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MERH. Ll AWS Aurora Afl, BEHEMRE AZ %, HEEERS, AEDE
S Kiitidb. net.

o FEITE NS REZoREMIBEEXRBITR SFEMHAFREMN, 10§12 Amazon Aurora,
XA LURS T REEHIFHESZEME, eV BEAFIAZEtidb.net,

o BEPFENARYEEITER: EIPrBEITEE, WABRBANERA, WERETE M RN
AxgzEtidb.net,

ZREHIEENAHNAREELQAE R BN~ milfHtIA8HFER. #i0 Amazon Aurora
(X&RE, %3 MySQL/PostgreSQL, Em=fiit4ie). Google Cloud Spanner (£
kO Hi8—2 NewSQL). Microsoft Azure Cosmos DB (Z1&%! NoSQL fRS),
EREME LR PolarDB. BEWlm TDSQL %, UKz LE£KH Snowflake #iECERS
Ftidb.net, XERARBME: ENEHRESLIE OLTP, RS S OLAP, {EHi®
RERAEEENTENE. cREHIEENHINITERT THIBEEFERER —FAEE S
BzEEERHEE &, BT FTHIRMNAZE, MYTFEIMmES, cREBIEERET )
SRR NFIEIF A, 1IRETSIEABENIRARIEESN, BaWS “REV B, #UsE W
IT 5%, tidb.net

ZEEHNE, sRENEEHAZSHIUEERICHNTY), MEES THI/IRAER (KA.
NoSQL. NewSQL) B9R, HESFREFRMUIHESizE, H1%0, Spanner v LI
NewSQL == LRSI, M Snowflake MEW THIECEUZ DA B =EZHEATEDBELR
e B2, cRENRIBIBEERATETH, FRMEBIEE KR, BE. X4, BF)
ZaERX (B, 2. Serverless &) MEa%E, UWHEFARERTIRMNBIZEN
Zktidb.net, BERFK, HIEETTEHEMAER. FRRLLIETA. FERS Al EHEE
#, BRAERESKARESEHIEME. e 4T84 Atidb.net,

FRISEBIEFE R AR ELE
TENREFEETXRE, NoSQL. NewSQL M=RAESIEERISEMNBI7S
IEIEEY SR
]| KRR L IATER =) e HEIWRIHS
XARBEIRRE 1970s &5, BTk B—HM4: 5 FRULSESA
(RDBMS) 1980s-2000s  Schema 9%  REEHIEASE; (3B17. ERP).
E i AR, ZF EE: SQL FEEZREIFM

SQL #if#0 BREZXE;, FEHHR
ACID £55; 2 mBARE: £5
NEFAENE, ZEIAFE

DERTEREF
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https://tidb.net/blog/01f8c3ee#:~:text=%E5%A4%A7%E6%95%B0%E6%8D%AE%E6%97%B6%E4%BB%A3%EF%BC%8C%E6%95%B0%E6%8D%AE%E9%87%8F%E4%B8%8D%E6%96%AD%E7%88%86%E7%82%B8%E5%BC%8F%E5%A2%9E%E9%95%BF%EF%BC%8C%E6%95%B0%E6%8D%AE%E5%AD%98%E5%82%A8%E7%BB%93%E6%9E%84%E4%B9%9F%E8%B6%8A%E6%9D%A5%E8%B6%8A%E7%81%B5%E6%B4%BB%E5%A4%9A%E6%A0%B7%EF%BC%8C%E6%97%A5%E7%9B%8A%E5%8F%98%E9%9D%A9%E7%9A%84%E6%96%B0%E5%85%B4%E4%B8%9A%E5%8A%A1%E9%9C%80%E6%B1%82%E5%82%AC%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%E5%8F%8A%E5%BA%94%E7%94%A8%E7%B3%BB%E7%BB%9F%E7%9A%84%E5%AD%98%E5%9C%A8%E5%BD%A2%E5%BC%8F%E6%84%88%E5%8F%91%E4%B8%B0%E5%AF%8C%EF%BC%8C%E8%BF%99%E4%BA%9B%E5%8F%98%E5%8C%96%E5%9D%87%E5%AF%B9%E6%95%B0%E6%8D%AE%E5%BA%93%20%E7%9A%84%E5%90%84%E7%B1%BB%E8%83%BD%E5%8A%9B%E4%B8%8D%E6%96%AD%E6%8F%90%E5%87%BA%E6%8C%91%E6%88%98%EF%BC%8C%E6%8E%A8%E5%8A%A8%E6%95%B0%E6%8D%AE%E5%BA%93%E7%9A%84%E4%B8%8D%E6%96%AD%E6%BC%94%E8%BF%9B%E3%80%82%E6%80%BB%E7%9A%84%E6%9D%A5%E8%AF%B4%E5%8F%AF%E8%83%BD%E4%BC%9A%E6%9C%89%E5%9B%9B%E4%B8%AA%E6%96%B9%E5%90%91%EF%BC%8C%E7%AC%AC%E4%B8%80%E4%B8%AA%E6%96%B9%E5%90%91%E6%98%AF%E5%9E%82%E7%9B%B4%E9%A2%86%E5%9F%9F%E7%9A%84%E6%95%B0%E6%8D%AE%E5%BA%93%EF%BC%8C%E4%BE%8B%E5%A6%82%E5%B7%A5%E4%B8%9A%E6%95%B0%E6%8D%AE%E5%BA%93%E3%80%81%E8%B4%A2%E7%BB%8F%E6%95%B0%E6%8D%AE%E5%BA%93%E7%AD%89%E3%80%82%E6%88%AA%E6%AD%A2%E7%9B%AE%E5%89%8D%E4%B8%BA%E6%AD%A2%EF%BC%8C%E6%95%B0%E6%8D%AE%E5%BA%93%E9%83%BD%E6%98%AF%E2%80%9C%E9%80%9A%20%E6%89%8D%E2%80%9C%EF%BC%8C%E4%BC%81%E5%9B%BE%E5%9B%8A%E6%8B%AC%E6%89%80%E6%9C%89%E9%A2%86%E5%9F%9F%EF%BC%8C%E8%80%8C%E5%B9%B6%E9%9D%9E%E6%B7%B1%E8%80%95%E6%9F%90%E4%B8%80%E5%9E%82%E7%9B%B4%E9%A2%86%E5%9F%9F%E3%80%82%E7%AC%AC%E4%BA%8C%E4%B8%AA%E6%96%B9%E5%90%91%E6%98%AF%E5%88%86%E5%B8%83%E5%BC%8F%E6%95%B0%E6%8D%AE%E5%BA%93%EF%BC%8C%E9%80%9A%E8%BF%87%E2%80%9C%E5%88%86%E5%B8%83%E5%BC%8F%E2%80%9D%E8%A7%A3%E5%86%B3%E6%B0%B4%E5%B9%B3%E6%89%A9%E5%B1%95%E6%80%A7%E4%B8%8E%E5%AE%B9%E7%81%BE%E9%AB%98%E5%8F%AF%E7%94%A8%E4%B8%A4%E4%B8%AA%E9%97%AE%E9%A2%98%EF%BC%8C%E5%B9%B6%E4%B8%94%E6%9C%89%E8%9E%8D%E5%90%88OLAP%E7%9A%84%E6%BD%9C%E5%8A%9B%E3%80%82%E7%AC%AC%E4%B8%89%E4%B8%AA%E6%96%B9%E5%90%91%20%E6%98%AF%E4%BA%91%E5%8E%9F%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%EF%BC%8C%E4%BA%91%E5%8E%9F%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%E8%83%BD%E5%A4%9F%E9%9A%8F%E6%97%B6%E9%9A%8F%E5%9C%B0%E4%BB%8E%E5%A4%9A%E5%89%8D%E7%AB%AF%E8%AE%BF%E9%97%AE%EF%BC%8C%E6%8F%90%E4%BE%9B%E4%BA%91%E6%9C%8D%E5%8A%A1%E7%9A%84%E8%AE%A1%E7%AE%97%E8%8A%82%E7%82%B9%EF%BC%8C%E5%B9%B6%E4%B8%94%E8%83%BD%E5%A4%9F%E7%81%B5%E6%B4%BB%E5%8F%8A%E6%97%B6%E8%B0%83%E5%8A%A8%E8%B5%84%E6%BA%90%E8%BF%9B%E8%A1%8C%E6%89%A9%E7%BC%A9%E5%AE%B9%EF%BC%8C%E5%8A%A9%E5%8A%9B%E4%BC%81%E4%B8%9A%E9%99%8D%E6%9C%AC%E5%A2%9E%E6%95%88%E3%80%82%E4%BB%A5%E4%BA%9A%E9%A9%AC%E9%80%8AAWS%E3%80%81%E9%98%BF%E9%87%8C%E4%BA%91%E3%80%81Sno%20wflake%E7%AD%89%E4%B8%BA%E4%BB%A3%E8%A1%A8%E7%9A%84%E4%BC%81%E4%B8%9A%EF%BC%8C%E5%BC%80%E5%88%9B%E4%BA%86%E4%BA%91%E5%8E%9F%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%E6%97%B6%E4%BB%A3%E3%80%82%E7%AC%AC%E5%9B%9B%E4%B8%AA%E6%96%B9%E5%90%91%E6%98%AF%E6%95%B0%E6%8D%AE%E5%AE%89%E5%85%A8%E9%A2%86%E5%9F%9F%EF%BC%8C%E5%9C%A8%E5%A6%82%E4%BB%8A%E8%BF%99%E6%A0%B7%E4%B8%80%E4%B8%AA%E4%BB%80%E4%B9%88%E9%83%BD%E5%8F%AF%E4%BB%A5%E9%87%8F%E5%8C%96%E7%9A%84%E5%B9%B4%E4%BB%A3%EF%BC%8C%E6%95%B0%E6%8D%AE%E6%98%AF%E5%BE%88%E5%A4%9A%E4%BC%81%E4%B8%9A%E7%9A%84%E7%94%9F%E5%91%BD%E7%BA%BF%EF%BC%8C%E8%80%8C%E7%AC%AC%E4%B8%89%E6%96%B9%E6%9C%8D%E5%8A%A1%E5%95%86%E5%B9%B6%E9%9D%9E%E7%9C%9F%E6%AD%A3,%E4%B8%AD%E7%AB%8B%EF%BC%8C%E8%B0%81%E6%84%BF%E6%84%8F%E8%87%AA%E5%B7%B1%E7%9A%84%E5%91%BD%E6%A0%B9%E8%A2%AB%E6%8E%8C%E6%8F%A1%E5%9C%A8%E5%88%AB%E4%BA%BA%E6%89%8B%E9%87%8C%E5%91%A2%EF%BC%9F%E5%9C%A8%E6%9C%AA%E6%9D%A5%EF%BC%8C%E9%9A%90%E7%A7%81%E8%AE%A1%E7%AE%97%E5%92%8C%E5%8C%BA%E5%9D%97%E9%93%BE%E6%8A%80%E6%9C%AF%E5%8F%AF%E8%83%BD%E4%BC%9A%E5%B8%AE%E5%8A%A9%E6%95%B0%E6%8D%AE%E5%BA%93%E5%8F%91%E5%B1%95%E7%9A%84%E6%9B%B4%E5%A5%BD%EF%BC%8C%E5%85%B1%E5%90%8C%E8%A7%A3%E5%86%B3%E6%95%B0%E6%8D%AE%E5%AE%89%E5%85%A8%E7%9A%84%E9%97%AE%E9%A2%98%E3%80%82
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51 KERBIETEA me BRI 175
NoSQL #iEE 2000s 5 EXRIFR: 8 SV EMY: ZK KHEEEMRN
(Web K##ERY {E. X, 5ik. FiRrD, XEE A (xR, IoT);
) BEZMER,;, E3E =HA
551k Schema, tidb.net; & (write-heavy)
BEL ACID, 1&RE: FLEM/EE 75, HUERE
EBXROHRYT B SWEEFEHER ZSHEHIMETK
&y =EeE: 't BINA
ISHFEET ML
*E
NewSQL ##g 2010s #rE¢  2HERME + RM—E5YE: <. BERHEER
[ i XREERERES; EoHANRER FESHFEUXE
X#F SQL 58 IEfEbAxA& Keg—H gk
—HHHNES DB HWER; 5, EBHEEE.
tidb.net; XA &FE SQL: Tt =HREBMIZOE
ok + ®#Rth  FEBENAEE  EE
WELIMT BS B4, %4
— HxtE4 RDB
VEERS
CIRETERE 2010s FEEE @EME=E&IT. RSN Bl = EEENFN
% () EFEITESE.  FABEA, ®FY B (SaaS RS

ZHEF. BIRS
fet; SEBE
feinds; KEA
RERAXR

NoSQL #AKFt

=

=

BEBE
tidb.net; &7
B: ZalxiE
AZ BR; BEE
BN RE
BAHE, 5i—ia
rEe

Ra%); &4
5 Sl pNa 2
5; FEREX
A ZRTRAY
BlFTLSS

¥oE K ERDEAFENER, MIFSEBEERIFXRARENEAS NoSQL #0, =
NewSQL RGBIniRSIR M. DEETRBRAEHTS RRKHEEFHIE,

RiElF R RS EiH

fEFEiEt: ZEFBARAENER

“HRiEf” ZIEMUTNAMBRERFZE. RIEEARSHNGEANG. FHHDHARRER
THBAREZERIIRER, BRUL—HXBOERDEN, SEHBII. EF. HEHY
#aRS. CRENREREENTHRAESHINSHARGHHHMENR, IESRESH
fEsatE. tEEEFRIAME,



JHEPTI (Message Queue)

HENY@—FHEE N FREHAY, BFESIFRAFAPEZENEHES. HHIEREE
RRRRIEFIIEWAS. HIBEA UKREE RIEEF S cnblogs.com, HERFES—/ A5
FUHBEREE, LR XEFEHERNNY. HZREHRERE, KITHE/RSZENE
#i@{Scnblogs.com. FWEMA RabbitMQ. IBM MQ. ActiveMQ. Apache Kafka
%, Hrib RabbitMQ FETF AMQP thi¥, REATEKEMBFIANIG]; Kafka NEEAEK
BEAE, BRESEENFALK. FREENMTHERZEFL: cnblogs.com

o *F NAEMERR Y RIEHAFNERKS EEAIERT, RFLEHSET, EWGEIEIHR

i E#cnblogs.com,

o ¥ RHAIR: W RBIFENTIE (WIABH. £ARE) BF MQ FFHIT, X
BRI AT, IEEARREL,

o FxIREH|IE: * HREMEB/AN, TRIEREBLAEEHNLGIE, B GinERE
%, MMm¥EAEAF Ccnblogs.com, HERFEFRAL, ITRIFKRILEENEENT, &
BI%EE/EE, BUREIEES.

BN, —MTRRATRE, FEERAREERFANBEE, MELE—% TRETER” HE
ZIBASN, ZEMREIRAF TEMY. EFRSESEEZEHRTEMITN. XEFEEFRSEE
RElA, ITERELAZEN, LT RS HEBNRE—H1Ecnblogs.comcnblogs.com,
Z94, 5IN MQ thEHE, NEMIBEEERR. EEHE. IFRIEFNR, UKk MQ BS
e ARE, BEAME, HEMIERNIMKSHBREM R XA, ERTRIRS.
EHREIREPINEXERE,

7% (Cache)

ZFHE G EERTRIBEEFEMMEGRInfoq.cn. TEHKXRERSH, I T EBREEEE.
PRARMMRER, BESENANBIEEZEIENEER. FEREFEELEIHNFITERNEN
WIRER, ERIHATEENEFSRE, MAKERESEBEIRIIEE. blog.csdn.net®EHEH
Z1FHiEIHFE Memcached (DHNAEEEFIRSS) M Redis (REFEHIBLEAENME) . E1]
BETLEERER, RERSNIEE%E. EENHEGHEZSEE. HEETHERER.
RAHMTIEEE. SIENIEEES. fii0, tXMERIIMFHRNAEERE Redis &, B
FinnNEZROIEELER, KEREE. BIIARBHEXEN, FEAREFE. NMEEER
BEERE, BRMEIRRHEE, EEFRNFLRHAEN:

o ¥ RRLER, REEL: »* AFHREEZS THENKEEFEN, LENFRZED
HYERHE, EfFanREaR IR AT MERREFREIHI R,

o BORERERHE ¥ BEHPREN, KD RBREFTMEIIEE, NTRIPEIERE
RTIH, REBERFREM.

o ¥ WIREIRE . NARA LU NAEIRERAFENEFRE, FaEMREHESF
fifio

BEFHSIN—BMELEPT:. EFEPNSERIRNASHIERERD Eff. BRRRINILER
TTL (3HARYiE]) B EMESENERF ENERF. XMFENE BRI EMRSIE6E. 5
Sy, BEXRSEADHATREEEZERSTA (W Redis Cluster. EMEHR) . S&ERE,

8


https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=%E9%80%9A%E4%BF%A1%E3%80%82%E9%98%9F%E5%88%97%E7%9A%84%E4%BD%BF%E7%94%A8%E9%99%A4%E5%8E%BB%E4%BA%86%E6%8E%A5%E6%94%B6%E5%92%8C%E5%8F%91%E9%80%81%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E5%90%8C%E6%97%B6%E6%89%A7%E8%A1%8C%E7%9A%84%E8%A6%81%E6%B1%82%E3%80%82
https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=%E7%AE%80%E5%8D%95%E6%9D%A5%E8%AF%B4%EF%BC%8C%E2%80%9C%E6%B6%88%E6%81%AF%E9%98%9F%E5%88%97%E2%80%9D%E6%98%AF%E5%9C%A8%E6%B6%88%E6%81%AF%E7%9A%84%E4%BC%A0%E8%BE%93%E8%BF%87%E7%A8%8B%E4%B8%AD%E4%BF%9D%E5%AD%98%E6%B6%88%E6%81%AF%E7%9A%84%E5%AE%B9%E5%99%A8%E3%80%82
https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=%E9%80%9A%E4%BF%A1%E3%80%82%E9%98%9F%E5%88%97%E7%9A%84%E4%BD%BF%E7%94%A8%E9%99%A4%E5%8E%BB%E4%BA%86%E6%8E%A5%E6%94%B6%E5%92%8C%E5%8F%91%E9%80%81%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E5%90%8C%E6%97%B6%E6%89%A7%E8%A1%8C%E7%9A%84%E8%A6%81%E6%B1%82%E3%80%82
https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=%E9%80%9A%E4%BF%A1%E3%80%82%E9%98%9F%E5%88%97%E7%9A%84%E4%BD%BF%E7%94%A8%E9%99%A4%E5%8E%BB%E4%BA%86%E6%8E%A5%E6%94%B6%E5%92%8C%E5%8F%91%E9%80%81%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E5%90%8C%E6%97%B6%E6%89%A7%E8%A1%8C%E7%9A%84%E8%A6%81%E6%B1%82%E3%80%82
https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=%E9%80%9A%E4%BF%A1%E3%80%82%E9%98%9F%E5%88%97%E7%9A%84%E4%BD%BF%E7%94%A8%E9%99%A4%E5%8E%BB%E4%BA%86%E6%8E%A5%E6%94%B6%E5%92%8C%E5%8F%91%E9%80%81%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E5%90%8C%E6%97%B6%E6%89%A7%E8%A1%8C%E7%9A%84%E8%A6%81%E6%B1%82%E3%80%82
https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=
https://www.cnblogs.com/Higurashi-kagome/p/18374994#:~:text=Image%3A%20img%20
https://www.infoq.cn/article/7tzi2bonw9ozvehbysha#:~:text=match%20at%20L284%20A%EF%BC%9A%E5%85%B6%E5%AE%9E%EF%BC%8C%E4%BA%91%E5%8E%9F%E7%94%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E5%AF%B9%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E7%9A%84%E6%9B%BF%E4%BB%A3%E3%80%82%E6%AF%94%E5%A6%82%E7%BC%93%E5%AD%98%E7%B1%BB%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E6%95%B0%E6%8D%AE%E7%BC%93%E5%AD%98%E3%80%81%E9%9C%80%E8%A6%81%E5%BF%AB%E9%80%9F%E8%AE%BF%E9%97%AE%E7%9A%84%E5%9C%BA%E6%99%AF%EF%BC%8C%E6%B6%88%E6%81%AF%E9%98%9F%E5%88%97%E7%B1%BB%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E7%94%A8%E4%BA%8E%E8%A7%A3%E8%80%A6%E3%80%81%E5%89%8A%E5%B3%B0%E5%A1%AB%E8%B0%B7%E5%9C%BA%E6%99%AF%EF%BC%8CAPI%20%E7%BD%91%E5%85%B3%E5%B0%B1%E6%98%AF%E7%94%A8%E5%9C%A8%E6%B5%81%E9%87%8F%E5%9D%87%E8%A1%A1%E7%9A%84%E5%9C%BA%E6%99%AF%E3%80%82%E5%9C%A8%E5%9C%BA%E6%99%AF%E6%96%B9%E9%9D%A2%EF%BC%8C%E6%B2%A1%E6%9C%89%E8%AF%B4%E4%BA%91%E5%8E%9F%E7%94%9F%E7%89%B9%E5%88%AB%E9%80%82%E5%90%88%E3%80%81%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E4%B8%8D%E9%80%82%E5%90%88%E7%9A%84%EF%BC%8C%E5%8F%AA%E4%B8%8D%E8%BF%87%E6%9C%AC%E5%9C%B0%E5%8C%96,PaaS%20%E6%88%96%E8%80%85%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%EF%BC%8C%E5%B7%B2%E7%BB%8F%E4%B8%8D%E9%80%82%E5%BA%94%E7%8E%B0%E5%9C%A8%E5%BE%AE%E6%9C%8D%E5%8A%A1%E6%9E%B6%E6%9E%84%E7%9A%84%E4%B8%80%E4%BA%9B%E8%A6%81%E6%B1%82%E4%BA%86%EF%BC%8C%E8%BF%99%E4%BA%9B%E5%B0%B1%E5%8F%AF%E8%83%BD%E9%9C%80%E8%A6%81%E4%BA%91%E5%8E%9F%E7%94%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%8E%BB%E6%8F%90%E4%BE%9B%E3%80%82
https://blog.csdn.net/qd_lifeng/article/details/143200424#:~:text=%E5%9C%A8%E9%AB%98%E5%B9%B6%E5%8F%91%E7%B3%BB%E7%BB%9F%E4%B8%AD%EF%BC%8C%E4%B8%BA%E4%BA%86%E7%BC%93%E8%A7%A3%E6%95%B0%E6%8D%AE%E5%BA%93%E7%9A%84%E6%9F%A5%E8%AF%A2%E5%8E%8B%E5%8A%9B%EF%BC%8C%E5%AF%B9%E6%9F%90%E4%BA%9B%E7%83%AD%E7%82%B9%E6%95%B0%E6%8D%AE%E5%92%8C%E6%A0%B8%E5%BF%83%E4%B8%9A%E5%8A%A1%E6%95%B0%E6%8D%AE%E6%B7%BB%E5%8A%A0%E7%BC%93%E5%AD%98%E5%B1%82%E8%BF%9B%E8%A1%8C%E8%AE%BF%E9%97%AE%EF%BC%8C%E9%AB%98%E5%B9%B6%E5%8F%91%E7%B3%BB%E7%BB%9F%E5%B8%B8%E4%BD%BF%E7%94%A8Redis%E4%BD%9C%E4%B8%BA%E7%BC%93%E5%AD%98%E5%B1%82%E3%80%82

ZFREHENESEERT BRRAFILNEFE, “Cache Aside” RINBEZMAZRMIZITHY
28 RIREET, RonHBEWEEHLIRER.

