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1 MR8

TSN 802.1Qbv2IEEERIE , ST AMERENTIE X EHAIPR. B35\ 7T ERKEEA RS ( time-aware shaper )
iR EVEEIIRE.
AZNE T TSN 802.1Qbva{a{ERI.MX 8M PlusFli.MX 8M MiniiXFisk BET i IR Ee g 7 SE R,

1.1 48H&iE
RPN T A P ERNGEIRIE.
=1, fElE
HEREE 7L
FPS Frames per second&FI il
GCL Gate Control List| J#z513
GUI Graphical user interface EfiZFIF Rl
HDMI High-Definition Multimedia Interface =52 iRz
IP Internet Protocol ELEXRIIMY
Mbit/s Megabits per secondEFMEMIIE FELAEFER
PTP Precision Time Protocol¥&HRtatg
TC Traffic controlii B2
TSN Time-sensitive networking A [EIEE /LR
UDP User Datagram Protocol B #iE RN
USB Universal Serial Busi@BFI ST/

2 HREREIERINEE — RIRRMERER

TSN 802.1Qbv AR REREEIZIN T LA TIEEIIEE

« BELAKR ENBESRREEKE  ESNEER , AEhFHERiRERRSHNRE.

s BINREXRFITEIEENEEE—MIFANRESO , HISERBIEE (talker ) SEISITE (listener ) HTIE(E.

« MEERERESSRY (T ) ABERREBHTE , BREEEREEE NN LSt ERFTEEHE
MEER,

3 WEFRRRRE

F2NMB T ERTSN 802.1QbvATFERITRE.
2. 802.1QbviERFTARRE

mEXE IRS328 ERiR HiAimO
UDP iPerf i.MX 8M Mini i.MX 8M Plus 5001
1B1d GstreamerfURI&LR i.MX 8M Plus i.MX 8M Mini 5000
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4 SEE

El1A7=ATSN QbviE IR EE.

RREEE

UsSBiR{gk
UDP iPerf/ gy

@ ER TR

I e i

A4 \
7S 4

| ETHO BrRiEs ETH1 I

i.MX 8MP ERXSMM

TSNEEE

El1. TSN QbviERIZEE

FETSN QbviE R+ , USBIRGSLBEIT LKA AT RIBUEGRE | iPerfiBIZLAKMEbest-effortiE. XERESR
BYEId TSNim A AR RS REABBAGIFER. R FAQbVECERS , MESIRESEHITINSTRHIFTIEE.
i.MX 8M MinifIEfZFAF Rl _ B RiPerfiats. B&LINERFNSATRGLA.

5 HRitKinE

TSN Qbv;ERERLATZER
« CONFIG_NET_ACT_SKBEDIT
« CONFIG_NET_CLS_U32

« CONFIG_NET_SCH_INGRESS
« CONFIG_NET_SCH_MULTIQ

FEUTNAREE
* iPerf

* GStreamer

e OpenCV

* Python3-Matplotlib

* iproute2

* iproute2-tc

* Python3-packaging
* Python3-paramiko

FRAUTREES :
e Shell script
e Python 3
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F=3FIH T 5TSN QbviEREXRAI .
3. WREX

pais

L]

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/IP _plus.sh

ZBIA A MX 8M PlustRizO eI P,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/IP mini.sh

ZHIASL.MX 8M MinitRiZO 9 EIPHELE,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/start demo.py

ZHIZAS91.MX 8M MinitR 3 EeI PHEEFHATdemo_gbv.py
IR,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/demo_gbv.py

ZHABITFERERNE , BRAELSEITRET
BEr. HIERTELZH , RASERRMOEEE.

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/tsngbv.py

ZALSEIISSHIER: , HMITEXI.MX 8M PlusFli.MX
8M MinitRHIQbVELE. iPerfFIEIESLHIZR,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/tsn_config graph.py

ZHASFTH— M EEN , RFRFNER B A mikE
HERE, HFE , BBEBsnaov. oy, FHERATE
ACE.

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/start gbv priority.sh

B ABRESBAFIFHHEM TR

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/stop gbv_priority.sh

IZBIARE TSR,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/no_gbv.sh

I AIRRETE QbvERE.

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/gbvl.sh

L QbvECE ML SeAIB ST .

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/gbv2.sh

LEEQbvECE S LT I iPerfifi &,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/camera_server.py

ZH BT SSHEL.MX 8M Plusty_HiE1T , LUSTIRSS S8

GStreamer&p<,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/camera client.py

ZHIATE.MX 8M MinitR HiE1T , BliE{TiEREEIOpenCVEL
B2 i GStreamer,

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/kill server process.sh

IZBIAAELMX 8M Plustiy HiE1T , FEXIFIQLVIERGERLE (Kill)
ESpeiT 1D

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/kill client process.sh

ZBIAAELMX 8M Minit EI1E1T , FERAQbVENRELE (ki)
ESpeiT 1AL

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/loading window.py

ZXHRR g B0, BEEFREOIT.

