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CNCF CTO
SelR==RIA (1)

Chris Aniszczyk / CNCF CTO

Q CNCF ZEEIRABILEH1? KubeCon SESEBEERET ?

We are going to hold KubeCon CN on Sept 26 - 28th co-located with Open Source Summit China:
The theme will be “Cloud: Empowering Innovation Everywhere” and our goal is to establish physical events
back in China for the CNCF/LF.

I would like to see more Chinese end user companies raise their opinions, requests and so on to the CNCF
project community so we can continue to build open source software that helps with China scale problems.

This requires collaboration on all ends though, so we all need to work together!

@ 2023 R EERARTF AL S Eia s EEEE?

a. WebAssembly is growing and evolving as a third form of packaging generic compute after VMs and
Containers. As WASI v2+ evolves and is standardized to support more “cloud” related workloads we will see

more adoption. There are also a lot of new startups in this space.

b. Cloud Development Environments (CDEs) as raising in popularity, from Github Codespaces, to Gitpod, DevPod,
DevZero, Replit, Coder, nolocalhost etc are all offering a cloud based managed environment for developers.
For businesses, the value will be in what is currently available in VDIs--- CDEs represent an evolution of the VDI

concept for a modern era and will see uptick in the next couple of years to replace the older VDI technologies

c. eBPF everywhere - this one is simple, modern kernels are in many places now that support eBPF out of the box.
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TREFI A BHSRHER, BUNRREFmYELARSS,
A ABLEERRT LA R R A RIIRE B 3R ?

AN
\

It depends on the product of course, but | believe there are two things that differentiate great products from

mediocre ones:

a. developer experience: The focus should be to delight developers. If you make it easy to get started so
developers can easily install the tool and be productive quickly, it makes a difference. It is tricky to measure
developer experience as there are many ways to do it, there are new frameworks out there like SPACE that can

be a useful reference: https://newsletter.pragmaticengineer.com/p/developer-productivity-a-new-framework

b. documentation: clear and useful documentation is required to have a good developer experience when

developers are still in the learning stages.

IMTENZRERE? BT REEPREERIPLR 2N IEFIHEEL?

AN
\

First | recommend everyone to look at the resources put together by CNCF TAG Security which is some of the
best content on this question: https://github.com/cncf/tag-security/blob/main/security-whitepaper/v2/cloud-

native-security-whitepaper.md

This is hard to summarize in a simple sentence, but I’ [l say that “cloud native” implies a dynamic and changing

environment, there aren’ t static IPs or machines anymore, it’ s a ecosystem of services that come and go.

SR RRANH—SRMEEEE—EIFaISE?
1R R B RNESZMEIRSTSRE. HERHATS R

N

| think this is a tough question for CNCF to manage as our general approach is to have the “market” decide
the best solutions out there, which would be from end users like yourself. There are use cases that come from
telco, industrial, HPC etc that all have their own unique criteria that can improve the core kubernetes project.

There are scaling limitations
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HAERERT, ZitEMEBIERE (B / SiEa1E) BEZIERIRI0. (i,
FHOXRZRMA? MUEREMZAEI R —EIRREZ ERIFE, RIELEREEF?

AN
N

The data gravity problem is easier to tackle than typical digital transformation (e.g., move from onprem classic
services to cloud, move from outsourcing dev to bringing in house) as there are less people involved in the

transformation. | think if you were going to start your digital transformation journey, work on modernizing how
you store foundational data as that affects every part of your stack but generally is easier to manage due to the

smaller core team involved in managing that infrastructure.

CNCF Rt RFEEASIEE ML AR < 1I?
FRBESIMT RS A SR R ERMIREEITET?

AN
N

| think the biggest thing projects can do is decouple consensus mechanisms that were built in house/custom
from the storage mechanisms and assume a “kubernetes” or cloud native default environment where there
is a shared central orchestrator. If you don’ t have to worry about service discovery and typical distributed
computing problems because you can piggy back on kubernetes, it really simplifies things. There is a new crop of
databases, streaming systems that are built for a cloud native era that are shedding the previous dependencies

on ZK or manual configuration systems.

Native {RiF=E Java £ SERNEERREENEERKT,
BIMEH AR BEE? B ALLBRIFAIZEG], R T HLbis?

AN
N

Java is still used in many traditional enterprises and | don’ t see it going away anytime soon. Java and the

JVM itself is evolving with projects like https://github.com/quarkusio/quarkus and https://www.graalvm.org -

as a reaction to the developments happening in the container and WebAssembly ecosystems. | think the Java
ecosystem is mature and the tooling is starting to catch up, which makes the natural transition of moving to say

a greenfield implementation.
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HRNFZRIHIATE T 2UMTRLIAIIE?

| think it depends what you mean by multi cloud? Is it your compute? storage? app? You can technically build
a container today that will run in every major world wide cloud. However, if you start using cloud services it
leads to an issue of depending on that cloud so you lose your “multi cloud” ability quickly. The problem is
that standardization (which enables multi cloud) always lags behind innovation which may be critical for your

business which may tie you to a specific cloud.

HOWEVER, | think there is a lot of innovation happening in projects like Crossplane, Karmada, KCP etc that are
tackling this problem in different ways. There is more collaboration happening in multi cloud offerings in the last
2 years that | have seen in my whole career so | think the future is promising. It will require input from global

cloud providers to make things work.

B XREREFRERHLERNALISZ?

a. don’ t forsake Linux fundamentals - there are many “cloud native” developers that | teach and have come
across that don’ t know how to write a kernel module or how kernel networking (iptables) works. Linux is only
becoming more important as technology like eBPF is becoming critical to many projects (which | can argue is

harder to debug than iptaples ;p)

b. the best way to learn is to contribute and teach--- if you contribute to an open source project you will learn

many technologies quickly:-- this can be reinforced by teaching and also helps everyone!
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AudioGPT: Understanding and
Generating Speech,Music, Sound,and Talking Head
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Yuning Wu#, Zhiging Hong', Jiawei Huang', Jinglin Liu’,
Yi Ren'Zhou Zhao', Shinji Watanabe?®

Zhejiang University', Peking University?,
Carnegie Mellon University3, Remin University of China*
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P B SR AL R S P2
1ESATEAA,

3. IBRFUEESGCPT: BEAEFIE
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FEAREREM: W3 1 FEE,
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REIRE] ARYIDAEIAEIREEY, B
RS EMERNTRFES, 37
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AudioGPT EENEEBAA TERET
RE T—5RH91E S . AudioGPTiz T
RRILAD AT INER : RS (5
D BRI ERRIS S

QI: Hi, who are you?

Al: Hi, I'm AudioGPT, a powerful audio dialo-

gue assistant tool that can help with a wide range
of tasks and provide valuable insights and infor-

mation on a wide range of topics.

Q2: What can you do?

A2:1 can help with a wide range of tasks related
to audio, such as generating audio from user in-
put text, generating audio from an image, synt-
hesizing speech from user input text, generating
singing voice from user input text, generating
text from an audio, audio inpainting, detecting
sound events from an audio, synthesizing bina-
ural audio from a mono audio input,and so on.

Q3: I am tired today, can you generate
a music for me?

A3: The singing voice is generated and saved
as B audio/1b870¢1d.way. Enjoy!

Q4: I try to dub for moive. Can you help me
generate a background sound that includes
birds singing and people speaking?

A4: The audio is generated and saved as
B audio/c2dfd256.wav. Enjoy!

Q5: Please write an caption based on the audio.

AS: The caption for B audio/c2dfd256.wav is: a
woman is speaking with a man, while some
birds are sining.

Q6: What events in this audio:
B audio/932dfe0.wav

A6: The audio includes applause and speech
events. The predicted probability as following:

=IR4 Cloud Native

Q7: Synthesize a speech with text ‘My name
is Audio GPT, I am happy to help you!”

AT: Synthesized speech saved as

Baudio/71a3503f.wav

Q8: Please transfer the synthesized
audio into binaural audio.

A8: Binaural audio saved as B audioa08211d3
wav. Is there anything else I can help
you with?

Q9: Speak using the voice of this audio. The
text is "here we go”. B audio/a806{68f . wav

A9: Received! Here is the audio file you
request: B audio/9df31081.wav

Q10: Generate an audio based
on the picture.