1#i19% (Load Balancer)

HEYE SRR REMBIERS RIS SRS IBLIZNAE G, EREGHZSMHII (G
Nginx. HAProxy, B0 F5 f#EiEis®) . SRS IRl BIRESRLAET
ME$E: HLbpaEMETN, BERFrTHNARSFERZ A S ERSRAMERE, RNEY
BIAHIZIEREM S %, 52im.netzhuanlan.zhihu.comf EHI9EE ST TIEERRMNEE:

o O (BIER (L4) fidisgf: *+ 72 TCP/UDP REAMRE, RIBR [P. BrVimOFMHrS
AEEH, SIRETEARRSREISI D,

o WAR (L7) fAaZ9eE: ** i HTTP FihiY, AJUETF URL. Cookie HEMHE
HHENRE, MEHSATBERERILZNEET RS

ERAFHIE SR ZEWE: zhuanlan.zhihu.com

o BIRAHKRES M REFLBERFAERTZ MRS LR, ZBRPVMT, BEIR
SEAEL,

o *x JHERTATAAM: * ERIRSZB[BHERN, AFYERERERES I EEHMEET =, &
FEYIR, RESRBEEEIzhuanlan.zhihu.com,

o X BT R X AILUSPAMIEMNE0R D EIRSEE], MAFPEARS. B4 ErT X
ST&AREEME, BFRERA.

2R, — P MILERE T Z 8 Web ARS8, B Nginx Mk RNIEREY%. HESKK
ZREN, Nginx NEIEREMBERD RARENT R, AP TR R IIREEHITIE
R, MANMIRSZEMF, RESEMERMFFESHFIIEES, KLU IHIIESHE
¥ (B ARS AMIREEEFIFIRH AR IEE) , FEIENE, AFEISERE5HAI6EE
NER, FEMFEHEEFBELUNRZHRI. RNAREZE (OMiEeia. —H4mREE)
ERATFAREZS, EREBERFHEEE. 2AME, AEYERARSHARBNEMSEZ
—, HET RGN “RBEE, RISERSSHEEREEN, HEBENMRESNEERF
HizfTzhuanlan.zhihu.com,

mFEEREE: ERHERSHEFER

FENAZRMES SOA ERTRERMRS, PiEEdsEBERKE#Infoq.cn, ZREHR
B BEREER RN, FHABMRPIET, UaRESNIRITHIFEIHARSInfoq.cn. BREF
gerpialtt, efflEXFEMEEHSE. BaiiasliRs 2Lk E. BEERIAFEAR
SEE: IRSBME (Service Mesh). API Mx. F&#&EHE, ©INIHIESHBPEHET)
BE, MEMNEFRPEIHFIESERIME FHELMARInfoqg.cn, HRFH, nREFREHSE
geepialfFAEARIMRIINEE, RESSMANEENHARSZEMFERInfoq.cn,


https://zhuanlan.zhihu.com/p/1895193215478518977#:~:text=%E7%AE%80%E5%8D%95%E6%9D%A5%E8%AF%B4%EF%BC%8C%E8%B4%9F%E8%BD%BD%E5%9D%87%E8%A1%A1%E5%B0%B1%E5%83%8F%E4%B8%80%E4%B8%AA%E4%BA%A4%E9%80%9A%E4%BF%A1%E5%8F%B7%E7%81%AF%EF%BC%8C%E5%90%88%E7%90%86%E5%9C%B0%E6%8C%87%E6%8C%A5%E6%B5%81%E9%87%8F%EF%BC%8C%E7%A1%AE%E4%BF%9D%E6%AF%8F%E6%9D%A1%E8%B7%AF%E9%83%BD%E6%9C%89%E5%BA%8F%E9%80%9A%E8%A1%8C%E3%80%82%202
https://zhuanlan.zhihu.com/p/1895193215478518977#:~:text=%E7%AE%80%E5%8D%95%E6%9D%A5%E8%AF%B4%EF%BC%8C%E8%B4%9F%E8%BD%BD%E5%9D%87%E8%A1%A1%E5%B0%B1%E5%83%8F%E4%B8%80%E4%B8%AA%E4%BA%A4%E9%80%9A%E4%BF%A1%E5%8F%B7%E7%81%AF%EF%BC%8C%E5%90%88%E7%90%86%E5%9C%B0%E6%8C%87%E6%8C%A5%E6%B5%81%E9%87%8F%EF%BC%8C%E7%A1%AE%E4%BF%9D%E6%AF%8F%E6%9D%A1%E8%B7%AF%E9%83%BD%E6%9C%89%E5%BA%8F%E9%80%9A%E8%A1%8C%E3%80%82%202
https://zhuanlan.zhihu.com/p/1895193215478518977#:~:text=%E7%AE%80%E5%8D%95%E6%9D%A5%E8%AF%B4%EF%BC%8C%E8%B4%9F%E8%BD%BD%E5%9D%87%E8%A1%A1%E5%B0%B1%E5%83%8F%E4%B8%80%E4%B8%AA%E4%BA%A4%E9%80%9A%E4%BF%A1%E5%8F%B7%E7%81%AF%EF%BC%8C%E5%90%88%E7%90%86%E5%9C%B0%E6%8C%87%E6%8C%A5%E6%B5%81%E9%87%8F%EF%BC%8C%E7%A1%AE%E4%BF%9D%E6%AF%8F%E6%9D%A1%E8%B7%AF%E9%83%BD%E6%9C%89%E5%BA%8F%E9%80%9A%E8%A1%8C%E3%80%82%202
https://zhuanlan.zhihu.com/p/1895193215478518977#:~:text=%E7%AE%80%E5%8D%95%E6%9D%A5%E8%AF%B4%EF%BC%8C%E8%B4%9F%E8%BD%BD%E5%9D%87%E8%A1%A1%E5%B0%B1%E5%83%8F%E4%B8%80%E4%B8%AA%E4%BA%A4%E9%80%9A%E4%BF%A1%E5%8F%B7%E7%81%AF%EF%BC%8C%E5%90%88%E7%90%86%E5%9C%B0%E6%8C%87%E6%8C%A5%E6%B5%81%E9%87%8F%EF%BC%8C%E7%A1%AE%E4%BF%9D%E6%AF%8F%E6%9D%A1%E8%B7%AF%E9%83%BD%E6%9C%89%E5%BA%8F%E9%80%9A%E8%A1%8C%E3%80%82%202
https://www.infoq.cn/article/7tzi2bonw9ozvehbysha#:~:text=%E4%BA%91%E5%8E%9F%E7%94%9F%E7%83%AD%E5%BA%A6%E6%8C%81%E7%BB%AD%E6%94%80%E5%8D%87%EF%BC%8C%E8%BF%99%E4%B8%80%E8%B6%8B%E5%8A%BF%E4%B9%9F%E5%BB%B6%E4%BC%B8%E4%BA%86%E5%88%B0%E4%B8%AD%E9%97%B4%E4%BB%B6%E9%A2%86%E5%9F%9F%E3%80%82%E5%80%9F%E5%8A%A9%E4%BA%91%E5%8E%9F%E7%94%9F%E6%8A%80%E6%9C%AF%EF%BC%8C%E4%B8%AD%E9%97%B4%E4%BB%B6%E6%AD%A3%E5%9C%A8%E8%A7%A3%E5%86%B3%E4%BA%86%E8%87%AA%E8%BA%AB%E7%9A%84%E5%BC%B9%E6%80%A7%E3%80%81%E9%9F%A7%E6%80%A7%E3%80%81%E8%BF%90%E7%BB%B4%E3%80%81%E4%BA%A4%E4%BB%98%E7%AD%89%E9%97%AE%E9%A2%98%E3%80%82%E5%90%8C%E6%97%B6%EF%BC%8C%E5%BC%80%E5%8F%91%E8%80%85%E4%BD%BF%E7%94%A8%E4%B8%AD%E9%97%B4%E4%BB%B6%E6%96%B9%E5%BC%8F%E4%B9%9F%E8%B6%8A%E6%9D%A5%E8%B6%8A%E4%BA%91%E5%8E%9F%E7%94%9F%E5%8C%96%20%E3%80%82
https://www.infoq.cn/article/7tzi2bonw9ozvehbysha#:~:text=Q%EF%BC%9A%E4%BB%80%E4%B9%88%E6%A0%B7%E7%9A%84%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%8F%AF%E4%BB%A5%E7%A7%B0%E4%B9%8B%E4%B8%BA%E4%BA%91%E5%8E%9F%E7%94%9F%E7%9A%84%E4%B8%AD%E9%97%B4%E4%BB%B6%EF%BC%9F
https://www.infoq.cn/article/7tzi2bonw9ozvehbysha#:~:text=match%20at%20L284%20A%EF%BC%9A%E5%85%B6%E5%AE%9E%EF%BC%8C%E4%BA%91%E5%8E%9F%E7%94%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E5%AF%B9%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E7%9A%84%E6%9B%BF%E4%BB%A3%E3%80%82%E6%AF%94%E5%A6%82%E7%BC%93%E5%AD%98%E7%B1%BB%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E6%95%B0%E6%8D%AE%E7%BC%93%E5%AD%98%E3%80%81%E9%9C%80%E8%A6%81%E5%BF%AB%E9%80%9F%E8%AE%BF%E9%97%AE%E7%9A%84%E5%9C%BA%E6%99%AF%EF%BC%8C%E6%B6%88%E6%81%AF%E9%98%9F%E5%88%97%E7%B1%BB%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E7%94%A8%E4%BA%8E%E8%A7%A3%E8%80%A6%E3%80%81%E5%89%8A%E5%B3%B0%E5%A1%AB%E8%B0%B7%E5%9C%BA%E6%99%AF%EF%BC%8CAPI%20%E7%BD%91%E5%85%B3%E5%B0%B1%E6%98%AF%E7%94%A8%E5%9C%A8%E6%B5%81%E9%87%8F%E5%9D%87%E8%A1%A1%E7%9A%84%E5%9C%BA%E6%99%AF%E3%80%82%E5%9C%A8%E5%9C%BA%E6%99%AF%E6%96%B9%E9%9D%A2%EF%BC%8C%E6%B2%A1%E6%9C%89%E8%AF%B4%E4%BA%91%E5%8E%9F%E7%94%9F%E7%89%B9%E5%88%AB%E9%80%82%E5%90%88%E3%80%81%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E4%B8%8D%E9%80%82%E5%90%88%E7%9A%84%EF%BC%8C%E5%8F%AA%E4%B8%8D%E8%BF%87%E6%9C%AC%E5%9C%B0%E5%8C%96,PaaS%20%E6%88%96%E8%80%85%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%EF%BC%8C%E5%B7%B2%E7%BB%8F%E4%B8%8D%E9%80%82%E5%BA%94%E7%8E%B0%E5%9C%A8%E5%BE%AE%E6%9C%8D%E5%8A%A1%E6%9E%B6%E6%9E%84%E7%9A%84%E4%B8%80%E4%BA%9B%E8%A6%81%E6%B1%82%E4%BA%86%EF%BC%8C%E8%BF%99%E4%BA%9B%E5%B0%B1%E5%8F%AF%E8%83%BD%E9%9C%80%E8%A6%81%E4%BA%91%E5%8E%9F%E7%94%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%8E%BB%E6%8F%90%E4%BE%9B%E3%80%82
https://www.infoq.cn/article/7tzi2bonw9ozvehbysha#:~:text=match%20at%20L284%20A%EF%BC%9A%E5%85%B6%E5%AE%9E%EF%BC%8C%E4%BA%91%E5%8E%9F%E7%94%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E5%AF%B9%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E7%9A%84%E6%9B%BF%E4%BB%A3%E3%80%82%E6%AF%94%E5%A6%82%E7%BC%93%E5%AD%98%E7%B1%BB%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E6%95%B0%E6%8D%AE%E7%BC%93%E5%AD%98%E3%80%81%E9%9C%80%E8%A6%81%E5%BF%AB%E9%80%9F%E8%AE%BF%E9%97%AE%E7%9A%84%E5%9C%BA%E6%99%AF%EF%BC%8C%E6%B6%88%E6%81%AF%E9%98%9F%E5%88%97%E7%B1%BB%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%B0%B1%E6%98%AF%E7%94%A8%E4%BA%8E%E8%A7%A3%E8%80%A6%E3%80%81%E5%89%8A%E5%B3%B0%E5%A1%AB%E8%B0%B7%E5%9C%BA%E6%99%AF%EF%BC%8CAPI%20%E7%BD%91%E5%85%B3%E5%B0%B1%E6%98%AF%E7%94%A8%E5%9C%A8%E6%B5%81%E9%87%8F%E5%9D%87%E8%A1%A1%E7%9A%84%E5%9C%BA%E6%99%AF%E3%80%82%E5%9C%A8%E5%9C%BA%E6%99%AF%E6%96%B9%E9%9D%A2%EF%BC%8C%E6%B2%A1%E6%9C%89%E8%AF%B4%E4%BA%91%E5%8E%9F%E7%94%9F%E7%89%B9%E5%88%AB%E9%80%82%E5%90%88%E3%80%81%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E4%B8%8D%E9%80%82%E5%90%88%E7%9A%84%EF%BC%8C%E5%8F%AA%E4%B8%8D%E8%BF%87%E6%9C%AC%E5%9C%B0%E5%8C%96,PaaS%20%E6%88%96%E8%80%85%E4%BC%A0%E7%BB%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%EF%BC%8C%E5%B7%B2%E7%BB%8F%E4%B8%8D%E9%80%82%E5%BA%94%E7%8E%B0%E5%9C%A8%E5%BE%AE%E6%9C%8D%E5%8A%A1%E6%9E%B6%E6%9E%84%E7%9A%84%E4%B8%80%E4%BA%9B%E8%A6%81%E6%B1%82%E4%BA%86%EF%BC%8C%E8%BF%99%E4%BA%9B%E5%B0%B1%E5%8F%AF%E8%83%BD%E9%9C%80%E8%A6%81%E4%BA%91%E5%8E%9F%E7%94%9F%E4%B8%AD%E9%97%B4%E4%BB%B6%E5%8E%BB%E6%8F%90%E4%BE%9B%E3%80%82

IREZME (Service Mesh)

REMEE—ME I TIRSEIBENEMIGHEER AR, BERRSHERIL, RS ZENEE
XAEZ, AT IS, AT, M EIRRERNRE , IRSWIEREME redhat.com, EiZ B
HERRSBENBREEEMILSAIEPHMENER, KXBE—ERIIEMILHECEredhat.com,
S E, IRSMREEHBIETEE (—ARERNIE, W Envoy) MEEHIFET (30 Istio 3T
HleAH) Bpiredhat.com, EEMRFZEFIFHFE—1 Sidecar I, E=EHIZRSFAE
ANERE, HREBEASRARERE. A%, IMEEN. KiTiEtrl&EEFINGEredhat.coms,
XiF, REASFLEHZROMNEZEEHAT, T FFTWEBiE, LN T EEEENA—SENINE
fkredhat.com,

ARSI HRAIF A EER !

o R ATNIMMELEF: * RIBEHREHKREEBITN2HXERER, BHEARATAER
BERSIABNER. £iRF%redhat.comredhat.com, X RTEHRHRSZSHE
REZRESE. BRFEMEERRY R,

o AJSEIEIEEA: BRSSPI AIIALHEEHR. PR, EJidERR, —BEERSHE, REES
BTHIEAR, SNEREHEAMMERE, RERSEEredhat.com, Fl40, =T
RS IMA T IEEY, ARSSMAS I LAS FRRTESa8RE b 2R, B S BRI,

- R2MEN: REENREBRALUS—RHMNE TLS ME, URRSEIERIIAESER
RBEredhat.com, XEREMARS EREFAEBEMMEMENELE, BMER
Bi—RIE, 40 Istio BUIASZHF mTLS, ERSEMEEZEENSE MRAREEH.

« REREHME: BITHFETAESR, TUMNSKIBERNE. SLEL®. RER
BESRMEKREredhat.com. A& MFhRAARSSES, Rit—/NEROREFNHTIR
AMEMR, HtRENEIBRE, MRBVEBZTERALLE. RSMBILXSHEFR
SECEIWR), MAFRERRSAEERBTIMAG

BME2Z, REMBRETHRSEMAEN “RR/BRRE” SIEEESH, ENTEFHEPE
HEEmE “ERE" (FRHER) MYMABFAERBARENTH. EFEAIPRSEEE
MTHEER RSFEBAREXOXNHEFG IP EWE) NHEERERinfoq.cn, BT
BENE, REMEERERRSEWLES —EMESH~Y, MTFRSHBERIDNARFATEE
EE “REHEHT) . BEEXRESHRRAR, ERAKNBRETSEMALAE, HEAIRR
WA “HRiEE" Zz—developer.aliyun.com. HEIARITHISSI Istio. Linkerd.
Kong Mesh &, EXal BHIRERENRSMIE SR, IRSMEHVERDESRS:, Fl0
Ambient Mesh E#HERIXER /X Sidecar BIKE, LUHF—SRERIMEREIRIENE
Eredhat.comredhat.coms,

API [% (API Gateway)

API WX 2RSS EEPMIEFItRRE (FFin-> RS NEERE, ERUFEIHNRE
KBKE—ANO, AFERNEE. HilER, RERIEMREEREEdoc.cncf.vip, API
XERVIREEHEBEMINA: siRigERZEER, FEERREA—EIENED, WXL
BREZ N IRSHEE, REEKRE API L0k, RLVBImZ AR HE. tsh, API W%
HENASIHINBEEEREN—F: EPHRLINERNBHRSNAFIIE, REIFRMX
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PNt el e P : 0F 5 St e

1990 F1: SNMP Rig5EH AR

ER5E: 7£ 1990 £, BETENRNEFRER, BilligiElsiERREVEPENSE
IREMENMNTAE L, SN ZRANSEREMKBEEMY (SNMP) UKRERREEE
5 (30 Ping) RiiARENRSSEESTE&whatsupgold.com, 1988 £ IETF &
i SNMP inffe, eRERNIMEEEN “EBAIES" whatsupgold.com, FMEERE
REJ LB SNMP RifighaE. ZENFREHN MIB (88X CPU #IAE, AEFEL
. EOREFEN. RYEMERTEN (NE 5 58 RiNgSRIEIRHICR, £4 Ping &
MEN/RSEFERS, EMMELIRHENTT RS,

