDialogController

CreateTransactionResponse DemoFormController

CreateTransferRequest DemolconController

CreateTransferResponse DemoOperateController

CreateUserReques DemoReportController

L0858 8 S A A S S SAA

eatelUserResponse DemoTableController

v
v
v
v
v
v
v
v
v
v
v
v
v

yOperationLimitReachedException

Generate Tests

HIR 2 EFIFTRISNEIES, REBVER UT 28, 250RBINE 3-1 .
% 3-1 UT it B IS #05 AR
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L] 3 SHEETHRGE, BE"Generate Tests"4py UT MiltAHI, Zk&EEBE"Generate and Run"4pFiEiT UT

a5 5188 i ESR, S General
ML, A ~BEEHELET.
MHARE SR (Test sources root) FREMA UT MK BAIRBB X FRE =, 3-22 &R A

AIEEE T ENNNEEZR A RL UT,
MEEHEZE (Testing framework) « JUnit4
 JUnit5

Generate Tests

WE—REUEIN UT Y, SBSHERBEBS TEER UT (5 @UTgen 1 T#E) .
* Overwrite

THEERERO UT &L (UT

generation for same function) )
* Retain

FTREAE Mock BRI, A~ Mock, ZE TEBMEERS Mock, Z#E Mock BRBix
EMRFEZINMIEEARS.

* Do not mock

» Auto mock

* Mock outside the class

bl

» Mock static methods: @BIlE#ZSTT %

* Parameterized tests: SE{LA,

1#EFEAuto mock"gk"Mock outside the class"aILAA)E " Mock static methods"i%EIR; %1% "'Do
not mock"eJLL A" Parameterized tests"EIR,

Mock 5l& (Mocking strategy)

T AR A A
L SIS class 8% UT HORATEIIE), B 60s.
generation timeout)

G R E a2,

BRI (Cenerate tests 0r) 4o p o o R i 43 Java 6/ ST AOB SRS £,

3 1
) SpringBoot TRE, SEEEM BT =ASE, SE08BIE 3-2 Fik, UT BGIERIZiES, FaemitiT UT ML ABI4EmARIE,

& 3-2 UT Wi ARG SHIREA

] 4 UTILAMERE, A TRSEEMRNET, BNAREXXHREENERT (UMEE RS

o 158A IEENER) £— MR UT BR, BRFE/MR UT IR AAIESEFINE Xtk FRE——II R,
{13 Spring B2, TIMEIEREE, Sk Spring BEX, 3-24 PRI

« No conPguration: 4§ SpringBoot I B 4k IR,

. . . 3 ooy NS 23 7 e r ==V == -
Serfing (Spfie @Conbguration: Spring Bt&zE, DMZEMEPTTEZRFRY Bean BX, BTFHEE

R Wi FAGIRIROKALLOR, EDAERASIILFBBIEFZ Bean IR, BUNERTAIEES D i' UTgen: unit tests generated successfully
9 SpringBoot IRB 41, -
+ @SpringBootApplication: Spring Ee&2E, 554 SpringBoot INB FFFAE;E AR Bean EX,, Ia rget:
T HEER ML AAIRTAOEELTR, BIEMATIISFRONERR Bean RIEEL, com.demo.bankapp.configuration.Databas

efocker
Owverall test methods: 2

MWatzE8Y (Test type) WEMHZEE, RIZH Unit tests MIKEEL,

Proble E—MATRIEREIMNES M RECEFRERE Bean EX. ECERBMZAIVE.
5 Spring BeER—EHITENR] Bean BX, FBTHEEMNIKABFIRIAISRELR, RIERM
RO ARG 1Z Bean HOZEEL,

HUEIRZSAY Proble BFR (Active
proPles)
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3-25 SR BTk ]

3.1.2 @Ay ALd

+ 3 Spring-Boot-Sample-Project-master [BankApplicationBackend]

[ .idea

2 3.1.2.1 AR E

SRS R EFIRERIDMAMRZME T DevKit FHIDTTE, ISCIERISFAABRAEN, BPHLAESHES
ECERNS S 2RI,

C3.mvn
- [ src
~ [ main
java 3-26 LIS LIMER

* [0 com.demo.bankapp
BT ERMS DevKit/BoostKit FF &S : FTH N AERESIMAMEY, MEEEMR

HEEFR ) EER I IRIE > B B

(e configuration

(=] controller
. 158k SDK [—— | emems e e
|T;:_| p'='|:|:r|‘ti|]|"| =Y - E5 DK + Java [%8EDHT
- + BoostKit RIFE{ERE + GCC for openEuler . REICHT
5] model
[ repository @ 3.1.2.2 FEHMothTLE
=] request FMAF TESAWERFEENTEE. BAMISY FES0NA. BBAF IR, EMOHIEBTERN
[£J response DevKit (9 RTHEZ—, XIFERISFEEIT. IFLA TR

> 64 (ETENIGE: 1R 32 (UFA LFIHERE 64 T A L, EHTEBREF A HIENE,
» FEUFHE ERBEEFHUFE, HERGRAOEENEROF BT,
> EETXFE 3 C/Cr+ RTEOERRIT 128 FHIFE, EFHSFIRL
» NE—BEESRE: EEBTAL, D EEMFRERNNE R,
| > FIEUIRE: TERISTE RS B HR SRR,
" B gom.demo. bankapp > IEFHIRE . EIRIST A CREPTIENML A BIHERSMEIL,
(3 config > AGEFA: HH makeple, CMakeLists bt sRETLIBHRELERHSIIREERONE, FHEMEIRRNAIINEHES.

(=] configuration » HERBESTT BESITTIENNBREERE, H3E x86 FEFEMFEEIET, SERBINEmTESR,
=] controller DITFETEREER.

#F Jenkins, Gitlab EWRER IDE fif iR %, RIEFESIED FRNGENSTE(2o, SIRIET
MKETR, tRiEERY CI/CD ki DHTIRE AR — BRI RAIRE FIERE. HTERE

BankApplicationT

[s] org.utbot.runtime.utils.java

RIS T R$ENBES NS MM R — IS4 DevKit — MAER
— BIRREIER — FASH, FETERES 40,
- R
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[AMEHIEE

BEMNENRRTYIRENRERIETRE, FREDSMEIEN.

1 ZEnENREoihEs.
3-27 MEWEE (VS Code)

BCAHFRER

SERASVEC

FFBE SRR MIRERMA BC SIHE, BC TIHERIESES MBI,

LR 2 TEOBUNEDITESR.
3-28 MEMREDITER

Vectorization_Task1
ARAEE

HSEE
9 BEWRSHT, SR NERSES SRS,

B st

RENEER
= B EEEERESEE |

» 1 Toop invariant.c Jopt/DevKit/workspace/devad min/affi

37 | BEREFAIZIARBR S

BUmEE |

1

+

=A

|

2 3.1.3.1 HFENE

RIS E A FF R TR R BRI T Ee R miRee . EeR JDK. GCC for openEuler, 1@id HiREEMS= NmiIEeE, 7
MEXFEF M ARIBAER T, 1I2HENSF 5098 BEsER T,

SRISREFRRENNEA

3-29 RIBIE KN

3-30 AL MBNER

BITEEHS DevKit/BoostKit FF&RNIS: FHNAERISIRAME, HaEEM

RIBFE > B »  mE i > Bk >

+ 1= SDK . BRESSEANSHT ‘ - RRGmER ‘ - BRESEI RS © RGBS

« BRIRE « 5 DK « Java MEBEDIR
« BoostKit iz FE{ERE + GCC for openEuler o REIZHR

RS IEeE, FHANBSRFTINTBENREHEX — RIEFZEM DevKit —» RHiFE, FHEIEHETS

TS,
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€% 3.1.3.2 e 4RiRee

R mER RN RmFR LN NE A ISR, 155 I N T SMmENAEAR, BTSS! kee.
S{ERZT B mFRE LAY,

» 328F CI. C++14/17, Fortran IBE45A&E, OpenMP 4.5/5.0 APl #RitE,

» EEEERES L ETHREBRERERN, RFEMA. BIRNK. BalRENESHRIEER,

» XIFRE/SNREIAS, GEHFSNETIAR. ENTES,

5 3.1.3.3 EEH JIDK

S IDKET OpenlDK %, B— &R, IBTEFMER OpenlDK &1Thk; H25 IDK ENATEHINA
O mL, BRTWSLIRETHERNZS P REE, £ GC. RISERAIEEN. KEERZFHHER
it ERFIESMEMRERE, LR IDKENOTFH Java FRERH—FIRETSE. Sitee. WY IDK, B
FI R PRS2 _E R M — B ROEEE,

»  S2¥F Java iR #F Java 8. 110 17, 21 P9 LTS fRAS,
»  STHRFEEHE: Linux/AArche4, Linux/x86 64,
»  TEHBIER% openEuler @ RIRIERZ. CentOS 7.6, Ubuntu 20.04, Ubuntu 22.04. g V10, UOS 204,

@ 3.1.3.4 GCC for openEuler

GCC for openkuler 2EF R GCC ARMTmIFFLEN (Ba%miFEss. (LS. 98%sR) , £ opentuler #tX
FER.

» 3 C11. C++14/17, Fortran 2018 iIE54rE, OpenMP 4.5/5.0 API 4R/,

»  EIXERISFERHITRENME, BETE + @Sl ek, ZraieEmi,

&

39 / BEREFEIIARAE S
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314 K )

B 3.1.4.1 @iAN B

BRI g IR E T AR M R TN AR, 235F C/C++/Fortran URBIEINAESD. SIS T GPU MAEE
BN, 3UF HPCHRET R NRAFTEIEES,

& 3-31 B

BISBEHS DevKit/BoostKit Fr&RE: FHNAERISIRAME, HREEMN

REFE KRB miF i 5l
+ B SDK o ERMSSERNOH . EeR4miReE - ERMSIEILEE . REMBREDIT
- BRIRE - EeH DK - Java MEEDHT
+ BoostKit RiFR{E&E + GCC for openEuler . RECER

3.1.4.2 RiIFFAHXTIR

HFEL TR —BAEBRIBRIEE, TIFEVT GPU NAEIKEEH, BiYgG—EidREmEiT GPU M,
LI CUDA-GDB @it 80, X5 HPC =2 =B TEI e N LAR RIS S e infemiPEitee 1, <=5 C/
C++/Fortran fi9iEhAE D, SZHFLATRINRE:

» —HREIPEEMRIFEE (GCC for openEuler, EeR4miFes. BH JDK) ,

» AIMWERERFELNSHE, —BARE. =17, B

» imfEBRZER C/Cr+ 18,

»  RFEIISEPEEINRE,

» CUDA z#FEiIRL. ICHm~E.

» HPCHFREIHIRRD. (CHmARS, IFhRBEAFMERRERIEERTIR,

3-32 HIFFATLE

1B R i HPC H1FR K CUDA M iz RERNARE

- REAK / iTi2EAE S + MPI+OpenMP Z4:i2git * #5 GPU 1 CPU BEAIR, Xi5R « Java 8 Pvthon Ti2f9% £ M A

« BREE. W B SANE B « SZRHUREHIIETAINREER 1B/ CmESER i
=8 + KHUEEERE 2K MPI Rank F4T18, « @RCUDA KR, T, HHSES - £ REE (U 3K 18 TEE 2 [ FRiE 1T

X5 MPI dead-lock 13 + Launch/Attach GPU @i i&=t Log, %3 TEE &R TR
AT
TRRS. BUREEE. ik, aE ZiFH [ 2T REN. SNEHERN. £Bo%EI SFnfgEid, TAREIGFEIIANTE,

AR I RERNE PRI T B E R 245 C/C++/Fortran 185 . iLERMAHEIAR 7E IDE F—uh R SRR BRI FF & St

FREA TR, AN EBSEMREES EISHTX — EH5HZEM DevKit — i,
FBAREAT —4E,
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o[ oy
ERMSIREFF R BENNE ERHSIREFF R BENNEE

18 FA R R HPC FH17 M At

BARNARIRAEENS. B FamiERidaen, BREEFEASEE, RBRAEIXNER, R HPC a2 aFFTEReE D, NE3F Launch BZ0iEd MPI RZFS,
1 BERENEELSHEE, W& 3-27 Fix. B 1 HPC HTREESHEE, WE 3-35 Fins.

-33 BANASHEE 3-35 HPC TR S ¥ BB

TR 2 WTEARNAEL, WE 3-28 iR, FRENS. BEEH. T=/ FEEEESEH LA, $IR 2 7 HPC HTR AR, a0E 3-36 Frr.

