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H 3/ 2 B i 2 4t - Camera M michileys

o Main front-facing 8MP camera 5 Backup camera
2 Narrow front-facing 8MP camera @ Traffic light 8MP camera
6 2 x side-front BMP cameras o Rear 8MP camera

MOb”eye Drive™ is our 4 2 x side-rear SMP cameras 8 4 x 2MP short-range surround cameras
turnkey self-driving system,
designed to turn almost any
service or vehicle
autonomous. It is already
being integrated across
industries and around the
globe into autonomous
public transit, autonomous
goods delivery, and a full
Robotaxi offering.
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VLS-128%  HDL-G482 HDL-32E__ VLP-32¢  VLP-16 _ Pandar64 _ PandardOp  0S1-64 _OS[-16 RS-LiDAR-32

LR 1 +15°

i

i}

BEe4  -25 AR CEE

Credit to FangHao Wang @ Zhihu

Channels 128 64 2 32 16 64 40 6d 16 32 T .
FPS[Hz| 5-20 5-20 520 520 5-20 10.20 10,20 1020 1020 51020 https:// |ee§xplore.|eee.org/ sta
Precision[m]  +0.03 +0.028 40.02 10.03 1003 +0.02¢ +0.02¢ +0.034 40039 +0.03¢ mp/stamp.jsp?arnumber=9142
Max Range[m] 300 120 100 200 100 200 200 120 126 200 208

Min.Range[m]  N/A 3 2 1 1 0.3 0.3 (18] (18] 0.4 e

VOV [deg] 40 26.9 41.33 10 30 40 40 332 332 40

vRes[deg] 0.11b 0.330 1.33 0.33% 2.0 0.167% 0.33° 053 053  0.33%

hRes[deg]10hz 0.2 0.16 0.16 0.2 0.2 02 0.2 035 0435 02

Afnm] 903 903 903 903 903 905 905 850 850 905

d[mm] 163.5 223.5 85.3 103 103.3 116 116 83 83 114

Weight(kg) 35 135 1.0 (0.925 (1.830 1.52 1.52 0,425 0425 1.17
Firmware Ver, —= 4.07 . g | N/A 3.0.29.0 510 4.29 —f 1.12.0 1.12.0 n -
PriceE[USD|  $$$8 455 $5 s $ 555 £55 5 g 5% OpenzeiriveLab
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“CPU+GPU+ASIC" 7 S 1 2R A -
geffik. Kellirhr FSD P it Ride.

S FSD 5 A BANPU (ASIC) Nit&zt, A
=AFER. CPU. GPU Al Neural Processing
Unit (NPU) .

CALPDDRA.ES
. L PDDR4-I/F: -

https://en.wikichip.org/w/images/6/6d/te
sla_fsd die %28annotated%29.png
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LPDDR4 - 4267

LPDDR4 PHY

LPDDR4
Crtl & sched

CPU cluster

Est 52,000 DMIPS, with
multithreading and
virtualisation support

“CPU+ASIC" 7 M FEREA
Mobileye EyeQ5 # 51| Al #iFLRAEFE R 51

Computer Vision Processors
Market leading Computer Vision
_§ Computer Accelerators for computationally

. i il
vision scalable sensor processing

b | processors

Cache
Coherent
Interconnect

Deep Learning Accelerator

Deep Learning £st 24 DL TOPS2 @ 10W
Accelerator

Mobieye EyeQ5+ EH 4/ . CPU,
Computer Vision Processors (CVP) . Deep
Learning Accelerator (DLA) #1 Multithreaded
Accelerator (MA) , Hr1 CVP 24X g1t Fl .
ML FHIE B ASIC.