FARFRSHEE: SNMP RIETE@NSE—Z0O, BREBEAR. 8%, EXTNIER
HFEEMIENR, TERNTEMEZRENATENABIRESkKentik.com, H%, SNMP
KARORIFER, EAEMERIT BEZ R —BIERAXTAIERE LTS,
R M RE AN SR S kentik.com, SITEENRFERENESSHERE, /70 CPU F)
AERBIENMEEE LM ASE, XMHEANMNLENERTS, ZrEizRIRT
Ko BIEMES, 90 EFRMNEIEETFT WX . “BIHSEINSITH, MR AENEEH
TTMHEIBE” infoobs.com, H—MEN BV PERETAR, RATLURE “HT HAm@,
BEXEERFE “Ata” Z%ER#Ainfoobs.com,
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https://tidb.net/blog/01f8c3ee#:~:text=%E8%BF%99%E7%AF%87%E6%96%87%E7%AB%A0%E5%9C%A8%E5%B7%A5%E4%B8%9A%E7%95%8C%E5%92%8C%E5%AD%A6%E6%9C%AF%E7%95%8C%E9%83%BD%E6%9C%89%E7%9D%80%E5%B7%A8%E5%A4%A7%E7%9A%84%E5%8F%8D%E5%93%8D%EF%BC%8C%E6%88%AA%E6%AD%A22022%E5%B9%B44%E6%9C%88%EF%BC%8C%E5%AF%B9%E5%85%B6%E5%BC%80%E6%BA%90%E5%AE%9E%E7%8E%B0%E6%9C%80%E5%A5%BD%E7%9A%84%E4%BA%A7%E5%93%81%E6%98%AF%E4%BA%8E2015%E5%B9%B4%E8%AF%9E%E7%94%9F%E7%9A%84CockroachDB%E5%92%8CTiDB%EF%BC%88%E5%8F%AF%E9%98%85%E8%AF%BB%20https%3A%2F%2Fwww,NativeRelational%20Databases%E3%80%8B%E8%BF%99%E7%AF%87%E8%AE%BA%E6%96%87%EF%BC%8C%E6%8A%AB%E9%9C%B2%E4%BA%86Aurora%E7%9A%84%E4%B8%80%E4%BA%9B%E6%8A%80%E6%9C%AF%E5%AE%9E%E7%8E%B0%E7%BB%86%E8%8A%82%E3%80%82
https://tidb.net/blog/01f8c3ee#:~:text=%E5%A4%A7%E6%95%B0%E6%8D%AE%E6%97%B6%E4%BB%A3%EF%BC%8C%E6%95%B0%E6%8D%AE%E9%87%8F%E4%B8%8D%E6%96%AD%E7%88%86%E7%82%B8%E5%BC%8F%E5%A2%9E%E9%95%BF%EF%BC%8C%E6%95%B0%E6%8D%AE%E5%AD%98%E5%82%A8%E7%BB%93%E6%9E%84%E4%B9%9F%E8%B6%8A%E6%9D%A5%E8%B6%8A%E7%81%B5%E6%B4%BB%E5%A4%9A%E6%A0%B7%EF%BC%8C%E6%97%A5%E7%9B%8A%E5%8F%98%E9%9D%A9%E7%9A%84%E6%96%B0%E5%85%B4%E4%B8%9A%E5%8A%A1%E9%9C%80%E6%B1%82%E5%82%AC%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%E5%8F%8A%E5%BA%94%E7%94%A8%E7%B3%BB%E7%BB%9F%E7%9A%84%E5%AD%98%E5%9C%A8%E5%BD%A2%E5%BC%8F%E6%84%88%E5%8F%91%E4%B8%B0%E5%AF%8C%EF%BC%8C%E8%BF%99%E4%BA%9B%E5%8F%98%E5%8C%96%E5%9D%87%E5%AF%B9%E6%95%B0%E6%8D%AE%E5%BA%93%20%E7%9A%84%E5%90%84%E7%B1%BB%E8%83%BD%E5%8A%9B%E4%B8%8D%E6%96%AD%E6%8F%90%E5%87%BA%E6%8C%91%E6%88%98%EF%BC%8C%E6%8E%A8%E5%8A%A8%E6%95%B0%E6%8D%AE%E5%BA%93%E7%9A%84%E4%B8%8D%E6%96%AD%E6%BC%94%E8%BF%9B%E3%80%82%E6%80%BB%E7%9A%84%E6%9D%A5%E8%AF%B4%E5%8F%AF%E8%83%BD%E4%BC%9A%E6%9C%89%E5%9B%9B%E4%B8%AA%E6%96%B9%E5%90%91%EF%BC%8C%E7%AC%AC%E4%B8%80%E4%B8%AA%E6%96%B9%E5%90%91%E6%98%AF%E5%9E%82%E7%9B%B4%E9%A2%86%E5%9F%9F%E7%9A%84%E6%95%B0%E6%8D%AE%E5%BA%93%EF%BC%8C%E4%BE%8B%E5%A6%82%E5%B7%A5%E4%B8%9A%E6%95%B0%E6%8D%AE%E5%BA%93%E3%80%81%E8%B4%A2%E7%BB%8F%E6%95%B0%E6%8D%AE%E5%BA%93%E7%AD%89%E3%80%82%E6%88%AA%E6%AD%A2%E7%9B%AE%E5%89%8D%E4%B8%BA%E6%AD%A2%EF%BC%8C%E6%95%B0%E6%8D%AE%E5%BA%93%E9%83%BD%E6%98%AF%E2%80%9C%E9%80%9A%20%E6%89%8D%E2%80%9C%EF%BC%8C%E4%BC%81%E5%9B%BE%E5%9B%8A%E6%8B%AC%E6%89%80%E6%9C%89%E9%A2%86%E5%9F%9F%EF%BC%8C%E8%80%8C%E5%B9%B6%E9%9D%9E%E6%B7%B1%E8%80%95%E6%9F%90%E4%B8%80%E5%9E%82%E7%9B%B4%E9%A2%86%E5%9F%9F%E3%80%82%E7%AC%AC%E4%BA%8C%E4%B8%AA%E6%96%B9%E5%90%91%E6%98%AF%E5%88%86%E5%B8%83%E5%BC%8F%E6%95%B0%E6%8D%AE%E5%BA%93%EF%BC%8C%E9%80%9A%E8%BF%87%E2%80%9C%E5%88%86%E5%B8%83%E5%BC%8F%E2%80%9D%E8%A7%A3%E5%86%B3%E6%B0%B4%E5%B9%B3%E6%89%A9%E5%B1%95%E6%80%A7%E4%B8%8E%E5%AE%B9%E7%81%BE%E9%AB%98%E5%8F%AF%E7%94%A8%E4%B8%A4%E4%B8%AA%E9%97%AE%E9%A2%98%EF%BC%8C%E5%B9%B6%E4%B8%94%E6%9C%89%E8%9E%8D%E5%90%88OLAP%E7%9A%84%E6%BD%9C%E5%8A%9B%E3%80%82%E7%AC%AC%E4%B8%89%E4%B8%AA%E6%96%B9%E5%90%91%20%E6%98%AF%E4%BA%91%E5%8E%9F%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%EF%BC%8C%E4%BA%91%E5%8E%9F%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%E8%83%BD%E5%A4%9F%E9%9A%8F%E6%97%B6%E9%9A%8F%E5%9C%B0%E4%BB%8E%E5%A4%9A%E5%89%8D%E7%AB%AF%E8%AE%BF%E9%97%AE%EF%BC%8C%E6%8F%90%E4%BE%9B%E4%BA%91%E6%9C%8D%E5%8A%A1%E7%9A%84%E8%AE%A1%E7%AE%97%E8%8A%82%E7%82%B9%EF%BC%8C%E5%B9%B6%E4%B8%94%E8%83%BD%E5%A4%9F%E7%81%B5%E6%B4%BB%E5%8F%8A%E6%97%B6%E8%B0%83%E5%8A%A8%E8%B5%84%E6%BA%90%E8%BF%9B%E8%A1%8C%E6%89%A9%E7%BC%A9%E5%AE%B9%EF%BC%8C%E5%8A%A9%E5%8A%9B%E4%BC%81%E4%B8%9A%E9%99%8D%E6%9C%AC%E5%A2%9E%E6%95%88%E3%80%82%E4%BB%A5%E4%BA%9A%E9%A9%AC%E9%80%8AAWS%E3%80%81%E9%98%BF%E9%87%8C%E4%BA%91%E3%80%81Sno%20wflake%E7%AD%89%E4%B8%BA%E4%BB%A3%E8%A1%A8%E7%9A%84%E4%BC%81%E4%B8%9A%EF%BC%8C%E5%BC%80%E5%88%9B%E4%BA%86%E4%BA%91%E5%8E%9F%E7%94%9F%E6%95%B0%E6%8D%AE%E5%BA%93%E6%97%B6%E4%BB%A3%E3%80%82%E7%AC%AC%E5%9B%9B%E4%B8%AA%E6%96%B9%E5%90%91%E6%98%AF%E6%95%B0%E6%8D%AE%E5%AE%89%E5%85%A8%E9%A2%86%E5%9F%9F%EF%BC%8C%E5%9C%A8%E5%A6%82%E4%BB%8A%E8%BF%99%E6%A0%B7%E4%B8%80%E4%B8%AA%E4%BB%80%E4%B9%88%E9%83%BD%E5%8F%AF%E4%BB%A5%E9%87%8F%E5%8C%96%E7%9A%84%E5%B9%B4%E4%BB%A3%EF%BC%8C%E6%95%B0%E6%8D%AE%E6%98%AF%E5%BE%88%E5%A4%9A%E4%BC%81%E4%B8%9A%E7%9A%84%E7%94%9F%E5%91%BD%E7%BA%BF%EF%BC%8C%E8%80%8C%E7%AC%AC%E4%B8%89%E6%96%B9%E6%9C%8D%E5%8A%A1%E5%95%86%E5%B9%B6%E9%9D%9E%E7%9C%9F%E6%AD%A3,%E4%B8%AD%E7%AB%8B%EF%BC%8C%E8%B0%81%E6%84%BF%E6%84%8F%E8%87%AA%E5%B7%B1%E7%9A%84%E5%91%BD%E6%A0%B9%E8%A2%AB%E6%8E%8C%E6%8F%A1%E5%9C%A8%E5%88%AB%E4%BA%BA%E6%89%8B%E9%87%8C%E5%91%A2%EF%BC%9F%E5%9C%A8%E6%9C%AA%E6%9D%A5%EF%BC%8C%E9%9A%90%E7%A7%81%E8%AE%A1%E7%AE%97%E5%92%8C%E5%8C%BA%E5%9D%97%E9%93%BE%E6%8A%80%E6%9C%AF%E5%8F%AF%E8%83%BD%E4%BC%9A%E5%B8%AE%E5%8A%A9%E6%95%B0%E6%8D%AE%E5%BA%93%E5%8F%91%E5%B1%95%E7%9A%84%E6%9B%B4%E5%A5%BD%EF%BC%8C%E5%85%B1%E5%90%8C%E8%A7%A3%E5%86%B3%E6%95%B0%E6%8D%AE%E5%AE%89%E5%85%A8%E7%9A%84%E9%97%AE%E9%A2%98%E3%80%82
https://www.whatsupgold.com/blog/a-brief-history-of-network-monitoring#:~:text=Image%3A%20WS%20Ping
https://www.whatsupgold.com/blog/a-brief-history-of-network-monitoring#:~:text=In%20the%20early%20days%20of,there%20was%20no%20universal%20standard
https://www.kentik.com/kentipedia/evolution-of-network-monitoring-snmp-to-network-observability/#:~:text=Despite%20its%20widespread%20adoption%2C%20SNMP,continuously%20poll%20devices%20for%20updates
https://www.kentik.com/kentipedia/evolution-of-network-monitoring-snmp-to-network-observability/#:~:text=doesn%E2%80%99t%20provide%20visibility%20into%20network,continuously%20poll%20devices%20for%20updates
https://www.infoobs.com/article/20240515/64886.html#:~:text=%E7%9B%91%E6%8E%A7%E9%80%9A%E5%B8%B8%E9%87%87%E7%94%A8%E5%A4%96%E9%83%A8%E7%9A%84%E5%B7%A5%E5%85%B7%E6%88%96%E6%89%8B%E6%AE%B5%E6%9D%A5%E7%9B%91%E6%B5%8B%E7%B3%BB%E7%BB%9F%E7%9A%84%E8%BF%90%E8%A1%8C%E7%8A%B6%E5%86%B5%EF%BC%8C%E6%AF%94%E5%A6%82%E9%80%9A%E8%BF%87agent%E9%87%87%E9%9B%86%E7%B3%BB%E7%BB%9F%E8%BF%90%E8%A1%8C%E6%95%B0%E6%8D%AE%E3%80%81%E6%97%A5%E5%BF%97%E7%AD%89%EF%BC%8C%E9%80%9A%E8%BF%87%E5%AE%9A%E4%B9%89%E8%A7%84%E5%88%99%E5%92%8C%E9%98%88%E5%80%BC%E8%8C%83%E5%9B%B4%E6%9D%A5%E7%9B%91%E6%B5%8B%E7%B3%BB%E7%BB%9F%E8%BF%90%E8%A1%8C%E3%80%82%E4%BD%86%E5%9C%A8%E5%A4%8D%E6%9D%82%E7%9A%84%E5%88%86%E5%B8%83%E5%BC%8F%E7%B3%BB%E7%BB%9F%E4%B8%AD%EF%BC%8C%E6%95%B4%E4%B8%AA%20%E9%93%BE%E8%B7%AF%E5%B1%82%E7%BA%A7%E5%8F%AF%E8%83%BD%E9%9D%9E%E5%B8%B8%E6%B7%B1%EF%BC%8C%E5%88%86%E6%94%AF%E4%B9%9F%E5%8F%AF%E8%83%BD%E5%BE%88%E5%A4%9A%EF%BC%8C%E7%89%B9%E5%88%AB%E5%A6%82%E5%A4%8D%E6%9D%82%E4%BA%8B%E4%BB%B6%E5%A4%84%E7%90%86%EF%BC%88CEP%EF%BC%89%E5%9C%BA%E6%99%AF%E4%B8%AD%EF%BC%8C%E7%9B%91%E6%8E%A7%E6%89%8B%E6%AE%B5%E5%8F%AF%E8%83%BD%E6%8D%89%E8%A5%9F%E8%A7%81%E8%82%98%E3%80%82%E4%BD%86%E6%97%A0%E8%AE%BA%E8%A7%84%E5%88%99%E5%A4%9A%E4%B9%88%E5%A4%8D%E6%9D%82%EF%BC%8C%E9%83%BD%E6%98%AF%E5%B0%81%E9%97%AD%E5%BC%8F%E7%9B%91%E6%8E%A7%EF%BC%9A%E5%8F%AA%E8%A7%82%E5%AF%9F%E7%B3%BB%E7%BB%9F%E7%9A%84%E5%A4%96%E9%83%A8%E8%A1%8C%E4%B8%BA%EF%BC%8C%E8%80%8C%E4%B8%8D%E8%AF%95%E5%9B%BE%20%E8%A7%82%E5%AF%9F%E7%B3%BB%E7%BB%9F%E5%86%85%E9%83%A8%E5%8F%91%E7%94%9F%E7%9A%84%E4%BA%8B%E6%83%85%E3%80%82%E5%9B%A0%E6%AD%A4%E5%B0%81%E9%97%AD%E5%BC%8F%E7%9B%91%E6%8E%A7%E6%9C%89%E8%87%AA%E8%BA%AB%E7%9A%84%E5%B1%80%E9%99%90%EF%BC%9A
https://www.infoobs.com/article/20240515/64886.html#:~:text=1%E3%80%81%E5%AE%83%E4%BB%AC%E5%8F%AA%E8%83%BD%E7%9B%91%E6%B5%8B%E5%8F%AF%E9%A2%84%E6%B5%8B%E7%9A%84%E6%95%85%E9%9A%9C%EF%BC%88%E4%BE%8B%E5%A6%82%EF%BC%8C%E8%AF%B7%E6%B1%82%E8%B6%85%E6%97%B6%E3%80%81%E8%B5%84%E6%BA%90%E4%BD%BF%E7%94%A8%E7%8E%87%E9%AB%98%EF%BC%89%E3%80%82

e MRTG (Multi Router Traffic Grapher): £ 1995 £FX%GMNFRIE, BT
Eid SNMP RERMKGEREHERER . LA REEMNHLEEE, SBHERE
AT EMEFERAIBER; e DEERRT SNMP $#HEietr, TEAMERERN ALK
i

* Big Brother: 1996 FriEHINENIEIERYE (EREHFFERERI Xymon) .
ffim: BEL/FIREIET Ping MisORELER, BB TEVIA BN, e DhEEE
EE, NEERMEME@EYE, MHEAMERZHR,

« HP OpenView (JEFFR, BUHH) EF—R. ©7F 90 FREATIENEZERE
F&, ¥ SNMP SiES5HEIIANKES. Ir: BRUEERERS, REEMAR
H; RR=: BRESER, FNERNEHETHRES G

BENBREEM: 90 FRMNEERLTEBMANY: EEAFUE—REEFTELEEN
FKIGBFMIRS BN ERTRERERESH, XEFRATHEMBWEITIRVRN T, BR
TAIZMEERENR. AT, HENLRAE: SIFHERES— (FERHERE
1), RZNARIENX; PESERMIKEE, TEHERMKER; HHNE S,
BHEAGRNBBRERKREZAEEATINRTS, RAAUERENERS. 52, X—MERHEED
ZHR “RARTEREBE, EXRADHRBRRSFFER.

2000 F: FiRKHAESELE (Nagios/Zabbix + £HHF)

BER5EE: #A 2000 £, EEMRSMEL IT FHRT X, EiERERMHASLEHREIR
SR5SMNAR. K& Web BR5528. #iEE LS, EXRFE—GIEHBRIAE, IWRERILT #
— KA REIERS, 140 Nagios 1 Zabbix, LRSS BMEZ AN, SIHEET
Et SNMP B RERVEAGM MG, FTUUSEKIRERARR. RSEO. NAHRES.
EEY, BRAFAREDNBESEPRL: B syslog s AEWER, KkSHFEASTCEEF
R, UERF—EE, FIX—MERANTIEREET. SBRRRHNE ERO0BEEK
BLTERSEE) URMREEMRBEMNFER, SRREATHEREHMAEETEZENE
BRI RS, Batft. RIRCHNEETAERANE.

AR5 Nagios (818 NetSaint) F 1999 Fijalttnagios.org. 2002 FFXL#H
A%, IFEETFREGIEHNRAME. Nagios RBEHEN + hRIRSZ8%HM: HPOE
FhES G ARE R VMRS (30 Ping. HTTP AN, CPU fi#), RIBTLSEER
[FE/EE, HAXEH, Zabbix MF 2001 F#Hegroup.sk, 5INTHKIE (agent) &
X ERISIEEN EEE Agent REFERIEIFSIE, LiRGIRS2E, FRASRERNYE
FHIEIEE R T ZiEL e iR, MEBIFRIRLEE, TERIEN VAN EITTMSEN
MERER, KIERLVEEFE. HIa0, AIUAMELHIEERSSRKAERMN CPU/AEFRE
HERR,. HEFHE, Linux/Unix £% B8 syslog #l& (40 Syslog-ng. Rsyslog) 7£
X—HNHESETHTRENEERE: SRSV{/AMALKBE. ZAHE@ET UDP/TCP
RFEIEHPHERS R, MMETMAER—EE,

MESHE: BRECAEBEERATEEEEANGRERE, BHHERTIERMMERH,
FZHERHSEEN, BUERATHSEAMNOE —FUSSEMKSEE—H
B RRFEBATRANSTERN, SBORKRIMEA, SHETNN “GZEXE" product-
conference.corp.rakuten.co.in, Nagios XARIFNE, @i EFTHRMEENSBE
MEEREN, AREBEMDHABETFME, Zabbix RES|INSIEEEMEN Agent EfET
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https://www.nagios.org/about/history/#:~:text=1999
https://www.egroup.sk/en/blog/news-3/zabbix-5-0-lts-release-with-advanced-security-and-scalable-features-and-integration-with-external-applications-68#:~:text=Zabbix%20team%20is%20to%20make,on%20the%20Fortune%20500%20list
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=,thresholds%20were%20breached
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=,thresholds%20were%20breached

Ry MEREIR R, BRIy BIEKAER (WMAFEHIEEMERAK) . B, BBENEIES, 4N
BEEHE, 4 syslog (ERUWE, RN EERES, TEIMNDFEFE) grep T
HiR. EZRAET, KIEMBEZB B — 1 HIPAITE Nagios/Zabbix 1EiiEE, B
— I HIPAEEBERSES, HMBMBMR™E, XBEOMEEALRA, R52, X—MEN
TEMEEE “BMaAEMN%E” (known-knowns) SEBshoneycomb.io: FEERNTIE
XHER, WHEBFEELRARIBRSHATMBERE,

RREFRTARHERS:

e Nagios: ZHFR4ITZRS, A Ethan Galstad % (1999 & NetSaint, 2002
FEH Nagios £fi)nagios.org. fim: IHEHRERIE, ZHRFEE XA EIEEMAR
%, SENFIEE, admYt. BESFSREEN, BEERRNFIRLVESRETE,
Nagios f2E B F, 2000 FK Z8BH BK LXK Inagios.orgnagios.orgs
BiR: HARREMRESSTTEET B, S83ESIFREHAE, BETHTHS
H—2%, RORSVBEWRNIIT, FTEKTHFRDEE,;, RIAFREKNOEERS (BF
+=44a RRDTool FIMBTALE) . Lk5h, Nagios AESRMIEHESHBEREFHIBL
B, IhEeMExE—,

e Zabbix: Z—FFR4ITFT A, B Alexei Vladishev F 2001 FE#Hegroup.ske.
L. KA Agent+ RZHZEM, MIBEREEFE (BETVESER. NABE
XIEHF) ; NENFHIEEN Web R, REHEHRIET OB EER, ZHED
I (EshiAEMEFRFNNEN/RS) M2HRARIE, MFAMELLE, BR: 5
Nagios £f}), Zabbix tWE&FFULKHEEMNFHITEE, hBIAEEENERpProduct-
conference.corp.rakuten.co.in, FHARZASEY Web FE AR S in £ 8 ARAREY 14
BEmARY (BRMrduH), SBENEIFRANESR (FE MySQL FHIEEXE), 3
HiZESTF Nagios. HEBEEERE Zabbix 581, FEMEBIEIMAM,

« £EPFKXBERS (Syslog/ELK #7#2) : FRH Syslog-ng/Rsyslog TE7EILMER
BFEEEFYE. I MASE—BERSHLAZEINEE, EFHR—EANEH;
fEEEE, ZEFHK. BR: FASEXKREXSINEES, HEEHER. HxdEE
MisEREEREERRALEZATIRE, EERTENTE/INHR. XABEREZIINE
TN TEHET 7 ER,

e Im: 2000 ERMEIETAGSEE#NENSEN: 8tk 00 FREEFFLIMK
[Z, Fi—RASKATUEREVIMEL (30 CPU 3#. AEMRE) BihkEZiRproduct-
conference.corp.rakuten.co.in, Xt&A4a%E 7 A& NE E], #S T 2% BERE,
T, eNETF “kKiE (Monitoring)” 5Els, HERSETEHMENIEIRESHA, B>
HMAFRIPIZITHIENAR, MiEfAGRRN, XETARENE “‘HTHARE (What is
wrong) infoobs.com—fI40 “E&5MRE28 CPU FFHEZE 99%” & “EMitik[E 500 FHiR”
—MEFEFAN “AHAEZE (Why) NEFFEFLKILEFENFHEEInfoobs.com,
[EROLE, MERAEREHE—TER, WAARRIRIFTEMNFERMBAZATIES,
BERAREXETEZEZH,

2010 F: 55, BE. B “ZEDE" fINMENE

BER5EE: 2010 F£KX, IT Z4EHTEX—aitENFHRSFEEIERE. FE%H (0
Kubernetes) EX&. DevOps XHtRE1T, XLBEESHAREMSHAMNE: RARE

16


https://www.honeycomb.io/blog/observability-5-year-retrospective#:~:text=Christine%20and%20I%20started%20Honeycomb,that%20to%20our%20entire%20industry
https://www.nagios.org/about/history/#:~:text=1999
https://www.nagios.org/about/history/#:~:text=2005
https://www.nagios.org/about/history/#:~:text=Ethan%20founds%20Nagios%20Enterprises%2C%20LLC,and%20development%20services%20around%20Nagios
https://www.egroup.sk/en/blog/news-3/zabbix-5-0-lts-release-with-advanced-security-and-scalable-features-and-integration-with-external-applications-68#:~:text=Zabbix%20team%20is%20to%20make,on%20the%20Fortune%20500%20list
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=,thresholds%20were%20breached
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=,thresholds%20were%20breached
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=2.%20Basic%20Rule,2010s
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=2.%20Basic%20Rule,2010s
https://www.infoobs.com/article/20240515/64886.html#:~:text=1%E3%80%81%E5%AE%83%E4%BB%AC%E5%8F%AA%E8%83%BD%E7%9B%91%E6%B5%8B%E5%8F%AF%E9%A2%84%E6%B5%8B%E7%9A%84%E6%95%85%E9%9A%9C%EF%BC%88%E4%BE%8B%E5%A6%82%EF%BC%8C%E8%AF%B7%E6%B1%82%E8%B6%85%E6%97%B6%E3%80%81%E8%B5%84%E6%BA%90%E4%BD%BF%E7%94%A8%E7%8E%87%E9%AB%98%EF%BC%89%E3%80%82
https://www.infoobs.com/article/20240515/64886.html#:~:text=1%E3%80%81%E5%AE%83%E4%BB%AC%E5%8F%AA%E8%83%BD%E7%9B%91%E6%B5%8B%E5%8F%AF%E9%A2%84%E6%B5%8B%E7%9A%84%E6%95%85%E9%9A%9C%EF%BC%88%E4%BE%8B%E5%A6%82%EF%BC%8C%E8%AF%B7%E6%B1%82%E8%B6%85%E6%97%B6%E3%80%81%E8%B5%84%E6%BA%90%E4%BD%BF%E7%94%A8%E7%8E%87%E9%AB%98%EF%BC%89%E3%80%82

IR ARZHIRS, EFIREMAIFERTNL, FRIGEMUARIRE, XHR) T Iz
BBRARK, 5IN “BIMMWHE” (Observability) B9, EN@N ZMESERALRE
K7&academy.broadcom.comacademy.broadcom.com., EFEXRMA “=AZHE —
fetn. BE. ERF—SBARUMEAWL, ATREMIHMEFENENEIE, UBER
FATRM “EREHAKEH” (unknown-unknowns) [d#honeycomb.iohoneycomb.io, 7
LEPRTEE, FHRITEXME L ABS LM ENRRFE, FIW Prometheus & F1En
¥#%F, Elasticsearch/ELK &3 HEEIE, Jaeger/Zipkin M N HRBE. 5ibEH,
APM (RZFAMEEELR) BIXHFANARME, —LEFH TS (40 New Relic. AppDynamics.
Dynatrace) 1EH—ECHNASREENRS. MRSHEFRMENBREEREREX—ME
BHNEBRRNN—RAREFCBERERSB[BUIAMXAEER, MAJgER—RIEKRKE#H+
JUNERSS, WRIET. MEHET, SEMNAGEAEMERE,