3-34 MEUKRESIFER 3-36 HPC FH47 M AR

e R
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B 3 FEETHEZIRANK, BEHEER. %Eﬁﬁi%ﬂ, IEEBETFEATME. THFBLURIEHER., S 2 47 CUDA RIABEE, &l 3-39 Fi, TR T &E KERNEL THREADS (EELAMK INFO CUDAEE.
W& 3-37 B, 3-39 CUDA NI
3-37 BEEIFE

5)
rank(0-2)

ot
et

CUDA R HifElizt ZE MR

TEEISE AEE CUDA 125, BT 5—0iEit RE (A CUDA-GDB it GPU RiF. SBW1 Z=NUBFHSHEE, WE 3-40 A,

£ 1 CUDA AP SHESE, WE 3-38 Fir. 3-40 ZeNFASHEE
3-38 CUDA RS #FE &
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HB, 2 BUES teelog EBFNER, NE 3-41 i,
3-41 &N

Visual Studio Code

o SRS home)
Eses

| #E |

e TR

fworkspace/test tee_log/fteelog . THTHEESERES

Elig

A

@ 3.1.5.1 BAMHNE

EISREF A TR EREHR T RZatitseott TR, Java HREDIT TR, RS2 LA,
SRR, LI ABMRERT 5%-10%.

& 3-42 A ER

B8RS DevKit/BoostKit Fr&RIE: o NAERMSIMAME, HREEMN

B BRI T

RIEFE KRBT wiF it R
« 7= SDK . BEHSERNSHT - EeRfmiEaE - BRESEIXES . REMREDHT
- BRREE - EEHIDK - Java MEBEDIT
« BoostKit M FA{#sE + GCC for openEuler . REZHR

MM TR, FENEBESRMNTESNERTX — BEFLZEMN DevKit — AR & 12E, FEIEHET

g2 R

45 [ SRR AR R ARB KRB

SRISREFRRENNEA

E13.1.5.2 ZGEgEDth TR

EFZEEES R TE™N

AR R T E T RIS AIR S SO BT TR, AU ERSS SRR RIE RS, W2 / &12.
B P R R e A AR B SR BB,

BB E R4 R TFENRS RN TR, seRAMARMES, 3ISAPAOTIHESES, SSTRED®T,

3-43 RGtRED T TR

BRASH R TS
Es=varil RO RIRAESH
g [ RO BEDH REFEDH
ARERE DT 1/0 537 Roofline 9347
AlLEIR In=ER
RfEF . .
KR HiEREE HPC

%+ 3-3 (E55H#R

E5552 fEik
EE BB FEIRFUARNDI LR, AR, RARESER, FARGRREERS, 3ISHBF
) RIEMURESITIERERM, FEERMUREEEMENREHES, LULSSIRERIL,
SR SIFIE—TFEBDITESHER, IR —DREE TR REHTHER, NMRERSTELITERZ
L 77

[BRYZERI, EAMEEERIIEMN, RERBIMAFRIR.

BIIXIBFIEER MPI SEBERITIEM, MHECEINE, HAHENPESTRBEGREN—SERS. 16
HPC &BftasE EMRITEAIUHAY CPU, GPU. BEX. AfFE. MR, #E, WEGugha) OS. Kernel, IMEETE.
MPI. OpenMP, HPC EREMESHE., TGRS FaRELRINEE, TEREHMUEN,

HPC N BH MBI RERFH PMU SE4HECEREME OpenMP F1 MPI RI BRI HEIEIR, MM#EEEIAF
HPC RIS T Y5 /EE3R1S Parallel region & Barrier-to-Barrier B987 R FF7HTE, RIER L2 EREUEIER, 18S9 Hk L3
NFBENANFTRSER.
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53952

Syl

ERHT

I/O 317

AR / SA2IEREDHT

BRBESTT

RooBine 34

AL

fA

B RERFHEERESE, LUNRES CPU. AT, 76810, WL 10 RIRANZITHER, SRISIIRAIERER.
IBFE. ERREEENR, LUNRBIRSEREM, HIMORGIET]N, RIEISpCENEEEMMHKE
BRI,

EHTF ARM PMU  (Performance Monitor Unit) S5, $K{E3ES1E CPU R/K& LROEITIER, STLIESEIA
PHRIEEMYEINFE CPU EAYMRSRS, BRI LEHYHIEN B CHER, LRSI BXaiaoiEE

ETF CPUBREFMAENSM, DimhRIiEhaIaehIEasinim, A EiEmxXLetaeanaseRE R
AR,

IBESIT DR

EFMBRHREFHRTN PMU B, SiFEHEIDBIDRE. ahR. vm5ER, BReiE:

o O#TLIC, L2C, L3C. TLB AYiAD)ap h=RFN4H s,

« S HHA i aR=,

* 9% DDR RYH a5 SE AR AL,

Miss 4547

ETF ARM SPE (Statistical Probling Extension) &EJJSEIN, SPE #RIIESHHTREE, BERNCE LAtk
EHNEE, SIERBRN PCIBEHEE. AR SPEAENT AT WSS#T LLC Miss, TLB Miss, Remote
Access, Long Latency Load & Miss ZEE#4H 1T, FHEHABIREXENERZEHNRE, EFTXLER, B
PETLEHIMHEEN B CHRER, BEAENNBERENIE, 1Rei2FRTEE.

NUMA B D

ETF ARM SPE (Statistical ProPling Extension) 8E/35EHl, SPE £#3HESHITRIE, RERCE—LMAS
HIER., BIEERI PCIEEHER. M SPE seHrl LI TSRS ATEIHEZN NUMA thag, #HE
Top N (e.g. N = 10) NUMA 14825 ZRHE RIXLHZRIINGFRX, & NUMA T5REREHIa5T4E6,
RBIBRENEFRINFEIRTS, FHSEREX MR,

DHTTERE 10 tHRE. LIFMERIREADITNR, DITSHERERT /O BIEREL /O #IEAN. /O IR
E. /O BRIEITRES M aElRE, FIRBXENSRIXLE I/O MREURRIEIR I/O IRIESMF. #i2 / &F2. AR,
RFBE I/O APIs HER. 1RIE I/O MREEURD T HH—E IR,

SREEHHE / £23d CPUL. A7, f2fif 10 ERIRRIBEFERR, RIEWNAYERZR. BHE. BRREEET,
VILRBIFRE / SAZMREMAA. SIRBOIEHRI, RIFSpICENEEEMNALREHNAEN, 8
MR, IESIFDTERNRERBEHBIBR.

REWHE / HIENEITIER, KSR IEE. MBS E G SR, LUGRBIEEERIT,
SRR HENRRERER.

lynidi=EN

1 glibc FOFFRZME (40 MySQL. Open MP) RUBSE/EFREL (15 sleep. usleep, mutex, cond.
spinlock, rwlock, semaphore &) , XEAZIHFENHEIIERR, FHRESRIEBINHERLE TN
=i,

BERAPEAERGFE L, DTHNARFIRMRUE, NMEHIIEISE T,

ERBMSERE AIBNEE, BIRFREEERNKAEE, WEEENASEZSHTENN, B
MELETRASHEE, RHEEIIS TSHEENMHEN,

47 | SRR AR R ARB RS
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BRESITEEESST. Hi2 /LD, BRI,
SR 1 IREBAOITES. WE 3-44 Pk,
3-44 BRSHES

FEEE
* EBER Overall_Task1 AR
P B
(@) 2zom Lo s AEEET
EOREESHEAEEES, MRRSC. WF. FRI0. RAOSRNESIE. FHRBT IR SRR
ST
S mmEsn oy st 12 vostr
=i
ot mmmmsw 3 mssesn 12 wecmmsi £ recames 7 Rootinesite
*EETE B 10 BETSITR. BECANE, SAAITS. SRS
smrp Q saEm Q ®E 7
Node 1 R =2
=xgs
srEe e
SR CERETE NI, R R, TUORAR TR, R R,
* EEEE
S swas poemt ) mmeste () mmAE
* FERATE (5) - 200 +| (20900
RS

Hig RERER
E]2 SEASHONER, WE 3-45. E 3-46 F0E 3-47 Fim.
3-45 @RDHTE

@ Overall Task17
RS OO BOMHE  ENAE  ESEE

Gl >

CPUO CPU1
vy

,,,,,,,,

;;;;;
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3-46 #Hiz | ZIEDER

B CPU I IO LRXR ESES
7 thfeE -
» RSTTAIE R  SEIESIT029527. 1T 35280.G1T 512821 T, 651285 1T S5 G17 891292.G17, 5124 G T 65157, 617 8529051
Ly
-
woro 4= e = fe—
s w0 2 e
» roze 750 s
» eozms o e
L eozn s o
s powmas ) e
s e o enrnce
b eozma ose .
L eow 120 oo
s powmas o ook
» pows o0 suncan
W] ssmozm <124 e~ w o 1] m
s e
» w0
- rrxos
woro 4= cvens & Conand
s won 398 rusched
L e s e
+ pozs s03 .
s powmas s o
) 03 st
» ez ™ e
+ pomens 0 [e—
s rosne ) a0t 2532
» posa o [ ——
L e s ot
& 3-47 AR R DITER
Ha % ==
ECRR=
e 03/04 03/04 03/04 03/ 03/04
SRS 10:35:58 10:36:03 10:36:08 10:36:13 10:36:23
Top S0RRTERE
SERT | EmwEER -
EEEE O B (%) ¥V OF s V= #EE ¥V HEEH V
> en cpulale 31 53067508 suspper Temelcalsyms]
» _Pyval_EvalFrameDefault 323 347,766,306 gunicom fnome/devkit/|ib/libpython3.9.s0.1.0
> finish_task switch 305 328,298,130 swapper [ernelialisyms]
> _lookun.rcu 200 224609725 ™ Jp—
> Jousant 166 19013008 . Jusiosafive-22550
> copy_page 155 166522345 gunicormn [kemel.kallsyms]
» _d_lookup 113 121273360 ps [ernelialisyms]
> ot sat 106 114265336 os [—
b ot 103 110360540 sunicar Jp—
» _PyTyoe Lookup 103 110243719 gunicormn fnome/devkit/|ib/libpython3.8.50.1.0
o msm <1z (1] mae
KoaE
O &S | emssy Q | s 8 ams 8 Heo B oSS0
vl Falfemen. | puma

e R
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Rgadtath
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F& 3.1.5.5 (RAEIERERERE

1) InREE7Y

libkperf 2—AMZERE linux EALSRER, TEEIFFAZ L AP B HITIESRE, IE pmu RRAG ST,
libkperf IESRERIRATEMN, EHAELBENTHEEMERELNIR, B TIES perfdata SR0FHE.

2) MIEEK

SZHFR9 CPU 2249 BRHS
XH5HY OS:

« openEuler

* OpenCloudOS

* TencentOS

* KylinOS

» CentOS

3) WIFENK
» BB GCC kA : GCC 4.8.5 #1 Glibc 2.17,
»  BARMKER Python B4 : Python 3.7,

INRFFREIRTIRE numa.h X, FBEHLLRIEIIRMAY numactl-devel &,
WNERIRIFERETE Found Pythoninterp 8 CMake 12, FEESELEFFTER python3-devel £,
GRIRLERR NS EER] C B9 API:

git clone --recurse-submodules https://gitee.com/openeuler/libkperf.git
cd Tibkperf
bash build.sh install_path=/path/to/install

INRIEERFRITRA :

bash build.sh install_path=/path/to/install buildType=debug
WNRIEZE4HIFE Python £

bash build.sh install_path=/path/to/install python=true
LEFEBEEY Python E, TLUITIAT®S

python3 -m pip uninstall -y Tibkperf

3) 3#5
> FANEASE: FEERNN.
» Python API XX#8RJ2&% . Python APl iBEIAE,
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Ik ER

DevKit BAEFF&IEHESIF 1 /NBFEARAER (Jenkins, GitLab) CI/CD iikek, R
LR SUERERISTRAM. S=Moth. fmiE. Wik, BREseH, RS
KB ZE MR R BREEVERT, HaEFFFaRE.