Peripherals

Multithreaded
Accelerator

Multithread Accelerator
More versatile than a GPU with

- -
higher efficiency and utilisation than
Sensor aﬁhcw o
-
Interfaces

https://s21.g4cdn.com/600692695/files/doc_pr
esentations/2019/01/Mobileye CES2019.pdf
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Intel” Xeon® processor version

CPU Board 1
Accelerator Card
[Arria® 10 or ASIC) 1/O Board
“CPU+FPGA” 1 % Z (5% & Waymo.
DDR4 DRAM Next r|‘:;:ri:.r,l’lll. ¥eon®

Ethernet Switch

MNext-Gen Intel* Xeon®

DORA DRAM ks
Processor

S5HAT BAR, Waymo X F“CPU+FPGA” 48
¥, HitESF4S R TR Xeon12 # L E CPU,
FEAcAltera [fY) Arria £%1) FPGA. = B e i

[Arria® 10 or ASIC)

CPU Board 2

http://news.eeworld.com.cn/gcdz/ic618781.html
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. REM R /RIS, CPURTF A, MARMICPUL
BILRKIE, MRHAFIRSSEBANCPURA XTI TE, XFELL T R AeE S
BERE, Bl ER A
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R S, I even

O R 0 S 0 A _—
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FE A AutoSARPRMEEN. FH SN 2

FEfF (Middleware) [RER R SREEME, Bl JT8BEFAER

Al AL TR R G, WMEMBEEEZ £, MR TR, fFREZNL
T H O BRI BRI 5 RS, WP RiE. mohIr ks
IR W N B, SEBURAEPE R o B . FERTAT R IR 7 26, AUTOSAR
s H AN B B 2R B T AR SR HERIE .
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AutoSAR - Whatis it?

@® AutoSAR 7ZAUTomotive Open System ARchitectureffJfaifr (BH%: RETTIARGZEH)

@ AutoSARE ARG . FEOELN T DL B AT 5L . IRSSHLI L[R2 5 1€ ) —Fh
RERTRAN S RESR, @ 7 NITRE IREEREE (ECU) MaEAEZEw,
0 FRERE R G ES AP,

L LRt A M
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Au tOSA R https://www.autosar.org/

200347 H, 4. @ik, KEG. S, B, @H. PSA. FH. K& I ZIRETI
Ek At T AUTOSARBR B AL, X 9 KA A JE Ry AUTOSAR I B HIRZ D . #2021
F7H, AUTOSARBXER CLAHIH T 300 Z X A 1EMkfE, AREARRE KERBE] . —RAERHE.
PRAERARBERIR . PR TRERSGIREEN . AN @R NS, i T e
N BHES KL BRI BRS FRL BBk BB, TENARZSENT .

Core Partner

—
Nine companies founded the AUTOSAR partnership to consolidate the expertise of partner

companies in the automotive industries and define an automotive open system architecture
standard to support the needs of future in-car applications.

) BOSCH (@ntin - @ @ sterunanTis  TOYOTA  vorkswacen crous
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Benefits of a Software Framework

. ﬁ Exchangeabllity _ﬁ ________ ;
AUTOSAR E‘Eﬁﬂf&%ﬂ‘ OEM DL & Plrr between suppliers’ solutions "Pltf ....... O
} atform | | | | atform | |
NI {al,a2an " | 1,02,bn |
OIS 2 4 R T S PR et | —
upplier A Supplier B Supplier C
U - =) | | R
A G R O B AR E T " Patform || : g:;‘-:;'s : ggf:;*s : gg:gggi?]fﬂﬂ U Paorm | | |
. L fLE2 860 L7 + Body/Comfort + Telematics + Telematics elezen -
AR E
Exchangeability between _ rﬁ rﬁ Exchangeability between
manufacturers' applications Pt T — . vehicle platforms
5._e.1._ e2.en B i__d.1' d.2,dn ' e

The AUTOSAR Software Framework promotes software module reuse and exchangeability.
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HET, AUTOSAR #i# Classic Platform F1 Adaptive Platform i K~F
B, DAN AR GIEFRER BT KRG S5X N B 302 B SRR
BT RS
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AutoSAR