BAEHSA:

e 5% (Metrics) E#: Prometheus -l Prometheus AR F—RLIER
R AELIRE, Prometheus B SoundCloud FF&AHTF 2012 F£FFE, 2016 &F
B9 CNCF kI Bxie.infoq.cn, B3|\ 7T B el FFIEIEEN R JENIRE/EIHIE
SR BIEHIERNERFYERE, SMUBRMINZ4EiRE (WEV =web01, K
&F5 =500) , Z#FA PromQL Ei8E S, Prometheus XA Pull &8, HRS
R EMENZ RS RERIENR (endpoint), RABEN B MHIRS SIS HHE LIt
Prometheus 4 &#efHt Alertmanager SLI T ZHREEE GINNETFFYERLTL
X)), ZPFESEMHIMIE, BOBRE, XEFHEHIFEESRERREFIETAI
. B EIENN, Grafana FrfIft TES5S Prometheus B2&, AIUSERALTHIFEE
Ry SRR fxie.infoq.cn, Prometheus BHINIFEE IR AT NSRS EIEE MR
B33t EHET LGRS TERIRAREIE, MAKNTTE RGN,

 BE(Logs) &E&s: ELK % -fH S HENERKRESHEX, ELK (Elasticsearch
+ Logstash + Kibana) 7 2010 FRHHAIEE, RBAEEATET Exie.infoq.cn.
Logstash fasz N& &b U B EHMESIE#E T, Elasticsearch 7% 5| HE, Kibana
R AFRIERM e MR E, BIRIES syslog, ELK HR T &XIREN S IR
BES): BEMFLTILUE Web R\ HiRXRIE. FEREREARENEBERNEE,
RFITEIR, XERAEMAENFERTEDNEGHIE. ELK 5F%E 2014 F5ilG
[T3Z/T, HTERMAhRE, fliiEREM Filebeat X Logstash fEEEXR
fxie.infoq.cn (BEZFRLA, HERRIBE). HIEEAREESINBEEE: bl
F Kafka &4 AL RS, £ Elasticsearch FEEIEE N\$T#xie.infoq.cn. &
K, ELK iR RT AR ARSKF S UETNENRE, FEREEERIAIN
MHNE—ARIERE Y —,

« iBfF (Traces) Efi: 9HXNEES APM - A7 RE—XBERESHRRFAHH
“IRTE” , BIWE 2010 F£&%K Dapper EXEEHISEM, FRERRREHILMT
Zipkin (2012 £&H Twitter 7HR) FH2HREELR, EREITIEREINET
fRS312R Span (BBE) #HE, BEAIARRERE, EMENERESRSIERM#K
FixHR, Uber FRM Jaeger (2016 ) #H—F T BEINEN, BRILFRRI
OpenTracing (2016) # OpenCensus (2018) EFHKFUE/E, ARNEARIDEER
B ER S — API #0Oxie.infoq.cnxie.infoq.cne APM FE&NIEBERS N A 4ERE
IEAFELE S 5130 New Relic fif Bohis MR ML EE]. BIRESTIOREE, AR
£ SaaS ¥& LEMARKMIEZ AN . X—RIARE, FIEMEBTMLMEE
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https://academy.broadcom.com/blog/aiops/from-kalman-to-kubernetes-a-history-of-observability-in-it#:~:text=Arguably%2C%20the%20meaning%20of%20observability,state%20of%20complex%20application%20environments
https://academy.broadcom.com/blog/aiops/from-kalman-to-kubernetes-a-history-of-observability-in-it#:~:text=external%20outputs
https://www.honeycomb.io/blog/observability-5-year-retrospective#:~:text=Christine%20and%20I%20started%20Honeycomb,that%20to%20our%20entire%20industry
https://www.honeycomb.io/blog/observability-5-year-retrospective#:~:text=solution%20under%20the%20sun%20and,that%20to%20our%20entire%20industry
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=SoundCloud%20%E5%9C%A8%202012%20%E5%B9%B4%E5%BC%80%E6%BA%90%E4%BA%86%20Prometheus%EF%BC%8C%E4%BA%8E,%E6%95%B0%E6%8D%AE%EF%BC%8C%E4%B9%9F%E5%8F%AF%E4%BB%A5%E9%80%9A%E8%BF%87%20Pushgateway%20%E6%8E%A5%E6%94%B6%E7%9B%91%E6%8E%A7%E5%AF%B9%E8%B1%A1%E6%8E%A8%E9%80%81%E7%9A%84%20Metric%20%E6%95%B0%E6%8D%AE%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%E6%88%91%E4%BB%AC%E5%8F%AF%E4%BB%A5%E4%BD%BF%E7%94%A8%20PromQL%20%E5%9C%A8%20Prometheus%20Web,%E4%B8%AD%E6%A3%80%E7%B4%A2%E3%80%81%E5%88%86%E6%9E%90%E5%AE%9E%E6%97%B6%E6%8C%87%E6%A0%87%E6%95%B0%E6%8D%AE%EF%BC%8C%E4%B9%9F%E5%8F%AF%E4%BB%A5%E4%BD%BF%E7%94%A8%20Prometheus%20%E7%9A%84%E6%95%B0%E6%8D%AE%E5%9C%A8%20Grafana%20%E4%B8%AD%E5%88%9B%E5%BB%BA%E6%9B%B4%E5%8A%A0%E5%A4%8D%E6%9D%82%E3%80%81%E7%BE%8E%E8%A7%82%E7%9A%84%E7%9B%91%E6%8E%A7%E4%BB%AA%E8%A1%A8%E7%9B%98%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202014%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%E4%BD%A0%E4%BB%A5%E4%B8%BA%E8%BF%99%E5%B0%B1%E8%B6%B3%E5%A4%9F%E4%BA%86%E5%90%97%EF%BC%9F
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%E7%94%A8%E4%BA%8E%E6%97%A5%E5%BF%97%E6%94%B6%E9%9B%86%E3%80%81%E4%BC%A0%E8%BE%93%E5%92%8C%E5%A4%84%E7%90%86%EF%BC%8CElasticsearch%20%E7%94%A8%E4%BA%8E%E6%97%A5%E5%BF%97%E5%AD%98%E5%82%A8%E5%B9%B6%E6%8F%90%E4%BE%9B%E6%90%9C%E7%B4%A2%E5%92%8C%E5%88%86%E6%9E%90%E8%83%BD%E5%8A%9B%EF%BC%8CKibana%20%E5%88%99%E7%94%A8%E4%BA%8E%E5%8F%AF%E8%A7%86%E5%8C%96%E5%88%86%E6%9E%90%E6%97%A5%E5%BF%97%E6%95%B0%E6%8D%AE%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202016%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202016%20%E5%B9%B4

“—RARPBERED T ERS, 8TAENSZL, RETEWEL TR, MRKEAT
[ERAEAIE, £ 2010 FAFH, “=AEZRE BIFHME: Metrics EEBRRE
K62, Logs IBREBHEMHAT, Traces ZIETERFER, X=XKMIBHLEIR AL
TNMER EEFRIRiIbm.com, EFEERRZE, FNEHREZEFIBEIXRE ID EARHER
(BIENEEEFMNA trace id FELUXE trace) , XAZREBIBXEKDITENET AI8E,

fENBRSEIGIRM: REZFaIWNEETTLH#, B 2010 1, EfIKSEBEIR
RIIASH, HitzBRZHFREENBXE, —FH, XSBEHARFEEE Prometheus.
Kibana. Jaeger £ZMREFREMR, FITEIEREESHXAE. BEXNMNER, 247
TSN, 5—AE, FENREIEETERkE: HRSEEITEESIENEK, S4ESE
#1 (High-cardinality) BViStREIBLAEFEEET T RES; BEEMEN BB MIELMEIE
K, ELK £BELERAAMIBEEIAMAES R ME TR, BiEFEMIENERA, E2EXRE
B MEXRD Span MIERE KRS, T EAERE, AJEEIHIER. XEAFEEANRE
A EE R EREMFA B EE B 2F0ENEIE. sy, AFARIAEFERR, BXF
H—: tbARE—MERNEFER, TSEFENr. BE. BEREORERMAR. SRR, &M
THIERESWE, AIMBMNETX—NHEEKREM —iBtbailais, TIRMAEIsE X=Xt
TRRRASKITH, HIINEE Query Diristn A TLREIRS, B BEATEMBIRRER, B
BEREAMBRSERFEL, EEREFREXLEHIERERERMA, KAFTERETH LT
XAT—IMERR “SXaIgE” BT T7RE,

RREFEIRRHEMNRS:

* Prometheus (}5tr1): =E4RAESL EMREKIERSixie.infoqg.cn, fim: Pull
BRNBRSEZMANFIEEEESBRBEAINR, ZLEREN PromQL EIFESREK,
SHTENBIEIINMaINL; BEANFHIEEERNSN, tRESEK (X%
Exporter M%) - Prometheus EA&RENETEF R4S (Alertmanager), i
ETFREXMNEE, KRBV HRERE, BR: BET metrics, FiRmBAEMELER
IRE;, BTN REMAEMENBSERT, EBAMBRIME TESARTHEFEREAR, WS
BEHHE WMAEBREFEIMEENIENR) MEEME, ZSEESFIRIHSNER, It
PromQL BABAEIEEES, FIMER K.

 ELK # (Elasticsearch + Logstash + Kibana) (BZ): FFRASHBRAE
MESHAxie.infoq.cn, s Elasticsearch LIS ESXES IFIEER, i
RERFTE. XBFHERBES, Kibana FEAY, EHIENERE. BERUE, AEE
HAFLZIMEEE, Logstash/Filebeat #HFE, AIx BEH#HITIISHEMN (W0 Grok
IENIRENFER) , SCMEEHIEBE Do ELK BSINEREPHMAL grep AKAR
BXES, HoiELERATMLIRS, RARSHEHERE, BR: ELK JEGER
ERIS, Elasticsearch £BFEAENENFEMEA BEZEAMIELIE, Logstash
BT JVM BT ES A ERERFAExie.infoq.cn, EESRIENIZET, SE&8
BEHIPREASR. EX, BENERAEEREMXBENEERAIEIN, RZEER
TEERXEEEN (BRATLUEE trace id HFLWM—EXEK), S&M=S, ELK B4
BmAH ‘KR, BEEFENEES CEI M.

» Jaeger/Zipkin (GBER): FFRAHRNEBERRS, BTEEDHIVERVIARAER. 1
B EBEMER—RIEREINRZSIAREEMETSEN, SR TR
HmIE; %3FZIES Instrumentation SDK, WHEREZEESENAEH Trace #iE;
Jaeger RRIHEAFEN MK Ul, tliZRSFSIRERITLISEER, EBLANMEEIEHNIE
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https://www.ibm.com/think/insights/transitioning-monitoring-observability#:~:text=Observability%20takes%20system%20intelligence%20further,complex%20behaviors%20across%20distributed%20systems
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=SoundCloud%20%E5%9C%A8%202012%20%E5%B9%B4%E5%BC%80%E6%BA%90%E4%BA%86%20Prometheus%EF%BC%8C%E4%BA%8E,%E6%95%B0%E6%8D%AE%EF%BC%8C%E4%B9%9F%E5%8F%AF%E4%BB%A5%E9%80%9A%E8%BF%87%20Pushgateway%20%E6%8E%A5%E6%94%B6%E7%9B%91%E6%8E%A7%E5%AF%B9%E8%B1%A1%E6%8E%A8%E9%80%81%E7%9A%84%20Metric%20%E6%95%B0%E6%8D%AE%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202014%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%E4%BD%A0%E4%BB%A5%E4%B8%BA%E8%BF%99%E5%B0%B1%E8%B6%B3%E5%A4%9F%E4%BA%86%E5%90%97%EF%BC%9F

Ko BIR: BERFEIRER, MAXRENIEER SDK 25, WTFEERAHE
=FRSAREFME,. 2EABEFREEFERK, BEFTEXRFRHRE, XBKED
DERFEFERIER, TiERiE—LERNE, BERIENS T EEEHPENIE, AJHE
U FIANEEER, FE5 metrics MIEBESEE A BETRIZUTIRG, Ltboh, EBELEF
BEGin (Jaeger &8 IZNNicsiig,

* OpenTracing/OpenCensus (APM A#trk) : BERENEKBERAETEISL,
B7E 2010 FREHHER —R. XM MABEXENRRER/KIEXIZHE—
API: WARERIRAERZOIZR span 1 metrics, KEAJUIHEZMER (Zipkin.
Prometheus %) xie.infoq.cnxie.infoq.cn, 1923 AW R AT EL (Light-
Step/Google %) #TF 2019 F£&H#H 3 OpenTelemetry trfxie.infoq.cn, fim:
Wh T AINUNEGEIE X 5i—, 7EUEERY OpenTelemetry FAIEEMER, ALXEZR
MEZERBRMANBEAESR, A2EAWNEITTEM, BE: 7 2010 £RKE,
XETRERREH, FERARE (FMUEHT) HNRE, #R5 EWASTERA, 8
EfREEMTESY, FHXKEIRT “REARIEXTNIEO” MMM EER X,

2020 F£1: 2ZTWNENA (—1EE. OpenTelemetry. eBPF,
SRE 3:§%)

SF#EE: #HAN 2020 F£4, “FF 5 AHNE” eXEEVNREN —ANFTERR
FIRHESLNMER, MBERMEIRAFNA—NRSIER., 2N (Full-Stack
Observability) I&EEMII&HE. A, AR AREEE, WEHXBEMAERD Telemetry
IR, SRR, EZ0EESER Metrics/Logs/Traces ERRIESHEIE, e
HE—EEARE, L TRFTUMZSAEERERARS, MEMX—BiR, FRE 2020 F11
WHT —RIFEANRELR, SIEABENTE. RREHIBEBRE. MOOBIELERSIN,
LUK Reliability TR ENE S

1. R&EHFRXMEH# (Agent - Sidecar —» eBPF) : £kl E@dEINLRE
Agent #HIZWEHIE, AMETERMNMRSEITHIIMN, Agent ENERIHEEL: KEFEE
AN S R URNEE Agent, Agent BB ZBRAHEEEHERRR, SHDRE
EIE, Alt, Sidecar FERXFHERT: BMEKERRITRASKAHTH 0% FRAK
gch, #AEFFI Service Mesh $y Envoy {12, &Y Sidecar £HBRSEHE,
MHPIEEIERMEIREIE, Sidecar EXXFEANMARE, BERHFSTIMUAERE
A, ETBRT Agent MBEMRFinfoobs.com, #AM, Sidecar HEAFPEIETT,
HME AR ARSRZEGHMZER. eBPF (Extended Berkeley Packet Filter)
HMENTE T X—/FH. eBPF 2—WAZER, AFERERFRZPHITIZTEENE
F, NnS&tiERASARAR. RMEE. REERSESEH. EF eBPF AN AN Pixie
(CNCF Sandbox 18H) g&f BzhMiMEEiThIRA#IEL, WESEMN HTTP 5K, #HiE
EEHRIERNERSZENE, MIHRENMANIE, B3 eBPF, MNBIEEMBRE
IF'RIETRES, ZMTESEANEEEREXie.infoq.cn, X7E 2020 ERBA R SEIEH N
HEGE YK SHABRETNARENEE, ARASHAKIBRMEE, & 5L
NREFAR. METRATHBREERE. H9A, eBPF EAIGKE, HiZHE eBPF 2%
BN, E&LFRIIE (80 bee. bpftrace) B TEEEO, HXBHIIFZFEENE
B eBPF TH, 2Mi#% 2. Agent - Sidecar - eBPF &I 7 MITIR s MIMERHINZ
TRNRFZRE, HIBEBRENBEEEMNANEEERHA,
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https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202016%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202016%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202019%20%E5%B9%B4
https://www.infoobs.com/article/20240515/64886.html#:~:text=%E9%9A%8F%E7%9D%80%E7%B3%BB%E7%BB%9F%E6%9E%B6%E6%9E%84%E7%9A%84%E6%BC%94%E8%BF%9B%EF%BC%8C%E5%8D%95%E4%BD%93%E6%9E%B6%E6%9E%84%E9%80%90%E6%AD%A5%E5%88%86%E8%A7%A3%E4%B8%BA%E5%88%86%E5%B8%83%E5%BC%8F%E6%9C%8D%E5%8A%A1%E5%8C%96%E3%80%81%E4%BA%91%E5%8E%9F%E7%94%9F%E6%9E%B6%E6%9E%84%EF%BC%8C%E4%BB%8E%E8%80%8C%E4%B9%9F%E5%AF%BC%E8%87%B4%E7%B3%BB%E7%BB%9F%E7%9A%84%E7%BB%84%E4%BB%B6%E5%92%8C%E6%9C%8D%E5%8A%A1%E8%B6%8A%E6%9D%A5%E8%B6%8A%E5%A4%9A%EF%BC%8C%E5%BD%BC%E6%AD%A4%E9%97%B4%E7%9A%84%E5%85%B3%E7%B3%BB%E8%B6%8A%E6%9D%A5%E8%B6%8A%E5%A4%8D%E6%9D%82%E3%80%82%E4%BC%A0%E7%BB%9F%E7%9B%91%E6%8E%A7%E6%89%8B%E6%AE%B5%E5%B7%B2%E9%9A%BE%E4%BB%A5%E6%BB%A1%E8%B6%B3%E5%BA%94%E5%AF%B9%E5%A4%8D%E6%9D%82%E5%88%86%E5%B8%83%E5%BC%8F%20%E7%B3%BB%E7%BB%9F%E7%A0%94%E5%8F%91%E8%B0%83%E8%AF%95%E5%92%8C%E8%BF%90%E8%A1%8C%E7%9B%91%E6%8E%A7%E7%9A%84%E9%9C%80%E8%A6%81%E3%80%82%E6%AF%94%E5%A6%82%E8%AF%B4%EF%BC%8C%E5%BE%AE%E6%9C%8D%E5%8A%A1%E6%9E%B6%E6%9E%84%E4%B8%8B%E9%9A%BE%E4%BB%A5%E7%94%A8%E4%BC%A0%E7%BB%9F%E7%9B%91%E6%8E%A7agent%E7%9A%84%E6%96%B9%E5%BC%8F%E8%BF%9B%E8%A1%8C%E8%BF%90%E8%A1%8C%E6%95%B0%E6%8D%AE%E7%9A%84%E9%87%87%E9%9B%86%E5%92%8C%E5%A4%84%E7%90%86%EF%BC%8C%E4%BB%8E%E8%80%8C%E4%B9%9F%E9%A9%B1%E5%8A%A8%E8%BD%BB%E9%87%8F%E5%8C%96sidecar%E6%96%B9%E5%BC%8F%E6%9D%A5%E4%BB%A3%E7%90%86%E6%B5%81%E9%87%8F%E6%8A%80%E6%9C%AF%E7%9A%84%E5%87%BA%E7%8E%B0%20%E5%92%8C%E5%BA%94%E7%94%A8%EF%BC%9B%E4%BD%86%E9%9D%A2%E5%AF%B9%E5%A4%8D%E6%9D%82%E7%9A%84%E8%B7%A8%E4%BA%91%E3%80%81%E8%B7%A8%E9%9B%86%E7%BE%A4%E3%80%81%E8%B7%A8%E5%BE%AE%E6%9C%8D%E5%8A%A1%E5%92%8C%E5%AD%98%E9%87%8F%E7%B3%BB%E7%BB%9F%E7%AD%89%E5%A4%8D%E6%9D%82%E7%8E%AF%E5%A2%83%E6%97%B6%EF%BC%8C%E7%BC%BA%E4%B9%8F%E6%9C%89%E6%95%88%E7%9A%84%E4%B8%80%E4%BD%93%E5%8C%96%E6%89%8B%E6%AE%B5%E3%80%82%E4%B8%8D%E6%98%AF%E4%B8%8D%E8%83%BD%E9%87%87%E9%9B%86%E5%90%84%E7%A7%8D%E7%9B%91%E6%8E%A7%E6%95%B0%E6%8D%AE%EF%BC%8C%E8%80%8C%E6%98%AF%E6%88%90%E6%9C%AC%E5%92%8C%E4%BB%A3%E4%BB%B7%E5%A4%AA%E8%BF%87%E9%AB%98%E6%98%82%E3%80%82%E5%9B%A0%E6%AD%A4%E5%8F%AF%E8%A7%82%E6%B5%8B%E6%80%A7%E7%9A%84%E6%80%9D%E6%83%B3%E4%BB%8E%E5%8F%A6%20%E5%A4%96%E4%B8%80%E4%B8%AA%E8%A7%86%E8%A7%92%E6%8F%90%E5%87%BA%E4%BA%86%E6%96%B0%E7%9A%84%E6%80%9D%E8%B7%AF%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=Log%EF%BC%8C%E6%AF%94%E5%A6%82%EF%BC%9AZipkin%E3%80%81OpenTelemetry%E3%80%81Prometheus%E3%80%81Zabbix%20%E5%92%8C%20Fluentd%E3%80%82%E5%AF%B9%20eBPF%20%E6%8A%80%E6%9C%AF%E7%9A%84%E4%BD%BF%E7%94%A8%EF%BC%8C%E4%B9%9F%E4%BD%BF%E8%83%BD%E5%A4%9F%E8%A7%82%E5%AF%9F%E5%88%B0%E7%9A%84%E6%95%B0%E6%8D%AE%E4%BB%8E%E7%94%A8%E6%88%B7%E7%A9%BA%E9%97%B4%E6%89%A9%E5%B1%95%E5%88%B0%E4%BA%86%E5%86%85%E6%A0%B8%E7%A9%BA%E9%97%B4%E3%80%82

2. MEXRBRMESET B [RT EHENR. BE. BEZRKE, 2020 FARTINEETE
MELT #% (Metrics, Events, Logs, Traces) ibm.comUK&i#—F i BIEFEGESEE
&, flwl, “EM” (Events) BEIEEENUKSTUIIRESH (NHBELE. EEFHM.
FEHY), EREEPEANTINEER, BT L TXER. IRKETEFFREE
fitk. KIB&E7. autoscaling iIBREFBHMNITEIL, UUEEBXEXD . B, “Profiling”
R (RZAAMEEZIM) £ 2020 FREREMAEMNEXERES FEmedium.com, FHEE S
MITERUEE IR EAERE CPU. RERMRERIIRESE, ERAIEE, &SI
BT REMEERSMERRER. XEXELER (Continuous Profiling) BFAREIE Parca.
Pyroscope Figft, HFEHIAARA WM HEMNENER IS medium.com, FEF, SEEFH
FiEE (RUM) #iE. &SR (ERIEKEN) FHiEMN ‘2% T, EEEN
B, FTEHBEBLEEENMEEHESA—IEE, —ERAFRZHAFASE. BEMARHRNE
BIFEFIEYS, EAA—HIEE, BIRE—EOEONTRMARENE, XMIBEST LM
ME A FHIRETERAAN, REAGRLIIEEEHR, BEMs, BRUESHE “4Etn
R, “HERR , 2XRAIMNIMEKRSFHENENGS: —LREEARNEEEIEK
B trace. EXBERE. MMNRZINIERENK, NMTEE R scenario, XkRAIEFH
T AR R HIERE