A10: Received! Here is the audio file you
request: Here is the audio you requested:
A audio/10d1ac8b.wav

Q11: I want to inpaint the audio.
Al1l: Please enter the mask region:
QI12: The mask region as follow:

A12: Here are the predict audio and the mel
spectrum. B audio/d109610d.wav
B image/9181abac.png

Figure3: Qualitative analysis on multiple rounds of dialogue between humans and AudioGPT.
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Figure 1: A high—-level overview of AudioGPT. AudioGPT can be divided
into four stages withmodality transformation, task analysis, model as—
signment, and response generation. It equipsChatGPT with audio foun-
dation models to handle complex audio tasks, and is connected withmo-
dality transformation interface to enable spoken dialogue. We design
principles to evaluate multi-modal LLMs in terms of consistency, capabil—

ity, and robustness.

AudioGPT

Task Analysis

Speech Recognition
Modality Speech Translation
Text-to—Speech

Transformation
Text-to—Audio

o=

Audio Inpainting

Whisper
Audio MultiDecoder
Assign Make—-An-Audio
LLMs s VISinger
Models
DiffSinger

Task Analysis

Evaluating Multi-modal LLMs

Consistency ‘ ‘

Capability \ \

Robustness
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EZ=BaI, AudioGPTRETESIRG. BEGMNK. EaiZE. EEI5R. E505. BMFE. 54, REERSE
5. LILERIEB TAUdioGPTIEME ZESE SIS AT S H EAR AEE

BERIZREEHLLMELARTS, Visual ChatGPT, HuggingGPTERR LIRS | T ZAIE, AT SEELLM
BEDR T — AR, AT R, ARARAIZSESLLMBIETE G T N ENFTIEIRE . Bk,
AudioGPTIZE N =1 A EMIFSESLLM:

» —X% (Consistency ) : EE2AudioGPTREEMMIBMAFEE, o PErEaEn
» 2EME (Capabilitity ) : ESEMANEEEEEENSEES ERIMREET
» 21%E1% (Robustness ) @ EE2AudioGPTE2EREIEMIRNIE—LEARIHHIHIF

F—EE, AR ARRIT T—EETA TUERRE . B =:

Figure 2: A high—level overview of consistency evaluation.

{ “Please generate singing voice from text” , Text to Speech}

R —

: - Can you synthesize a voice audio with the text content?

I - Please convert written text into natural-sounding speech.
@ LLMs : - Convert text into natural-sounding speech.

I - Transform your written words into spoken audio.

: - Bring your written content to life with speech synthesis

l . S

@ Audio Models Respond @ Does the response align
———————— M with human intention faithfully?

AudioGPT

Table 2: Ratings that have been used in the evaluation of query—answer consistency.

20 Completely inconsistent Very annoying and objectionable inconsistency.
40 Mostly inconsistent Annoying but not objectionable inconsistency.
60 somewhat consistent Perceptible and slightly annoying inconsistency.
80 Mostly consistent Just perceptible but not annoying inconsistency.
100 Completely consistent Imperceptible inconsistency

EIXITRENME, AudioGPTIEHT T B SRR B RESWHAIMERERI
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Table 3: Evaluating audio foundation models in AudioGPT.

ZEINERIREN: SRSUMMNIZEEMEZ IR HF HEME ETFICRR

» AIFFHVESS: BRIZESLUIMAIEDEER, SWEITERRINERE, SREUMBNIZETRPRIR

» EIRALE . SIRSEMREAAT SR T AENRREMEN, PINASHFHSHERSIFRIRAEI. EXERT, £
S LIMBZERAAREMSIENRR, LIRSS HRL EERRR SR

» BTl SESLLMREIEAMNER RS FRIEE . 4130, BFREE
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EEEFYPREZMEER, B4

Task Audio Model Dataset Matrics

Speech Recognition Whisper LibriTTS WER, CER

Speech Translation MultiDecoder MUSTC BLEU

Style Transfer GenerSpeech ESD MCD, FFE, MOS
Speech Enhancement ConvTasNet CHME4 SNR, PESQ, STOI
Speech Separation TF-GridNet WSJ0-2mix SNR, PESQ, STOI
Mono-to—Binaural NeuralWarp BinauralDataset L2 Error, PESO, MRSTFT
Audio Inpainting Make—An-Audio AudioCaption MOS

Sound Extraction LASSNet AudioCaption SNR,PESQ

Sound Detection Pyramid Transformer AudioSet mAP

Target Sound Detection TSDNet URBAN-SED F-score

Talking Head Synthesis GeneFace LRS3-TEDA FID, LMD
Text-to—Speech Fastspeech2 LJSpeech MCD, FFE, MOS
Text-to—Audio Make-an-Audio AudioCaption FID, KL,CLAP, MOS
Audio-to—Text MAAC Clotho-v2 CIDEr-D
Image—-to—Audio Make-An-Audio AudioCaption MOS

Singing Synthesis DiffSinger,VISinger OpencPOP MCD, FFE, MOS
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%=, 5ZENENE—EHAIVhost
% Vhostih) S8 FVMME VirtioRy
HIEmOffloadRIB—MEM L, MixX
MBI EVhost-net, Vhost-netfEOS
Wz, ES5GuestBZEIB(E, 5
B TKVMFIQEMU, QEMUFAVhost-
netfsE Aioctlskaz#aVhost B &, FFEA
eventfdkSLHIRIEIRAVSEHEA], =
Vhost-net AiZIR=NINEE, E=5EE
— NS EIRRTE/dev/Vhost-net,
MQEMURFTHHHIIBLIXNFFAZ
%, FBARioctlZk 5 Vhost-netiH T4
mEE, ENEEEVirtioRFEmE.
BRI NFIEHEIBLE Vhost-netE
SIEUERRIARIVirtioEE LTI, 35
HEEBHRITEM T HVhostih
WE X AViocttRE (XWFRimMm =12
BIYPCHERMENMNREEZEO) ,
THE=REFLMAIVringEiRIEi5iE 2
HVirtio-net5Vhost-netit=; #3EF
HHS—H TN AVhost-net, Bl
umEB A T A E FeventfdSREEHL,,
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BN
oS oS oS oS
ERNE —
| \ N
| \

VM ixmHA4H

LG
EX

sosmen— [N N O O
MR ‘ ‘
NIC NIC
DIEITHAM
AR -SRI~
Symbol Meaning

Guest User space

V|rt|o virtio-net
control plane driver
PCl transport

protocol

L virtio-net
device model

virtio data
path element

Guest
Kernel

non-virtio data
path element

virtio control
path element

notification:

virtio shared
Qemu eventfd
memory process
data path Host : i 4 vhost-net setup
W User space : i | virtio/ char dev
interrupts / Ml
P otifications Keme?:pace : Y
- \ 4
“» | vhost-net |( KVM
<+——> control path
what
how

Vhost-net 5ZE=E (518 RedHat 1 X&)

ERRERAIIRES, HEBERD T RRBRSERSH LR XX IkRidE,
LT B BIEERZSHIENRL, NMRAIEERT T SR EERER.

BE, WFRLHAFPSHEENERS, tLNEIEENBERZE (F1g00pen
vSwitchf15 2 Z5{LIHT SDONERIRTSEE) , Guest 35EEM HostFB P ZSAYvSwitch
BHTHUE R, ANRFKFVhost-net73 %, GuestfHost Z [EEZFEZIRET
ADIEFIEIEEN, AT R RIXMIER, WRHETREVhost-net \IZSEE
FRESHEE, XFiZVhost-user/s ZAISEILRER
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Symbol Meaning

virtio data
path element
Host

|
/)

=
g
723
©
\8

- user
non-virtio data space

path element

virtio—net driver Guest

|PCIBAR A
v

virtio control

path element

ioeventfd

Qemu process virtio data path virtio—device model
vhost-user protocol T q 8
v : v unix i

call (used buffer notification)

kick (available buffer notification)

control path

virtio shared
memory bl vhost-user
APP library
data path
interrupts /
notifications Host
Kernel
space

EHF VhostiM¥, DPDKIRIT T—E#H
KIS ——Vhost-user, 1Z 1
BOERLEEANE (R ) HEE
FIP7ZSA9DPDKRL B, 154 FmEis
SREHQEMUSREZE Vhost-user, BRIt
Z4h, DPDK{ASEEL 7 /b R B8 3570
MEE. NUMABE. FRARRTF
KEBEBAT. RALMEARER
RBZ RO, IR IRENEREA,
Hlt, XZ8RAIDPDKMLEENH 5
ZRTAREL,

PN, MARKEREHZRT LB,
BAR LIRS EXT N ERERVIRFHIE
BERE, BRUAMS, Virtio4E Rl
UHhE—BHMRETTHEIM, &
Host =R I M= A9 54
FHERE T LR R, AT H—SRH
=imPILEIRSSHIMERE, RedHatAYHEAR
ER(BREALLE VirtioThggOffload
HEAES, B5USEXNES
BypassiERZHICPU, HEMEER
LT REIT, NE—SRFR
LRMERE, IX{E2VDPAIE I =
HRRIHE, R VirtioIEARE UL
FENEIEH IR,

ZIEZEMRedhati2H, SLEL T Virtio
HIRFEMEEZ . 25 mEB
AR A SRAIE IS EIMY, i
SRWE RS, TR EUE
FEMNEEZ G, FIRBEIRERE
g SmartNIC (RIESREN R ) 5Thk,
Guest BN SR BEZBE.