HT, AUTOSAR #i# Classic Platform #1 Adaptive Platform % X~F
8, RN NAEGEHRERE T KRG SN H AN BB R R LR ER
BT R4
@ Classic Platform (CP) : Classic Platform & AUTOSAR %1% f£ 4t %
AR ARG RIMRRTT S, FA PR B SE A 22 4 PR BR A o
@® Adaptive Platform (AP) : Adaptive Platform & AUTOSAR [fi[7] A&
KRANER, FEBMNEE RS — M AR ER T R AWK
(22 Y AT i
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AutoSAR - AP ZE ¥

Adaptive Platform E T
WEASAZRE:

o: BEMRZ: AP APRLEAT :

- [ EMackine — —

@ LINIZITHEIZ(ARA):

Dy R SRR IR AL — R

NP RS, 43N

APIHiservice FIffHi0 o e e e e e emae s cmanSEm - -

%Fé I POSIX PSE51/C++ STL |

I Operating System Interface I

® NHZE: BirfEAP L] |
| [ (Virtual) Machine / Container / Hardware ]I

E/‘J —A /% EIJ & )Eﬁ o b o o oo oo oo oo oo e om omm omm omm o mm omm e mm m o mm e Em mm e Em Em Em Em Em Em Ew Ew = —
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Adaptive Platform E T

Mo— g T TR T T e e e |
/e untime for Adaptive Applications
ﬁﬁtﬂ%j\j }; : AUTOSAR Runtime for Adaptive Appli ( (ARA) = i |
e B -
= W7 2 4 ara:com ara:rest ara:tsync o ara:sm service
® ﬁjiiﬁ:}z : AP HLHE/TT I|  Communication REST Time D‘i’a:a;g,s?cs State I
,.E"lﬁ%iﬂﬁi}ﬁll\_/la.chme_ I management L L Synchronization U & L Management /l
L IPC Y ) 4 N N |
| pgn— — 2 = . | _ . ara:ucm service
® I%HHLE{T%L%E(ARA)- I [ sSignalPDU | ara:per Plat?g:.r;fﬂ;'alth ara:log Update and :
\EHTh B AR — 5 1 :{ SO } Y 1 Managemene || teEendTree o ReTE )
DDS
I . \ g | :
I@J}E\Z )EH{F; 1 2H. }:&, ﬁj\j\j I I arascore ( ara:exec \( ara:iam ) arazcrypto |  ara:nmservice |
I C:)re Execution Identity and Access Cryptography Network |
IAPIF1 service PR Fh4z I L (__Management_ _ | Management Management |
| - \
Ljﬂé_ _______ _ POSIX PSE51/C++ STL
Operating System Interface

® NVH)ZE: BITEAP L
f— R 5N

(Virtual) Machine / Container / Hardware

e B
—
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User Applications I
Adapt,'ve p’atform g ‘F I Adaptive ] Adaptive Adaptive ASW:XYZ ASW::ABC |
|

I Application L Application ]| Application J{_ Non-PF Service J{ Non-PF Service |
M LA A=z " AUTOSARRuie for AdafTveApplications BRA) = — ~ T = == T = =~ === ===
e e B e .
= Al 4T ara::com ara:rest ara:tsync di ara:sm service
® ﬁjiiﬁ:}z : AP T/HJ\Z—/TT Communication REST Time D‘i’a:gng,s?cs State
E‘Jﬁ%#ﬁ)ﬁlMachine _Mmanagement L L Synchronization U L Management )
[ IPC ) @ N N ice )
P 2 . _ . ara:ucm service
@ LINIZATHELZ(ARA): [ SignalPDU | ara:per Plat?g:.r.r?ﬂ;,al - ara:log Update and
Lo A TR L L [ SOME/IP ] Persistency Log and Trace Config
Hﬂ%ﬁbé’éﬁ?ﬂf@iﬁg /% [ DDS ] \_ JAN Management UAG J\__Management )
@JE\Z ﬂﬂ{l% 1 2H. }:&, ﬁj\y\j ( arascore ( ara:exec \( ara:iam \(  arazcrypto [ ara:nmservice )
C:)re Execution Identity and Access Cryptography Network
AP|$D service W‘jﬂjj% ] \ \__Management ) {_ Management J A Management Y,
( N\
%Ié POSIX PSE51/C++ STL
_———— e —— - Operating System Interface

I I
® \NiJE: EBITEAP | |
Y—zzipiE._ __ !