3. BEXH—5inEl (OpenTelemetry 5i8X9%E. SLO/SLA): AL EARE, —
PRBIIREFARIIERIENX—H. 2020 £, OpenTelemetry (&#F OTel) IHERNI=
m4E, Ex& CNCF XSENHERE, EELA (N2 (Instrumentation) FOMEIEN
Tixie.infoq.cn, OTel ¥2Z &1 OpenTracing #1 OpenCensus &3, RHt—FEREE
tr. BE. IEERRYVIEA API #1 SDK, LIK&EHI{ Collector EiExie.infoq.cn, FRERER
£/ OTel SDK 2, BIATEMFAFSINEREIE (W Span. Metric. Log), B Collector
BEAIEERH. BEEEMNI, OpenTelemetry EX TIFAMIBEXHYE (Semantic
Conventions) , MIEEWNIRIENE MG R, Fli0 HTTP BKRIERINEERLE —EH
http.method. http.status_code FEE; IBEZEIBMFEM db.statement. db.system Fo
XMHHSEHEARE. FAEIESHRS=ENENEIREN —, HFEEPIITHNERSE
Erxie.infoq.cn. AIf BIESE, OTel AFEENXEMM Span F4, FYS W3C Trace
Context FtnExRAxie.infoq.cn, ERABREDS. BXH—EEFIE SLO/SLA ER L,
SRE LA, RSFELEHR (SLO) #MihiY (SLA) BEERFA T EMENZOIEN, FlN
99.9% HUIEKRARINE. 99% BIEKRMMIETF 200ms F. LA, XESEEFEERET
BAEEZIN (FIFRMIITAER) ., MS, TN TEEFEERE SLO E XA
ANEEHERE: BIMEM Telemetry #IEITEH A SLI (ARSFERIETER) , BohiT
& SLO 15BN, HESIRMEHFET RITAlAEE, thil, Google =ieft SLO K&ix
%, “XBEFREIBH Sloth a]LETF Prometheus $EFR4ER SLO i, &FE L, X2
B ARPSIANESZSIEN: LAFRGKEMISERENSE, MIERARARE, XIFNE
TRE T HIESENRXMMEE, FRANRETFEMAFRNERLRM, infoobs.comittsh,
BXYH—tEKEETESBEHMSIT. APM. ABESEHISREM ** “Observability”
— 1 Z5 ¥+, [E90 Honeycomb s AFIEHY: “APM. I5ix. HEFLFIKRMESH—1:
BIYLNE” honeycomb.io, IS X—MEEAMAME, WHEIERA “Observability ¥
8”7 BRRSPEENSIENRRER, SR N RNBEEHAX N FRES,

4. RAEREMS SRE FEEHNES: TN ENBRFNERARALNSEmEN,
FERSTRATEHMNSEHIRNIRA. XMAATEEMS SRE (Site Reliability
Engineering) E&ME4E4S,. SRE @@ d=4rI MBS (SLI/SLO) FEIRTIE RN
BHESE®H, HESUBIBENRE NEEAH. @BEERSE) . AWM RMET I
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https://www.ibm.com/think/insights/transitioning-monitoring-observability#:~:text=Observability%20takes%20system%20intelligence%20further,complex%20behaviors%20across%20distributed%20systems
https://medium.com/@tejanvsk/the-observability-tools-landscape-2025-edition-41e41454ea50#:~:text=across%20all%20critical%20categories%3A%20metrics%2C,our%20systems%20in%20real%20time
https://medium.com/@tejanvsk/the-observability-tools-landscape-2025-edition-41e41454ea50#:~:text=across%20all%20critical%20categories%3A%20metrics%2C,our%20systems%20in%20real%20time
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202019%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=Open%20Telemetry%20%E6%8F%90%E4%BE%9B%E4%BA%86%E4%B8%80%E4%B8%AA%E7%BB%9F%E4%B8%80%E7%9A%84%E6%A0%87%E5%87%86%E5%92%8C%E5%B7%A5%E5%85%B7%E9%9B%86%EF%BC%8C%E7%94%A8%E4%BA%8E%E4%BB%AA%E5%99%A8%E5%8C%96%E3%80%81%E7%94%9F%E6%88%90%E3%80%81%E6%94%B6%E9%9B%86%E5%92%8C%E5%AF%BC%E5%87%BA%E8%A7%82%E6%B5%8B%E6%95%B0%E6%8D%AE%EF%BC%88Metric%E3%80%81Log%E3%80%81Trace%EF%BC%89%E3%80%82Open%20Telemetry%20%E7%9A%84%E6%A0%87%E5%87%86%E4%B8%8E,W3C%20%E6%A0%87%E5%87%86%E5%B9%B6%E4%B8%8D%E5%86%B2%E7%AA%81%EF%BC%8C%E9%A1%B9%E7%9B%AE%E8%B4%A1%E7%8C%AE%E8%80%85%E4%B8%AD%E4%B8%8D%E4%B9%8F%E6%9C%89%E5%8F%82%E4%B8%8E%20W3C%20%E6%A0%87%E5%87%86%E5%88%B6%E5%AE%9A%E5%B7%A5%E4%BD%9C%E7%9A%84%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=Open%20Telemetry%20%E6%8F%90%E4%BE%9B%E4%BA%86%E4%B8%80%E4%B8%AA%E7%BB%9F%E4%B8%80%E7%9A%84%E6%A0%87%E5%87%86%E5%92%8C%E5%B7%A5%E5%85%B7%E9%9B%86%EF%BC%8C%E7%94%A8%E4%BA%8E%E4%BB%AA%E5%99%A8%E5%8C%96%E3%80%81%E7%94%9F%E6%88%90%E3%80%81%E6%94%B6%E9%9B%86%E5%92%8C%E5%AF%BC%E5%87%BA%E8%A7%82%E6%B5%8B%E6%95%B0%E6%8D%AE%EF%BC%88Metric%E3%80%81Log%E3%80%81Trace%EF%BC%89%E3%80%82Open%20Telemetry%20%E7%9A%84%E6%A0%87%E5%87%86%E4%B8%8E,W3C%20%E6%A0%87%E5%87%86%E5%B9%B6%E4%B8%8D%E5%86%B2%E7%AA%81%EF%BC%8C%E9%A1%B9%E7%9B%AE%E8%B4%A1%E7%8C%AE%E8%80%85%E4%B8%AD%E4%B8%8D%E4%B9%8F%E6%9C%89%E5%8F%82%E4%B8%8E%20W3C%20%E6%A0%87%E5%87%86%E5%88%B6%E5%AE%9A%E5%B7%A5%E4%BD%9C%E7%9A%84%E3%80%82
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=Open%20Telemetry%20%E6%8F%90%E4%BE%9B%E4%BA%86%E4%B8%80%E4%B8%AA%E7%BB%9F%E4%B8%80%E7%9A%84%E6%A0%87%E5%87%86%E5%92%8C%E5%B7%A5%E5%85%B7%E9%9B%86%EF%BC%8C%E7%94%A8%E4%BA%8E%E4%BB%AA%E5%99%A8%E5%8C%96%E3%80%81%E7%94%9F%E6%88%90%E3%80%81%E6%94%B6%E9%9B%86%E5%92%8C%E5%AF%BC%E5%87%BA%E8%A7%82%E6%B5%8B%E6%95%B0%E6%8D%AE%EF%BC%88Metric%E3%80%81Log%E3%80%81Trace%EF%BC%89%E3%80%82Open%20Telemetry%20%E7%9A%84%E6%A0%87%E5%87%86%E4%B8%8E,W3C%20%E6%A0%87%E5%87%86%E5%B9%B6%E4%B8%8D%E5%86%B2%E7%AA%81%EF%BC%8C%E9%A1%B9%E7%9B%AE%E8%B4%A1%E7%8C%AE%E8%80%85%E4%B8%AD%E4%B8%8D%E4%B9%8F%E6%9C%89%E5%8F%82%E4%B8%8E%20W3C%20%E6%A0%87%E5%87%86%E5%88%B6%E5%AE%9A%E5%B7%A5%E4%BD%9C%E7%9A%84%E3%80%82
https://www.infoobs.com/article/20240515/64886.html#:~:text=%E6%A0%87%E4%BD%93%E7%B3%BB%EF%BC%8C%E6%AF%8F%E4%B8%AA%E6%8C%87%E6%A0%87%E9%80%9A%E5%B8%B8%E9%83%BD%E6%9C%89%E5%85%B6%E5%90%88%E7%90%86%E5%8C%BA%E9%97%B4%E8%8C%83%E5%9B%B4%EF%BC%8C%E6%9C%89%E5%85%B6%E5%90%88%E7%90%86%E6%9C%8D%E5%8A%A1%E7%9B%AE%E6%A0%87%EF%BC%88SLO%EF%BC%89%E3%80%82%E7%B3%BB%E7%BB%9F%E6%9C%8D%E5%8A%A1%E5%AF%B9%E5%A4%96%E6%8F%90%E4%BE%9B%E7%9B%B8%E5%BA%94%E7%9A%84%E6%9C%8D%E5%8A%A1%E4%BE%9D%E8%B5%96%E4%BA%8E%E8%AF%A5%E6%9C%8D%E5%8A%A1%E7%9A%84%E8%87%AA%E8%BA%AB%E8%AE%BE%E8%AE%A1%E6%9E%B6%E6%9E%84%E5%92%8C%E9%83%A8%E7%BD%B2%E6%9E%B6%E6%9E%84%E3%80%81%E5%8F%AF%E6%89%A9%E5%B1%95%E6%80%A7%E8%83%BD%E5%8A%9B%E7%AD%89%EF%BC%8C%E4%BB%8E%E8%80%8C%E4%B9%9F%E5%8F%AF%E4%BB%A5%E8%AE%A1%20%E7%AE%97%E6%88%96%E4%BC%B0%E7%AE%97%E5%87%BA%E8%AF%A5%E6%9C%8D%E5%8A%A1%E7%9A%84%E8%AF%A5%E9%A1%B9%E6%8C%87%E6%A0%87%E7%9A%84%E6%9C%8D%E5%8A%A1%E8%83%BD%E5%8A%9B%EF%BC%88SLA%EF%BC%89%EF%BC%8C%E6%AF%94%E5%A6%82%E6%9C%80%E5%A4%A7%E5%B9%B6%E5%8F%91%E6%95%B0%E3%80%81%E6%9C%80%E5%A4%A7%E8%AF%B7%E6%B1%82%E4%BD%93%E3%80%81%E6%9C%80%E5%A4%A7%E5%8D%95%E4%BD%8D%E8%AF%B7%E6%B1%82%E9%87%8F%E7%AD%89%E3%80%82SLI%E3%80%81SLO%E3%80%81SLA%E6%98%AF%E7%B3%BB%E7%BB%9F%E6%8C%87%E6%A0%87%E7%9A%84%E4%B8%8D%E5%90%8C%E6%96%B9%E9%9D%A2%EF%BC%8C%E6%9C%89%E5%8A%A9%E4%BA%8E%E5%9B%9E%E7%AD%94%E7%B3%BB%E7%BB%9F%E9%97%AE%E9%A2%98%E7%9A%84%E2%80%9C%20%E4%B8%BA%E4%BB%80%E4%B9%88%EF%BC%9F%E2%80%9D%E3%80%82%E6%8C%87%E6%A0%87%E5%85%81%E8%AE%B8%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E5%BC%80%E5%8F%91%E4%BA%BA%E5%91%98%E6%A0%B9%E6%8D%AE%E4%BB%96%E4%BB%AC%E5%AF%B9%E7%B3%BB%E7%BB%9F%E5%AE%9E%E9%99%85%E5%B7%A5%E4%BD%9C%E6%96%B9%E5%BC%8F%EF%BC%88%E4%BB%A5%E5%8F%8A%E5%A4%B1%E8%B4%A5%E6%96%B9%E5%BC%8F%EF%BC%89%E7%9A%84%E4%BA%86%E8%A7%A3%EF%BC%8C%E6%8E%A8%E5%AF%BC%E5%87%BA%E6%9C%89%E5%85%B3%E7%B3%BB%E7%BB%9F%E9%9A%90%E8%97%8F%E6%96%B9%E9%9D%A2%E7%9A%84%E5%85%B3%E9%94%AE%E4%BF%A1%E6%81%AF%E3%80%82
https://www.honeycomb.io/blog/observability-a-3-year-retrospective#:~:text=Charity%20Majors%20contributes%20an%20article,%E2%80%9D

X—tIMEIERM—2E S REN Telemetry, SRE BAEILTME", £ 2020 F1X,
BINEIRIZETFEHIEAE SRE LR, Maiid SLO &%, UK Incident EIEER
%, fflg0—LE Observability F& v ABohEMIE E—EEBTEIRY SLO ke, itBBEME
SEEMEBIRTAE EFE, HEENEANSTITHE, XESTFELSEHNNFIEEEREZRA L
EAE, REEBMELIIMARSESZTEH NS, tht, oMUt ZIZT BRSO
(Postmortem) ##F4Eei# | SRE s2iAKENEGEIMMMAPES], MESHAILNEELL
THEIMEENS “BRELMT”, B IREFHIEN EE. BLtil, SRE LHESENEMKSHE
PRESTHD, TWNFEE EEREN—Ed N EIRE S AI/ML #1TRE1N. iRE
3% (B0 AIOps), jBi’b A TiZk#fEtialproduct-conference.corp.rakuten.co.inproduct-
conference.corp.rakuten.co.in, B[, 2RISR SRE 27T “BHER" 1 “Y
R, ILEENERHERMAESHIEHTER, —EBHMEM: SRE ARIXLNMRRRT X
FER (APERMTEY), IR SRE #ETEENMHITFER. REXBITHERS
REMMIERRNEH

REREFBEIRARMRESRR:

H4— Telemetry #IBHCEHMNEEE, RENBIERG. 2HNEER. BEEFZME
Sxie.infoq.cn, @ iEA SDK, KR EZESNAMNNESSLEZE, BREAEEEE
Be, BXATHEFIERSHEHIE—H, TEEMSESH. OTel Collector &Rz
FREINMKELIEN GRS H, HEMERMNEEE (Observability Pipeline)s
OTel BRIARZ BHHXZEF, £-HH. BIR: nEHEHTREDZIBESLMHER
—, —EEEWHE/AETFEIIROA 2 Exie.infoq.cn, 5IN OTel FEEF N
B —ENE, HEPELF Collector £, WFRTHEBRAATEES . FXE
i OTel MESLETE, LHEERENSENEE, EBAMET, Collector E&
EERMREMATT B EEFE,

 Grafana “LGTM” Stack (Loki H¥E + Grafana + Tempo ERR +
Mimir/Metrics) : X2H Grafana FRH—ESMNIEAEES, EESH—
WAE=KZHE#HIE, iR Loki E—MENEHEBENRS, &ITBEEM
Prometheus, ¥ BERBILEXRESIMEINEDLERE, TEREGEEREN2XE
I, RUREMMEEKRER, BREAMEE ELK {gxie.infoq.cn, Tempo 9% iE
ErfEin, IR EMIZWAE trace F@id tracelD &Eif), £MiRYF., Grafana £
NEg—aits, sILUEIRNEREEN Prometheus #6415, Loki BE. Tempo BER, £
B—(YREBRTFAEESRE, BI—HWRE (BII0F tracelD A Loki HEM
Tempo BIRHIXELE) , AP AETE Grafana FM—NEEIERBkEE BB AT EIEE B
&, BXEEIRA trace, EHATR DM, BAEKRIERE, JRELAAANH. BR:
ZAMREIAH Grafana AEHHERICEIINI, B &EI APM T —&lL,
B—EEREREMRD. Loki BWZEIHEESMERT Elasticsearch AR/ (FREEEZ
X)), Tempo WFEHEEES R tracelD EAEH, /MR Jaeger BBENEE
trace BER AR E. FEIXLERBEMERAEMNZSTHNE, s, EXNEIESR—
&L, *FERF X Grafana AGEREHIGTHENNRE, FEFHEEEN.

« eBPF MIMTA (40 Pixie. BPFTrace ¥): #|f eBPF #17 Bt RAZZLIRMAY

MEFFE Pod RYIEKEER. SQL &if. $HRFERSE, HUHAERREZN, /1
FEFANTFH. HEEFER, ERUANNAREARENEE (MRERREIE
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https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=%2A%20AI,Datadog%2C%20Prometheus%2C%20and%20Dynatrace%20emerged
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=4,Log%20Correlation
https://product-conference.corp.rakuten.co.in/blog/AI-Powered-Platform-Monitoring-&-Alerting-Evolution-Tools-and-Business-Impact#:~:text=4,Log%20Correlation
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=%23%202019%20%E5%B9%B4
https://xie.infoq.cn/article/b8947d13f34db03c080d5125b#:~:text=Open%20Telemetry%20%E6%8F%90%E4%BE%9B%E4%BA%86%E4%B8%80%E4%B8%AA%E7%BB%9F%E4%B8%80%E7%9A%84%E6%A0%87%E5%87%86%E5%92%8C%E5%B7%A5%E5%85%B7%E9%9B%86%EF%BC%8C%E7%94%A8%E4%BA%8E%E4%BB%AA%E5%99%A8%E5%8C%96%E3%80%81%E7%94%9F%E6%88%90%E3%80%81%E6%94%B6%E9%9B%86%E5%92%8C%E5%AF%BC%E5%87%BA%E8%A7%82%E6%B5%8B%E6%95%B0%E6%8D%AE%EF%BC%88Metric%E3%80%81Log%E3%80%81Trace%EF%BC%89%E3%80%82Open%20Telemetry%20%E7%9A%84%E6%A0%87%E5%87%86%E4%B8%8E,W3C%20%E6%A0%87%E5%87%86%E5%B9%B6%E4%B8%8D%E5%86%B2%E7%AA%81%EF%BC%8C%E9%A1%B9%E7%9B%AE%E8%B4%A1%E7%8C%AE%E8%80%85%E4%B8%AD%E4%B8%8D%E4%B9%8F%E6%9C%89%E5%8F%82%E4%B8%8E%20W3C%20%E6%A0%87%E5%87%86%E5%88%B6%E5%AE%9A%E5%B7%A5%E4%BD%9C%E7%9A%84%E3%80%82
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https://www.infoobs.com/article/20240515/64886.html#:~:text=%E9%9A%8F%E7%9D%80%E7%B3%BB%E7%BB%9F%E6%9E%B6%E6%9E%84%E7%9A%84%E6%BC%94%E8%BF%9B%EF%BC%8C%E5%8D%95%E4%BD%93%E6%9E%B6%E6%9E%84%E9%80%90%E6%AD%A5%E5%88%86%E8%A7%A3%E4%B8%BA%E5%88%86%E5%B8%83%E5%BC%8F%E6%9C%8D%E5%8A%A1%E5%8C%96%E3%80%81%E4%BA%91%E5%8E%9F%E7%94%9F%E6%9E%B6%E6%9E%84%EF%BC%8C%E4%BB%8E%E8%80%8C%E4%B9%9F%E5%AF%BC%E8%87%B4%E7%B3%BB%E7%BB%9F%E7%9A%84%E7%BB%84%E4%BB%B6%E5%92%8C%E6%9C%8D%E5%8A%A1%E8%B6%8A%E6%9D%A5%E8%B6%8A%E5%A4%9A%EF%BC%8C%E5%BD%BC%E6%AD%A4%E9%97%B4%E7%9A%84%E5%85%B3%E7%B3%BB%E8%B6%8A%E6%9D%A5%E8%B6%8A%E5%A4%8D%E6%9D%82%E3%80%82%E4%BC%A0%E7%BB%9F%E7%9B%91%E6%8E%A7%E6%89%8B%E6%AE%B5%E5%B7%B2%E9%9A%BE%E4%BB%A5%E6%BB%A1%E8%B6%B3%E5%BA%94%E5%AF%B9%E5%A4%8D%E6%9D%82%E5%88%86%E5%B8%83%E5%BC%8F%20%E7%B3%BB%E7%BB%9F%E7%A0%94%E5%8F%91%E8%B0%83%E8%AF%95%E5%92%8C%E8%BF%90%E8%A1%8C%E7%9B%91%E6%8E%A7%E7%9A%84%E9%9C%80%E8%A6%81%E3%80%82%E6%AF%94%E5%A6%82%E8%AF%B4%EF%BC%8C%E5%BE%AE%E6%9C%8D%E5%8A%A1%E6%9E%B6%E6%9E%84%E4%B8%8B%E9%9A%BE%E4%BB%A5%E7%94%A8%E4%BC%A0%E7%BB%9F%E7%9B%91%E6%8E%A7agent%E7%9A%84%E6%96%B9%E5%BC%8F%E8%BF%9B%E8%A1%8C%E8%BF%90%E8%A1%8C%E6%95%B0%E6%8D%AE%E7%9A%84%E9%87%87%E9%9B%86%E5%92%8C%E5%A4%84%E7%90%86%EF%BC%8C%E4%BB%8E%E8%80%8C%E4%B9%9F%E9%A9%B1%E5%8A%A8%E8%BD%BB%E9%87%8F%E5%8C%96sidecar%E6%96%B9%E5%BC%8F%E6%9D%A5%E4%BB%A3%E7%90%86%E6%B5%81%E9%87%8F%E6%8A%80%E6%9C%AF%E7%9A%84%E5%87%BA%E7%8E%B0%20%E5%92%8C%E5%BA%94%E7%94%A8%EF%BC%9B%E4%BD%86%E9%9D%A2%E5%AF%B9%E5%A4%8D%E6%9D%82%E7%9A%84%E8%B7%A8%E4%BA%91%E3%80%81%E8%B7%A8%E9%9B%86%E7%BE%A4%E3%80%81%E8%B7%A8%E5%BE%AE%E6%9C%8D%E5%8A%A1%E5%92%8C%E5%AD%98%E9%87%8F%E7%B3%BB%E7%BB%9F%E7%AD%89%E5%A4%8D%E6%9D%82%E7%8E%AF%E5%A2%83%E6%97%B6%EF%BC%8C%E7%BC%BA%E4%B9%8F%E6%9C%89%E6%95%88%E7%9A%84%E4%B8%80%E4%BD%93%E5%8C%96%E6%89%8B%E6%AE%B5%E3%80%82%E4%B8%8D%E6%98%AF%E4%B8%8D%E8%83%BD%E9%87%87%E9%9B%86%E5%90%84%E7%A7%8D%E7%9B%91%E6%8E%A7%E6%95%B0%E6%8D%AE%EF%BC%8C%E8%80%8C%E6%98%AF%E6%88%90%E6%9C%AC%E5%92%8C%E4%BB%A3%E4%BB%B7%E5%A4%AA%E8%BF%87%E9%AB%98%E6%98%82%E3%80%82%E5%9B%A0%E6%AD%A4%E5%8F%AF%E8%A7%82%E6%B5%8B%E6%80%A7%E7%9A%84%E6%80%9D%E6%83%B3%E4%BB%8E%E5%8F%A6%20%E5%A4%96%E4%B8%80%E4%B8%AA%E8%A7%86%E8%A7%92%E6%8F%90%E5%87%BA%E4%BA%86%E6%96%B0%E7%9A%84%E6%80%9D%E8%B7%AF%E3%80%82
https://medium.com/@tejanvsk/the-observability-tools-landscape-2025-edition-41e41454ea50#:~:text=across%20all%20critical%20categories%3A%20metrics%2C,our%20systems%20in%20real%20time

- EESHEE: BE. ATE. B0, EPKX, #HEN R OESERE; tk RPC REH
PAMIIL U R % 5 A RE Mo

— P hE:

flowchart LR

subgraph Sources
UI[UI Events]
File[Files]
Timer [Timers]
Search[Vector Search]

end

subgraph Pipeline
N1[normalizel
N2[retrieve]
N3 [compress]
N4 [assemble]
N5 [(model call)]
N6{quality gate}

end

subgraph Sinks
Resp[Response Stream]
PG[(PG/Timescale)]
00[(OpenObserve)]
KB[(pgvector KB)]

end

UI-->N1-->N2-->N3-->N4-->N5-->N6
File-->N1

Timer-->N2

Search—-->N3

N6-->Resp

N6-->PG

N6-->00

N6-->KB

2. BWE#. Bk > CS/BS - piFmNE - oHA/BEHERN -
Dataflow x FP
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[ Dataflow

BT ER KRS FEIREY 51 SpUNE]
(K Web/KE—F  HREEA. 23 MU E/ME  HFH BR° -
(Monolith) ié 2 ‘BT, EAM
N/t
CS/BS & P i/ 3 5 W/ XEAE K ESHEE. BO EREUAES
ARS528 ff&55 &, RPC iBfi
b v
ENEipar=) SPA + Hilm T2 1L BIERLAZhRA. Schema
REST/GraphQL REDIH Registry +
B0
DHEN/HMERS  RSHFED + FIPARIE/BE MIXRE. 3K BEFEz) -
MQ/ESB iFER B, mE
% Span
EMHIKE)/CDC  Topic/Log —»  f#48/EIK BXXER. BEF BURTEES
1Ti5 PRIXE +BERE+E
i ¢
Dataflow X DAG + 4%y Al/RBY/AIfRRE  FERNS5TIH H—el: —t)
FP + Efcad B, T4,
KEHE

KPR BRE “MERBIFERINE" (Event Sourcing / ¥IKARE), BIfER
M “TRAR TN “UEENEER .