FEEBHNRERERIXEGuest
MAFEEHostENAIFIR. XFHT5
NAEMERE S ERE B SR-IOVAE {4
BHBSE, RIRTREBMEFERVirtio
EED, RE=RSNERESR
Ett . EREEH G IRZENRE

#4% SmartNIC

B3 MRS 22 CPU _EENE LS 7R S TIER
H, RARGIFAEHIRTOPIRS ML 10 1HaE

B BHCPUTH A MBIEHILRE ; B ; 15
B I REEE

HE | HRESER, SR BRERSE—, FRRER
45 | B METBEEE

gz SHERASHIE ; 8. 22, MIBERS
M EEALE ; RN OMTARN S BE,
nE | EfesERERE ;

x1:

ETF DPDK A9 Vhost-user /5 Z~EE (5|8 RedHat #H X182 )

74, BIZOVSERRIR BB BIKAT
ZHFEY ENOVSEERFEALE, XT
Sz #0HE A AD R £LHR S BEFR R4
TEEEXR, B SIDEER K.

NI, AR SIEE S
[RASTHRFVirtioty, FERILE REHAL I
BEOffloadZIRE(F L, IBERATUCPUEE
B ZEISmartNIC (BPESBEME) 1, P&
BERNIRFR B MLE IR, MERATUCPU
ERERHEENNRCHLERE
B, XFEBEHOffloadgE MY
SmartNICF 2045 ki K AIDPU,

Himep OB IR RS TT,
AfEAREP ORI TREFE

BEHIETFEAEGFEAOFEEESINE ; HEEEM -~
HOTNEE ; AREfl. FOMERE, T4AIRmIZSHZ CPU ; FERIE
FI4RIZAONNES |5

PERELRES, BHBERREFETFARE LRITER
#&3EO, 0 NVIDIA B9 DOCA SDK, NI JFFFAMEER

HIRPOMRUTE ; RBRE ; BIERITER Al; BIEEEE;
DEIE ; SIEAEEE  REGS

PIEIRR IR M EIRROETT, BEFRNIMEEHTIRRE,
KIS IBEPORIRES 3U Z2— (CPU. GPU. DPU); £
B, BIRATETSR. WK BRSI$E, RYEFE

LM -RFN DPU &I EL DT



= MEREEME

R EENCEEBR LR £
EHE T 86 LRI 8 LRI
ERFR GRS HIIRE.

BIE AR H A =R EMikrotik AE)
F&ERIRouterOS, EEFLinux MW
FR, Al LAZ S FEARERIX86 BRITRY
Mg E, MmESBLInuxIRS 2B
AILAS A IR EREE A, bR &I
HERENMBIMAZEEFEEAR

T, SIET A MRIREHEREDT.

mans, BRI ER= —R$FSDN
P ERYSE I B R AR AR 2 AL .

MEEEZEENE—AITERK
M EkEE, EIfERIMEZ
&, BEFOBERRERIBER, &
SRR BKIEAERSETEE
WEFRK, BIEETRIRHELR
(Virtual Routing and Forwarding,

VRF) &R, 2K EHESE
(Forwarding Information Base,

FIB) REFMLALZ MBI R TR . 1L
RNEEEE EZNEINAREBIR

BRI ORI B, HMRER RN,

B—aIEREEIULRZEEMN
&, BRENRENERESRIR
FRELASREDA], ELANERAINTK F5Y
IR LAEIMUZ B VDC, FiE
VDCHE=MIENAERITTERIR, EX
FEIRIZ TR, BEASN, 5h, T
BT 4P, EEMET, BE=a Wiz
REEIA—BENREIME

=BT mAIR R

M mEBARMES, TBEEIT=
IRKRRYERE, NERPIRIE ML,

IR A E—ED, tLaIH3C
REHIIRFEAR,

| 1.265 BB EHME
HEREMCEABERRSIINE
REIMEIS AR Z—, 18587 LRI 52
MESERM . BRI E IR
BREBRGMEREDN, WEoAE
T (EUR-ERIBHME (L)) =
SRR, it REBRE—T.

SEIRERS (Port Channel) 2&EN
MBI, SEREEEE
YIRis R EBE—ite, Bl A—
B . HEaNEIEH—
YIIBim O HE RS A A SERT, BELETE
iR EAIEIR Y, RIBREHIER
BRTER TR IR HE IR PR RIR &
BERIH O SRR ST LAGINEEE T
. LIRS RS A At .

B%iE Y (Tunneling Protocol) 3§

— MR/ AR B FEF

I3 SRR/ MY AW LS B BX
BB B MY A R e 6

SMHEAEBEIRERE. FTAY

DR MHIRBRER, LEBITMEE

BRI AEEE. BRETLUE

iR mRF XS ERIME, TR

FRIET SRR, E O RIEEE,
REXTHUEINZRITNEE . 218 EIRY

BRERIIMSERZVXLAN . GREFIIPsec,
BEBRE BN FENMNET

WHERERETFI.

FFABMEE (Virtual Private Cloud),
BREETEEXNI=ELN . =M
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| 1.3EHAMILE

BRI (Virtual Network) 2HE
PASERR LB R AL . BB TR Z
BANERE FAMERYIRE SER, T
IR EFEN RIS EEIEE., B1EY
ML ESFEIER OERR
SRR EIEERNEE . RILEZ AN
#&1 K Overlay4g.,

B ZEEMMLE (Virtuall2
Extended Network) E3Ltha]LIE 2
OverlayMENEHIRIA S = ik
BRI ISR TEK, E5HHIVPLS
(MPLS L2VPN) R, AR #H XY
Cisco OTV. H3C EVI K, #BEBhR%
EBRAR, EREIERNEEE=S
BRI H, B En=EMNE%g, &
SCHER T — BRI E .

MEMZEAM (VPN, £FRVirtual
Private Network) , 22— FEIEE
A, BRFEZEP. KA HE
RSEAREBFAANRNESIBE T X
FEYIE BRI~ ARIMEE LT (B
MEER ) RIEENEKRAES .
BNz EiCRIAEIRE, £
IRINE, ERERMSTEWR. X
FIARBT IR R 2 AIRLEE EEX
RN Z2NER, REAMEET
RUTERARTER W AET,

mOverlayMEE B EE LR EIFEMIE
R, R ABEIRT,

RARRNREEEEWEHFN. 2B
KEN— 1S,
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| 214288 (Bil) =M%
M2006FAWSHELs3FNec2=ARSS,
FEANBAFRE= ERSFHS,
FJ20104F, PR =IEHFEHClassicE
HMAMWEHE, LT W= ITERA
BOMESZ R, BREBTN=. €=
BRI R ER S5,

e /N SN e e P |
BRSN=MENEEFTRKIREHER
MIEENBESD . RE R LA G
= LBAPEZAHMNERR
i, FTB=RSEAMN 1P HbiEp
H=] ms—okc, TiEEE XM
%45, 1P Hbit,

| 2.2FABRILZVPC

MM 20NEFELEGTHE, ERNEE
MAYA RE, Mk S e Fx,
BN ERELTERERD B
WmEED. EUVBEHEF LS L
MEBEFHEEIES =RIREN, AR
= LU EEEN S,
MEFERENEBIRE TRZHE K. It
B, RENERZELT AHEX
LER, AWSIER L= EVPCH
miRSS (BB ERMEERS, 2R
Virtual Private Cloud), VPCE21>\I
FHE= EZIUN—RBERENN
#&z8 8 ——7EVPCH, AFPHLIEH
E XWX BERSEMEAIP i

MBI ARRLEEIRRE

=M EMNERZ O ARIEHREKE,
XM IR RIE RN EE R
BEARTHAUIF LM ITTE: R RLS
FIVPCERIEmIt 5= b, &MER T
Overlay# AR, FEMIEMLEZ &M

ik BRE X BRI, M/E N L
HENATRIX. VPNRI XK, T FiEESE
R, A EE T =MLY
EZEe D, BRI TIABRE SR
BRNRITER.