8R2MS DevKit HURIENFKERIFANBSRIFIESIES MR X — BIEEFE —
BEMPEE — DevKit Pipeline &, #EAAEAS 413,

i 3.2.1.1 12BN

SEMSREFTARERK G VR EMBRIRH T DevKit AT TR, FMoT TEMRISIEOE, A= SR
HERRS3=2RA9MUID. SRR ENGIRISILBRUE T, EH=#E RPHAMER, IRIHRMSRAET AR

3-80 [JEKE

BEMS DevKit LASs<ST50 1 /NEFEN CI/CD, BiERMZFEAIRA

e X86 hRAGmiFtasE X86 FEIF X86 F&illid X86 A%
(WS A=)
ERMSAR A IR ERMS RN ERMS &M ERHBR AR TR
- RNRE®
o EROH - BRmIER - BEIRERIL o MAESR « BEAE
. EEIERE - KR DK - TR
+ GCC for openEuler o A
ERMS3RE & AN, CFGO/LTO/ Baf@E / 45 N FRERIFIER, SHEEEDNRENS, FERE,
EBE 5% 1 STk, HEE 10% T PEEE 5%~10% 1 S 20% 1T 5% 1

ie) 3.2.1.2 NAIFEGSIT

N ARIER T BE T RS DevKit W BT HEZ—, XH51E x86 FIERISFaiziT, 1#8H# VS Code fff4. Web, &<
ITEZMERIS, EEPﬁE%ﬁI,Eﬁ?TLXTID
» REERE BapAEASNRGE AERBE) | BREARY, BEEIREHERS

» RIS WEDHT C/C++/ASM/Fortran/ BERENE S FIRIG G, ENEFEIRINBHELIRES
SFE R gRiE N — R ERINEE,

FFBITE Cl/CD MK FEMRNAIEB T RipS1T, HEARERERNSRSS AT,
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NAFEGSITIEMIRMELEISES N (Kunpeng DevKit BFIERE (9<1T) ) BRINAITE, HEIEE T~
#ER3,

O] O]

BAHERB TS
BT EBIAR DT AR x86 INE LA B RARIRE P SO X, AREIXE A SRS arIsRE .

ot

devkit porting pkg-mig {-i INPUT_PATH | --input INPUT_PATH} [-o OUTPUT_PATH | --output OUTPUT_PATH] [-r
{al1,json,html,csv} | --report-type {all,json,html,csvi] [-1 {0,1,2,3} | --log-level {0,1,2,3}] [--set-timeout
TIMEOUT] [-t,--target-os target-os]

N A3

IRISIERS

RS INEE S TR C/C++/ASM/Fortran/Go/ B BNE S B4 RIRITR 1.

CEISg=F 0
devkit porting src-mig {-i INPUT_PATH | --input INPUT_PATH} {-c 'command' | --cmd 'command'} [-s
{c|ct++|asm|fortran|go| interpreted}* | --source-type {c|c++|asm|fortran|go| interpreted}*] [-t targe_
0s | --target-os targe_os] [-p compiler_version | --compiler compiler_version] [-f fortran-compiler-
version | --fortran-compiler fortran-compiler-version] [-o OUTPUT_PATH | --output OUTPUT_PATHI [-b
{make, cmake,automake,go} | --build-tool {make,cmake,automake,go}] [-r {all,json,html,csv} | --report-type

{al1,json,html,csv}] [-1 {0,1,2,3} | --log-level {0,1,2,3}] [--set-timeout TIMEOUT] [--ignore ignore_file]
[--macro MACRO] [--keep-going {True,False}] [--ignore-path IGNORE_PATH]

71 | BSREFERABRS
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2] 3.2.1.3 FEMBHaeL1T

FHDT LEBETERES DevKit W RTAEZ—, THRMBFERHRBRENRE, RARIBRE. MU FILERE,
12t VS Code flifh. Web, @pfTESMEREDS, BhaSit TEIFITINGE:

» A ITRINE: FRGCEIZn TEHTIE RIS,

» FHXFEE: ERBREEREENFHIXIFER,

» AFEF—HENE: BERIEPFENRFSUILE8,

» AENRE: WIEEWARFITRE,

» RIS XJRIREREL A BRI TINE.,

» PSR NERFEMHITINE,

» BRFOXHE: X C/Cr+ RIBPERATERHT 128 FHXTFRE,

» BCIMHAERL: BE RIS HERXIRIA BC ST,

» IHEBESNT: BT EM x86 MERHSHES 5 I#2RY Fortran, C/C++ 1ESBEEZERIIM,
FAFEIEE Cl/CD KR EEREMD T TEG1T, SCIERRSERAIBAMAILEI

FHOManSATHRERIELBES I (Kunpeng DevKit FIF1ER (a8<01T) ) HFRIFEHISH, FETRM TS
LSRR

64 (LB TIEINE
A RDE(THEIE BRI GCC4.8.5 ~ GCCI03.0 lRAR 32 MM AERE) 64 (IFA £, ETTBHREF AT
1N,

AP IETL:

devkit advisor run-mode [-h | --help] {-i INPUT_PATH | --input INPUT_PATH} {-c COMMAND | --command COMMAND} [-o
OUTPUT_PATH | --output OUTPUT_PATH] [-1 {0,1,2,3} | --log-level {0,1,2,3}1 [-r {all,json,html,csv} | --report-
type {all,json,html,csv}] [--set-timeout TIMEOUT]
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M RNENEEREZRF TN, EREPEFEETENFOXIFER, BARFRUEE,

devkit advisor addr-align [-h | --helpl {-1 INPUT_PATH | --input INPUT_PATH} {-c COMMAND | --cmd COMMAND} [-o
OUTPUT_PATH | --output OUTPUT_PATHI [-r {all,json,html,csv} | --report-type {all,json,html,csv}i]l [-1 {0,1,2,3}
| --log-Tevel {0,1,2,3}] [--set-timeout TIMEOUT]

REFE—HMERE
REF—HH BN RO E RSB ERIS T Qs TR NN —EIE R, FREEARFRERIZN.

AN ap .
m<IIRE:

devkit advisor mm-check [-h | --help] {-i INPUT_PATH | --input INPUT_PATH}{-f BC_PATH | --bc-file BC_PATH} [--autofix
{true,false}] [--autofix-dir AUTOFIX_OUTPUT_PATH] [-o OUTPUT_PATH | --output OUTPUT_PATH] [-r {all,json,html,csv}
| --report-type {all,json,html,csv}] [-1 {0,1,2,3} | --log-level {0,1,2,3}] [--set-timeout TIMEOUT]

EEEE

BELSERTITORUABHTNE, FHRHOSKERRY, FFRIETH A
R

devkit advisor vec-check [-h | --help] {-i INPUT_PATH | --input INPUT_PATH} {-f BC_PATH| --bc-file BC_PATH} {-c
COMMAND | --cmd COMMAND} [-p {clang,gcc} | --compiler {clang,gcc}I[-o OUTPUT_PATH | --output OUTPUT_PATH] [-r
{al1,json,html,csv} | --report-type {all,json,html,csv}] [-1 {0,1,2,3} | --Tog-Tevel {0,1,2,3}1[--set-timeout
TIMEQUT]L--sve-enable {true,false}]

MR E
BRI B AR T B A B TIRE, FHEMIEMMIESEY, EFERET 1A

S INEeE:

devkit advisor matrix-check [-h | --help] {-i INPUT_PATH | --input INPUT_PATH} [-s scan_file_path | --scan-dir
scan_file_path] [(-b {make,cmake} | --build-tool {make,cmake}) & (-c COMMAND | --cmd COMMAND)] | [-j COMPILE_JSON_
PATH | --compile-command-json COMPILE_JSON_PATH] [-o OUTPUT_PATH | --output OUTPUT_PATH] [-r {all,json,html,csv}

| --report-type {all,json,html,csv}]l [-1 {0,1,2,3} | --Tog-Tevel {0,1,2,3}]1 {-p {sme,domain} | --optimization
{sme,domain}t} [-m {compute,memory_access,communication} | --module {compute,memory_access,communication}] [--set-
timeout TIMEOUT]

73 | SEEREFRIRARBE B

SRSREFRRENDTT

R
WEFAINEER T o makeble, CMakelists txt RRJLIZRERISINERENAE, FRESRENIEES.

< IhEE:

devkit advisor affi-check [-h | --help] {-i INPUT_PATH | --input INPUT_PATH} {-c COMMAND | --cmd COMMAND} [-o
OUTPUT_PATH | --output OUTPUT_PATH] [-r {all,json,html,csv} | --report-type {all,json,html,csv}] [-1 {0,1,2,3} |
--log-Tevel {0,1,2,3}] [--set-timeout TIMEOUT]

EEFTMFEE
FFTIFRBERN C/C++ FRFERTRNT 128 FHFRE, RFAFIERL,

< INEE:

devkit advisor cacheline [-h | --help] {-i INPUT_PATH | --input INPUT_PATH} [-o OUTPUT_PATH | --output OUTPUT_PATH]
[-r {all,json,html,csv} | --report-type {all,json,html,csv}] [-1 {0,1,2,3} | --log-Tevel {0,1,2,3}]1 [--set-timeout
TIMEOUT]

BC M{44ERY
BC XMATREF—SIERENMBMNE, Bk BC HEMITIE,

ap Vlﬂﬁb

evkit advisor bc-gen [-h | --help] {-c COMMAND | --command COMMAND} [-o OUTPUT_PATH | --output OUTPUT_PATH] [-1
{0,1,2,3} | --log-level {0,1,2,3}1 [--set-timeout TIMEOUT] [-t THREADS | --thread THREADS]

HEBRESH
TEBESTHATER x86 FNEEMSIES S Ay Fortran, C/C++ 1EERBEERIOM,
ﬁl¢}ﬁ7f}$ ap< Ij]

devkit advisor precision [-h | --help] {-instrument | --instrument} {-c COMMAND COMMANDS | --commands COMMANDS} {-p
PROJECT | --project PROJECT} {-e ENTRY | --entry ENTRY} [-v VARIABLE | --variable VARIABLE] [-d DEPTH | --depth
DEPTH] [-L | --Toops] [-D DATABASE| --database DATABASE] [-b BLACK_LIST | --black-1ist BLACK_LIST] [-1 {0,1,2,3} |
--log-Tevel {0,1,2,3}] [--set-timeout TIMEOUT]
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BAEEFOaLIEE:

devkit advisor precision [-h | --help] f{-analysis | --analysis} {-i INPUT_LOG | --input INPUT_LOG} [-o OUTPUT_PATH |
--output OUTPUT_PATH] [-1 {0,1,2,3} | --log-level {0,1,2,3}1 [--set-timeout TIMEOUT]

@ 3.2.1.4 RIBEEE

BRMS R A FF ARk Z E R SonarQube HITRIBITERE, SonarQube E—1MESERBRENHANES, BT
ORI, IR, wmASAUE. BEMRME. KBERE. EERRSES N MENREDT. BEKEREHRME. X
ERBHESEURIESHRIRE, LA Java, C. C++. JavaScript EZMREFESHRABRSSESKN,
BE T IMIBRENTHE:

» BEFESH (complexity) : RIBEREISKEELIER,

» EEMR (duplications) : EFHEEAXEEH. HMAREMSEIBEEM, SonarQube AJLURRIEIEH
BEEMS.

»  BITIKALT (unittests) : RITHFRRETMAESE, FAUILTLLSEUNIABHNESE R,
» RBIMNIEE (coding rules) : i@id Findbugs, PMD. CheckStyle K ERIBEBFEMT,

» ERE (comments) @ HREBERTS, ZBEARZHE, HMALLERELET, EREERIZ, XF
T Fix.

» JBTERY Bug (potential bugs) : i@ Findbugs, PMD. CheckStyle &#ilIiE7ERY Bug.
»  ESiIRIT (architecture & design) : HEER, BRE568. E5XZENEH. KERFZBEE.
E 3-81 KERfAIeE

o Your Proj I main T
Overview  Issues Security Hotspots  Security Reports ~ Measures  Code  Activity Project Settings
@  Tobenedt from set your in your
Project POF repart +
Quality Gate Status 7 Measures
NewCode | Overall Code
‘, Quality Gate
Passed

#¥ Reliability S Maintainability

c A
A 2 Bu 0 Code Smell
ugs “ode Smells
pm— 2 0
S—

& Security @ Security Review
A E

0 vulnerabilities 4 Security Hotspots

Enjoy your sparkiing clean codet

Coverage Dupilcations

0.0% coverage 0.0% Duplications

Coverage on 7 Lines 1o cover O Duplications on 54 Lines

= Unit Tests 0 Duplicated Blocks
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322 I o ]

SRS RAEFT AKX mIFORM BRIR M T B R dmiEas. S5 JDK. GCC for opentuler, @13 LiRERMEEALRIF
22, EMENABPNAREBERT, RHIESFarIn Bt .

FHAREIBEN 3.13 RiE.