(Virtual) Machine / Container / Hardware

s N
—
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Classic Platform Adaptive Platform

EAES C CH++

SEH S Hogent

EHS R &4 ECU (1 ECM. VCU, HaIE5 . FEER. ZER
BMS. MCU %%)

S FH 34 [ 15 5 424 (SignalOriented | [ A1 ARk 45 R 2244 (Service-Oriented
Architecture) Architecture)

DhaeF & —f ECU JT & Ja tL i il 5 A RIGEL T

LR B #] ASIL D fk ASIL B (ff ] %] D)

FEBELTK CAN. LIN DL

BIERG Autosar OS (OSEK 0S) POSIX OS (Linux. QNX %)
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Adaptive Platform 8% Classic Platform 5 & M. T 24 5 V< 2= 2844 |7] SOA %%
RIS
@ Adaptive Platform SCRF EEAMEFR DL 2 RGO R 2R, 252 POSIX
OS # AT, QdHILLk 2] ASIL-D FIER/E RS, sesid), nIgEMEs,
FHEL CP AL

@ CP :EIIFH S 54 (Signal-Oriented Architecture) , DIET(ES
HIFSTCEMIEE TN (CANL LIND N3, JFREDIRETHEBCAmAE: AP
F B SRR R AR S5 BB 28R (SOA) , DAFE TR 45 1) SOA shZsfE 7 %
(SOME/IP) A, HFGIRIE FIERS R, A RBR T 85 &R 1)E
FERR, WA S RIEIE L8 -2
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B WEUORE SRIGE SR | g | : J
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lﬁ'f—f*/]:{ﬁ/f”t%}%’ ng:}%%’*%ﬂﬁ%{/ﬂ\:ﬁ 1¢ e L AR \__%l/_f__ﬁ_%", l_i;l_?{fﬂu_gﬁ;ﬁf’. L-.ﬁl{_i_lﬁr%# _______ ! ]
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P TR WS | TELA 1 RS | SR | ; ]
N S S DL bbbt Bt et J
(-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-\'I
gy | ema | purk || eens | (el ) (vax ][]

Open I riveLab



ThREB AT

© THAREHAFIE AR SR 2 AR AU e 2 Bld A
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O  HEmMELR AN EEAF 1 AE 2

BARGA AT AR 5%, A fE

20 E A R R I SRR

RGN R I FAHESE

LRt S5 2 ThRE B IR AL SR

HR55, CRERTEETURALN. FRE%
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B 5528 4155 /Autonomous Driving (AD) Tasks

Bounding Waypoinits

“W @1
I——1

Trajectory @

—_—

55

A |t RN T

TR

4

What are How wi.II Where
around? they goin should | go?
M| 2RI R, the future?

HER 251, It
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SETIEL - SFR
14 7 R F T B 51T / Modular Based

a) Classica roac Bounding box Trajectory
e e " [ Perception ] ———— l Prediction ] ———— [ Planning ]
%%
+ E IS B RO AN [ AR Bt - REEVHER, ERER. &
K BRA)A% 3 ) & 45 SR T ARARHIE
+ XTHHEE A - HBUERSERREITHEKX
v AT oA AT 5 R ]
- - RSB AR K
] {3

+ AL RUFATSE AR
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5 #%g (End-to-end) FRZAH T H—F gk