=80, LAVPCHRORI = ST fafk
FRATERMIR LR, ALt E
TREIE R SRR R SRR
IP. AR KIEF B BT E ML m.

| 2.3=EXR
MiLJLF, BEEFERNERARE,
REBESALNBRERE, FE

ZFEMBRHETZRIBRIEAN
BENEDRAEES, [EELETFAMIER.
=AW, miEEZRE . KN ESR
MRAENEZMm, LULLK#E
B EBRAEHE TS EEREK

5@, ££54CONDAIRSS, &
HERBEMIRERS, L TE
=&, MSBKR=] 9 BI#ELCDON
S2EATDEIRS SN AMNRRS .
EATSD-WANE ARSI A=,
WEEEEWER RO — R AIIE
N EIESE S S O N Eplabia

FBENRVPC } NS @EASVPC }
r 5 | - r
E ! COEA
A | |
EBHREEVPC FRPOPEARVPC
@ e S
: g :
aam] | | L
f FIEBARVPN

HRRBWHZE (HEEIZER )

T—FFZHPRIEMNEER, A
MBWFF T = LHFERIMNEZ R
Bzt BEFANBNEKERE
RIEMIFR; MAEMZERERFALE,
BT ERMERETS, EATKE

BIEHIRIEMEEM -, SRIFEIFER
FHIBERMREEAEZSTEREA
B S, LURPASZIRN B, (58
EIFE RS EMET M 0GHRE!
25G, J3ZEFN00G, vSwitchFAREZ [H



TEREEMENLNuXPIIZESEIEIE.

DPDKREFZSHIER . fEHEIE.
BRI RIEAENE (vPDA. DPU

F) FEHHE.

M\ REEE, =W mEid Ll
%5, VPCRIZE, ZEAR =L mAvk
&, ZMEFmAYBE I SERISE TR
KIEE—— N REHIEF ORI
FE, BIREHIEDOZEINE
BXEE, Bt—FEidsd-wanZA

W

=48

TR AR AT

BENIER M AR NBEIHITRE
NS T ZEIPRIEN . T
FREMUXBTEE=RTTE
S5EHERR, = MENTEEEHT
RENEREEWRED/ DT MEELAR
=HME R, IR FER VAT

= TR TENITERRS ESHER.

MESHERREEIE =R
ERRRIET, BESEEMURA
AORER, SR E BRI BE

https://zhuanlan.zhihu.com/p/351449927
EBRRITENLE (—) : ZITERNERARNE
https://blog.csdn.net/giansg123/article/details/80123088
EBRBITENLE (Z): =ItENEHNBnS

https://blog.csdn.net/giansg123/article/details/80124473

AR EMEERIAFRIA R

https://baijiahao.baidu.com/s?id=1621622261059186571&wfr=spider&for=pc

THENWEHIZ S & RIS

https://www.sohu.com/a/540490960_121350545

SIFEFRIMEEREIR

https://blog.csdn.net/qq_46254436/article/details/104588055

MBI+ RhEEHEEIR

https://zhuanlan.zhihu.com/p/307684414

HEYNELEDE

https://zhuanlan.zhihu.com/p/150417958
BB 1.2 FRE TSRS,

im AT

https://zhuanlan.zhihu.com/p/371546795

Virtio devices and drivers overview: The headjack and the phone
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BLUENIEA, HBET AKX
SRR, K= EWSHERSEIMIE
HE— MM ERI AR IR = H A
B, bS5 Kz FARY £ 4% B N0 P A 3K
WORE (Y 55 AR 55 i = T A EI B A Y
BER, MRS N LSRN,
MmE S epEREEEIEREE
FEAMNME. X XERBEUR T2 28R
BERMERARRIRERESN A
B, Z—SES BB ASRERS
I ERMERERCAIRER SR

https://www.redhat.com/zh/blog/virtio-devices-and-drivers-overview-headjack-and-phone

A journey to the vhost-users realm

https://www.redhat.com/zh/blog/journey-vhost-users-realm
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B ufi: ZIFEEESH THY
Flink 7B S cUS5E ke

SKRRSR. BN / BEIRIHREETR T A TAZ)M

il

1=|b

il

T~

LM RABAEBEAIEMIAES T, bt SR ERIREH LA S L IS ERNES, TEELRETE,
SG—RRESEE, A ZENBYE . MIEIGNIREERMRE, AR SHET, DRIFUSFRARIERE . TR
R, BFELlsSHENE, —RRESRENITERNMERNTEHELKORES . Flnk&AR—MTESIZE,
{BRHATHstatefulf045tE, AREZTTEZ ST, WEEMioHLB L R&ATFK, ELLSERTHIEIRD, RIINESRENGF
BEeH, RMREENES, VAEIGREEDR, ZERIXBIERANEFESBEARES, HN=[XFlink# TE7ED
BrsE, 2O T RstatebackendAIIFE M

2. 0=

FlinkEmEAIStateBackend, 2 ARFMEESIKESR . MR EXI75/90peratorStateBackendfiKeyedStateBackend, Ope
ratorStateBackend—MRENE— LS5+ EBIEASLXEIR, MKafkafoffset, AELLR/N, FEZHIEMESITE
BEERNE, MKeyedStateBackendtBfz , FERIE St EEERIBERIRSEIR, Nagg/TIoinAIFEER, KINZE
HIEMEIITBEIZES I, —RARE, ITEEZMESSState=IEE K,

BULATIRITE(ES B 4000+, 95%AHESIIRsqUESS, HFS0%AMESTIRZ, BE EEMESIREA/NBIZ500GB, B
BIMEBRYBAIAStateBackend{sE FBAYZRocksDBStateBackend, HFESLH 53 TIGSHRER, oILUB D KEE S State#iE &
BRI R G, BINAERIFInkERFH 2240 E T LIS 14 RERINL A, TTLASZ i TaskManager AR R 7 A StateFlRocks
DB, H{ESSHCheckpointht, BRHEERIStateX 4 HEENH RS, X—IVRRECEREISFIBRIMITEESS, TitHE

| BEEAFI AR

FRBRIFlink# 28 &RBCE 7 S MERERIARL AR, BESTIRIB R StatefESSRIMZ BRIZTT, T 1T Statefi 7 RetentionTimeZAIANELE,
BEDZ/\THIESEZECBLANAYVIVAZ S E TKeyed State, X E{ES5TaskManager Tz THINLZEE A H BERIP R R
X, SRPFENESIRBAStatef71E, RIS MEREAMETER NP EATRE,



| X{ES3Rescalelg
#BAStatefEfffRescaleld, (FE <
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g State BB M SR Gt T2 A FFSLAI U AL RocksDB, #AfGTaskManagerZ [BJ1R

EKeyGroupXt R ME S TIRIE, AEEITRocksDBIRIEKeyGroupldfifiseekF1BatchWritel{E, 24StatefETBLL BIRT,

State HIRRIE DAL AN LLEARY, IRERTEFH

3.RemoteStateBackend

WERRTENES, — T EFE
¥ State MIBAE AT FIETE IR AR
o, E/DFlink SEBERTRE A2 AV 1K
i, TUEESE, X—BEIBIEN
mEEREEHBRES; 5—1
EState IR LALAKeyGroup B
51%?_11% B REHIENEDHIRIE, &

S5onEEENYEE, HEH
E’JTalshan(BJE > ICKVIFE1]) 7
B AR B B FHAIA9ARK, Taishan
FhiEE2E FRocksDBFISparrowDB
K&, RAraft—EIEMURIEZE
AYRE—HUEMOENS TR, =
AR, =ee. SHRENEMERSR.

TaishanfzZ g2t T )avafiput/get/
del/scanZapi, HaEE & snapshothY
IgE, TapiZEFRocksDBAITNEE
HEAR—H, E’*bi%quﬁgﬂf_
f)%ﬂ?&, STRBEFHEFlNkAIZEK, ¢
WED/NTAPCLINYLE bﬁi—ﬂﬁﬁ%@L
TaishanStateBackend5&14

| 3.1 Statet R
TEKeyedStateBackendd, &5

FirENEIEHR )\subtaskEF!

RIBEIEAkeyBIT "MathUtils.
murmurHash(key's HashCode) %
maxParallelism"i+&EH—IDIER

ZHRNNTEAR, BRRRStRE, BSEMN5 I ZEMNAYEIIRA.