& 3-82 fRiFHIiE

BRHS DevKit AR S0 1 NIHEN CI/CD, BEAHSEAIRA

(MES =)
SRR A i RIS A  ERTams RISARA R o
. RIFBER
N . HEEmiEeE . EEBREMR . MitiEse . HERE
- BRGNS - HRIDK - WETE
« GCC for openEuler ROy = 2071

EEHSIRE & FEA, CFGO/LTO/ BxhmEd / 18 N FR#RIEEI, SHEMENNLES, SR,

TEEE 5% 1 SRR, THEEE 10% 1T TAE 5%~10% 1T B 20% T BT 5% T

SRISREFREARBRS / 76



SRISREFTRRENNA

Bk )

€ 3.2.3.1 IAMRNA
BRI FF A TE RS A B At T Bah RIS I8, BITTUKEEsmE, SN BREMRL.

3-83 iFM

BR85S DevKit XS TR 1 /NN CI/CD, EERBSFEIRA
| D CCHEARR ) FEBE ) ik FM ) skt d

BRHShR AN RIFID SRMSE SR BRHEF & ERHEAR A& TR
- NAEB
. SO - EERYRIEE - BaREEK . MhEAESR - fESEAE
- RESHEHE « EERIDK - MWXTE
« GCC for openEuler L =307
EEME3RES & A0, CFGO/LTO/ Baa&EfL / 38 R AR, SHEMENNLEMS, S,
PEBE 5% T STKMAL, HEE 10% T 4AE 5%~10% 1 WE 20% 1T BE 5% T

it 3.2.3.2 HalREW

PGO (ProPle Guided Optimization) 2—FhERMAEAR , BT iR L IHHI ST FE TR S BT REE,
R SRR LS T AT S I SR IR AR T EERIOMRES, ERERNBFER.

A-FOT 2—RETFISFHEIEE GCC for openEuler BRNRISMHMASHMTE, ST =i

» AutoFDO: PGO ML ERERR, {FF8 perf BUIEEREIZERFIZ1T proPle, SR =EIEREWL. BIREF.
BI®HBEMA.

» AutoPrefetch: 1ZBaghRFREX(GIL, #RIE Dcache ipial, FEIE<S Cache Miss &, SREVEUES DL CAIBERFE
HITREUA, BERSHTREUREIE, ZiXF0 AutoFDO HEF.

» AutoBOLT: §EEFEZHFINMN, NIEFHIRERNEFEBSTENNMNR, T2MNEIE BB JHE. REEHE.
S REMA, 5 AutoFDO. AutoPrefetch 2843928,

0 (SEMS/REF R FBFiEr) FRIEIE A-FOT TE, B0 T 49,

\\}D

A-FOT ZEEEIESIEZ
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324 [EEH )

@ 3.2.4.1 Wit EB

RIS R EFF A ERNKEE NN EBARME TR ENIX TEM Java SN TH, 7EERISIRSSE M AHITE A
Mt

& 3-84 Uiz

BEMS DevKit LIS <S 75 1 NIFHEA CI/CD, BERHSFAIRA

e, X86 hRAMmEDE X86 FEE ) X86 FA M > X86 KA KT >
(WE= =} — —
ERMShR A GmiEI0 3R BEMEF SR RS & iz EEMSAR A& TR >
« NRER
. RS - LEREEE - EERERK - MitiEs - HEEE
- RIS - EHIDK - WATE
+ GCC for openEuler o AR
SEI3RES & 3EFN, CFGO/LTO/ Eahia&Ek / 45 RIFRIEEI, SHEEHMRER, FmER,
1EBE 5% 1 ST, 1EEE 10% 1 PEBE 5%~10% 1 R 20% 1 2 5% 1

£:3.2.4.2 FRENXTEH
EMSRAETTAIRM T —&R7IFERA N B IS
W B AIEEANR 3-4 Fi7.

SRS B, RIEN ASLIEENESRE.

7= 3-6 Wik ABIEIREA

EEPaES 3%
S BT N RS A S BRI S S EREI RSN, WIER BB, BRI
! TE8R %IFé.‘tE’\JED‘;E?-}Ti AT,
— BT R R R B E TR AN R R BN ISR RS R N, (ERERIE R SR NN ST,
' B R TR RIS T & R BRI AT S,
i SR D TE R TR RS IREE, SE TN AR TR 2 NK,
EEREFAFAENN TELESSIFMABTISS I (BBFREFA BFPIER) THSEESENSITE, *

BRI 73 43,
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@n 3.2.4.3 Java MHgENIX TR

SRS REFF R RGN BRIZ ML T Java e8I TR, 455 Jmeter, WEIFMEFETEN, REBRHEZR
MEREEIRE, EREIRES.

SRISIREF & Java MRENIN T BB AATIE SN (BISREF A BFER) TRIEE Java MHaellid
TH, FIBrIaM N E 418,

@©: O]

RS RAETFAEIRA AN EIRM T iRS1imae ), LW TAZTEEMIAMBENN, MAREHICRRETT.
3-85 hRAK#

82118 DevKit LASS S50 1 NIHEN CI/CD, ([EiEEHZTEAIRA

—— X86 AN > X6 FAME > XssFaAWE o XsskEAKAm
[WES =)
= ERMShR AR EEISSE &AM ERMSSE &zt ERISRR A 2
- NFEE
. SRS . mmEze . EERRG . JidEs . BEAE
. AR + EER DK - WHIE
« GCC for openEuler o AR
SRHSFRE & A, CFGO/LTO/ B Efk / 38 R PRI, SHEEDNRES, fEE A,
HEEE 5% 1 LKL, 1HRE 10% T TEBE 5%~10% 1 W 20% T R 5% 1
RS RAEFAFSHAEERFERSAE T A ClamAY, ClamAV Al B MRS, B8R, ADINEMESEHm
%, B4& Microsoft Ofpce Z=mEs. BalE=mP4FIE M.
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OS[EEE (openEulerRIBERS)

AN openEuler &7y ]

» openEuler 2— 1 EBEHFEMIRIE Al RERERS, SIFRSR. oiTE. BEIHE. RAASFNADR,
XFEHMTE, BhTRHER2. BE. ZRIRERS.

» opentulertt X REME=FFAEHERIRMH T FEZANREE, ERMIRAS, REEDHEBIT 3.5,
opentuler t X AERE T LURIER ST KEEFBRNRIECE,

» opentuler NBFZSELHA, ERIEANARARIXER, EEMEREGE D Kbt RIS g
RI3GIE, SEAZIIE. D&, SLMEMEIIERE, BHYTEFREHNGE,

BRI, opentuler it XIRRiBI 1800+ RIRMANSIEINGE, BET 2 UL5E, KETESBHEXEHME, ERH
ETRIER G B ETRAIAIR AT TIR,

[ 3-86 openEuler &7
openEuler: EF#XARRSRiMKE, EEFFRIRGREFZEFNLERMNS + BRILRE

maEtWER, EF openEuler #XARSS,
PR RRENEE, B, SMEEHER

HEFRRS RIS CE TiHEIEE

At

MR XFFAZE, ETF EulerPipeline ifi7ké,
MELH, SRENFERR IHFICE

RIBEEES HIRIRS WSS " R
- HER3IA - pamE . bHEERN ’

- RS - 28/ BE0E - AR R aarch64 repo
- AL - iR - EEHTRES APP

s — — v

- 12N - R [ EEIE - IR

i =2
I - IBEizt . EEST TRESEE [afc =
«+ ABI & o FEAMS - wmiEE
o] AR RS N— it -

RIE LR RERNIRAE R SISHER, SERL TR RENREEER, (RERZEENFE EERSEMNRBS “HHCE, BREEFASR

bugfix, EEEIIKEIZE RSN BIRE

SRENERHTHY opentuler iR AFMFHARIAFER, B2 openEuler #£X (https://www.openeulerorg/zh/)
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openEuler EhtigEH ]

& 3.3.2.1 iSulad REH LS| &

» iSulad 2—1H C/C++ RELWMVEREBRERSI1E, BER. R, 15, RAMR, TEEHASFIZRGIRS,
JRIRFFIEE/N, AN BRIURE N2,

» iSulad 2 opentuler IBHAIFAIE RS, ER—HRWIRITEERHE CT 1T ULRIRRIFR. B

Golang 59 Docker, iSulad RGEED, BRBHEWR, ATNAEEES

» iSulad B2 5| R M T 5 Docker KM Sm<S 17, FEAFPREGH, HIt@XZEF CRIZEO, JUNE
Kubernetes, AP T LL{E A iSulad fEREE, Bid Kubernetes TR SEWLRHEVEE, iSulad M@ iF

OClruntime #RfE, BEERIENTEE runc, Ixc, kata. kuasar EZFRIZITH, BERBLED,

[E] 3-87 iSulad

engine
REST(light mode)/grpc(perf-mode)

service executor

container service image service volume service network service
module
container events image log
plugin runtime spec volume
runtime
runc Ixc kata Kuasar
user space
syscall

kernel space
cgroup namespace

iSulad &x{4-584

iSulad RO OBENBRAERRS . RERS. SIRSIARMEIRS.
» BRRS: ARTRECEAPEE.
=

> BRIES AEREIERBRIIRE.

R

iSulad ¥#F4& OClimage FRAERBIRIRT,, 1RIE iSulad BERESTIF VR ERS MK, I, iSulad BB T

REBEH=M externalrootfs AR ERATUIAS=RY embedded B%IER.
» BIRS: NAFPIRHEASRMIESSIENY
»  MEIRS: TLISEFE CNIFRERINEIGEE—iE, ABSIRHENEEEN,

ﬂ»lﬂ

81 / SR EFRIXARBE B

SRISREFRRENNEA

iSulad fEA—UBRAERSIE, BRTYIFEITEBRRZI, EHFETRRATHRSLERH.
» HERR ERINAEER.

» RERR AEBERAIEM EHTINEEY R, BtTERER, RAa=mEE systemd EIERFZAIBEND, X
FESRSTHNNESNN/ BR#EERE. WK, BRULS, ZaeRtE2NAESEITE. St XAtk
HIpRT, RILARRER N B S =RIE.

A se<on

» RERR RETHEEMUUEANBRZANGS, Bt TEBERHAR—aBEENNRFENZZRE,
LZERRBIENCELINEREIERS, BP2E2EREBE— B RSB EREMUIIETIE,
RIER—MEEN LA R 2T =S TEERZFM.

\

@ 3.3.2.2 StratoVirt

StratoVirt 2—MET Linux BZEIML (KVM) BIFRREREMUNEAR, ERIFEREIMAIREREDH
ZE2ENDHRE, BETAFERRERE, B8 7 EMUVEMNERE., StratoVirt JLANA T MRS HEEITES
Serverless 5=, RETHENEORT, BTRESAESEHE, BEESIFEAEML,

StratoVirt B EHANE] 3-88 Fix, M ERITFO A=,

3-88 StratoVirt

StratoVirt

QMP-Compatible-API

bootloader
CPU interrupt controller legacy devices virtio-mmio
system bus
PCle host fwcfg pflash
|
PCle bus
| | |
root port virtio-pci VFIO

» GNEBAPI: StratoVirt 5 QMP thi SRR SEE, F*E OCI, ERTSIFRIE libvirt,

» bootloader: EE21in=TEAESEAY bootloader MNFNZRELIMPRSN, MABREFRAIEDIRT BIOS
M Grub 5318530, EBAEIMZSRT, 325 UEF B3,

»  1EHIENR microvm: R TIRSMELHIR/IER, StratoVirt /ML T BRSIEEHIERL, EIISCI T KVM
PERSMEEMIES, W GIC. &£17. RTCF] virtio-mmio %,

» BREL 124 ACPIZRSEH UEFI 35D, 3R virtio-pci LAK VFIO EIBIREE, IKIRSEINIAY /O tEE,

StratoVirt Bo& iSulad 2825|250 Kubernetes fRHES [ZE I L p e BB ESMER T2, 245 Serverless fEmduz
'fj_—o

SRISREFARABRT / 82



SRISREFRRENNEA

(% 3.3.2.3 openEuler Al &{4tk

openEuler 382 NVIDIA, Ascend EERENFSHNRFE, MAFRESHHARETHE, BIBIE A&

NFESHREERITESNEER, RIEHAFREERE, RUHFHEEABAK, B, openEuler BiRMFEF

BYAIEZR, HERFRIERTE openEuler EfEEF Al 58S,

ThaesiR :

» opentuler 238A CANN, CUDA &4 SDK, LUK TensorFlow, PyTorch, MindSpore ZBRAY Al #EZRER{4,
45 Al R ARTE openEuler EBMFFASIEIT,

» opentuler Al ;{FEBUEIRMUIMNEEZ IR, FROAEHRERILT=2FF7E&:

3-89 BHRRER

Al Framework Al Framework
SDK SDK SDK
SDK &% Al {EZREER TEEIN AIER

» SDK$RR: Llopentuler s EMIREGR, LEBMEHFSHISDK, a0 Ascend FEHI CANN 3§ NVIDIA B9
CUDA 14,

» ANEZRIRER: LU SDKRGNEN, 235 AITEZRIRM, 40 PyTorch 8 TensorFlow, It4h, B@ITULERD R ERT
RIEEE Al 9HhnsR, 2 Ray F Al 5 lESR,

» RENABRG: £ AERBGIOEMLE, 8&8FENTENEMEENA,

BXERSNEEN (opentuler Al BRFGAFER) | FBEEAE T 40,

83 / RS REF R IXARBE B

SRISREFRRENNEA

NAAS
openEuler 88 Al, EFIZHEZ OS &, ET opentuler i Al RSB ILUBAT RIZTIMNESE IS
ROEIRL, AFIRIEE B HE RGN NAIRSEE G —EEE, KRR ERINAHSIT:
» SDKE®: RBENMFEEHTEME T ESMNARNE, BFPrIHT Ascend CANN 3 NVIDIA CUDA &R
HMAFEFER, B, JEZESRPIZTSMRETEES, AIINAIERIELE, FiTitEs.
»  AlEZREG: BRI EEEZERSETHT AERTA. IGEMEBEETS.
A

» RENVERG: SMETERN A REHRMSENRE, BRYURIEESHFRIEFBENAREN BRERITE
TRESEIRERIEESS.