(a) Classical Approach Bounding box Trajectory

Perception —_————p ————p

Prediction

(b) End-to-end Paradigm (This Survey) backpropagation

<+ <+
— Module X —b Planning
feature

Mapping

]
/N
I

\E Module Y
/

https://github.com/OpenDrivelLab/E
S 1 22 e 2 nd-to-end-Autonomous-Driving

@ RJEan R EEHRE A
@ it BRG] RS

Open I riveLab



H 3B M HE
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+ WAL BT R I R AR R
+  BHEEN AT A G/ T D

+  HENZEE (55 backbone), X f 47 SR T
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H zh 25 I B
T

- AR AL B

HEAT A PN (Closed-loop
evaluation)
o 2 /\ E2E Approach
- B ES A B —
- AEREMEZE
TR Non E2E System
<6 CARLA leaderboard - > g
Credit to Andreas sof o _ >
Geiger @ CVPR £ o0 . i S
Workshop 2023 &
" . . Credit to Dr. Yue Cao @ Zhihu
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vi2 is reserved for when FSD is
' E2E Vehicle

end-to-end Al, from images in to
T=5SLnm

steering, brakes & acceleration
out.

E2E Robot

Tesla Optimus @Tesla Optimus - Sep 24
T

Optimus can now sort objects autonomously £

Ashok Elluswamy &
waeliuswamy

This end to end neural netwark approach will result in the safest, the
most . the most comfortable, the most efficient, and overall,

the best self-driving system ever produced. It's going to be very hard to
beat it with anything elsel NO hard'COde.

bl e Completely learning on its own. 2023
. : ke End-to-end, video to neural network to controls. i
Rl » Don’t need map data at all, only coordinates! .
e ' F No cellular connection needed.

@ Probably e2e as a backup module
@® Massive high-quality data prevail
@® Mapless is promising and feasible

Its neural network is trained fully end-to-end: video in, controls out.
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And many others ... , comma.ai

Driving Input, 10°dimensions Representation signal . ... v e s e - Driving oubu‘-
m e e R Learning signal for optimisation """ """ **" 10" dimensions
‘ Cameras (6 @ 25 Hz) @ y Motion . OpenpllOt IS an open-
Pl . .
) Q onss e source driver assistance
- ~ Vehicle
W AY V E A2, Basic Sat-nav Map 2002 Gontois system.
Vehicle State . s
@ rtermediate ropresentations. @ Openpilot performs the

+ other sensing modalities
where required, e.g. RADAR

functions of Automated
Lane Centering (ALC)
and Adaptive Cruise
Control (ACC) for 250+

<1 NVIDIA. supported car makes
Er‘n.’l‘: — complex PRYSICS, (A1) IFATNC MOoes 8 Loss i\:u:l.nn Samanticsr gaomatry‘ motiurl prad imicn_ o e n i I Ot a n d mode IS.
:lﬂ:l::“ﬂ ﬁfJ E[M] {m] -{ Planning } -[_l:m(rul ]J[m sate | E o -_-_-.:.-? %)
e e Loss I':unl:‘mn Loss l:\m::h:m 1:\:wu-~ AV stack

s phyvcs o ) Mo i https://arxiv.org/abs/2206.08176

Open I riveLab




SRR RS

EBERHARD KARLS

UNIVERSITAT
TUBINGEN

Transfuser, KING, Misconceptions, DA-RB, etc. UCLA MetaDrive, ACO, CAT, etc

@ TEXAS LBC, WoR, LAV, etc.

k3 Uber
(7] UNIVERSITY OF

& TORONTO waabi NMP, P3, MP3, UniSim (sort of) openm riveLab

: -
L EES ADAPT, etc

BOSTON
UNIVERSITY LbW, SelfD, CaT, AnyD, etc.