KeyGroupld, X+ BJ LARIEIEEkey
HEIESTER—subtaskepitE,

=SHAEITESIZRNEIMELFRY
WS, maxParallelism AR AFT
E, HETESEZ e iaikE

T, BERHEIRIEKeyGroupld
IREE—"1Key-Groups A, Key-
Group/y B =% amaxParallelism,
BrYoRREEDRN, AR
maxParallelismAEEEZERFRIEER~
FIVFHIE, HESSffrescaledd, I
Stateskis 2 Key-Group FRUEIR
®af), SN NEFTR.

with Key—Groups (Number of Key—Groups = 10)

Subtask 0

KG— Keys
0—{0,10}, 1—=>{1,11},
2—{2,12}, 3—{3,13},

KG= KG-2 KG-3

Subtask 1 Subtask 2
KG— Keys KG— Keys
4—{414}, 51515}, 7-{747}, 8—{818},
6—{6,16 9-{9,19
16,16}, t919}, 1) Sequential 1/0
KG-4 KG-5 KG-6 KG-7 KG-8  KG-g  [orwriting snapshot

[ 4 [14] [ 6 16 | 8[18] 9 [19]

DFS

\‘

Subtask 0 Subtask 1 Subtask 2
KG— Keys KG— Keys KG— Keys
0—-1{0,0}, 1—=>{1,11}, 3— {313}, 4—{414}, 5- {515}, 6— {6,161},
2—{212}, 7—{7171},

key € (0197, 1.hash (key) = key (identity)

number_of_key_froups =10

2) Sequential
1/0 for restore

Subtask 3

KG— Keys
8— {818}, 9—{919},

) 2.key_group (key) = hash (key) % number_ of_key_groups
3.subtask (key) = key _group (key) * parallelism / number_ of_key_groups
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TaishanfZEfiEBshard 3 F S, IELF
5FlinkAYKeyGroupzE{il, Taishanfy
shardB& D RIMNETTRIBESD, FAi]
RELAEFlinkA9TaishanZk X AL 1H

BEBDA], Flinkik BB — KNSR
Checkpoint, RocksDBStateBackend
Fi3pis =)
RocksDBfifsnapshot, FEiTiRE
TENMISSTX M HEEEXXH R G LA
BIESERIIRE, TaishanTF Bz
WM T EE N shard Effisnapshotiy
create®restorefg /I, FlinkAJ LATESL
Checkpointhd, TEE subtaskHi%

ECheckpoint2@E£ 1Y

B8KeyGroupRangefJstartEendfk
JXfsnapshot, snapshotID5FlinkgY
CheckpointDIRIF—H,

| 3.2 StateBackendiA$M&it

Keyed StateBackend&iBR/(ATIK
SHIBEIE, B1EA0Statey IKeyed
StateFPriority Queue State, EAKe
yed StateFEAtHIInternalValueState
#NinternalMapState, LINEZ¥HInte
rnalLlistState. InternalAggregatingSta
te. InternalReducingState#internalFo
|dingState, FRIZEEIAYState= M FHF

SQURNEIZ=HIEF; Priority Queue
StatellJZ5H InternalPriorityQueuesLIf,
FlinkifRi+E&R9Checkpoint#l#I 2 E R
FMHEA, I—MESEIETIIRE
I PERT, RILURIECheckpointdy
SEREEHEZANE—RE, A
BEMNZIREIREFSH9Z1T, MChec
kpointAYH 4T SR IE AR #ESnapshotStrat
egyRISETRTE, CheckpointAItRESR
iztRiERestoreOperationAYSLIRE,
HFEE U R IR IR O
Remote StateBackendf9sCHR, Z2{A47

E=ALINES e

—»‘ HeapListState

—»‘ HeapMapState

HeapKeyed |create AbstractHeap
B prey DBStateAbstract %_.‘ HeapAggregatingState ‘
StateBackend
HeapMergingState
EmbeddedRocks —»‘ HeapReducingState ‘
DBstateBackend
—»‘ HeapValueState ‘
Abstract Keyed L L State
StateBackend StateBackend —
—»‘ RocksDBListState ‘
HashMap
StateBackend —»‘ RocksDBMapState ‘
AbstractRocksDB
RocksDBKeyed StateAbstractRocks %a‘ RocksDBpAggregatingState ‘
StateBackend | create DBAppendingState
createKeyed
v —»‘ RocksDBReducingState ‘
—»‘ RocksDBValueState ‘
BroadcastState —»‘ HeapBroadcastState ‘
Séiff?icr:‘é%d create Operator DefaultOperator ‘
StateBgackend Opérator| StateBackend StateBackend RocksDBListState ‘
ListState ‘ PartitionableListState ‘
HeapListState ‘
hot DefaultOperator
snapsho — StateBackend
SnapshotStrategy
L, Heap
SnapshotStrategy
Snapshot Snapshot RocksFull
StrategyRunner Strategy SnapshotStrategy
L, Rocksincremental
SnapshotStrategy
Changelog Delegating Savepoint
StateBackend StateBackend SnapshotStrategy
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| 3.3 TaishanStateBackendZ2t3i&it
TaishanStateBackend &F40_E N F Taishan A& 7 40 FEI%E:

» KeyGroupldFiTaishan Tablef9shard I Dftl——3XI iz

» Taishanz=ERshardsy B EFOFlinkAgmaxParallelism{PiE—27, BIAEATH3MNEH

» (ESESEREENT, B EEKeyedStatefJOperatoral B{XAliE—3K Taishangk

» —POperator NRJREF/EZNState, RIEAIKVEIRAIKE I _EColumnFamilyBiss

» FlinkftgCheckpointlt, &XJTaishanf9& - shardffi—Xsnapshotd9eliE, B&E->shardAJsnapshotiD—4E
» FlinkfESIRERT, AREREXSTaishanfIE P shardiRiEsnapshotIDffrestore

iFlink . Operator1 i Taishan Table1
' ] taishan rpc
state1 Sl shard1
subtask1 S
state? CF1
shard2
CF2
state1
CFK1
subtask2 shard3
state2 g
checkpoint Chil shard4
. CF2
coordinator state1
subtask3
state2 Ehal shard5
CF2
| Operator2 | Table2
state3 : Create Taishan Table 1 el
subtaskN | shardN
state4 : : CF4

B BN TR FELRIfE, EEMBUT:

Checkpoint B3¢

FESE

NME(ESS rescale

RocksDBStateBackendfyStatet 2 F M fEsubtask YA BRocksDBHEAY, N 7Ef#Checkpoint
Bf£tR#ESnapshotStrateqy R E R IEE A 22 2L T EEZFileSystem, HERIRNE I me
tadatafIKeyedStateNE, H{EH Bk TaishanStateBackend 2 f[51X 5 _E{EmetadatastiE
4 Z=FileSystemBNE], &shardfsnapshotidi2& A FEZR AT LART LATERS -

KA TaishanStateBackendfs, SR SHIOperator L= oA 28 E S 14 Reli A2, State]
RIIEETF TR Taishan &%, IXHEFEEFlinki9containeri S8R/ 7 X A2 B3Rk B,
MR E T FEDBIOER.

RocksDBStateBackend{F 53 48R, FHF subtask FXFRIATKeyGroupRangefIstartill
endBZMY, FEEFEsubtask Z B A A rocksDBELAIIIZ BBKeyGroupldBiS i State A
seekFbatchPuti®E, M State IE1ZBBKeyGroup i EEFF 570, ZiStatefl AR, Statel
EEDTR AN, 55 rescaleXIIEIRAISZ BB . MEMA TaishanStateBackendfs, £
S IR E LT State FURAIRITIRIE, E S KeyGroupSshard——3XIRz, (X FHIEHLIKe
yGroupRangef9FFIAFNLESRRNA],
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N Remove
Priority
Queue Put
State
seek
Remove
Keyed
State
Put
Bloom
Fatt
Get aer Get

""""""""""""""""" TaishanCachingPrioritvQueveSet |
] CacheBufferCient BatchRemove
| CacheEmryConsumerl BatchWriterList ] |
} B\ock\r?guege?} ””” (Async Thread) | “?| (Num: KeyGroupRange) ] ~ BatchWrite
seek
Taishan
CacheBufferCient : Store
BatchRemove
BlockingQueue take CacheEntryConsumer BatchWriterList }
""""""" (Async Thread) [ (Num: KeyGroup
Range)
B - BatchWrite
L
Cache Get '
J\

m: W [ ] [ | \

4. ffifk

F{JaEBERocksDBStateBackendH
B2XYStateAIRead. Write. Delete. Re
adNull, SeekEEKM 7 #ERT, 15KE

MEIERIKENmetrickit, BIIXS

% isfTRYES BT LIS,

StateIBINE SR ERS AR
R5l, BT ARIANEEEKREE
FSHEERD, BN MERIIES
A9A/INEgroup aggFwindow aggim
ST—M R +bytes, MEloinip e
TEa&StatefIvalue BN T zstd [ E4E
BERIMKI BB BKBRBIAEFTE .