3. %i—
. _tﬂ%/m

—_

BRAEN (Dataflow x FP)
B, X, S @8, &t

FK—NARAELHR.

2. TRARBHMEE: y = (), BF. ARE. JRENL; BItEA (I0/&ZEIFR) kLl

ZiEEas.

3. K&EIME: Event Sourcing + Materialized View; EREMRE , RIAZIFKE/D]

B/ Mo

4. MIBRLYM%E: Schema (Avro/Protobuf/J]SONSchema) + ks fk; i/t [E

Schema,

5. AN RRR: S50 N Trace/Span/Attributes; SN HarHIEERE (inputs

- outputs — metadata),
6. MEMSAMX: EE seed. REFIGLIE; HEFEM
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4. Al [FERNBRIERIS
4

Sources — Transforms (4i%%) - Model Calls (Z#FEI{EA) - Policies &
Gates — Sinks,

* Prompt/Context #iE{: & prompt HLEMKEAN; RAG B “OFRR - E4ER
- AR

. 2%??55§§352Key = hash(inputs, model, seed, tools, version);ﬁﬁtpﬁﬂﬂi[],f§
MR,

« JRE(]&: BLEU/ROUGE/E¥. —3%1%*. k& (OPA/Cedar); Fi&tr - A5/
/1858,

5. RIESEFHEDE

o 4% 1/0 E(E&M): OpenTelemetry — OpenObserve (Logs/Metrics/Traces
- XRE + FIF/WAL),

o ;AI2/HMiRE: PostgreSQL + Timescale (E4R&/KRY) + AGE (BI&IRTM
+ pgvector (FIiR/ME{INZEH),

« mE%: Redpanda/Kafka (F3L5[)); miE Flink/Materialize g EME,

« RERS5EM: OPA/Cedar; RERE/NXMITFL1EIREF.

o B34y Avro/Protobuf + Schema Registry; BE&/&F X HENS Wiko

6. RAG i DSL (RIiXrI4mHE)

flow: fag-rag
nodes:
- id: normalize
= id: retrieve
- id: compress
- id: assemble
- id: call _model
- id: quality_gate
- id: persist
edges:
- normalize -> retrieve -> compress -> assemble -> call _model -> quality_gate -> persi

IBSA4%E (Attributes):

schema.ver, node.id, node.ver, input.hash, output.hash,
model .name, model.seed, tools, cost.tokens, retries
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7. BR5EQ (RDBEER)

ai-app/
flows/ # DAG X (YAML/DSL)
rag.yaml
ops/ # RB&/17]#T (OPA/Cedar)
pkg/
nodes/ # AR E T
sinks/ # PG/00/KV/FHRTE
adapters/ # LLM/VDB/SMER T H
services/
gateway/ # SSE/WS, X NAEIHES
scheduler/ # MimHE/ER/[EE
schemas/ # Avro/Proto/JSONSchema
db/ # DDL/ X% 5= HIEf

HTTP #0 (Rfl) - POST /ask: IEKK {query, kb, user, seed?}; M SSE i
(data: token)o - POST /flows/:id/replay: ¥HEMOEMN, SE from, to, key?o - GET
/traces/:run_id: RENZRAKEHIEEESIEIMEE,

8. AINS IR IEHEHES OTel

o §%i8 = —1 Span: 7f Attributes 5\ {schema.ver, node.ver, input.hash,
output.hash, cost}o
* jFiEsE (evidence link):
- AR (WEXH ID + RERIBHK)
- Prompt ({RiR/ZE) S5KEEE (model/seed/tools)
- BIHEE. RETSS5BREK
- Run/Trace ID (EFEMS5HIT)
o & FiF{h: A/B 5 Shadow LUIRIER. i, RESD. 4s/TF token,

9. RIMRBRE
9.1 Go: BFHAN “BRER" BF

package nodes
type Msg struct{ Key string; Payload []byte }

func Map(in <-chan Msg, f func(Msg) Msg, buf int) <-chan Msg {
out := make(chan Msg, buf)
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go func() { defer close(out); for m := range in { out <- f(m) } }0)
return out

func ModelCall(in <-chan Msg, call func(Msg) (Msg, error), buf, workers int) <-chan Msg
out := make(chan Msg, buf)
sem := make(chan struct{}, workers)
go func() {
defer close(out)
for m := range in {
sem <- struct{}{}
go func(m Msg) {
defer func(){ <-sem }()
// PR REEFEERRD
if v, ok := LookupCache(m.Key); ok { out <- v; return }
// ZIFRIVER (AIEZ 0Tel Span)

y, _ := call(m)
PutCache(m.Key, y)
out <- y
+(m)
+
// drain
for i:=0;i<cap(sem);i++{ sem<-struct{}{} }
1O
return out

}

9.2 Next.js (SSE FHUEH)

// apps/web/pages/index. tsx
import { useEffect, useState } from 'react'
export default function Page(){
const [q, setQ] = useState('')
const [out, setOut] = useState('')
useEffect (()=>{
if(!q) return
const es = new EventSource( /api/ask?q=${encodeURIComponent(q)}")
es.onmessage = (e)=> setOut(o=> o + e.data)
es.onerror = ()=> es.close()
return ()=> es.close()
}, [aD)
return (
<main>
<input value={q} onChange={e=>setQ(e.target.value)} placeholder="Ask..."/>
<pre>{out}</pre>
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</main>

9.3 OPA & (T%F)

# ops/quality.rego
package quality

default allow = false
min_len = 64

allow {
input.metrics.tokens <= input.budget.tokens
input.metrics.output_len >= min_len
not deny_reason

}

deny_reason {
input.metrics.toxicity > 0.2

}

9.4 PostgreSQL: JHEESREITH

-- db/schema.sql
CREATE EXTENSION IF NOT EXISTS pgcrypto;

CREATE TABLE IF NOT EXISTS event_envelope (
id UUID PRIMARY KEY DEFAULT gen_random_uuid(),
run_id UUID NOT NULL,
node_id TEXT NOT NULL,
input_hash TEXT NOT NULL,
output_hash TEXT,
started_at TIMESTAMPTZ DEFAULT now(),
finished_at TIMESTAMPTZ,
attrs JSONB DEFAULT '{}'
)

CREATE TABLE IF NOT EXISTS evidence_link (
id UUID PRIMARY KEY DEFAULT gen_random_uuid(),
run_id UUID NOT NULL,

kind TEXT NOT NULL, —-- doc/prompt/config/output
ref TEXT NOT NULL, -- X5 ID/BRER/AEIRE
hash TEXT,
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snippet TEXT,
meta JSONB DEFAULT '{}'

)

CREATE TABLE IF NOT EXISTS quality_eval (
id UUID PRIMARY KEY DEFAULT gen random_uuid(),
run_id UUID NOT NULL,
metric TEXT NOT NULL,
value DOUBLE PRECISION NOT NULL,
meta JSONB DEFAULT '{}',
decided BOOLEAN DEFAULT FALSE

10. HH#VHMBRESER

EHERE 1) RIBUMABAWSER “FTERNRIR (EOFRE, IBPHHEFHH . 2) £
Schema Registry + BIN/4HGEE,; SINBHFEFS Trace, 3) {BEIWERA TRnEIEHECES,
BB EEAER . 4) EXRERIENREE, B A/B & Shadow, 5) #MEIR/#HE,
ITBEITSEVINE,; TEIEEE,

BRI - (M HEWN MEM “FAIE + BER, BRINATED. - R#%7T OTel SDK,
REFIESNTE (BUmB/MRAE/MEE). - 1B “IMERARSS” ﬁ'ﬁﬂFmdké%%?, S
WO AWM, - 2 RAG AMYBREFRE/RRITS, tEEREEB TR,

M. mi—DiIE

timeline
title ZRMTEFRER
BX . B#HE, KEBWHER
Cs/BS : iZZIAMA, Wh{Fg3R
AIfEmAE - ﬂﬁﬁea@ KREDH

DRI/ HIRS - E/n, E—J—F“Bii
Dataflow x FP : #“'5\\2@ *51, TKERRIIL , AIE I

SETLIMEIN: - RWHE: flows/x.yaml —» KBERFREEEERTT. - ER
IR: 1F pkg/tracing BRI Tracer #EM (noop/otel IWEM) ., - BRI A:
services/scheduler & POST /flows/:id/replay, ¥t#& Timescale &, -
I"JZ%E&: OPA/Cedar B7E ops/, MBFH N EREIRKL, - FIERRLY: schemas/
Z18 Avro/Proto, CI REEFRAM,
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SEAREE (MEHIKLE openstack BIAEER)

BESITERANLE, AHn (L AWS, WEZR. Azure. GCP ARK) MARMLERTF
& (I OpenStack RESTETMBANNR) ERMIZITHRALIR EZFMHAZL T REB AR
B2, AikEEEEIEARTHEAR. BHMHRRE, MitRE. NS, FHE=KZ0EMEE
MNF, WD ERE B5 OpenStack 2RI, NS, HRefatn. BAHMIL.
T4, ZEPRE. ESARESFHENES.

R EPMEigT S51EEE

1:AWS Nitro &R E (BT £ A Nitro B4 EEME. FENSEINEM ENEE
2, ELF 100% MRS 885 FRATE A = Flallthingsdistributed.comallthingsdistributed.com)
IR BETEENCEEMNREIZITEERE, AWS RHRA Xen BN EIESSR
(Hypervisor) , {8 Xen @HRHEHELZHFAPZETHERS (EHXREFENAE 30%
HETE MU L) allthingsdistributed.com. NiZFA MM R 2, AWS BH
7 Nitro System, & &4 Hypervisor WA DM T AN ETEREH FHNREER
Hypervisor Hallthingsdistributed.com, Nitro 2% Nitro £ (faZEM4 VPC.
=fi& EBS % /O MiE) . Nitro 28R Nitro Hypervisor, X3 E
MU AHEHEZREM, CPU. MEMEFHEMERERA, ANZHREREEINZF
¥ 2 [allthingsdistributed.comallthingsdistributed.com. fl %0, f& B4 Nitro,
AWS BABEMRMEELH 100 Gbps MEFEN A &, HIFEMIERMEL & XEF
£ %X 4 {Zallthingsdistributed.com., EEEME, Nitro 2RIt EFEKEEE X
&4 hypervisor B root tKkP, ZIEEARTLTEZUBEENEEZ I DEF LK
#Eallthingsdistributed.com, X127 LbBiEZE4 Hypervisor EmREAEE,

Azure FEITEEMME ERBETF Hyper-V BWESIMR Hypervisor,H45& FPGA/SmartNIC
S ANE. Azure B Accelerated Networking IhgEi&E:d Mellanox £ 8N
SR-IOV, ¥ VM EM-EEZMRS AYIE NIC EMINEE (VF) , f§ VM REsd
FHNEMUREN EBEHS, 'eMEEFLFHEEEERlearn.microsoft.com, X—#1HI2
AF Nitro FEPAE /O THRAEH, KW HHES5 1/0 FRE. Azure Hypervisor s
BiIRMEREMNMS Windows £ LR &M, Azure BZ1FETF AMD SEV BN & it
B VM EZ224%, BURAZEFR THAEREMNHESTS, T4ESE, Azure F)
A SR-IOV %[, & VM RKZIERM CPU AHEYEETHE, RS EHMRERE
Klearn.microsoft.com, Azure XL 5| N BiftEMH, S0ETF FPGA 89 SmartNIC (I
B AccelNet), REZFHEMNZEN (VFP) IheE, $EEH SDN HKETH#E NIC, LR
EERIERE, RFHMRYE Hypervisor MR EAERE.

GCP WitEEETF KVM E#L, EERMSEETEMHN Andromeda 53 E
WMWK, 5 Jupiter BIEFOLOMELE S, KIS SDN. Google 2iF@Ed ]
HFEX LMSHEEMEFRE ALK, T Andromeda 2.2 S| NEHFHIHH#—TRAM
gecloud.google.comcloud.google.com, #1401, GCP #]A Intel NIC B9 QuickData
DMA 5| RiMEAEIEEIEN, H7E NIC LHE T EIEMEBFIRE, MNELEN CPU
FHcloud.google.com, 5 Azure B SR-IOV EFEARRE, GCP #EFREH SR-IOV
miE £ NIC MIREHHEISSIEMMEZINRE, LUBERE VM BEHETIFEMEEN
Fcloud.google.com, X{E GCP rJUXMEIMMKZI%#HIT “hitless FLK” (LEHNHRFA
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https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=The%20Nitro%20System%20is%20comprised,thereby%20increasing%20overall%20system%20performance
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=With%20the%20Nitro%20System%2C%20EC2,passed%20on%20to%20the%20customer
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=In%20the%20early%20days%20of,for%20network%2C%20storage%2C%20and%20monitoring
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=The%20Nitro%20System%20is%20comprised,thereby%20increasing%20overall%20system%20performance
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=So%20what%20does%20this%20all,a%20faster%20pace%20of%20innovation
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=In%20addition%2C%20the%20Nitro%20System,generation%20instances
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=In%20addition%2C%20the%20Nitro%20System,generation%20instances
https://www.allthingsdistributed.com/2020/09/reinventing-virtualization-with-nitro.html#:~:text=Third%2C%20we%20have%20designed%20the,locking%20down%20a%20traditional%20hypervisor
https://learn.microsoft.com/en-us/azure/virtual-network/accelerated-networking-how-it-works#:~:text=If%20the%20VM%20is%20configured,use%20physical%20NICs%20from%20Mellanox
https://learn.microsoft.com/en-us/azure/virtual-network/accelerated-networking-how-it-works#:~:text=Most%20network%20packets%20go%20directly,compared%20with%20the%20synthetic%20interface
https://cloud.google.com/blog/products/networking/google-cloud-networking-in-depth-how-andromeda-2-2-enables-high-throughput-vms#:~:text=Since%20we%20last%20blogged%20about,tenant%20environment
https://cloud.google.com/blog/products/networking/google-cloud-networking-in-depth-how-andromeda-2-2-enables-high-throughput-vms#:~:text=In%20Google%20Cloud%20Platform%20,run%20guest%20vCPUs%20more%20efficiently
https://cloud.google.com/blog/products/networking/google-cloud-networking-in-depth-how-andromeda-2-2-enables-high-throughput-vms#:~:text=In%20Google%20Cloud%20Platform%20,run%20guest%20vCPUs%20more%20efficiently
https://cloud.google.com/blog/products/networking/google-cloud-networking-in-depth-how-andromeda-2-2-enables-high-throughput-vms#:~:text=Furthermore%2C%20Andromeda%27s%20unique%20architecture%20allows,add%20features%2C%20or%20fix%20bugs

&), AFELEFER VM WER T HKEMEMEESHEE BUGcloud.google.com, £
X—EMT, GCP LI T VM EFEEREIE=IE 18 &, mEinMEITERT 8 FRIM
&, HEEBEZRAMBRARNEHPREXNE P LRI TFBH%cloud.google.com, LI,
FItEEGAE, GCP FIBAERN Titan REGH BRFEIRSISRE, AHBRBE=H
SmartNIC (#1&F Intel/IPU 5% NVIDIA BlueField &) EN#EER0 MEIFMEESS, 18
2R P FRE At EE.

MEZRVIFXA Xen, FE#EBMH X-Dragon 224, X-Dragon 5 AWS Nitro
FHETLT, U —MRE—FNENE: FME=EH CIPU (Cloud Infrastructure
Processing Unit) 2EH#Y DPU/SmartNIC, ¥7EE. ML, ReBXIEINLINEEM
¥ CPU H#HEI%Z BiEFtheregister.comtheregister.com, 1#EiRiE, X-Dragon/CIPU
OB EREREFEEL 5 [F), HEHIEEZER AL, REUEELNITREERA 30%
(HBHEFHERT £ CPU A 1/O A EHHEES) theregister.com, FIE=EH LT Bff
ARM Z2#g CPU (X 710) ATF&EBH LB, UAkEMA HPC ¥4 RDMA W%, H
P X-Dragon Z2#5| N7 ¥t RDMA g, AAiFEE ECS LfiEd/KE RDMA
Fabric 12FAMEELFIER, HFIRIRERSKLKN SMC-R MHYSEIMEAY RDMA B;i%EH
ffAalibabacloud.comalibabacloud.com, S&FME, ME=NitEZREEE CIPU+
B CPU M4AE, KM T HEM AWS Nitro WRRREMERERA SR, TIEES E5E
R RIFRED

OpenStack BEHEELVBENYIERS2S L, FRARBAAEFEN KVM/QEMU 41t
8 Hypervisor (ta[%#f Xen. Hyper-V &), £%¢#9E, OpenStack By Nova it&
IRSZESHARERFEMEII, RFUHES. KZ# OpenStack FAB=fEAR KVM
it Linux BEIMEEE OVS #HITMEMEMEZEOEIE, BTRO S SN E REGME:,
OpenStack FRINER TEMEFEELEEIMAN Nitro. Hyper-V 5, (B EFRRY
TERMBEAIERE, WEEREIRAREENMEE. $190, OpenStack X% CPU EE (41
CPU pinning. HugePages. KT1ATF) FIhaER B EMEFHE; 27 SR-I0OV 1 PCI
Hif BB GPU BEEEWL, LURFA /O 148E; XA DPDK & OVS &%,
REEMZENIEL, FY, OpenStack SFEW ALK BFEENS, W4 SmartNIC (U
Nvidia BlueField) £mEI A EP, LR MUR BIIINRERR, £fx L, OpenStack Ei
EAXEETMBERZERFEF TEmEFE#E Kubernetes £ (81 OpenStack on Kubernetes) #1
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AZBFE%E OS, A Google FEHLZHAKIENRIE, Android FIFBRIMEERZ
[T HEEBER RS (W=2M One Ul /KB MIUI), M ERZERNER, Android
FNEEHRE N AZ S THH. Android BAMNA4ES (Google Play & &
NEAEE) WEEMITIXHE, A&, Android 2AFR, HEEM GMS RSMEH

59
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B EAAR, XSRESHRUNALREIESFRE, 10S NEERQFHARNE
& OS, SBHRESE (UE1TF iPhone/iPad). i0S USRS EMEREML K
R, FREBISHFARREFE SRERSIAIL N ERH, MEXLL: Android A3l
THENSERERNEMESFT BE (MBTAIWEERIREHE Android 5%) ,
i0S MAFREIAFENERFEMTRES, T, FRAMENY, ARES
imtaE, &FERENBRFEEFER,

o YEXF (IoT) MEIRANTH: XNMUHIEE L, BEEMIZHIZZAN RTOS, A
REREZHVERAT Linux, —7AHE, FEERAN OS EHLE, HEY ARM M &7
BN LR FreeRTOS. Zephyr RTOS ZFesbf.orgo FreeRTOS BB, K
1ZAEE, BERARINFE MCU LEXLHREZ—,; Zephyr B Linux E£5F 8, i
ZEMBAERS, HATYBEMERSEM T Ii&&Fesbf.org, XLFFJE RTOS it
SEHRAEME AR, XEHXEFSNHE, EEYEMIgEREETRME, Linux
EHRAR MR E SBEEEMA, FIONERSEFAIREITHEE Linux 217k, X
%%7 IoT 1&itH Ubuntu Core &% (288K RXPRNELEHHEZLHA
fFcn.ubuntu.com) ., F—AE, BLE#HAR OS/RTOS ZEEXRFZELIEBE—FZ
i, LI, AESHREINEER™EITIL, BB RTOS W Green Hills
Integrity. WindRiver VxWorks, /&R QNX Neutrino, XERGEI T
ZEIFAEINE (DO-178B. ISO 26262 %) , RMH BXZFMKESLL, EE3T
SEHERMESHNHRARNLA, ERAENMEERARELE, 2EmMs, loT JUHFE
OS HRTEAAFMBUERIF (HXEHZMINNS Al E2209325), @ik OS RifE
WIHERNSERE (EXBESIFETHER) . MEEYEMASE, HITRESEAL
& OS (W0 RT-Thread. % W#Z OpenHarmony %) BkEESNG W OS B9EE,

o TubiEfItiiE: ETITMBmETE, RIERRZTERNHEEMENIEN, FRL,
XERBUEIRMERALES, FI0T PLC FHEEZAFRE OS, KE DCS &=l
R45i51T VXWorks 5 QNX &, XERFRZEITE, EHNNEMNEEAERN
e, HE KIFETENIMIZIHRS. AMOFEREREGEERER, BHIRTH
REELRENIEE: “RAXBRRK @MILHETE, BIER—TIizH2E LR
BT FiFEERA OS (¥ Linux, AFANSKE. HiERIE) f1—4EERE% (0
RTOS, BAFRERESH), SdEMUREEEM_&E R Eiresbf.orgesbf.org, I
MELTAPMBAIEHIZERRA Xen B EEMIENE Linux 1 RTOS, FXEHE
HESHERTEESEAHR, XMAREEUREFARHXHM EaE (10 Linux
{2t PREEMPT RT EB%T, Zephyr & RTOS FARuEREO) o 7T 4.0 BY
£, FFiR OS WRFHEMEEN (523F OPC UA. MQTT =iEiEE) 5@l RTOS &
REMLSS, ETEHMFINTIL OS 8. AIFARAR TIRUEREE Lt R AR
R (R, BRMEFEZH]), REUXENERERBERTSIEN, FInER—
L TRERAWERRITRRZIN B L 2R Eblog.csdn.net,