@t 3.3.2.4 oeAware EEEIELIELS

oeAware 27 opentuler ESLIURRHRERIVBAMAIELR, BIr2ERSR / W SISTHMSRIMAERTHEE
BEfERER BT, ERBIATEELURTIZITHERSIIFT / KAANE, oeAware BT ARE. B
BN=F BEBIITRSIXEK, SEXBEETARAEER. oeAware SLFRIEE UL ERNES I
E17, RNEEPETRN + BRNLURBNMENnREENESD, AU SHRER. BILrEEY
MR ERNESFERMMN. AERRAERKI EREE, H—AIERIRIER.

3-90 oeAware JA{AELS

Rz RIRBIRE

2

3
>
2 o
R 8 «— 2
Q o ; 5 K8- k8s
LRI T J T 8 S Operator DR tepem
tEpeES T §
oS
y N
jrn=dr =py W7F W4 | 72K R

oeAware i3 & {/\{H:

oeAware BITIHSRFFEBEIINIBM, STIFBAMHES. —HFEELUINEIESEIR, oeAware 2 opentuler BIAISE

—AO, BAFLEERER, BRGNS IR TEE,

» BEEZEAMRER BFSANEENREREELE, FREBSNEMSEESENEEERSZY, TESSRTARHET
SBEFELT,

» HIEERIEMET —ERSRENEELTEZENERMES,; SRR ELMESEE, WERDRTHY
BERE, DREGSHRNEN, AIORAS.

SRISREF AR ARBKRS / 84



SRISREFRRENNEA

openEuler TE## XRSS J

»

»

»

SRISREFRRENNEA

BIERES IETAZEIRE repoiR, &AL iso. qcow?, BEEE OS B%, HIFXBEHTRERSIEES,
SEHAMASEN: BEGSTEAMSINEES, HEEUIFEDM,
—RTIEeSE: ET yaml BEETH—RTIZCZE, FHENE, AKEWAFERE.

3.3.3.1 openEuler DevStation FF&&E T {Eih

openEuler DevStation ;2 openEuler BN EBFRENFAE LIFL, sk VSCODE, KBRAFEENE, &
ZIER7, DevStation ¥ oeDeploy, FFARIGBHEINRE, FFERBITBEE, W9, WX, 92, KhEniE,
FREALSENER oeDeploy S2at Al B4, =IBRERIG*XESE, £ oeDevPlugin AT — 5BV HD
©, —HFER AlAC miEsedmiE, —IEH EulerMaker, ZHAEFH DevStation F&#&E TEUL{E openkuler EiftfT
BHHFR.

EulerMaker {32 &5

EulerMaker W2 RFGR—RMBEERS, THIRBEI THEIRABRIME, FHSIFFREBIERALI,
EERMEHHEGECHTRHRM OS, TRRHIEE / 2ENE, PEEHSRGENIEN. HERFRKER
BIFAHETHR—HEZERFERBCHAFRTIAEC. OSZOE, ERHEGECHERIIm=N OS.

3-91 EulerMaker 4%

web 1T
SEEH SRR RGES
conPg sapce api P imageTailor api
. e wHG .
TRRETT BB ET
DAG BE RHREEH
BESH RGECEE T
RIREE HiEEE
EGun s BIRER
TRt
python VDAL R aeE kiwi/createrepo/dnf
LE

» B8/ 2ENE ETRHRZNAHFESRHEMKIAR, o ItE, SEFERNEasIR, RIRKH
I A FHTIERESS,

» REERER RETRERHEEREIE, SFRHERFEHT A BERBE AR RTERE.

DEES SHFEMETES, BT specaiyaml|, ENMEERER, LI XIPHRATMRA. patch, MK,
LERMRER, RGN REFASAIES,

85 / SRS REF RIRARBEH

EulerTest i SIBEES

EulerTest & openEuler #t XPFLAIALUREM X £RIEMNEIEIRF S, EulerTest b web ingiE+ &,
EIHXRAULSROIE, FEett KARAML T RER BN, B&IERREEUN B INeenE 1t
fRSS, SZIFXEZ TSI,

[ 3-92 EulerTest X BBEES

FAFiERR / B =» BArEE =» 1FEEE =» 1ESHAT =» E5iRS
=Ll -
® e A, ©) Il (IS
BEKSER fEE=sE (KRAS / 4B/ BN/ ) é;ﬁggfﬁg (CliERE / P ALER)

3 =27 >

=) CLA 1R5% DREE At 1E5EH N Test reports
b a)8fi 4y

- DEERBRIREE (BER) =7 (W / 2823 / BB / ) R (CIVBE / AR

B3 repo At

B— ARe « Wi/
worker-x86
o
- EEHEXEE
7 ClEE PAER e
openOA #tr - % - 1 e - A o RS
5  # = (3R85) BT
!#EI 7 worker-Arm

<— ZGER /repo

TheeHEIA

»  TEENHTRSRRESE, SRTRNEBREN. SHEBRNIRAEE.

» RPN THSRRESIE, RENRHEREMEMLIR web IEHIEEINEE,

»  SIFARBOINEIEEEMMmARELENSIE, ESAOIIFHRIEE.

» I RAEREHTHESE, OFIEsR I OHTHIERSSE, RERAREERUIEREE,
EEEYIn=IFEN

» TIEFEEIMIESEIE, IFESWIRART, URSEFINEHGT IT &R, BESaSRItESEBS
0o rinERIINAE.

»  IFEmIM openQA. Compass-Cl EFSEBBNTERENE, HETHXEEBEIRES AIRATIRES.

SRISREFFARABRT / 86



SRISREFRRENNEA

EulerPipeline 7k

EEHXFRE, BT EulerPipeline fiksk, WEZSRE. SREBRVRIBR ZHHGRE. X#F Package-Cl/
Code-Cl/Repo-Cl/ISO-Cl/ B4 test-Cl/ iR A test-Cl 6 £18Hy, LIVEIR + EF R FTRAE, BAH 40+ RFHL
SaaS RS, BHALXITAZE OS& MBI AR, FFmkedmir. UL, —BEW. S0,

3-93 EulerPipeline

Kernel - Cl wHe - C .NE FAEMC repo BE#H repo Biztt
e Tva) | —— AfES —> WK/ EE yZis) > BE
ke
trigger trigger trigger trigger trigger
THEmRIEIR
I IEER 1SR MR ENER MEREIEIR b T 1RIR
[FEFES
KA F—9E ML ARSS EmeE TERS
codecheck £ (A FEPENE (herc=
SBOM B IEE Rtz BEoRE
Porting advisor e P =S HAMRS git-mirror
=yl epkg 1852 Witk S epkg B [BRREAL
Theemt

» MKEIRAE: SOFTRKEBEEN, DSLIESHRAE.

» BRI —XFERR, SMAGHITIET, BHEMSIEIE, £ 0S. SRMIETER—IRER.

» —EEI B Web IZH 8B NEWREEN, EiTSFEEBERIEREFBRBEENENMEEN,
»  ENIERE . KSR IRMAY Web =8 63052 AL Z R, (EREZSAFEXSEN,

87 | SRR EFRIXARBE B

SRISREFRRENNEA

CVE Manager jBAEHE
BRI opentuler HRITRSTRRUHTAAL M. ANELURRERTE. TEFNHIILHR,

MNEERBRBIEFFEATIRRERMAEESE, BEIVRAER=FaNINBEREE CeIEH4EIRRRERXRIC
F, WEEERHENBERAEELHBUNZERNE R MRIE, opentuler (£ CVS Sv3 #iTmETFS.

NTHRIP opentuler BRMNZE, EHTAEB. BEMAHZTELRNEZHI, openbuler it XA RNFFIEE. 1718
I openEuler PRI EE,

[ 3-94 CVE Manager [BiE&SE

AERARERS: @

EhtEiE BEFEs
CVE- wmzcve [l sACVvE
Ao, = T .
Ma nager RESIMRAEE M;\]/aEéer i o ———
TiEEE iIv-Zi #NCVRF
R SHfFl #233PR
RGEFNCPERRST 4 )GI%E
ThaeHA

» RERERE REATHATERZREIERARAT. CVERS. CVSS Z2iFn. FEEHSFRURZRIZE
BEMRAFEERTFER.,

» RENHREMMATRINEE: HXERHRME CVRFEHNRERE,

= 3.3.3.2 BERRETE

SRERG L EHRNE EOM, (BRNARASE T RINEMFIERERE, ATRBWSIELSESE. 224,
SERRBERFIBIFTRIERSZ L, BUV— P EFEMIFRERFEE (WFLEHR. 25, I8,
RESE) , ERWFEARE. Fmtlf. #FUEE 5—HEHFEERAMNIRLERTER, RETELMN.
RS BANTRRIRERFAIFT K, openEuler i ER, Fio, SBHTRIERF IR,

x2opentuler E—FETRBERFIBE BRRMERSHTIBE T EEN, oJLIXI CentOS, Redhat, Ubuntu,
SUSE #H TR, RRNESIENEEAREEN, TREEBESENRIERT, JLMERIGFHRT S
TERON, RITEBAEHNRIH A TERER, RENEEENSFART SMERER, LIinEinHI
TRGTRS; [EIRY x2opentuler 32853 Windows NetFramework Web a7\ S RERTR, #HEIEFEN
BREFRRIFEZE opentuler L,

T openbuler NIERH R, BEMIIBREARR. IBHHT. HRRIT. BEER. IBLEFNR_ ELX
BB, SNEl 3-95 B,

SRISREFFARABRT / 88



SRISREFTRRENNA

[&] 3-95 x2openEuler

aV,

(@W (EW (@W (gﬁ (XW (®W

o N N~ oo o

BYSZAHRIRIP TR KEgit ERBiER S LI W5 &
EFES, Osv/IsVES | EFES, OSVEA EFEE, OSVEA sV, IHV, Isv EFES, Isv/osvEA | B /ISVESR, OSVEE

CEPUSHIOT - REYHVSHEN « ARIEL SRR * OSIERE: BHFESIA.
BRI, PR, PR35 88, OS. FERIH SBLRIMBE S5, FREITH
OSV. ISV, £EhkfE 5 RIEER RS . ISV TR B

- BEEE, BHNE
YSERSEE: ER
FUSTREBES
BRHHR. 15 &

+ XIDIRAG L S5 BT
i, M T b

Eﬂﬂ-‘%)ﬁiﬁﬁ

TR, BE. B O i
Tt - HVEE: BHURE -
S . ERER, BAEE
EEEHHEYE
BERTISESFE
EERIRE RS

- EFREEO. KRB R HBIHRIER XIFE R ER S TR - XFERARE

XEFAMERE FERER, 1BSEFRTE ZF BIEESHKRE 214 L/ e
e BUSURTEIRS R RERS.