Tﬁﬁﬁlﬂ]ﬁﬁiﬂﬂﬁﬁﬁ RU—MESER
EHIRIERT, F 8 TaishanStateBac
kendfICPUREES, LiL12Wia Tl
HStateAIrpaE RS ART, WLEH
FECPUSELBR . ZHEAIStateAIEIIE
MM AT in i, BIRIEK
BEMLErpcidsk, BmARIZBRocksDB
HINNFRIERE T, (BRI MLERIK
MWK, HrpcERIKE—EFHE
A, MEEBARNZRITHE FRIFR
Mo ATHRIX—OR, FHANERE
State SimimKVFEZ BRI0T—E

FBEFE, B RMEANEKIE, 55
ZEFlinkfIMiniBacth, HFREETF
BRI SRR . BIALE
WE, FETFNHEFRLERERA,

| 4151fi1k
411 BfRHs
RStateHI S, FRiEEMCacherh
hEEREE T EIT, tBFAREE
put/removeHTEhz'ﬁJ_lﬁ'ﬁ 28, M2
B put/remotels KA ZHBisubt
askA9BlockingQueuerh, {FRSEE
E%ﬁﬁput/remotei%? HiEskE
RE—EEE (A E R AT
IRAYIE)) E&flushEiminKVIFiE, 3%
Z2FlinkfCheckpointAf = &pfid &—
IRFlushitE 2SR IEARAN RN A
ME R EREZ NG00, Xz
KV putiEk(NEHE 2-430
FERTIEN, BN ESIEREMNE
ZROMD, 180T StateAIBIRER,

| 4.2 ik
4.2.1 EFINEE
StateFISRIE, HRIEZEMCacherh

BHERESEE TG, BHFRIERE
put/removeﬁjﬁhz'ﬁ:l% FH, M2
W& put/remoteiE K Zaisubt
askA9BlockingQueuerh, RS EE
FEEEZEput/remoteissk, HiskeE
RE—EEE (A E R AT
RATE)) [E & lushBNEIHKVZE, 3
ZHZ2FlinkfCheckpointAf = &hfd & —
IRAUshiRE, ST RINFERAl =N A
WHREXEHERE NG00, iz
iKVIFERIputiE KNS B 2-4E89
FERTIEM, BANMESIERERD
fEA9RD, IEI0T StateI SRR,

4.2.2 ReadNullffift
AEXLERISER, SRR
STEBEERARReadNuliBR, 15
FhamCache REVER Sanull, BNz
InFRENEE SR B Anull,

a) HESHkeytt BRImHRAT, BITHE
TREIFTERKERIReadNUllBYIEK,
—EEELI K window agghhop
W= TNUHBEE,



b) ZfESSATkeyTFER /S IXFH/E]
HAM W EERS, =S AKEMIRea
dNuliEsRkrF=4, —fRTEGroup Aggin
= MNUABE.

BESA BReadNUlliBRE %, LS 1EH
&, ML= ERHadoopiIBloom
FilterskffReadNulliEskA9TE, 4
Flinkf#iCheckpointAd, ¥BloomFilter
EREIRIHFHEERSR, (F55restore
RTRAIIRE . AT I AN{aNE%EBloo
mFilterfIREFIS E X/, FEERTE
FOIEE, BT BloomFilter TG & A 3
fdelete, EEIBloomFilterf9iTiEs%
SRR, BRI ERES, 7
BefiRRReadNUllBIHRZAN ISR,

A IPIERAIFlink BSQUESS BRI State
B2 NITRIBIATTUR &, 2Statefy
FIRRBIL24/\BIRISITfE, Statedk
WOIHA, FEREETEROCksDBficompact
ionBTHAEER, IXFFRIRCE I EA £/
HEAZEABPAVSLPME AR,

23 TeamAEB S HEERE D45+
K, BRSTRFEERDRIwIn
dow 5/10min, LAR X 7t)oin 1/2Hourfld
e, IXER24/ BT TTLRIX SR Case 2
BRTOIER, BRI, FATaTLL
BRZAFPZHHSE TR A SFEL

iR, BBAIESHIKeyFESmingl & 17\
MRYSEPRE XkeytEXT 24/ NI/ MRZ.
XA LG EF R —E L)
A97Z, FsREIE—MRIZATKY Cache,
HrKFskIEHETTLRTIEI StatefiTkey,
VA FRINtE B MR KR XAV 4E XS
A8), BB RRD, HCachefFFILKIR SR
IEMIBREERT, TLARE XMBREEE,
iliz Syl E IS SHE ]
SYATIBIA/RIELRIET, SNSRHINEE IR
A B HR0AT 8/ NF R R AT EIRY, HE
OOMBE, FHERIGINEXRFaE
WEEEKV CacheRSELBIRNR], FRFIENA
EERFGCRIES, BN LEMHER
TSN EREFRIBINERE, 5
{XAE(EFHEYNATERY, A iR
JRITAIKV Cache, BfI TR O0ffHeap
BloomFilter, BRIHERINEIRIVETNE
TR EIFRBE . OffHeapBloom
Filter G FE B HIKey BFENEH,
FALAZE Z4BloomFilterfI3ER, Ak
e AERIReadNUlISK .,

TRITE(ESMCheckpointld, A2
OffHeapBloomFilterf9 & EflushZ!
mimKVE S, ZESE B, OffHea
pBloomFilter&TEEE— T TLAY A
53, (BEREICRESStateAIkeyHifE 31
&, ZE— N TTLAJE)Z [5OffHeapB
loomFilterF&FFIEIEEwork, IX#E

P N
Gt s>
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TLURFEBloomFilterf RS BE .

FFWindow AggHYJKeyed StatefsF
A= Priority Queue StateiZBBwind
oWl RMMUBIRRY, FTLAEKeyed
StateFRINZIZBTTLAY, FAIXITum
blingWindowAssigner. SlidingWindo
wAssigner. CumulativeWindowAssig
ner=~fhAssignerfifl 7 TTLASZSA0, TTL
JIAssignerfIE AT BIINFCIFSEIR AT
8], {EIR B — AR 2 R MESHIE
B KMy HERRRYE R AT ), B
ESRENELK, SState REUA
null, M5 REIRE R IRE DM,
@1, FfiIXInterval JoinLAREBE
FHIFRFNZEIR X7 JoinfigKeyed State
HoARE TN, TTLURE
NEA RIS AR ENNIFEIRRTIE,

| 4.3 IEFIEEUIL
EEFEZMNMAH, =¥CachefERRY
WTFETask HeaphItERAEF, SAF
RIBRUVMIEREFHZ, CachefEF
M EsMeeEFECaffeine, H—1
OperatorfFfE = /> — StateRd, €liE
—“NTaishan¥, subtask&tRIEIRG
Z /D Keyed StatefmRECIZEZ D
“NCaffeine Cache, Z5#390T.

o N
N Stated - D)

OP1 OP2 OP3
< &
TaishanTable1 TaishanTable3

Slot1 subtask1 ’ T % ‘

subtask2

'’
TaishanTable1 Cache

Caffeine  Caffeine Caffeine  Caffeine  Caffeine

Caffeine  Caffeine Caffeine ~ Caffeine ~ Caffeine

~
TaishanTable2 Cache

Caffeine  Caffeine  Caffeine  Caffeine  Caffeine

Caffeine  Caffeine  Caffeine  Caffeine  Caffeine

TaskManager Task Heap

Caffeine  Caffeine Caffeine  Caffeine  Caffeine

Caffeine  Caffeine Caffeine  Caffeine  Caffeine

TaishanTable3 Cache
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e N e N
[ State1 State? ) ( State3 )
N V2 \ e

TaishanTable1 TaishanTable3

- -~ — _

Data Map Data Map Data Map Data Map Data Map Data Map Data Map Data Map
Data Map Data Map Data Map Data Map Data Map Data Map Data Map Data Map

Taishan OffHeap OffHeap(OHCacheLinked)

Slot Managed OffHeap

XFRIEIE I T A0 AN

1) Caffeine CacheHIBIZERNEIETNM, HepNA2ETTaskManagerfSlot#, MJgKeyed State M, FRFRITERIERIAE
FEAGGHEFilterS RIS Cache A IBAUState R E R~ —HF, NS CachetZBRAY B 2 EAVIK X RASMELIECE , 7+
HCacheltRZBIRIH=ZARY, SMEFHAICacheNFLEFT S FIA,

2) ERFTRUZIZRCIZHBER, KIBFECCENRS, BEFEFERNHIGCSFEHIzNISR, MMEFEST
BBALLE, ZIMBFRR.