b, BUMARRERASEMNS: FREAABDIE. "TEFMEMRD, E/RSE. IoT
FI AR, Bk OS FER I, REASENZAN, TRH. sReRMAMR
o WEHETMEHAIFNIL, MBBEIEWHHARE (40 Red Hat ¥ Linux TSI 8RS
57 m) R EAN. blog.csdn.neti A M7 EHBERM —ERZ, F1W0 Android BX
BEARAZXEEVAREFES. APNMREEAFERMNZRMEERE: FERELIH. 7
EAARARIR, EXRRSFRESILAFIEERL), BREASHRANRS B ZHFIU
B3 1o
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https://www.esbf.org/2023/08/22/%E6%B7%B7%E5%90%88%E5%85%B3%E9%94%AE%E7%B3%BB%E7%BB%9F%E5%8A%A9%E5%8A%9B%E5%B7%A5%E4%B8%9A%E6%99%BA%E8%83%BD%E7%B3%BB%E7%BB%9F%E8%93%AC%E5%8B%83%E5%8F%91%E5%B1%95-%E7%AC%AC/#:~:text=%E8%B0%A2%E8%80%81%E5%B8%88%E6%89%80%E5%9C%A8%E5%9B%A2%E9%98%9F%E4%B8%BB%E8%A6%81%E5%9C%A8%E4%BB%A5%E4%B8%8B%E5%87%A0%E6%96%B9%E9%9D%A2%E5%81%9A%E4%BA%86%E5%B7%A5%E4%BD%9C%EF%BC%9AZephyr%E9%80%82%E9%85%8DRK3568%E3%80%81Paddle%20Lite2.6%E9%80%82%E9%85%8DZephyr3.4%E3%80%81%E5%B5%8C%E5%85%A5%E5%BC%8F%E5%AE%9E%E6%97%B6%E8%99%9A%E6%8B%9F%E6%9C%BAZVM%EF%BC%88Zephyr,%E5%90%AF%E5%8A%A8Linux%E4%B8%8EZephyr%E8%BF%992%E4%B8%AAGuest%20OS%EF%BC%8C%E4%BB%8E%E8%80%8C%E5%9C%A8%E5%90%8C%E4%B8%80%E7%A1%AC%E4%BB%B6%E5%B9%B3%E5%8F%B0%E4%B8%8A%E5%AE%9E%E7%8E%B0%E6%B7%B7%E5%90%88%E5%86%85%E6%A0%B8%E9%83%A8%E7%BD%B2%E3%80%82%E8%B0%A2%E8%80%81%E5%B8%88%E8%BF%98%E8%AF%A6%E7%BB%86%E4%BB%8B%E7%BB%8D%E4%BA%86%E5%9F%BA%E4%BA%8EARM64%E4%B8%8EZephyr%20RTOS%E7%9A%84ZVM%E5%85%B3%E9%94%AE%E6%A0%B8%E5%BF%83%E6%8A%80%E6%9C%AF%E5%AE%9E%E7%8E%B0%E4%B8%8E%E5%BC%80%E5%8F%91%E8%A7%84%E5%88%92%E3%80%82
https://blog.csdn.net/Rookie_CEO/article/details/140430904#:~:text=match%20at%20L338%20%E6%AD%A4%E5%A4%96%EF%BC%8C%E9%9C%80%E5%85%B3%E6%B3%A8%E4%BE%9B%E5%BA%94%E9%93%BE%E5%8F%AF%E6%8E%A7%E6%80%A7%EF%BC%8C%E9%80%89%E6%8B%A9%E6%9C%AC%E5%9C%9F%E5%8C%96%E7%94%9F%E4%BA%A7%E3%80%81%E6%8A%80%E6%9C%AF%E8%B7%AF%E7%BA%BF%E7%A8%B3%E5%AE%9A%E7%9A%84%E4%BE%9B%E5%BA%94%E5%95%86%EF%BC%8C%E8%A7%84%E9%81%BF%E5%9B%BD%E9%99%85%E4%BE%9B%E5%BA%94%E9%93%BE%E4%B8%AD%E6%96%AD%E9%A3%8E%E9%99%A9%E3%80%82%E5%90%8C%E6%97%B6%EF%BC%8C%E6%95%B0%E6%8D%AE%E7%9A%84%E5%AD%98%E5%82%A8%E5%AE%89%E5%85%A8%E6%80%A7%E4%B9%9F%E6%98%AF%E8%80%83%E9%87%8F%E6%80%A7%E8%83%BD%E7%9A%84%E4%B8%80%E4%B8%AA%E9%87%8D%E8%A6%81%E7%BB%B4%E5%BA%A6%EF%BC%8C%E9%83%A8%E5%88%86%20%E4%BF%A1,%E5%8D%87%E7%BA%A7%EF%BC%8C%E4%BE%8B%E5%A6%82%E5%9C%A8%E5%B1%B1%E4%B8%9C%E3%80%81%E6%B2%B3%E5%8D%97%E7%AD%89%E5%9C%B0%E7%9A%84%E6%94%BF%E5%8A%A1%E7%B3%BB%20%E7%BB%9F%20%E4%B8%AD%EF%BC%8C%E5%9F%BA%E4%BA%8ED3000%E7%9A%84PC%E5%8F%AF%E6%97%A0%E7%BC%9D%E5%AF%B9%E6%8E%A5%E5%8E%9F%E6%9C%89%E4%B8%9A%E5%8A%A1%E7%B3%BB%20%E7%BB%9F%20%E3%80%82
https://blog.csdn.net/Rookie_CEO/article/details/140430904#:~:text=%E2%96%AA%20%E7%A8%B3%E5%AE%9A%E6%80%A7%E3%80%81%E5%AE%89%E5%85%A8%E6%80%A7%E3%80%81%E6%88%90%E7%86%9F%E5%BA%A6

3. #FRARE AL B, FHAREPNEZESIEA

BEANTIHES ATEENN, BREFRAFGEMRATEPMEERENEFEENAE. WA OS
TR, UEFtENBRUNERERR. #HE AL IGSHIENE TR, HZiFbs%
HESSHNRFENDE. FTEIIRITXESH,

BFHRMFEARS5 Kubernetes F8 OS {EF

BRUBOERIBENNASESN, SHERERFANFEEE— OS ARELREHZD
WMIIFRIEITNA, thEREMNENREEMEMgeekby.site, BF2eEA (40 Docker) B
KMBEAH Linux WIZEMH ** saZ =8 (namespace) FIFHIA (cgroups) ** Ip
BB R TEIREARBRERE ID. WLk, XHERAMNESZE, THIARGIZEEEx CPU.
NEFEHZRNERAgeekby.site, MitEM, Linux @IRNZNFILENSRIBEEZH D
8 MEHRETERR, MMEIRERAEIRNEMEgeekby.site, #EEZ T, Windows
MABNZIFES KRB, ITERWSINT EMZEATLI Windows B2s, BESTEEHE
Linux &23.

ARBUKRTHER, BEREH—DETH T IMUBVARZEHI50 AWS 89 Bottlerocket.
Rancher #J K30S %, Ef 24517 Linux £1Thik, (NESETERARNR/NAE, ##
FEAEEEMURGREFER, IRETX2MREM. XAIT OS AT BEREFEFMEH
PR MBRAMILAI T E RN T LA,

ARHHRSI Kubernetes (K8s) ##fh “T EMIRIERSA”. K8s HIEF4 OS R,
BEEESEAAETHEIHARNERHERI—MTERIFBNERS. B4XRY, Kubernetes
NENMTHENTRLEITERNIRERSA (ZEH A Linux) , K8s BEET A OS LEE
kubelet FIF#EEEH AN BB E0. FLEMEE. TR OS REEMNAFRETIA
IRMARIRREE, ™ K8s NiAEAGNLFERERE (Pod) BMEMENZE. NAIERIEHRS.
B LUIAR, BIERZFAEERM K8s RIETEMZE, K8s AR OS WL B 2RHH
WE. OS ®BIINEEY BiER K8s FK, #il Linux AZAFKFTE cgroup v2. 1M
namespace FE, DUIRHEMNENR R FEEEredhat.com,

596, OS T BHIARSBERESLES, NAEMEI Linux NE TR 2T AM SELinux
LZeEK, BFRUARES; MuNlit Windows Server Z#is{TASRHMAN K8s &
Ztkubernetes.io (1BEEIRAT ALAD), 289K, TR OS BBEFATIR, &
N EIRHEESEFEHNKE, MEAEMEHEZE LT53] Kubernetes T4, 121E&
KBIEREE. NRERE, N EERE LTRSS EiaTEEEAM,

AIZRENGSHIEF SR OS ZHF

AIER (AD) MALHREFZIMNitEEENZRERRELHES. AL INGZFEFAE
E#UETE CPU. GPU. NPU FER LHITHITIHE, AT HIENZERIS LM EHS
N, BRIERGEEPEEERNAEEG. SEZRNEMBMIEEZIHFNAE,

B, OS #MZHFEM AL FEM4INERE, WA OS Wiz (W Linux) RAEIXKEHEZERIEN
GPU. TPU. FPGA %, %41 NVIDIA GPU & Linux T8 CUDA IRz}, @it NiZIEIRE
I2 GPU REKIELIAE; Google TPU MITEARS 28 Linux £ILA PCle & ABRENE
HAFA APL, OS MARHE S XLEMBIRZFENZIFAL: MMGIEEXHEE., IOMMU
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https://www.geekby.site/2021/10/docker%E6%A0%B8%E5%BF%83%E6%8A%80%E6%9C%AF/#:~:text=,Docker%20%E5%9C%A8%E5%AE%B9%E5%99%A8%E7%9A%84%E5%9F%BA%E7%A1%80%E4%B8%8A%EF%BC%8C%E8%BF%9B%E8%A1%8C%E4%BA%86%E8%BF%9B%E4%B8%80%E6%AD%A5%E7%9A%84%E5%B0%81%E8%A3%85%EF%BC%8C%E4%BB%8E%E6%96%87%E4%BB%B6%E7%B3%BB%E7%BB%9F%E3%80%81%E7%BD%91%E7%BB%9C%E4%BA%92%E8%81%94%E5%88%B0%E8%BF%9B%E7%A8%8B%E9%9A%94%E7%A6%BB%E7%AD%89%E7%AD%89%EF%BC%8C%E6%9E%81%E5%A4%A7%E7%9A%84%E7%AE%80%E5%8C%96%E4%BA%86%E5%AE%B9%E5%99%A8%E7%9A%84%E5%88%9B%E5%BB%BA%E5%92%8C%E7%BB%B4%E6%8A%A4%EF%BC%8C%E4%BD%BF%E5%BE%97%20Docker%20%E6%8A%80%E6%9C%AF%E6%AF%94%E8%99%9A%E6%8B%9F%E6%9C%BA%E6%8A%80%E6%9C%AF%E6%9B%B4%E4%B8%BA%E8%BD%BB%E4%BE%BF%E3%80%81%E5%BF%AB%E6%8D%B7%E3%80%82
https://www.geekby.site/2021/10/docker%E6%A0%B8%E5%BF%83%E6%8A%80%E6%9C%AF/#:~:text=,Docker%20%E5%9C%A8%E5%AE%B9%E5%99%A8%E7%9A%84%E5%9F%BA%E7%A1%80%E4%B8%8A%EF%BC%8C%E8%BF%9B%E8%A1%8C%E4%BA%86%E8%BF%9B%E4%B8%80%E6%AD%A5%E7%9A%84%E5%B0%81%E8%A3%85%EF%BC%8C%E4%BB%8E%E6%96%87%E4%BB%B6%E7%B3%BB%E7%BB%9F%E3%80%81%E7%BD%91%E7%BB%9C%E4%BA%92%E8%81%94%E5%88%B0%E8%BF%9B%E7%A8%8B%E9%9A%94%E7%A6%BB%E7%AD%89%E7%AD%89%EF%BC%8C%E6%9E%81%E5%A4%A7%E7%9A%84%E7%AE%80%E5%8C%96%E4%BA%86%E5%AE%B9%E5%99%A8%E7%9A%84%E5%88%9B%E5%BB%BA%E5%92%8C%E7%BB%B4%E6%8A%A4%EF%BC%8C%E4%BD%BF%E5%BE%97%20Docker%20%E6%8A%80%E6%9C%AF%E6%AF%94%E8%99%9A%E6%8B%9F%E6%9C%BA%E6%8A%80%E6%9C%AF%E6%9B%B4%E4%B8%BA%E8%BD%BB%E4%BE%BF%E3%80%81%E5%BF%AB%E6%8D%B7%E3%80%82
https://www.geekby.site/2021/10/docker%E6%A0%B8%E5%BF%83%E6%8A%80%E6%9C%AF/#:~:text=,Docker%20%E5%9C%A8%E5%AE%B9%E5%99%A8%E7%9A%84%E5%9F%BA%E7%A1%80%E4%B8%8A%EF%BC%8C%E8%BF%9B%E8%A1%8C%E4%BA%86%E8%BF%9B%E4%B8%80%E6%AD%A5%E7%9A%84%E5%B0%81%E8%A3%85%EF%BC%8C%E4%BB%8E%E6%96%87%E4%BB%B6%E7%B3%BB%E7%BB%9F%E3%80%81%E7%BD%91%E7%BB%9C%E4%BA%92%E8%81%94%E5%88%B0%E8%BF%9B%E7%A8%8B%E9%9A%94%E7%A6%BB%E7%AD%89%E7%AD%89%EF%BC%8C%E6%9E%81%E5%A4%A7%E7%9A%84%E7%AE%80%E5%8C%96%E4%BA%86%E5%AE%B9%E5%99%A8%E7%9A%84%E5%88%9B%E5%BB%BA%E5%92%8C%E7%BB%B4%E6%8A%A4%EF%BC%8C%E4%BD%BF%E5%BE%97%20Docker%20%E6%8A%80%E6%9C%AF%E6%AF%94%E8%99%9A%E6%8B%9F%E6%9C%BA%E6%8A%80%E6%9C%AF%E6%9B%B4%E4%B8%BA%E8%BD%BB%E4%BE%BF%E3%80%81%E5%BF%AB%E6%8D%B7%E3%80%82
https://www.redhat.com/en/blog/kubernetes-namespaces-demystified-how-to-make-the-most-of-them#:~:text=,Mount%20%C2%B7%20Process%20ID
https://kubernetes.io/docs/concepts/windows/intro/#:~:text=Windows%20containers%20in%20Kubernetes%20Windows,document%20uses%20the%20term

1R, NEFEEBEF, MERIHETE CPU SIERZEZRBAH. AREZES T GPU 7l
A%, Linux RZ5INT GPU HBAERE (REXERENHEDMBASETH,
B OS FEES, ZHFLZHEHRLR GPU NEFES XM ETXRET) . AR, &F
OS MHEFRVHKR IR, MIER Al RHFHESRRIETT.

R, BRERZN Al EREITRE TV ENRARRERNESRR. REZIJIGKBESBHS
HEYSZHEHTES WHHHIL), OS HFESZ CPU LIFEXLELE. SMLE
EZHEE. Linux FAESDEFENA T HEHEITENMEE, BRI TXIRRE, €15
& TensorFlow XM gl ETARENBIEEERFHETRIE!T. i, AlIZKKBERE
M4 (tbyd RDMA infzBFipE, BFET R GPU &(E) MEEEFME I/0 GHTIREU/IZ%k
W) . BIERYOET SIS RDMA IBR). XHERFEFSFFER, HBIR AL fRIVFAZIW /O
TR, FEL, TR Al £&8EEA Linux MFHIRZER (B30 NVLink HiZsl MPI
BIEMZE), XEFrEE OS 5 Al {ERER AL,

7£ Al #IB (E4RS) /@, OS FEAZELHMEBI e HF AT FuletEse, fitk, —Le3p
EFRFEALMIRERATEA Linux A%, 1§ Al #HIBRSLEZRALNIAERE, X
EEMEBITMAEE BESITR.,. XEEER. T NEZSREE, OS FiRAHE
HYIREMIZE PR B, ROS 2 (WS ARERR) Me— T HEMF: EEITERNA
ZIRIE R L R e RS Al JAEMRERzhuanlan.zhihu.com. FE, Al #HIBERZEE
FTEARSBETETRILSG, aiRBVHINHR OS JLIRE R ERRSEH CPU/RTE, FH
BEXRFH,

BERAOLABKERRES Al XN ESKRKRS. FlW Android B NNAPI
BE—THREZAKFN Al #EEO, AREE NNAPI it OS &
CPU/GPU/NPU EHTIRE, MMEHK TEHEE. =4 NNAPI FXREFA R
Al #EZRENf{developer.android.comdeveloper.android.com, {EX{&IHIZEN OS F
Al IR HFE—IHMRNBE, FR i0S B Core ML 2R 1ERGIRME Al HIEMLHIH
F: F&#EAA Core ML BY, KEA iOS AE A RIISHB “@Z5|%” 5 GPU #17,
MIAEIEREELS SRR IENERE,

&, ERHR ALNGHAKIETES, BERASS5MEBIEENENEM, F40
Hadoop/Spark XZEABIEELR, AR EBHE—HIRIERFRLAF LiE1T, HH YARN F&
REESERY K& OS” PEMLSEZTNR 0S. XEEXREIMTR 0S AA—HBIFIRA
REM, FRUERZ Al £EERARE +0S REHNHE, ERELTHRIRGER—EA
2, #B OS FE5EHAEKSFFMEME —S B UEBMNRT -8y OS LS5
BiHER, XME&H OS REBHMABNY BETEIRFERLGEKI) . FLETUEEICRS BT
BT R AL OS 5%, FERhME, RAAESH, UERFFFAEENA,

BRI, £ Al BRIRERREZMBRESRE, BHEZMLZXKE: OS fifFik Al HA
IZHEEMFIERE, RIRMRESES. AFNRL. KEREREVFHEML, HMNFZESXRX
ABNERN GPU &8 oinaM Al A, MNm—1TAES, Al TEAHEERMERE
ARG AR—EE OS EMHITIHRE. RWEAHRSRE, BEERNERD Al THEXREAH B
5 (mEdBFIANEERES, XBAEaMRAME).
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https://zhuanlan.zhihu.com/p/459366910#:~:text=%E5%AE%9E%E6%97%B6%E8%AE%A1%E7%AE%97%E6%9C%BA%E7%B3%BB%E7%BB%9F%E5%90%8C%E6%97%B6%E9%9C%80%E8%A6%81%E5%AE%9E%E6%97%B6%E8%BF%90%E8%A1%8C%E7%9A%84%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%E5%92%8C%E6%8F%90%E4%BE%9B%E7%A1%AE%E5%AE%9A%E6%80%A7%E6%89%A7%E8%A1%8C%E7%9A%84%E7%94%A8%E6%88%B7%E4%BB%A3%E7%A0%81%E3%80%82%E9%9D%9E%E5%AE%9E%E6%97%B6%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%E4%B8%8A%E7%9A%84%E7%A1%AE%E5%AE%9A%E6%80%A7%E7%94%A8%E6%88%B7%E4%BB%A3%E7%A0%81%E5%92%8C%E5%AE%9E%E6%97%B6%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%E4%B8%8A%E7%9A%84%E9%9D%9E%E7%A1%AE%E5%AE%9A%E6%80%A7%E7%94%A8%E6%88%B7%E4%BB%A3%E7%A0%81%E9%83%BD%E4%B8%8D%E4%BC%9A%20
https://developer.android.com/ndk/guides/neuralnetworks/migration-guide#:~:text=The%20Neural%20Networks%20API%20,and%20deprecated%20in%20Android%2015
https://developer.android.com/ndk/guides/neuralnetworks/migration-guide#:~:text=custom%20on,was%20deprecated

BEHESTTERRETRR OS Hi

BETERBENTRENELSREN—FEN, EBERRERAREASITENENX
REENFRZRIREIIR, FEUSKEEANIEHR Linux ZITHRFEERAR OS,
XERERGUEFHERH LR ELSE RN DB NEEER,

FBSsTHRLE, BERATERNGEITAMBUENIE,. Al #I1E, H5=iEHE. XEBEETH
EdgeX Foundry X#HHKFEE51openlab.com, EdgeX HIE—1EfE OS, mE—
MNEEEHFHRIERAT ROMIRSIER, IHEEER Linux L, @A EBHER iR H
BEEN. BUETE. MN5|%Z%h8ES510openlab.com, XSEPR EMEFBEIGE—F “HIR
= BVREIFIR . OS HRiREMIgHE (MEhii%. H#HEEIE), EdgeX ZEFEETE OS
BT ERRIASN AXIFEES. Ubuntu Core 2R3 —HAGF—E 2% N loT/8
5%t Ubuntu 75, (HREeRRia#t FrERNAITEN snap §88), FTRIEN
RENXUKREL OTA A&NFIcn.ubuntu.comcn.ubuntu.com., Ubuntu Core X
A RIRER AT LS SEHR . RasFRIEINBRILREESEZTENH, BFHEH
RSB KT AEBTIE TR S, XEEABRTIH50E BE GNP, BEM OS EFinsit
B EEENReTIPENRE,

WETEREFMzENE, RkE(MTEEIIRERASSZRRAEBNH=R. FlW, FAKRE
FHREEESM OpenYurt IH, ¥E4% Kubernetes i BERF=iLthE, SEBEEK
MR D EEBSH T R51openlab.com, XEBNETRBEERE OS (AJgER Linux
Android Things %), OpenYurt BEIFRARFEIL BRI UGIAEZEN—FAER
08 %& LN, XERINZ OS X#F K8s agent HERIgERIREMNMLE FrIseiniT. Eitt
W% OS BIABRBHEIEES: LLinEmML% Linux AB T B ANESEN, BEL—FH
HERWA BEIELR, BFHELELEE, Bl Azure IoT Edge XEMNAR, IERRSHER
£ Linux BFERE1THUER, TEENS OS 17, MMERZEL. HEHRM—EMEEM,