SRS & ﬁﬁzg%mﬁ - TEHERERS
- B EAEAE

 ZfFitEIRE TR
© IS E R

@ 3.3.3.3 openEuler EFERIEE

openEuler &35BT3 5 + RIBE. BAKHFIZMEE, B8 CentOS, Fedora EFR4t[@ openEuler 1IF#
MFF&EE. OSV. I ERAFRE—ILESERGE. XHEE. TEH. FFREREEFERXEEIRS .

3-96 openEuler EF BRI EG

1]

Y,
7 B
@ ) ﬂ%iﬂﬁ openEuler ¥ R E,
© ST
) KU ER 5 BT FRRE A  RTf -
HERHIEHE I —— O, WEHTRER
i SRR,
FETS N FERESEEN—, e
& F openEuler, 3= s RS EE, B openEuler BB BH
BERRERSTIR R T T 2 54 openEuler F 1 BENFENE D
A ~IT B AR, o= o EEsk
MR R (2 2 opentuler BT R, B2 openEuler
) IS, & P ’ S RRNE+TE,
45 4 34 openEuler @ & openkuler
BRE. BNE
IhEeEIA

HEEFIDSTAE: RHRE
EEKBA: 12t opentuler ERENRMHBEIR, SIFREE. X, o EK.
mEEEWAR: =2 ﬁﬁﬂ#ﬂh—ﬁ‘téﬂ”m, FRRNAR A Eﬁir

HEEWAP: RBHIRRED &R

89 / SRR EF RIRARBEH

A RSINFE,

, IFEWIRHEIR

RS EiFIRE AL RPM &,

At WEES.




SRMSREFRITIEA

gL

N — ETRBFEEFRELHINIS RS, INES SRR

BERFRERESRMTI, BHTHIES. BR. 2. 8. R, RI1T. X5 AAESHEGRHERIT 7
RPDENRS, BEVEEE. ZKLWHESE, &L 16 FNIL FinTech100 2R ERIFHYERESR, 2023 FHEE
22 {57, {ZHIM EfsEIlSE—,

2 4111 UBFES

., BB T, IEBSRAPNEERRK, RZHELESEME. XZMIREERAEHDE, L—RK
FEMERS, SEL. ST R, XEHESELEHEFTK. B, IESEIBHBHRIESFLORZE S, LA
HIAAPRERE, e, [EERRZR,

@ 4.1.1.2 EMBREFR

FRIEBFasRL. MIE. KEF. S2eFMNE, RBRIFINHEEEMESTIISIESR, INE
RHTENREFATRBEESRERTTHAEDRISAITERS. Fik. MBELAMENMK, 2024 F3 B, BESE
BoIRpL 7 REFFREFIT, BHEEN—Rr R f8miNSRERYT, MERBREFARAIHMITL -
W - Wil - & - IBTREREML .

B ERNS DevKit IR AR B BRI R ETE . FHEERIITE, PR AV RS TEIBERTRKETFaH,
IEINAREZ LIRSS R FGRVERISEIRAE, BT RISIRSSRELAM opentuler IRERSE, ERTIHFEERT .

Hep, ERERETEZRN TR DevKit 235, FERMmiEss. RISNEIER. Mo IESEND, &)
ZREM R IUEZER DevKit 3B TRREIRTSARSNENREGE, BREOBESHFENENFE
RE, ERFOEMER, TRIDRES DK UAmEIERE, Batilnbe, @ DevKit I HATNESRAIR A
RESWAMENRERE, REEIMESIT IR, H—LRFRARIEERE.

91 / SRR EFRIRARBE S

SRS R TR T LSRG

 4.1.1.3 kSBNE

> BEBNE: TKEREERE, FEARITURFA (D, SRNESPRBEREEYESE, Xk
B AN R SR AR, FERDTFA LMREARNRA, SEES, EEETHSEOR
IKEEECIFINVS RS, BETTAEIET 30% LLE

> BERSMAL: ERENENE, FUKS TS ERAIS SRR RIS AR S DK, FRTER
HEER, DevKit $2HAY Java MEESTIE T S AL IR ESE T RS TREMAIT, BT DI EEALETASE
JVM P77 S ] GC EMCEHEARIAE, SAmBTa. SIRRItEItLEls, SO AEAET,
EehP RO TPS HAUSH 20%

4-1 AR TERERTLLE

C FREEED )
v
4135
3440
LA BiE

23 ER—FINMN, PIMRLEUSREFRITRESER. FRERK. FamBWEWSEONGEEREIE
ZIBARART, XLERRIERAIIL, BB ESIAVIRIES W SERATERK, NS RNEENMEREIIS,

SRISREFFARABR S / 92



SRMSREFRITIEA

i1 B
N — ETFRPBREFREHMEE, ILEmMESLIEESH

IRFEREARNERLE (B FERHR) EENZREHRAIELEL, P8 1000 REMIVIRMAERE
B, . BERSERN—AALESREHBRS R, EEREFRE. BEERNER. BEGN. WERTE
MO EBERMEITIE—,

2 4.1.2.1 IBES

BEE Al KR, 56 BIESH—REERANBHFBRMN CRAR, MERTIHFHERRRELTESHkY &
BRENTAGE. XBEE. RERTFHENERIFE, W2t RFREEERRS, RELLISE
BrESFRER, LEEDNUMREFIHAREER, IBSHERHE R SELERIERBFE—ERE.
teeyF. Y ENSR—nERIETFa.

@ 4.1.2.2 RIBREFE

AT NS EiRPksk, FERFUEEEFRIEEEEESRFXE XTI, 2024 F2 B, FERNEMRLIER
WREFRITL, 8 RO RPSETRIBREFA:

FERH% DevOps FRBIETIME ZIIMKLREEMLRNS DevKit, BIEEHBAM. FMHH. BF DK B
MITEMURTE, BERITSSERR AR, ERRKEMERENILRKE, W T —E2EAIRHRE,
BARABEERE. REMPEIEFRETD, BRAKELEAZREIESRCIBIRR, ERRKEUBERTRE
BHReEhEIIF, mitsElhlin/kENgeos & AT F R RERRIN,

El 4-2 UERERYRIKE

BEATE RGBS i 4 e onosicnse i mwion wiA: @i
) BIRE Code checkout o R Wik
© yusys_devops/demo < O iz ~ © s © DevkitHEIE
O iTHEE
© sonarf3i

© FFAHIE

93 / SRR EFRIXARBE B

SRS R TR T LSRG

BIPEERMS DevKit REFF R S5 EHERY DevOps SLEARE S, TMURS T HANER, MIBR T WHREF IS,
FERMS T & ERIN B AFIERIRY. T HAIRE, JARKRAIBIFFIIBIKEE 7 RSCAYE A,

BRI, Z—BEIREFE V5.0, 2HRBUMIERS V1.0, mEEERSFE V1.0 =S~ RETHEBREF A,
TR ity BE =TT .

4-3 SHEWMNIRERS & REERSFES RIREERGE

ERig PC Plulgins Fox4.0 Bl
2 FAIE
( B2H8 DevKit )
SLB Nginx HBRSS M
v R
N /\tt =
OCA BFRS FBARPIANERSS NHRSS FHSiRS N
WE RS
EER DK RiFE1T
ET= ks
¥

it & HiERE MySQL Redis RabbitMQ XXL-JOB
v

¥ 4.1.2.3 WHiNE

» BESWR BEZERKEERIEN T 30%; BRTETT AR ENBITIENS Devkit IDE EEhAMEFE A
FERE, EIEMRANSSHRA . RIMEINEAE, AAORE TR E SRS otiE: RN, S9N
DevKit 4RSI AT ISE A M IIRIELEAIAG, EERFILNER, 55, SUAH, SNERESN
FR& IR F T4 20%;

» EESMLS BT TRIEREES DK LARET Java AT T B ATAI L SEE A 45T JVM i
75 GC BRI, SIS ERIE AR T

» DT FIRNESRIBE RS DK [SRBREEIEETM 255 45555 20 ;

» TRASRETLHINARSE. JRTHEN. ASEE. MENEEE. SNNESESTE, HElER
EeS DK LUK Open)DK RaliiRSERFRENIE, HEMER, BoBHEanSmlSESRH 23%

SRISREF AR ABRES / 94



SRMSREFRITIEA

El 4-4 {HRERMSEER ) DK BIESmIERERIRFXILL

( *EBRUSIRENWL (0PS) )

7
open)DK [l EEH JDK 961
882 902
780 721
682
600
452
AFRExR HiEFHEA NEEEG eSS HREHIEEE
EREEESTA

»  F—IEIRETERIEIRRIRIER. IRSCEMMRE. RSt TPS 198 10~25% 1T, XEASIRAYRFLIRITHY
EREENS,

4-5 F—HERIXFEETERNS DevKit AUMMR

HIEZ RS LR ‘ BB TPS

(£33 ray (E3:dray e
10% 20% 25%

FRBIT Java HEESHT B E L FE )

| EsEENEN | | EERAME | SESWEGMS, | | ESEdlimueE
TS, FerErEIgEE, IO, e S =t )
FARER 20% 1 IRIFMIEE 33% 1 488 10%-25% 1 ZEEF 30% 1

B, FERRIDHELMNERFANELERS FEENEES MRITELE, BISIHEREEGH
S8, BERSTERWESMIEMISIEENER, ILRTEEESN, ARRSERE.

95 / SEISREF RIRARBE B

SRR AEFRITIEER

(s

4;21 ﬁ%iqgﬁgg
- — ERMS/EENRBE DPI REX S, MEHIETRAIEEINSR

EREBREEERARNDERAT (UTEMEHRE") RHEEERMNREMMIESRCNE, PzEBR
BT REREFEO TN BNEE —MUIRS, ENEMNEESEANTSERL., HSHtRE. SHE. SR
BIRRRIRTS ZE D BEAMITI SCI T R, RIRMUAL. BEEEE. TEHFREUERA, )T BN A
EE RSN,

B 4.2.1.1 52

AL, BEERNRESEIRS NI NTI AR OEN], SYEETRNRE. WREEZETE,
FAIhSEIEIERIE BRI, EMNHAIERMMEBREL RNERNIRB, /SHRERZ O~ mEEE— DPI
RERG, RBSHROMARE, BT RELURHTHERNT. WSRB. REMITESINGE, NYAETE
%Pk, SLIRENHIERIE LA,

BEEYVIEAR, BaIEEAM,. 5C FRARRIRERE, AR TRMEMEEEREAWSHIFARERE THIIFRK, &5
AEIEERTSR T ETHERNBHABK, SXMIBENERIRFIEN T,

4.2.1.2 SREBEEH R

ATH—THURG MR, BUEERRALARIG S TN BB NING, &R E S T aRs I R M S FNEE
Boaetb A S5 R ARVERISRE R EsEIR . ETERISTE(F. opentuler OS. 885 DevKit, &EHS BoostKit, LI 1
ERB +1 &RKE -> SFERE, FEEEAMEMANEISEBIRA, BaEEE— DPIRERS V3.7.0 iR
REZTERPSRE MM BUE,

SRISREFFARABRT / 96



SRS R FR TSR

R

4-6 jEEE— DPI RERFKLH

REEE RELFR RIRRRS
HEPe RESE FHREIE XDR FH4& =] TS
[E=p RIBFR TR
S i EREEHI
RS = o Gitatn ol EHEEM TR
HEHR o EITIRES IR
ZHESCAT R FHEE XDR HUEEH ZIINABIER
BIRREEHED & =</ HIRRERD DPI M $BiRBI5 [£8 TCHUEIRENS |2
M-S K Bx SRRSILADS | & ZIREIEICREm @
BAIRER G openEuler 20.03/22.03 BC-linux Euler
ERMEAN TR RS HitbhhI22s

mER B RS DevKit FUKERA BN B BRI mEEIE. FREMITE, K TERBRIBAEMNR
MBI, ESmERs. RISUIIIESR. HREnTiEt. IRANREREEES Devkit THEES, MMIEFMRA
RIMERE. MIXRIRE,; FETIRMRS BN opentuler IRER S, BETIFLEEMT S, WRISKIEN RS
WIHRRG S EREETT.