Z13ERocksDBStateBackend AIMESNRZNHI (3], LARME EAIHEINAFIELR /G, 1E1E T{EAoff heap cache (f&FR
OHC) 1EZR[4]3k M Cache, FFE=4 T U FHILEH4, Caffeine CacheifE#aALOHC Cache, P9TEMTask HeapiLitipg 713 D
Managed OffHeap, £/ subtaskt=45SlotSEAIOHC Cache, B ECHICacheltRME—it=, ZidanitbE R FrILA
ZoBR EENAANEEQR, FERITEEARFTETE,

T Taishanfz iR 2 HAZR A Col

umnFamilyR98EE, BAPIEEEKe

yGroupldiIfE TAPIWERSH, HUE RocksDB Key #KeyGroupID#Key# RocksDB & KV £5#4eh K (58
Namespace#UserKey - -

JERocksDBAYKAEKeyGroupld& i

( mnFamily, 5 H

A7 Colu amily FIPEHTFTOHC Taichan Ke #ColumnFamily#Key# Taishan B9 KV £5 #3948 EEF RocksDB A K &% T

CacheEiEﬁl‘é%?, EJ%E %E%ﬁ\ Y Namespace#UserKey KeyGrouplD, BXfftz B2 ColumnFamily

Statef9ColumnFamily#1Keyg—

S oy s 2/
28 ngJ&%OperatorZ@E?FE,?;ﬂFﬂ Tishon OHCK #Operator_8#ColumnFamily# B F W 77§ £ Keyed State £ = Cache, #7E
State%ﬂl}}%, Eﬂ%Taishan StateE’\J K7\/J\\ asha & Key#Namespace#UserKey Taishan Kev B9FFLiN0T Operator &i/\fiZ

InT Operatorgl/ \AFARIZR.

K &3 7]
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FHMIIIOHCEESF, A INEBRIAEREOffHeaplinked L RUMap, TR ALEMIN NEIRT R, FHMLIHEES:

OffHeapLinkedLRUMap
ENTRY_OFF_LRU_NEXT
Table(Meta) [ ] ‘ ENTRYOFF_URUPREV ‘
int mask(default:8192) [
OffHeap ‘ ENTRY_OFF_NEXT ‘
int address
Address1 ‘ ‘
ENTRY_OFF_REFCOUNT
Address? OffHeap
Address3 Bt address+has&mask*8 : - ‘ ENTRY_OFF_SENTINEL ‘
o 4 EntryAddress ; OffHeapVeta <
...... { KEY | ‘ ENTRY_OFF_EXPIRE_AT ‘
) / \ VALUE /
{ \\\ Data ‘ ENTRY_OFF_GENERATION ‘
. i R
Hash= hashFunctlon(EntryAddress 64,,keyLen) I -
- NG N ENTRY_OFF_HASH
TimeOut' Slot(Meta) \\,,,Dité,, IS ,,Dita D
Condition: Timeout=true & put(k,v,ttl) o D;a > ‘ ENTRY OFF VALUE LENGTH ‘
OffHeap O /\ . //
Add 1 . ~
ess ( Data ( Data ) ENTRY_OFF_KEY_LENGTH
Address2 — -
Address3 T // o ‘\
( Data Data )
Address4 S~ o \ —_— -
P VN
i \\wData/ D \\wData/ D
i o -
LinkedMap[X] X = segment(hash);
‘ LinkedMap[1)
‘ LinkedMapl[0]

1) 1824 7 hashTableSize, 734 7 MapHIEzhrehash, BhLEEKeylteratorfiifE FI SEEREA .

)1I§EQTLRUE’\JEEJZJ‘E$§, OHCTECacheSerializersaiZsielementCouldRemovessi%, OHCIK IR IR BIE AL 55 H)
TEUERS _JLﬁgB% FlinkigValue Serializer{X&3telementCouldRemove #iSCINH ¥ HAEIT 8l 2 & AT AT (880 a],
ﬁ?E’\JlH’-l LI REIEIRATEflushffRI5%, RIE L EIRIEEH SR TinisziE, 5— N 21EOffHeapBloom
Fllterqj*ﬁESExﬁZE’J@[ ZRIgZETFEER.

3) {Z22OHCHITimeOutit R 1248, BAREBII IEIME EEE CachelEINATFRILIREAE, (ERMNESHNELFERE
0, BUSEEEIAKA T TimeOutTgE.

5. RS FRFK

B IBiS 2022011 BHIFFIAIER S 1 7100+ 2k _EsKeyStateA9(ESS, BRIFEIENN TrpcMESFF i SHEEARRERS
MEIEM, ERERCSTIFESBIIIEES rescalefIERY, BEAERHFESTREINI.

LBRRFE— N R case, BRRIEEFMAEIAT:
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= QPS 7% o  Eo S srhkey+ D R, BFanPERAE, ZHState RS BI5ART, OffHeapBloomFilter
WAFRKIS, BAIBYAIAINE ekt R EE BW SRR, mXFO0ffHeapB
loomFilter& S I A EAIReadNullIN S, BIREI HEsubtaskAIGRPOERAIQPSIT =,
RIEEEIR K,

X Key/Value i5= o WWRIoINNFIERBAValuell R EFREENIH S FMFEAKey, TiaT—RENEESEFE
WriteStallBlZ, NMEIES IR EIZT, XEE T —MERZEMFEEA ST — SR
1ot TS,

KER D BIFE o BRINEFNSIRERBEIINFHENFHENER, TEREINSEQPSHIKkey/valuelpEHE
EARE=EIREIM S EFmHE N, RRFANITHZSEFlink Forward Asia 20227012
FfTiered State BackendfIBEE, 154188 F AR AFEENBEINRAVEIR, RIMREF
RESHIBEZEREEIREGHE L, B —ESBRSEFHEIEAE, XIEIIEER T aeisRR
B—ZENRNSERT, TELBEMNEIIRS REIER MR ERRBZR, Tk
Flink§ISCRHES SBITKESTFE 5LV SLINRSMI IS —ETE, MEEBIAELISIERE
TR ‘TR AIKE, AHEZSRAISSDIER ERIRRELIE B IR FinkESBIED BREE
ENEFRR, H—SiRa R AR T SRR AR,

AN R BUHATAVERY, S it— S TaishanStateBackend B =2, FIEREENIES
EBHELRAERFPHAE, REFEERTBUATEINER.

» BIh D R TUKVAZAESERE ( https://mp.weixin.qq.com/s?__biz=Mzg3NjcONTgwMg==&mid=2247484586&idx=18&sn=34
be8355205b8c2644553851b122986b&chksm=cf2cc18ff85b4899d04e1bdfb8341f835fcdee7bb32de893fdcaalb6203
6c919afc6e3683ece&scene=21#wechat_redirect )

» https://docs.oracle.com/javase/8/docs/technotes/guides/vm/gctuning/g1_gc_tuning.html

4

https://github.com/facebook/rocksdb/wiki/Write-Buffer-Manager
https://github.com/snazy/ohc 1E& . MEIRMEIERI AR https://www.bilibili.com/read/cv23347156/ &k bilibili

»
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ERIREFRE:
HF=[FEES AR AL EEE:

2R | EREFREMREAAPOREA

HIERARCH AR SFHFIEFRIEESIE, (FARB TS SEF T AIRER N, ERIEFREORAIEERAE
HE RPN, AMEXSE L SAIREY 3K, BERERKAIER, SERREMAEST T, WSA9HEEFMT
BRI B MM,

FEATRER: HREREA TSR

BNEBERESHS. RIRERBR. IAEEESERIT RS

» WSSIHRSH: RIEIOWSHE, NKFHEE (8RN BRRESH)  WSHR. WSHEEHERHITH
#r, SEARERERA. BERFRENESREERRRNSE .

» BRERASH: REZRR. AR BFDERER, FEMNBRER, £al5s5ns, DI EFRERTe. 98
SEFF. SRMMUILRTTSE, 75T .

» RGNS RIBFEMALNE, RASESRRE. WSENMASEIINANEDBE, DTpAia6k, ZHE

BEARR. EREATRERES.