E'HZUI‘/Ch Roach, etc

& FEHRAR
I— THE HONG KONG

UL gravesenior scnee MMEFN, Carl-lead, PMP, etc

GRI

VAD

Open I riveLab




Open I riveLab

Cloud Service

2 System and Infrastructure




Cloud Service

H 302 BB AR T4
Eimis AT A R G
TENEBR ARG, EEHEs
s A ) B B 2 G T
[R12% R 55 o
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N P et B at ] ”‘]J
; - IS HES
I R PR T 7 i =
i EEEs
T ia AT N ERE Rgm =3 [mz;mJ
ENEY RS, EaFE | -

s A ) B B 2 G T
[R12% R 55 o
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Cloud Service

MR SS o H BN 2 AN AT BRI — PR, E 32 B O ) kG L ]
BAEAFfE . BEAZR, B3 80 BEFKM T = k%
H A& 5 A sede it B A B 3RS = &4 A FEApollo. T 5
AWSHIHE K Octopus, 2L - E T REELFE:
@ R R
® JdEPipeline
@ BEIAIZEE
® HIIEHIHE.
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https://www.apollo.auto/

Cloud Service
]

[E] fEFApoIIo:F‘%HV] &

Rz FRER 4

[iERE)

Hf{i%:b Apollo cyber RT ‘ V2Xi&HEt 28
RTOS |
8EEH \ B
TAE £ 45 25 4 EHRRITE
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° 3?:;3::: NVIDIA Omniverse Cloud
Cloud Service -
TR

Custom Launcher

Service API Resource @’j
https://www.nvidia.cn/

Management

m — @ . s USD Composer Replicator
omniverse/cloud/ ) (5]

1
3rd Party Tools Enterprise Nucleus

= |~ @Y

[—1]

NVIDIA OVX
===}
o=

Omniverse Cloud By EELHE

®) &2 7

4.
-
BPEYR 2 i5in) B—RERRE R iR B EARFRI AT BT R
&
REIHER £ MRS BRLIRIEFINVIDIA SQBITE—R, EEliAEEESER LR FE T HFEmENRE, BikirBAF
Omniverse#¥{F RS WM AT, LISMERMEN 3D FIEH) Paas %, Brhe LEMEES HERERF.
MEMFHITIERE,

B Universal Scene Description (HEEHE

REURMFE.
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https://developer.huaweicloud.c

C’OUd SerVice #35Octopus - & 424 & om/techfield/car/oct.html
N
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—IHENBWERLE T 2R RS ARGk, BobER. ZREFIE.
GPS. IMU% . B RA%H 215 & 515 4000GB,  1X Lok 4 75 Z i S A7 i,
JH T 2k 5 P stV RS 2R )1 o

R AT i — M S B W J7 T ) ) . — R AR, —RBEA -
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1. it

@ HuE L T Z XA R KB R B EAT 0 I A .
Blhn, B AL B e, A% [RIAE B R 4 B8 SR T EEK,
1M 5GI £ 32 15 (1) AT I8 E £ 850Mbps, RI4E5 4] LL_E A& 375MBA
AR T RN B EHE AT R Xl ZORBATH TN B4
FIREE Y 9 ERIERIBFEI e AL, RIS R HE e fRAF (e
A, SFEMLE NG B

@ v/ RIEBFEEMEAT M, & FESGAEA NS B IR
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2. FFEEH

® Mk LAtREt Oz )E, FEMNBEHATIUELEEE. BT AIEMNE
Yadlie —atw o, ARERHUL: RS RE, B, ME. RAEA
— &, PAERBIEEA R, PRI R BRI S TE R, AHEEE R
IFIA) . E50gm = PERRCAS . R OL A AT BB BL SR, FRATTDRIE I3k
2 v s 12

@ HEEHN S MR R MRS E R, SRR KRR,
AR 27 KB 1, RSP RO, WREAREER, |
NPT ZE BT ROV ZLERAT 51 00 e AT [0S, s e T Fe
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3. HAEE

B B R B2 MmN R S, KRR C 28 ZIEY
T AR RGERIEFAL, BRI AR A E ] KPR, T H A e

BN ORN FHdls FE RO £, A Se b T B S B BRI N S 4t H
IR R X931
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3. A