4-7 EERERIERRIRKEER

&EH boE
U uatg_pipeline = 05MEl @ 1657 488, THI 0&

X B
RokE EESCEE Rl S Wit C
s =m

B i porting affinity-analysis uil migrating-applications

< KB byte-alignment-check software-migration-assessmen

G

» AR EIERLERS DevKit IDE HEEHEMAIZE M SDK HRIETA N BRIFIEN. FAEREE, BaiiEn
AEERHS RIS MEREREL, MR TR AR,

»  [JEEBEME, SESABAERISFAMMEREMFMERTENRERRMA, BREESHIIRBER
RENIBE, IMRLIEEINRE;

»  IREEEMER, BIHR GCC i NEER S 14aEgmiEeE GCC for opentuler, LUREND AKIERAAEI, 4% PPS
M 218 FiFHEI 223 A

»  MKMER, fER/KEBEERRESUNEZE RN AG), RIRTTH MR SIHRBMERIME, MXBERIEF 10%;

» BMMER, DevKit #2AY4EENNIT T AR B THEE I TREFN DT, WiEFASRIUE T T DR FIMM;

97 | SRR EFRIXARBE B

SRS R TR T LSRG

v 4.2.1.3 WSBihE
> RERSRER: WA, BRBERESHIFLFIMIIMN 3 ABBEZE 2 AB, IR 30+%;

» RESMEE: WRERENEE, EHRAENEEE— DPI REXFEIS R, HRAEEE. XHLAR. =
BRGNS S ESCI T BERERERTT. B, BreREWSHNGEEIELIEERA 20%+, XL
MEREFEATRROMAL, TENEEHERI AR ENISUERE.

4-8 BREMREWSET DevKit (ILRTEIEREITLLE

BARLIBMEREMAL (Wpps)

s=5t 2729

20%+ ‘
2219

VBl BitE

HEl, ZBRALREC ZIRSTEER. RMABUFENSTL, FMUORHeXNEIESFEND, KEEER AR
AOREFTREZWHITIAN, RENBINERIRE, FESERANENE, IRITWEHFHIEE,
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N — ETRBEETRAZSRENTFE, RECUEERARSREET

BREH (IR) RERHNE (B E%EH) T TBENIERNEERENZEMIF, ATIAFRE =
M EE L RERRSE, BOTHNESHHHEEREEZENDERRSZIZEE.

B 4221 IEE=

L

BBV O mZ— R ERES M T OB LNBREERE. ETHITHF, WRHERKNFRHESE
T ENER, $ARRR, HHAS. LERFEGE, BARDZOMNE ESMERINESIEFEREON,
HIENEZ2RE, FRNEZEN,

BEELLARE" . "RiEE I ENF—REERAN T A BIIAMENAE, AR T REllFrREETES
AOFSK

» BEM: NANSHEUSENEEIRE, AT HERESIIRE. Eh. FiE oSSR, BUYFERE
BEHIEAELITENDITRIEE

» DR RRAUMEREZE TBPS, N TIRSMIRE, FAEZHADT 5000 5, FEEEMETEY 160 /5.

4.2.2.2 SRIEIFEERE

AT LY LRBR, BREMEFRETRISPIEEFEITEXEREDTTFa—BRL R, S5RIBRIARY
ZREHE. BREFNHH—LIBRIREHENT AL, B, BIESEREAEM DevKit, RAFRIE,
M RED TR E TSR,

4-9 EREHRERESTFELE

BEmTER
(EHEMBGER {5 REXER
HTTP 275D Rt N
(Gzip) (Hyperscan) (ESERBEBIER
ERM8 GCC for ERME SN
MIREEMS REE EHIEESR SRS openEuler DERERAGED,
Decode fi#R31&EHR
Wk BLIRENIELR

openEuler 22.03 LTS

BREASTEL

99 / SESREF RIRARBE B

SRS R TR T LSRG

ExEMEEBN Gitlab RKk&F 7o BNERRS DevKit T, Wi, B, MeEoEE, MWKESUER
piiE, FRARTURFEA—ENR, BREERNRIBERLZEN RS, BERREENENRIQEEBREE,
HEARTFE EEZEARRINREN, MEES.

EFFEIES, BT Linux frRSSae—RAREM GUI Rl, REWREFDALREETH<ST, IRE. NDihs. &8
B DevKit AJSEIAZEIZACADEI, — SRR EIRIZIRS RAUIBRIZ UM MIFOERITRE, FE TR
AREFIHE,

IR, FRAREERT RS DevKit AR FMRFEREL T LERT THEXBEMN. BIRAREES
ReEcE PCle FRFMNEITHRE, FEIRAARRBBEAIAIN. BIOS, RARAFHEERMIKRE. R, BILIE
STAERE DT PIRARARRENE EREFRNR, BRI,

¥ 4.2.2.3 WEINE
» BEBNER TUKEMES, FRAFENRIET 20%,
> EAETSIERL: TR DevKit BB S, ReREN T EANRARBINAEAMEHER T 39%

E 4-10 REEREERINEEE T RIS DevKit ILRIEXTILL

( BRHS TS SR )

v
167
123
93
67
35.6
25.7
#rESIE (J3 Cps) RERM (Gbps) EBIINFERELL
[EVaES BRISTS R

=8, BREHTERESTFa—RIBRSRE ZNBTRHNEEKM, HiEk, HiEHO. Zgtd. B
RRFEROMET
SHAMR FRMERENZ MmN, BXFRIEERAMNERE, MERLIHF I,
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B

B E R
— BEFRREEFLICRESRE, (LERERHEESY

ItRBERGRDEIRAE (U TERBEZRE") SEARRINMCAIBRS RN, REMEESNG

(Geographic Information Software, =X GIS) =[BRS (Geospatial Intelligence, Gl) {UGROEMRIGS
NFE, HEBEFHAR SuperMap BERINE—K, 2REZK GIS 4, 2HFHE. HFEH. BUHFH.
HFZE TTFH. SENMNEERANKE,

2 4.3.1.1 35S

EERERFMEARE. WRREL, GIS e REGIEMOITEETE. BIHEE. EXRENSHKEIRET,
EEHREDFTZEWIPEE. NIRR. REWHEE, NRERERRBE N, DHERHMZEEHRIER,
SuperMap GIS EEIZREIERE FREZNSEEYFRE, PWHRFRIISHNDIIE, EXNRITFESER
Bl RESFMREIMN, RFEZNYFRLLIFRIRER,

@ 4.3.1.2 ERIBREFZE

AT 2EEHIIBEEE WHFHRBEE0IFHE, TS, TRENRRL R, BERGEFERSE
SuperMap GIS RIIA RO M7 7 REF R BSOS :

» FBEIIRSSEE GIS B4 & SuperMap iServer;

» FBE GIS PR EF & SuperMap iPortal;

»  HBE GIS IPEHHFE SuperMap iEdge;

» BEAAHIBESFATFE (Spark k) SuperMap iObjects for Spark;

» BRTDEIEESIEZRS SuperMap YukonDB,

BEZEEES Cl/CD k&P EN T RIS DevKit ABsRESMIQE IS, RiXsSM openlDK EihEeR JDK,
LEIMEENERMEERE D I IE. SRIBINIESRS, MUSRAYAKER LUFERMERISRA, TFHEFWIE, 7
LTE Cl EEshziThE. KhEFLEE, & SuperMap GIS e, RAUZESEEAZ THNSE, BT
EBEEMNERERINI N FRE P T REML ML, B ERFEERDH S THINAEK.

101 / SRESIREFRRARB KRB

SRS R TR T LSRG

E 4-11 ERAMNERERS

0 addr-align_20240726074812_1336
Byt

te Alignment Check

Byte Alignment Check Report  Task Information

© Byte alignment check succeeded.

5 source File Statistics

5 8 8
Source Code Files to Be Modification

No File Name Path Number of Suggestions

1 safileio.c /home/hn/yukondgaussdb/loader/safileio.c 1

2 shapefiLh /home/hn/yukondgaussdb/loader/shapefilh 3

3 shpcommon.c < 2

4 shpcommon h

5 shpopen.c /home/hn/yukondgaussdbyloader/shpopen.c 1

IEESh, FERIRE P A ARIEFEDIEA T 82H5 DevKit tEREn i TEXRRERE A ECES S HITOIINMN,

1z BoostKit IMEE XL, B3 KAE IIE. NUMA BEMMA. INRBSHA SR EHTAM.

¥ 4.3.1.3 WEinE

» BESME: ETREREEFASERN 4-12 YukonDB #F TOP3 GIS 85 IhBEHEREML LRI L
TIKERHT SuperMap GIS FriRASE, C
BT RBEIR T 25%.

» BESMHEE: UBRTEHIEESERS 18080.81
YukonDB A1, £33 GCC for opentuler 1477762 15451.08 13602.54
EIFMNA, BRMERERT 30%+; HAp, 126948
#1d DevKit X @4 ZERY BIOS R &1L
&, £ OLAP 155 32 &i2FH AT, EF
TOP3 GIS =@ #r I8 (& FF union,
%2 £E intersection. Z £ different) TPS
’|$§Ei’/]ﬁ 20% L\)\J:E"]ﬁ'zﬂ'o union intersection different

yRte=n] B s

=HSENREEILEIL (TPS) )

v

16536.96

EFEMERAETT A0 SuperMap GIS BE5 EIFHIRIN B B AT I SRS ESURMIBIA AL, AERIEER
AREE, WRBL, MUSHARET, APTUSRIETHRLE, SRS, EEEARE, LA
WERHTIFR L, WEREORATSRAP RAHER, APGREE,

HED SuperMap GIS V1T (8BIS/REMRA) BEAKAITW AR, SLIKF=ESHIEEE. KA—KER
RSMERE. REIR(T, BRTEHERE (BRERERE) BEEEBARRTIUEAEL, SMCRBEDRIOR
MHZ R EBERISERT GE T DT
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iR IBA K IRk R AR 53 B
— SRS IR SRR AL IS

WERENMEFWSERZEFAE. teRENERNEGMF22RREX, BEEREENEERRSMETRR
BERMBFRELSKE, EER—FAFSMERNGY, FJEER S-10 Wr-HiEMmEES, MmErhCEERN
FiEEEXE I XIE HAYEE mNEIEMR NI ES WA —IREZT(F,

B 4321 IBE5=S

RYIFT IR AT R ETRE TIZE R A, BN TIARISCRIEHEICE. FEMIEIAME MR EIERY
BELNHE, URERR/MANEESHF DTSR MIEEMEESER.

@ 4.3.2.2 SRMSRESE

AT EIFRS R R E R IRS IR AUEEIEWS, RYIBRERIA ARG EF RS REF R ELE
ERIRARSSE M SeisWave-SSS FIM IR AR IS IR SeisWave-AWS: EIIA CICD imigIRNIZR
R SIRERISRISEEIRE, TR - 1982 - Wi - &% - BITHIZRIZ I,

[E] 4-13 SeisWave-SSS 1 SeisWave-AWS BEHEE 42249 [E]

= P K= Funi TEIE EE HERS
DevKit
RS HEHIEERIRIRS WEEREIREE ISR 55 IDK

B RS . .
[ Y T

103 / SRSREFRRARAR S

SRR AEFRITIEER

FEANRETRIBRS BURBBIZIERS (opentuler R) |, BETHEEMNT R, THERRZFIN TR
DevKit kSt ARtk BiEmKE 2L, R miEas. WISUIIIELR. MREn Tt IRANREAEEEEFES,
WREEFY SRS, SENAERIBIN LAFARIEITHER, Eed—FRITRARIERE.
IERMRE.