ESHRRAE ZHEX L, BRERAFWEAEEILEMIEEEE, W Google B
8 Borg 2AWIMEEEHEERS, TREHIEPOINE—EBERITENHITEIES L. XMIE
2fF#E| Kubernetes. Apache Mesos FIMEH, FEH14AHINARATEXOEE OS
L, MESZXIFEFHZERR. RENL, SEYIEN/EMVENES OS HEREX, R
MAANBSEHIRESR—NELK, RERAAZENERHZERER HERFZRZEKE Bk
HIRENERSR, FEHE/LHHERIBSNREHIFE—R) . AT LUE2 AT OS B—
e LI EBRIRTEEAARERMIZELET: SIHREA—RITIMNEG, BEZRERS
E¥, REBENRE

tb9h, 1F Serverless AR 28%R¥h, OS EMRBERKAEE, Serverless FEIZHTE
Resdift VM BEaiiRE, XEXRKE OS A&ENBoIMLEEE. — LIRS E1T
B SR T 55| MEURIERAHE unikernel, 2 BHEREIIZENER, XBE OS I
HESEX MR TZ—,

gL, BEFRSEUSMOHRTETHISERRES. CBINLEFUEIPRARE
A%, LLEEN. B, ZRLEBRNAE—EEROFFE, RZEXTLAFENITET .
KK OS AlgeH—H IO G —EIRE R BIa X R TicRwHE, SMEEDHIRIRMERSE
é&ﬁﬁ*o
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https://www.51openlab.com/article/573/#:~:text=EdgeX%20Foundry%E6%98%AFLinux%E5%9F%BA%E9%87%91%E4%BC%9A%E7%9A%84%E4%B8%80%E4%B8%AA%E5%BC%80%E6%BA%90%E7%9A%84%EF%BC%8C%E4%B8%8E%E7%A1%AC%E4%BB%B6%E5%92%8C%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%E6%97%A0%E5%85%B3%E7%9A%84%EF%BC%8C%E5%9F%BA%E4%BA%8E%E5%BE%AE%E6%9C%8D%E5%8A%A1%E5%92%8C%E6%9D%BE%E8%80%A6%E5%90%88%E6%9E%84%E6%9E%B6%E7%9A%84%E8%BE%B9%E7%BC%98%E8%AE%A1%E7%AE%97%E6%A1%86%E6%9E%B6%EF%BC%8C%E6%97%A8%E5%9C%A8%E5%B8%AE%E5%8A%A9%E7%94%A8%E6%88%B7%E8%BD%BB%E6%9D%BE%E8%BF%9E%E6%8E%A5%E4%BA%91%E5%B9%B6%E7%AE%A1%E7%90%86%E8%BE%B9%E7%BC%98%E7%AB%AF%E7%9A%84%E8%AE%BE%E5%A4%87%20%EF%BC%8C%E5%8A%A0%E9%80%9F%E7%89%A9%E8%81%94%E7%BD%91%E8%A7%A3%E5%86%B3%E6%96%B9%E6%A1%88%E7%9A%84%E9%83%A8%E7%BD%B2%EF%BC%8C%E5%A6%82%E4%B8%8B%E5%9B%BE%E6%89%80%E7%A4%BA%EF%BC%9A
https://www.51openlab.com/article/573/#:~:text=EdgeX%20Foundry%E6%98%AFLinux%E5%9F%BA%E9%87%91%E4%BC%9A%E7%9A%84%E4%B8%80%E4%B8%AA%E5%BC%80%E6%BA%90%E7%9A%84%EF%BC%8C%E4%B8%8E%E7%A1%AC%E4%BB%B6%E5%92%8C%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%E6%97%A0%E5%85%B3%E7%9A%84%EF%BC%8C%E5%9F%BA%E4%BA%8E%E5%BE%AE%E6%9C%8D%E5%8A%A1%E5%92%8C%E6%9D%BE%E8%80%A6%E5%90%88%E6%9E%84%E6%9E%B6%E7%9A%84%E8%BE%B9%E7%BC%98%E8%AE%A1%E7%AE%97%E6%A1%86%E6%9E%B6%EF%BC%8C%E6%97%A8%E5%9C%A8%E5%B8%AE%E5%8A%A9%E7%94%A8%E6%88%B7%E8%BD%BB%E6%9D%BE%E8%BF%9E%E6%8E%A5%E4%BA%91%E5%B9%B6%E7%AE%A1%E7%90%86%E8%BE%B9%E7%BC%98%E7%AB%AF%E7%9A%84%E8%AE%BE%E5%A4%87%20%EF%BC%8C%E5%8A%A0%E9%80%9F%E7%89%A9%E8%81%94%E7%BD%91%E8%A7%A3%E5%86%B3%E6%96%B9%E6%A1%88%E7%9A%84%E9%83%A8%E7%BD%B2%EF%BC%8C%E5%A6%82%E4%B8%8B%E5%9B%BE%E6%89%80%E7%A4%BA%EF%BC%9A
https://cn.ubuntu.com/news/2016/11/18/ubuntu-core-16-launches#:~:text=Ubuntu%20Core%2016%20%E4%B8%BA%E6%89%93%E9%80%A0%E5%AE%89%E5%85%A8%E7%9A%84%E7%89%A9%E8%81%94%E7%BD%91%E5%A5%A0%E5%AE%9A%E5%9F%BA%E7%A1%80%20%E6%96%B0%E7%9A%84Ubuntu,Core%20%E7%B3%BB%E7%BB%9F%E6%8F%90%E4%BE%9B%E7%AA%81%E7%A0%B4%E6%80%A7%E7%9A%84%E5%AE%89%E5%85%A8%E6%80%A7%E3%80%81%E7%AE%A1%E7%90%86%E5%8A%9F%E8%83%BD%E3%80%81%E6%93%8D%E4%BD%9C%E5%92%8C%E5%8D%87%E7%BA%A7%E8%83%BD%E5%8A%9B%EF%BC%8C%E5%B9%B6%E4%B8%94%E7%94%B1%E4%BA%8E%E9%87%87%E7%94%A8Snap%20%E5%BA%94%E7%94%A8%E5%8C%85%EF%BC%8C%E6%95%B4%E4%B8%AA%E5%B9%B3%E5%8F%B0%E5%85%B7%E6%9C%89%E4%BD%93%E7%A7%AF%E5%B0%8F%E3%80%81%E5%AF%B9%E5%BC%80%E5%8F%91%E8%80%85%E5%8F%8B%E5%A5%BD%E7%9A%84%E7%89%B9%E6%80%A7%E3%80%82Snap%E5%BA%94%E7%94%A8%E5%8C%85%E6%98%AF%E5%8F%97
https://cn.ubuntu.com/internet-of-things#:~:text=%E4%B8%93%E4%B8%BA%E7%89%A9%E8%81%94%E7%BD%91%E8%AE%BE%E8%AE%A1%E7%9A%84Ubuntu%20Ubuntu%20Core%20%E6%98%AF%E4%B8%BAIoT%20%E5%8E%9F%E7%94%9F%E5%B5%8C%E5%85%A5%E5%BC%8F%E7%B3%BB%E7%BB%9F%E8%80%8C%E4%BC%98%E5%8C%96%E7%9A%84Ubuntu,%E8%BD%BB%E9%87%8F%E7%BA%A7%3B%20%E9%AB%98%E5%8F%AF%E9%9D%A0%E4%B8%94%E4%BD%8E%E6%8E%A5%E8%A7%A6%3B%20%E5%BC%80%E7%AE%B1%E5%8D%B3%E7%94%A8%E7%9A%84%E9%AB%98%E7%BA%A7%E5%AE%89%E5%85%A8%E6%80%A7%3B%20%E5%85%B3%E9%94%AE%E4%B8%9A%E5%8A%A1%E7%9A%84OTA%E6%9B%B4%E6%96%B0
https://www.51openlab.com/article/573/#:~:text=1

4. FMITERERN OS RSB

EBGRANAERAN. SRETRARE, RERAGUAEHAKLUTSFA CPU. GPU.
NPU EREENET, HEEHER Al ZARFHE OS 28 (W0 “Al RE” R4S, %
A Al ENRFF) . ARSI ER OS MAESESMITE, UREREXLELA OS BKA
B,

ERRGN CPU/GPU/NPU ESMit BRI

MAHEFEEERNEEEA CPU. 1 GPU LUK Al IESH (NPU/DSP %), 24
OS xE@EM™ CPU i&it, AN EEXERMHERIREEERRT, TRBERKETUT
JUA A EDRTT T ol

« AESHITHF: OS HESRSMERRNEHEISXKAEERB LT CPU £8P,
g0 Linux 28389 O(1) WERZEMERE CFS T2 ATRE, HMAERMKLSZZ
AEE, ARSI CPU HELEA, 1tih, 5IN NUMA BHBEESANE
DECERES, MREIZEZE CPU AFHREFASMAE, FRRESHEEHH, X
LEHRIET OS EERHATNATHY Blt. T GPU XiFpIfthEHITMESS,
OS MEEHTNIE GPU MIERNRMEZAIFE: #14 Windows BERER GPU
ENSREERNTEESATHZ GPU Higf; Linux @i3i&&REM GPU &
ST, BERLES cgroups RIRHEFEHEXN GPU NG, B2 GPU EHITHIE
2IEER GPU REHIHITER, B OS BERESM#IEN GPU HFENRE, LR
MR, A Linux HXWEITICRAEAN GPU ERIAMBEERE, UWEBIFX
£ GPU LHZESH %,

- RUAEFEEE: EMITETRFAEALENE (CPU £7%&. GPU E7%. EZKREFMHE
%), OS FEREA—HREANRNHEIEEREFH#EER, F90 Linux 5.x 5IA\7T
Heterogeneous Memory Management (HMM) #l#l, iti&&AR7%E (0 GPU &
) AR P EEtt = E heRgy, #HIERTEZIGRHA OS FRTHEIIE, XEF
% GPU 5 CPU #£=#IEEHE, R TEINFEEH, Windows Ni&E:2 Unified
Memory Z2#) (40 DX12 8§ UMA) EE&IKzE, KM ER/EFENFE—IUE, HTF
NPU XZF £ SRAM B/)#INE:s, OS ELZ21RM DMA #lfit NPU S3%EX
FEHE, UNRREFEMTFTNEERTRNIEE, HBRE CPU-NPU hMEREHE—.

o EahSEAEMRRE: OS frxRWITEMNRLSMUEMERE. U NVIDIA 8 MPS
(ZHIERS) MEl, EAFZMHERE GPU, BX— /) TiF#HIZCL2AE GPU 7
%, I&m GPU #BEX, XREAE AERENAER, BHFEE OS #HEZEEE. W
Ziat RS, BEX AL IS, Linux RZHB#mESNT 53 AL #IENESE
MF&#S (903 Google Edge TPU By “APEX” IRzh, Habana Gaudi fMlE+F
HIRENE) , REA—NFRIEEED, ARSET@EE/dev I§EXMHEZRE, 12F
RS IR AR IR REEIRIESR, 3 GPU/NPU SIS R#TRMAE, &
ERYPRRSAERL LS. AT, OS AEEFWEGRYET “‘BFE’ . — X LR
A5 API (30 DirectX/CUDA/OpenCL) , —i3f FizHIEH#1T. OpenCL %5
ENEIMERATE OS B4%i— CPU 5 GPU %R, T— MNMRpiZRAGHBAZH
& ETserver.51cto.com, Mac OS X B7E 10.6 lRFLEM T OpenCL Uz #
CPU+GPU thEiz&server.51cto.com, XMEERSGHIZZIFEMRIEZEOAM
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https://server.51cto.com/article/121125.html#:~:text=OpenCL%E6%98%AF%E9%A6%96%E4%B8%AA%E5%BC%80%E6%94%BE%E7%9A%84%E5%85%8D%E8%B4%B9%E9%80%9A%E7%94%A8%E5%B9%B6%E8%A1%8C%E8%AE%A1%E7%AE%97%E6%A0%87%E5%87%86%EF%BC%8C%E5%B0%86%E7%BB%9F%E4%B8%80%E7%AE%A1%E7%90%86%E4%B8%80%E5%8F%B0%E4%B8%BB%E6%9C%BA%E7%9A%84%E6%89%80%E6%9C%89%E8%AE%A1%E7%AE%97%E8%B5%84%E6%BA%90%EF%BC%8C%E6%AF%94%E5%A6%82%E4%BD%A0%E7%9A%84%E5%A4%9A%E6%A0%B8CPU%E3%80%81GPU%E7%AD%89%EF%BC%8COpenCL%E5%B0%86%E8%BF%99%E4%BA%9B%E8%B5%84%E6%BA%90%E7%BB%9F%E4%B8%80%E7%9C%8B%E4%BD%9C%E8%AE%A1%E7%AE%97%E5%8D%95%E5%85%83%EF%BC%8C%E5%85%B1%E5%90%8C%E5%8F%91%E6%8C%A5%E8%BF%90%20%E7%AE%97%E8%83%BD%E5%8A%9B%E5%AE%8C%E6%88%90%E5%90%84%E7%B1%BB%E8%AE%A1%E7%AE%97%E4%BB%BB%E5%8A%A1%E3%80%82
https://server.51cto.com/article/121125.html#:~:text=OpenCL%E5%B7%A5%E4%BD%9C%E7%BB%84%E7%9A%84%E6%88%90%E5%91%98%E5%8C%85%E6%8B%AC%EF%BC%9A3Dlabs%E3%80%81AMD%E3%80%81%E8%8B%B9%E6%9E%9C%E3%80%81ARM%E3%80%81Codeplay%E3%80%81%E7%88%B1%E7%AB%8B%E4%BF%A1%E3%80%81%E9%A3%9E%E6%80%9D%E5%8D%A1%E5%B0%94%E3%80%81Graphic%20Remedy%E3%80%81IBM%E3%80%81Imagination%20Technologies%E3%80%81Intel%E3%80%81%E8%AF%BA%E5%9F%BA%E4%BA%9A%E3%80%81NVIDIA%E3%80%81%E6%91%A9%E6%89%98%E7%BD%97%E6%8B%89%E3%80%81QNX%E3%80%81%E9%AB%98%E9%80%9A%E3%80%81%E4%B8%89%E6%98%9F%E3%80%81Seaweed%E3%80%81%E5%BE%B7%E5%B7%9E%E4%BB%AA%E5%99%A8%20%E5%92%8C%E7%91%9E%E5%85%B8Ume%E5%A4%A7%E5%AD%A6%E7%AD%89%E3%80%82%E5%83%8FIntel%E3%80%81NVIDIA%E5%92%8CAMD%E9%83%BD%E6%98%AF%E8%BF%99%E4%B8%AA%E6%A0%87%E5%87%86%E7%9A%84%E6%94%AF%E6%8C%81%E8%80%85%EF%BC%8C%E4%B8%8D%E8%BF%87%E5%BE%AE%E8%BD%AF%E5%B9%B6%E4%B8%8D%E5%9C%A8%E5%85%B6%E5%88%97%E3%80%82

%, 'R T AREERRWEFRERNIE,

« ERNEEUNTE: SHOTEELINEFTESEML ALJIGAEERN Al #I12, X
X OS IR AR T . hEEFEL, OS MAMLIEREE. RERRIESTH,
RS THEAMEIETT; AREE, OS NFEELRFE. REEMNIMNEEFEERmE
BATFI%RE. WA OS BIRTFERBARENGILE—RARLI BRI &
%o fI40 Linux e isolcpus MKATFER, ATLUEHE CPU %LRBE A KT
SR, HEROBREMERS, MMEFRTH. X7E GPU Lk, NVIDIA #iHT
TRENAEAERRN, AIUEX% CUDA H#ifift. RIERAZTELGXENFIEER
SRR FERR (CbMEk. AEHR), BERKHIERNAELTERASERE.
XTetx Al NARRIEE DB OS SHAEEEREFAESRRH, AJaEsIN Al B
REERRFRZLURZBEL T, XB—THEBREF.

BMEZ, TR OS [ERET ** “RigR”: EIciH#REEN. RNEFESEMENEE, 8h
{8 CPU. GPU. NPU FHAMNEREHRAIRE—MANRS. 274 GPU FNEHH
BEEHHFRGHITHT, BiRERSGT2R LERENAEROMARIE ¥+ KK,
FATT8EERE OS H—PRAMN AR Al H133EE, BnhEEREE (0 Al #HIEMERIRSMN
TR, WM EBRRIE), XER OS AEAE—TE “8i", HERFMIAMRERZIREL
HUHTIREL.

mEFE Al AR ERAEYS

EATSERANKRE, —L2MiiRMERAIESHIZEL, SEEFHARS Al XANEX.
XEE AT RERFRANT A Al 3284 OS T2 LB FE4 OS, AT Al HIREE Y
Al ESHASHIN K. TENAILMAREREEMLA:

1. AI BXEIZERS (AI-Native 0S) : XZIEENMEHEE, IBIRERFEMLITZAIT
1B Al BESEAZOINEERI &K, BFINAETE 2024 £4%H DuerOS X SHekg ™
‘Al RERERSR”, EREERTKESEE (WEHEXC ERNIE) LURHE AN
Hscensmart.com, DuerOS X BiE &S “ANENRSA IR, BA “RAEMAN” B9IR
RN—EEW ESINKERBNEERE, ¥ARE Al BE/EHN OS B “AN” RAEZMHE
FifXKscensmart.com. XHIRERFARE T BRIESIEM. MEWIBIZZHEEN, sEBEE
SHER BEMIE N B P scensmart.com. Al [R4E OS @ERETEH OS MEXR: RTNAR.
AZE, FEMNTEEE. SecAESSFTmEAHF, IINEESETRHA AIOS (KR
BIRRBERIRIERY) , ERZMIF RIS BH OS A% + LLM A%, LLM AZKNETH
BeFiAERS. L TXERR. AF/FEEE,. TABSEMGREHSEIER, ATeNEEHA
Al I8, 4P3HE E T XAARSNE T Ecloud.baidu.com, XM BB AR Y Eig
ERZ—ER5Y, ik OS AILUAE Al SRS IEHEE—F, NMEBEERAEEERAEMN
#HiFEFAECcloud.baidu.com, EIHETR, 5|\ AIOS ZHfE, ZETF LLM B Agent
FHEBITHIR RN — 2 EE B3R HA cloud.baidu.comcloud.baidu.com. Al R4 OS
RERKIZIERATREABE R /KKNZREESS, Meama ‘Al KK HEERSL: ©
EEIEMeEREE, BsUiRR, mABFREIENHFEPK,

E: & Al BEIRERAEMTE (UBEE DuerOS X 1) , FERMESAERLURHBEA
REMEEEIAER Hscensmart.comscensmart.com. % OS EERE BN ASOAER,
BIRR AR ERAARR AL R FR0#, HEZMEMIKERICIZINEE, MNMART £
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https://www.scensmart.com/news/baidu-releases-the-worlds-first-ai-os-dueros-x/#:~:text=DuerOS%20X%20%E6%98%AF%20%E7%99%BE%E5%BA%A6%20%E6%97%97%E4%B8%8B%E7%9A%84%E5%B0%8F%E5%BA%A6%E7%A7%91%E6%8A%80%E6%8E%A8%E5%87%BA%E7%9A%84%E5%85%A8%E7%90%83%E9%A6%96%E4%B8%AA,%E6%96%87%E5%BF%83%E5%A4%A7%E6%A8%A1%E5%9E%8B%20%E8%BF%9B%E8%A1%8C%E5%BC%80%E5%8F%91%EF%BC%8C%E6%97%A8%E5%9C%A8%E4%B8%BA%E7%94%A8%E6%88%B7%E6%8F%90%E4%BE%9B%E6%9B%B4%E5%8A%A0%E8%87%AA%E7%84%B6%E3%80%81%E6%99%BA%E8%83%BD%E7%9A%84%E4%BA%A4%E4%BA%92%E4%BD%93%E9%AA%8C%E3%80%82%E5%9C%A82024%E5%B9%B4%E7%9A%84%E7%99%BE%E5%BA%A6Create%20AI%E5%BC%80%E5%8F%91%E8%80%85%E5%A4%A7%E4%BC%9A%E4%B8%8A%EF%BC%8C%E5%B0%8F%E5%BA%A6%E7%A7%91%E6%8A%80CEO%E6%9D%8E%E8%8E%B9%E6%AD%A3%E5%BC%8F%E5%8F%91%E5%B8%83%E4%BA%86%E8%BF%99%E4%B8%80%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%EF%BC%8C%E5%B9%B6%E5%BC%BA%E8%B0%83%E4%BA%86DuerOS%20X%E5%9C%A8AI%E5%8E%9F%E7%94%9F%E5%BA%94%E7%94%A8%E9%A2%86%E5%9F%9F%E7%9A%84%E9%87%8D%E8%A6%81%E6%80%A7%E5%92%8C%E5%85%B6%E5%BC%95%E9%A2%86%E8%A1%8C%E4%B8%9A%E8%BF%88%E5%90%91%E6%96%B0%E9%AB%98%E5%BA%A6%E7%9A%84%E6%BD%9C%E5%8A%9B%E3%80%82%20150
https://www.scensmart.com/news/baidu-releases-the-worlds-first-ai-os-dueros-x/#:~:text=DuerOS%20X%E7%9A%84%E6%A0%B8%E5%BF%83%E7%89%B9%E7%82%B9%E5%9C%A8%E4%BA%8E%E5%85%B6%E5%BD%BB%E5%BA%95%E9%A2%A0%E8%A6%86%E4%BA%86%E4%BC%A0%E7%BB%9F%E7%9A%84%E2%80%9C%E4%BA%BA%E9%80%82%E5%BA%94%E7%B3%BB%E7%BB%9F%E2%80%9D%E7%9A%84%E6%A8%A1%E5%BC%8F%EF%BC%8C%E5%AE%9E%E7%8E%B0%E4%BA%86%E2%80%9C%E7%AB%AF%E5%88%B0%E7%AB%AF%E2%80%9D%E8%BF%9E%E6%8E%A5%E7%94%A8%E6%88%B7%E7%9A%84%E6%84%8F%E5%9B%BE%E4%B8%8E%E4%BB%BB%E5%8A%A1%EF%BC%8C%E6%9E%81%E5%A4%A7%E5%9C%B0%E6%8B%93%E5%B1%95%E4%BA%86%E6%93%8D%E4%BD%9C%E7%B3%BB%E7%BB%9F%E7%9A%84%E8%BE%B9%E7%95%8C%E3%80%82%E5%9C%A8%E6%A8%A1%E5%9E%8B%E5%B1%82%E4%B8%AD%EF%BC%8CDuerOS%20X%E5%85%A8%E9%9D%A2%E5%BA%94%E7%94%A8%E4%BA%86%E6%96%87%E5%BF%83%E5%A4%A7%E6%A8%A1%E5%9E%8B%EF%BC%8C%E9%80%9A%E8%BF%87%E6%A8%A1%E5%9E%8B%E8%B7%AF%E7%94%B1%E6%9E%B6%E6%9E%84%EF%BC%8C%E8%83%BD%E5%A4%9F%E7%81%B5%E6%B4%BB%E8%B0%83%E5%BA%A6%E4%B8%8D%E5%90%8C%E7%9A%84%E6%96%87%E5%BF%83%E6%A8%A1%E5%9E%8B%E5%8E%BB%E8%A7%A3%E5%86%B3%E4%B8%8D%E5%90%8C%E9%9A%BE%E5%BA%A6%E7%9A%84%E9%97%AE%E9%A2%98%EF%BC%8C%E6%8F%90%E9%AB%98%E4%BA%86%E7%B3%BB%E7%BB%9F%E7%9A%84%E6%95%88%E7%8E%87%E3%80%81%E7%B2%BE%E5%87%86%E5%BA%A6%E5%92%8C%E7%BB%8F%E6%B5%8E%E6%80%A7%E3%80%82%E6%AD%A4%E5%A4%96%EF%BC%8CDuerOS%20X%E8%BF%98%E5%85%B7%E5%A4%87%E4%B8%AA%E6%80%A7%E5%8C%96%E9%95%BF%E7%9F%AD%E8%AE%B0%E5%BF%86%E7%9A%84%E5%AD%98%E5%82%A8%E3%80%81%E6%8F%90%E5%8F%96%E5%92%8C%E7%90%86%E8%A7%A3%E8%83%BD%E5%8A%9B%EF%BC%8C%E8%83%BD%E5%A4%9F%E6%9B%B4%E6%B8%85%E6%99%B0%E5%9C%B0%E8%AE%B0%E4%BD%8F%E5%8E%86%E5%8F%B2%E5%86%85%E5%AE%B9%E4%B8%8E%E7%94%A8%E6%88%B7%E4%B8%AA%E6%80%A7%E5%8C%96%E5%81%8F%E5%A5%BD%EF%BC%8C%E6%BB%A1%E8%B6%B3%E7%94%A8%E6%88%B7%E7%9A%84%E6%AF%8F%E4%B8%80%E6%AC%A1%E2%80%9C%E8%80%83%E5%8F%A4%E6%8F%90%E9%97%AE%E2%80%9D%EF%BC%8C%E4%BD%BF%E5%BE%97%E5%B0%8F%E5%BA%A6%E8%B6%8A%E7%94%A8%E8%B6%8A%E6%87%82%E7%94%A8%E6%88%B7%E3%80%82
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