Z5DRNDIT, TR ELHETFER. FESENGE. ESEMTIRERRESE, BEERARRERKRT
ARER=E.,

BYAAL: RIEEFIRAFEREES

AN ERNFEMTERRRI AR MU = H TR,

| FhEFIRAM

B, RBAUEESE. X8 RBERARMAFHEEER, FREREHIIRERBAIRI IR, BRI ENTF
TERIFRE, fIa0, REMUEIEE. BREEEMHT, BRIISINFHREENRETER, BHniliiEFEIERRER,
RESAIEBF TR, AR RIRH T ORERE, B ARENR. AR RIS IE S B EISIERIFMEN T, R
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HIRFHERN A, BT, ETFESBMN, RBTITEMLSHES A, BHEFHEERRSAKIRE L, 1TEINEEE
EREVEIHTERIR D TR, NMPEEEIREMA. EEI5, RBZHE = LTSRS IFERM A30%~40%.

b, REVSREIR S BRES, BREURFEESMRORE L. REUEFHEEEMAN R L, ERERAEIEGIZMREAIE
AY, SEELREAAER/IME . BAIDITAIL, IR E80%Z SR, BERB20%RSHIEFEEREIIINING, EIRARH
IR EREESEM AL A2, FEiBUILDINGEIER&50%~90% KR ANEE R K. ot B ISEEFMEES D
A liRuL L, LIRSEIEIR RS, Bt AEIENEOREESENRE. REZL R, JLSHES O E4EE
50%LA £, R E DR ARIRIHEH BRI RIEIESEHh SINERE, FIEREIETEINEENRA, TEEFISEH .

| IHEERfE
I EHadoopZRfaE Atz £, SINTMPP(Massively Parallel Processing) ZRtGRVEIRALIES |28, S /RAIRGERD,
IBEEO4RE T MPP 221970 Hadoop 2R EA:

» EFMPPHYBEFTRMEEWERE (Starrocks), G EIFAISCATIERE;

» ETF MPP- Hadoop /R SEZAIZNSAIDEIRME SEMERS , 1B 7 HIRETMNNEREE;

» StarRocksEAISZES/MySQL/HiveE4EINEE, FILASLHIXHadoopESHIEE, AJLMMEIGFESE, MNFPEMAK,
FJiEBHadoopESRBEEN .

HRECTZRIRIZRH, FoRESTIRR AR T50%LL £ RE EEEE, XEXE R0 EMFER LR F20-301&. BRHER
BEIEMEHRFAAEL L. B, BREARUTUBRRSHEIESTNAREFIRSM, EEESZEE, FHErE
BSERBNTABER. FTENSIPRENRIREE, RIEHTERRAIFIAE.

ERKAOMFURERZT, BRNEEE W OAZEIAERS, BFREBUILDINGEFHFEERTFEMTEL
FHEED, HERENERENHIIAFER, ARt B RRERARRITEH, AHHHRIENILES. TEEERA M,
NEFLEEZME.
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EBRL: LA “587
=ty o) 3

BEDRAKIEZA, EXELMITHIRIERE, OTAYSENEE, LUSER—AM, CHIRFERAMAIEIEE T,
PRI AR 2 TMZ AR, BERETHIES PAFHE— DA T, XMW LAVEUE RN, 4 &I KT FI40s8%
=, EEREBIEIS. OTATE AR LIARBISHANERT: “B—RRIAI4E278. 28R A, =) LFaRIgEL
TESEKZEZE NHUARIAEFS, 0 MBS TE AR TRER11.96E, A ImrNET S8 EBa 5E.

EJ$

BE=5F, OTAFE/LFAT WKk RS, SRAEIGBAIEAIUME, IRSBFAEENDESIRGL? ETFEIRELIERED
TR AE? BIEBFRe BRI —HHRIF ‘218" (K87

L2 R, FNSEE, “475377’%9-?}3&(&%% I B—RE—, M T RO RIEDMRES. " KWL

REDEHINRFRT . XBE#EXEBE, XMW LA AR TBRIEML,
FLE, IMUNZNR—RIEES, WEPILME, EREXNUSTRARSEN U, RE T ETIIFEERE
=T RREEREUR LREF =S, EHEEARRIIESHEK.
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AR TR, ZIRER

TR BEMILRZFIRERIZ D

XFRIBRETS, BRSO BRR 5
[BRR., LA AR R R SRR, A
RARZFHREHE, BY—FRIIK
AFFAIKFRENE, WEELL S5, <D
JUEM TR N—IR BB,

20055, —xRLUEE AL, SEML
FEMNEFDEERIN ARSI T, B
A9 “EWBIL", X0 Leldl z#)
B TECRIEM: “RNMTEEF

BER .

X—FEEGBRNRASESREN, FE
MEHEEREE—I2, RAURTF
EENEBNE _KE, hEKES
E B BXRIR TR AR, X)L L
H3IMAN, R BRERERDE
LUBIS50% IR EIE <, 2007410
BipaE5EHE12007, 2008 F 58K
240055,

FERPMIEMNBRL T, WL
BT E—NKBEE——LZTTTS
(Total Solution) &%t. RFGNRIR
FRBATRAPBmZ I EMNRE

mEXAE, BN

MEBAEASSM BE" BB—2FFiA.

2022F6H29H, TEEEEBES
BRRHT-UER: ATHEK
Rt BEEEEBETER ‘28
=7 Frig. iIBE—HHR P ERER

12, MEHHFERR “ECFaILIEERT,

FHE. IERIINM. B BK
MR EEH A, 2010FK%
—2Z i, SO ERNEHERLE
E1AF3000-40005K, A TR AFE
BT 2/3, kB L, EWLRE
ST EM R SEhBCPCadI R,
TR T BA,

SEAKEE, RHRRSEHPCAIE
imiEiE. BESREFINARE, B
BB FF S T—17PCis @B ahimit
BHAPIeSE, HIRRE. 2010
F108, BanimlIEM) LIRITAPPL
&%, Bohih—i U, BB
B 8FEM AR THETAT ., B
REE, NIZEHE, 2011-2013FH
HHEEE M260003KF740003K, &
LEFI201345, ME WS KIS
1970%; BIEFERLSINRE S, 12
IR EHHIEIRIE, #Z2013568,
ZW8) L—ER Ak /9 B IS 1R L T T SRk
WRREE —AND, XA, FE
B30 HEEANE, HFR70%L 2H
INERER, WEEERRISRENE
BHEX, EABEEWSHIRIEN

EQEEISIEEN

‘TR LRI R T

EEW LSRR, BERHF/N
&, e LERMNEERIEREME,
KRS ERFLRFEEFNRE
REERSE. B, BIEREREHE,
KEZRRE LKA 5,

RIREOEIER, 2013568, XML
Baif FRE BIRRIK—2R, A
R LR T T T R E RS
Ak, FHRIFWEMUES, FARE
RIBR, XD LERTAIATHMER
o SN 25, 20228 LikE
HEC EE, BREWSES42%+
FERF50%01T4, X2EM
F=IREN, B, BRARDEALE
M. —HEERATUEKALEY
E, ARERRMARRSAES
K, SHHEBIFFABNHHPRRS K
ZREEIRN, WTRAEHREE
HER. 3—HERZ, IHRFELZE
RORBEITE, BRERRILKIKE R,
Rk, MAISEUEN—
MNP @R BEIPFTRUANRERK
FEENAITIRE R T FIH<ENAR)
‘XN B, BERRENT RN

FRAIAOSZNG o« RINESA G A
FRINILRPBHES, HHkRs
FIWARFIF RS TREMILR
BRI S FFRBIRET, M.
B I82, EBHEEIE . StE
TR "R B, —RETRORE
SEIRT S

‘B’ [FROEM) LREAZ SRINER
FREXRENE? “XERIEFNA, £
THREEED. TE. B, =T EE
&, HALZIED, REFEEEEE
AZE—IRBARRIERE. " #)
IRFTRo



TEREMILBIRAGIES, £ARM
IR, WL AR T &k
MR KA ARIRSZBESD . —H M, 3
BEIART LUR AN T BB N=Ei24E,

ETFREEFEEFIHNNE; 5
—73, AILARBIIEA Z FAYIGRS TSR

SHF R LR, Al SSEEKIRIEHE:
SEME FR BRAIBR . FINTIX LT
K, BEIFRIE AT RARBIEFELRAN
EB) LW SIHE, B SELRT
FRREAANEM L, ETFEAR
Serverless 28 CCHE LA E=
FE, BIAEW)L “0%0E&E” 5EhKIDC
WSS AT ARZRGFHER

LR ZBRRSCA, BIFLLRE
T—1MFX EPREASFSENR
Bah “FriE” ¥, AR EBILIE
= EHE. RS5E. ITEFRRER,
HEFLBEIERS. BERLGE,

MR, X— “FFX" ey “Xi@”,
ERIEER) LIS B F=ERIRR,

WO RRBIINDERE, HET =
BRILRS SR ERIFK, DA
TREBERARNNRRANE, X

e RzER A
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