4-14 MUSRRYARKE:

MEinE

software- Java
maven_package migration- deploy lkp_test Performance
assessment Analysis
Average stage times: 8min 65 2min 1s Tmin 51s 2min 14s 255
(Average full run time: ~38min === g it -
52s)
"’5;5 Pk ®© 12min 14s 6min 43s 6min 2s 13min 29s 2min 10s
Changes S ———
bz Success

MKEMHEER, FAARRFJAA—ENR, BEVNERNABSERRZRETENRE, EIEMRARE
WERBRIRSENFENE, ARETRTFaRA, BAFAKRENEIRILERE,

¥ 4.3.2.3 WEinE

» RESMER: ETUERERY Jenkins ks, FRARRBRIFFRGFHINE, MKE=EBNHTIERE.
RiFOE., BEURSITIE, TFBALTFM, KKBETADMAR, ST, FRIERA T 50% LAL,

» RESMEE ERFEENR, RKETSTLRIDRINESR DK, ZmIERFRIRISRAHT T SHEMMN
1=F, BT AppCDS 51, REFIIL. NUMA-Aware $54EE4SE, BH—SIRAMBNE TR, £,
LMEBERF AR, ERISARSS 3 eI CPU RIRE D, IIC EREEIRT 10% &M,

Bal, SeisWave-SSS #1 SeisWave-AWS LK EMEMESM ZMNAE, ZEKREMETNE MW G E LAV
HIRRCEEMFEEIE, ST TETFEM ropenEuler RIBERAN B T OIFFXOSTIKIFRTET, RET
BEMENNEIRENZ S, bR 7 MATFHEME RN I, AT AR FRENEERZNNN, KERERE N,
RN SN, AREIRIERYIZEN . BRRNEN, SREEIRIEN . FRIRAIEN. IR R IR SN S,
BEZHE L NBNE.
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SRMSREFRITIEA SRR AEFRITIEER

FREFRIES, BEEBESE Jenkins FFRMKELTRINENS DevKit SR, BIERIGEMIIE. 55 DK
Java tEREDHT. RAIMENINFARES], WIREF Y SIRISSMRIFREIEE, IBITMRARIIERE. MIHEMRE.
R, ETERISIEMALIN opentuler BERSE, BETIHFEERTR, SEMATHEERISEE LANSTIE,

a7

4-15 LSRRI MIiBEFF ARKE

4 4 1 r‘- IJ‘I‘l :EE* B == (©) znsb-bhcp-kunpeng
— BTEREEFASILS. SUSEARKRG, MEEMEEE =

© ==
W =04 Pipeline mm

r"|‘|5[@x§ﬂ¢ﬁﬁ§/ \g_] (rEl *" }_\_J”/‘![@J\ ) %@Iﬁi.i—dﬁ J.L&IEI}T_{D 'f’tﬁgy%fj_’_\_‘ SHEQEU/\_ Lﬁ}j Q zmneum znsb-yth- java- compatibility nsb-yth-

2znsb-yth-git i performance- pusiien i

ESUREEESTRRSR, BETUSINSRIRL. SEESK. TETIN, BHEREERLS — ==

W%—IU ) EE e y gsyage@e’r::en:zqi:%:’i ms . s _ min 10s min 365 s
@ mramz Ss o T 9min 13s

2 44110 ISEFES

y i y e 5 4.4.1.3 WSiNE
5G. AR, T EBENSHASEEAFIMERS, FETABKESE, MR BEXLLEIE A
T, BoEAR. . BRSITEEEER. MEXSNTALR, FHBTHH AN ERFEFHEENE. MR ET RS EHIFUKEERTIRER, M. 1o, FARREMEI s

WERBEREES. RARRE, SNSSEUTHIHARE, AIMRENRLHN TSR aIER, ) BN FRRKEHSRETRNM, T—ERBETAFERETN, FRBREE 25% L

HOIRF
N > [EEESIEAS @IS DevKit Java MRS IR RIS T AL TREFINN, LURIBIERASEAREER,
4.4.1.2 SEBEEFE MEAEENRET, WHNENSENNTENESSEr, HrhEORTETsEE 40.2%;
RTIESIEL. SREBNRSERM, NIEBMEWEER, NSRS 5 RO REFRREEFE [ 4-16 5 SRR T R BOE BRI LL

TPEE e fEms s V1.0.2, FEAENAE V1.0.1, HEBIRSHTX V121 Z%ﬁﬁﬁ%ﬂﬁiﬁ%ﬁ V1.2.2,

(ﬁﬁwgnawaé(’rD ( HTTP iSSREHEE (ms) ) ( HTTP {REHEE (ms) ) ( HTTP {REJEE (ms) ) ( HZESE (ms) )

XEMERETE, BE. SEHEN. RUAMHKEERNNEERBHHE, EISE TRITHEEFEX, 8 v v v v v
DRSS, STIFREERTNG. BRELREGH. BERSHAZEN, METLA 32250 I I wiser
E?ixnj IE”J HEE , 1438 *129.79 27395 - 248.08 B 846 4545 56.5%
2BH 947% 4552 85.5% -
- 368
3081 122.45
Bt TR HEBIRSHITX TFE S HERR ST B TIRS—& B FARER
BABERS
= 9 /] X86 BRHS
Py ) : /7 IXUHEIRAOIRF, LT EERACEE N K RO B D E RIS, I — R D RERL S, 12T IR IR R,

ERBILEE. BAEWTEEEENERSE, ILhIRSHERTE, EREBRSERS.
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14> IO
e — ETRBEEFAFERTEFS, NERDRFRUSUENTE

EREEERARNDBIRAT (UTEMR' EREER") A THERLEReEen@iriy, WEBEHERLT
REERZ. BESRREARRNDERAIRR. HeERTETFaFAEREEN& O m, FABXIEFEERISR
RS, AAEFESRRERANRERFRMIUETE, LUFERAE WA F I EAIER TR,

B 4.4.2.1 IEE5=E

MEERRTILEEEN. ®iRUAR, ErrlEl. RARARRREITUARNENESKERAEZE, IIREES
ERIR. ZE2RE. s HEDE. RIEEETEELIFAMMEE N RSN AR TIWEENHESZZ R
EWEEN. 56 B(E. ALERSHFRANAMENAINERT, FeRIHItEFaEEIREZEMNkL:

» EEHIELE AALIENHIEESNHESEN. S, RIS, HETFaRREIELERE
BEEZMRFHISEFEMWSIFTHE,

» SEEMITE: MBoMEERLSHRT, EREETEESIONTERRIZMNE, XIEENTTLURTIR
AL i AN S REER N =TRE R KRR

» REET FEERAEEEREML. TREMSFER, HBELSEEBEZHE, SENRFNLEREETH

@ 4.4.2.2 ERIBREFTE

AN EiRPkbk, FTIEREBMAIERTELSZ O m, EfEEEEFRETEHERITEFarREF AL
L. WEBMKEHT T MHSE: BFA - 192 - il - &% - BITHEREPENERN DevKit ik
NERLZ, RFRFEER. RPN, WERFTEFEN, BIHMUBREMARNE, FLURIEIRSS RIAR
opentuler BIERGHEN, B T IFEEMNING, WRIEGSIEREZTT,

4-17 #FeeRIH EFaETRISAIREF RIESR

e

BE HitSE sErEE BEEE REEE pUESY=§L RS
& Bikae ESUIIERE XRE ) .
SCfS . BE RS
2|& SCRY R SEEIRE e, P —— HiERE KABHUERE B2H8 DevKit
ﬁ%ﬂf GEMSARSS 22 openEuler 22.03 LTS GCC for openEuler/ EeH 4Ri%Es
=)
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SRS R TR T LSRG

ETRERERIRKE, FRARXMSFHRERITEFE V2.0 HITHRAER:
» CRBFFARER, ERIERMS DevKit IDE FEAHEMAYASRM SOK BH T RIZRBEML. BREHWKT, BETHA

ey

» [JEREME, MKEPRIEEN DevKit EKBRAXFEABHTELEAN, HERERESEHTIEX
M, BRERMESNRBEREZENRS, MUBRTHEARNIERIE, MIitRBEINNE, RTE
s,

»  RIEMNER, BIEREFAFEETIENTFR GCC BT mFRMNTETR, X C++ REHTmZFNIL,;

» ERER, DevKit IRRIRGMERED T TEXN RIS TIHREHITREN DT, BEHEREDTT, AREEDHT,
WEDHT, 10 ot WESFHN, AFZSHSMAIR, TR

¥ 4.4.2.3 WL BihE

» RESHER FEERITEFEEIRA V2.0 ARSI EFE SRR T 10% LI L,

» RESMRE: USXUtESIZR0): ERRRAHTERSERITE(ESE, T35 8.9006ms, XA
ETRPREFRFEHRKEERESRIFRERINRE, PTHERESRIFIYFENN 6.3521ms, FIIFERT
#ar2ilr 30%.

4-18 BRITHES I ZSHRIHTEES TN

( suEtuEsTosy )

M
8.9006ms
6.3521ms
SRy
29%
FEFERE ERISIFEAE T &

Bel, #egRITEFEMmA V2.0 ERBIRISEEFLINE, HES M HeRXISERIE MRS ZHi e
REREFHER, NEFRETYE. RERFFREBEDE,

EREERRNIIN ERBERAE SO NERERA B EEHINSE, REESESTHEMAX T RERREFT
AFa DTN SNA, BERIBTFarMBLEE BRI SEENESHNNARRT, SEEEFER
IHEFanEEeFER.
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Eir

BTrizE
— BETEBREFEH—REFEBRS WINEX, ILEFIRSSER

PrRERNERRDERLT (B ETREE) SETETREREMEENUINBEREFURRSEZSRS,
WEBSIRKZST . EREE. BRRIRS. EFMP. QD4 BERNETS, RERACHNETZEEEMW
tlrz—,

B 4511 IS5

ETREEAHRSWINERTI, XFETRE, BEETREGEBRHINRERRE, EREE. EFRS.
2T AR SIREREERZIZE, MRIMEEET. EFEELXEEZRATEE.

@ 4.5.1.2 (RMBREFE

Pr2REF Rt EiEHET 2 ON BB EEFERER, BisEHT—r m WINEXhEMETZORS
EheAlSEE, [NZ2ES. EhkEEu. PEITFW. EhemhEERYE, ETRISRENBFAH TRAKE,

ERTREBE DevOps &9, BIIFXETONBIERSEEZRIE, ETRIRSS ]I openEuler ##(F
R, BRETIFEEMT S, EREREPENGE Devkit FukE 12, Bz 2R TR BFEAMEEEIARA
iR, WEREWESFYSIEIENERME, SEMAERISS ERFAREITHER.

r"', = “/\"‘/ 2 »
Y af
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& 4-19 WINEX ET 4808 [E 4 1 R & 1ESR

HEEEFiL &£ plugin W& £EHE RAIESR Chrome PI#%

. VUE-html . VUE-html
Al Nginx RS B Nginx T

\ _ o 620

MBS [ N2EE, {FhREEL fEfeiPtuh (B EprilSSETE DevKit
KB IRFE(TTEER IDK
chia){E R openGauss BEEHIRE S fRSSIAIRAH HERTY FEREE
B RS EMSRE openEuler 2023 LTS

RIFRFFARMER, EFERMS DevKit IDE RHAVZSM SOK FIEATRIZ, IBF TR AREDRW. FRREES
HRETTHAFTRAEESD, EERFEENEN, BB ESEERRERSSET R, ERES IDKRHITEFGE;
fRixschk/a, JERERNS DevKit RUKEIZEEEE M, HIT\RISFMERESTT, BN, SatRIBFREULTE,
WRERBMHTRENL. 220l FRERENE, BERTEEISIMNSHIRE A,

% 4.5.1.3 WSINE

» REBRR: EWoth, ETUERNKEGEMBRESHITAFIIRNMN 3 ABERE 2 AH, FFXiE
FH£9 30%.

» RESMRE ERIFWEIPE Open) DK TRE R IMEREEMAIESR DK, IENEERE. [1i2ES. 12U,
g, BH, 1. REFERAUNAEESHS, HINMARREESTRENONLDL, BRNER, oS
=R SEILERF 33%,

4-20 EEREAREZRAEDNEIIEE

1000
900
800
700
600
500
400
300
200

BEENY iligES W E SR BERER EESE
OpenJDK( 52pL%1 ) BiSheng)DK( 52hk%1 )

PrREERBFERMETZOVSERIBREN BT R, BERYERE. BEXefNETERRARVREEM, #
NETERESRRER, NMREELMERZOW SRR, ILERMYER", BE" A"
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El 4-21 FREREETERISREN AT RER

TRAERAE

— MEERFEREETEEEERS, LERE(FEEGRF e T ES EsnE
SkyWalking Gateway Gateway Gateway Nacos
HEERIBER BRSS A
S kS = —y N NVE N " A i )”! Y
TRECRIERIAAT) (BFR: FREEEHE) (ENEREEFRARGER, LURHSITR R, S4BNMT e, sy P I — Jacos
CEFHRATBUETRIERS (CMOS) SERGAUSIRFRS (HOS) , AARBEFRH5EAIR. N o TR _
£ AL TIRG S B RS 2, RS Ly
Prometheus SRS i Ribbon
WinTRE XHERS EFIRS  BIRS  RSIRS BUEERS . miZs|¥  HERS AERS ANEIE RIS2E . A
2 4.5.2.1 IES5=2 WiETE
openGauss EFIRSS HEIRSS XEE
EEEREE. MERISHRRERSTE, IES5EEEXFESHEE, SEERGNERR. BYWEKEE,
. e g et e b D Py S 1o bt e /i . o AR
LARIRR S EmEANERER K, FRET T XA mUERREMEANEXEE A0, BIRERA: e
HEETE(E openEuler K&

B FAEIK. EAEMRER, FAEPRATS. DENREE, FARENE. £3TF=E. 22K
6 T S e,

¥ 4.5.2.3 WWHiNE

» BEESNER: KEEHIRUKEEERNTS . MR HEF 25%
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