LR SRk

Hm - r UL, BANERF LR
&, AR LTI HdE

Bt JUC R P, — R ik Fkey-value 2 74 1 £ i
FE, flinHBase

N7 =M D ukey, QR R AU 1)
iy FAHSEAIID, KOy L r e, S EUE R U
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3. HEIT ik
M A 3h 25t
Bl AR UL H P N2 T LR — AR A L THR

&, AR LTI HdE

st JUC R P, — R ik Fkey-value 2t #4) I £ i
FE, flinHBase

N7 =M D ukey, QR R AU 1)
i FAHSEIID, kv L ri e, S EUE R U
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3. HEIT ik
M A 3h 25t
Bl AR UL P BN T LR — AR A L THR

&, AR LTI HdE

Bt UG P, — Bk key-value2s 14 5 HBase L4 a2 1IOM LY, [R5 4%
FE, flinHBase P A7 B BT R], 3590 IR 2 key-value 25 1) i) /N B i

N7 =M D ukey, QR [R]I A5UE 1)
iy FAHSEIID, Koy B mi e, S EUE R U
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3. HEIT ik
M A 3h 25t
Bl A R UL R N2 T LR — AR A LN THR

&, AR LTI HdE

Bt UG P, — Rk key-value Zs 74 5 HBase L4 i 17 /2 1IOM LY, [R5 4%
FE, flinHBase P A7 & BT R], 350 IR 2 key-value 25 1) i) /N B i
N5 S P BIIDYE key, i S B RS A ) 0 S FE s BRA B B[R] 2H 4 key-value Xt NI 42

Ay FFARRBAID, Ry il L, P U X LAR SEUR A R Ckey iR R BS, EHBEA B
BITH, JHFERFELET, M UM R
HHFR.
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3. HAEE

® HIEBFENAREIFAEE, RN R, R
ERCREEE, G LA HIR ML

O =EEME AN IZEERUXMUS R, (HHERRR, NMiZzti s
RFPIMZ Ja BRAE, R R R = mRZ

@  H G SO IR A IS 18] P 1 RS P (R Ay, =0 H S SCHF R ICE N B B 4L
B, AT RAAERA A B S H e N ZE MR s 21 28 5 OB TR 81
ZEpriR, AR EFERFENFRRBPAEMBIEE. BB

REAE ST REARAA T B e, HRESCHERGU AT A T, dn R o 2 A A

WRIEE, P DRI EEE FEAE A SO B AR, TSR A B IR S R G0
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s b FH Pipeline

TRIESA IR SR bl 8 P A il L e B 3 2 B Ay LA R o B EAT Hi 4
H. BEBHREIEGEREARE: WL, Bt favE. NIZGMEE.

O HEHIHNUIRERBREBENR, W TRMIERERED N ThE, "L
RIRFEIR mARERCE . LB HSIbREIEH A 2M 75 — Il LA B 3bsit,
RIa N LB B, R BRI AR O E AN A A -

@ KR A — AR REIRT AL B, th TR EE R, TPk

AL BRI 2 2. H IR 214 X BAHEZE, HAApache Sparkn] LA
PR R TR R PAT 2 AMESS, 1E R B A H A AR5 I A S i

@ TE—HaBEL&ERAF AT EBEE, tiplanningiireference linelt)
AR routingZR % FA B BANMIROIX S, &AL B = B4
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® iR A ks B PR A5 S AL Gt B R B SR TR A 4, AU LSS
EERER, CURBTFERR. A8TELE. RS EEE. RN EEEib
RIS BB Ee AR S sth R B vy, R 2 B JEOK L .

@ —LIFERE BT ERSNIT AT RALANE, ErEkEmES, X
B BgFONESER .. SiSERAER: EER]. sCBMERE. 2l
RRUSE, SRR ERRAT. Bl RS SFERRE R

® SRR 2 B R s B BRI, RON R BB ERREE. 0
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V2X: An Overview
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