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/loading.gif

XENNEE CRISNEL.

/home/root/.nxp-demo-experience/scripts/TSN/
gbv/TSN_Qbv_setup diagram.png

ZHE A TSN QbviETRHIZEE.

IBTRICUZRRISI
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|3, WRMER (£)

X1 1588

/home/root/.nxp-demo-experience/scripts/TSN/ |[IZHFAENFEFIEZRIMSTR , FISEEHLSvideol . txt,
gqbv/video.txt

/home/root/.nxp-demo-experience/scripts/TSN/ [IZNHNEEHPREISEIVISTR,
gbv/videol.txt

/home/root/.nxp-demo-experience/scripts/TSN/ [IZN4FKEXiPerfap< it
gbv/iperf.txt

/home/root/.nxp-demo-experience/scripts/TSN/ [IZXHXEEiPerf Mbit'siIRE—ME , ZIERTEREH.
gbv/iperfl.txt

/home/root/.nxp-demo-experience/scripts/TSN/ igjﬂtFEECamera_client .pyBlE. EESHETEEREFHN
gbv/FPS. txt B (FPS) {B.

7 TSN QbviERIGIRIRIE

AEDDRUTNG :

* QbviREMEY. HFEFIDE
* Qbv1 — MITRSER

* Qbv2 — iPerf{ft5ce%

» J5Qbv — FFTR

7.1 QbviiEMSS, ﬁ'?&c*ﬂﬁﬂa
ABNBRETREWS. 2. TENDENcBL.
Fﬂ?musﬂﬂﬂjﬂgtcﬁ@

FRFREMSINccHIUWT :

tc gdisc replace dev ethl parent root handle 100 taprio num tc 5 map O 1 2 34
queues 1@0 1Q@1 1@2 1@3 1@4 base-time 0 sched-entry S 0x1f 1000000 flags 2

Hrp .

* tc qdisc replace : BHRIIBHqdiscEBIEE—qdisc (WIREREIE ) .

* parent root handle 100 : ZERBAFIHIMIASZELHEG | rootRE&EINTTR.

® taprio num tc 5 map 0 1 2 3 4 queues 1@0 1@1 1@2 1@3 1@4: METRNMNRESRE , FMEEBAGI—
%51,

* base-time 0 : base-timeZRN JEEERFIARTEL., E%%%iﬁ%i—"’lﬁﬁPTPEE#HﬁqlE’JHJ‘I‘EH BJEEARERED
SCRRATEIRZFAQbVIEE. BREEQbVIEEM AER—IEMATFTSNFRZ MR, AERER , ELERP
base-timelRBEANE , XEWEREEXEMNBEIIEI4E.

* sched-entry S Ox1f 1000000 : 0x1f ( 11111 ) R EIAFE=INHFRFIRETEIRFEEHAFIB B NRERFIAVIZR
R, X8, 1FR7REBRFNIZEEITH |, 0FRnNzEXF. At , ox1rPRAMERERFINI =T
FF. 215100000022 T— 1M &B 28I  1ZRAERXBETSBRAYE (49%) .

IQbvi ERAER—MERRG , BABNER—1%E.

AN13995 AR E RS AR RIS PR, © 2023 NXP B.V. i,
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tc gdisc add dev ethl clsact

IarSHiRINRYqdisc2 “clsact” qdisc , X3k "DIFURIE" . Lbadisc2—FPHRRsE ﬁéE’Jqdlsc AR LA E
( BIERS BIRIPHIILE. thilFliROS ) NEREHTHE. WE%% . SEIRE I TIERIARIE.

BFRETENHDEItcHS
ﬁﬁ:.’:uwa RN ERtcam<SUT ¢

tc filter add dev ethl egress prio 1 u32 match ip dport 5001 Oxffff action
skbedit priority 2

L

e tc filter add devethl : [AethiRIMTIEEE | eth1 EREBEHIREBAEO,

® egress prio 1 u32 match '&ﬁ%%tﬂ[]*m[]EGEEEEﬁUQEQ1

* ip dport 5001 Oxffff : Fig32IPERNERO , (UERBEHO5001, FREMRON , MEFASALL
T ISIRIE,

* action skbedit priority2 : ISJSEHRIERREIZMAYITENE | (FELEIIRAY 2155,

=
MRALERc riltertpLfT , iPerfiiEAFIREIZIBATI2 , MEALRE ( HINEREGLR ) NIEIIAFI0EE.

\

7.2 Qbv1 — PSR SLR
AT ap<S AT QbvIECE :

tc gdisc replace dev ethl parent root handle 100 taprio num tc 5 map 0 1 2 3 4
queues 1@0 1Q@1 1@2 1@3 1@4 base-time 0 sched-entry S 0x01 500000 sched-entry S
0x05 500000 flags 2

ZanSHEAWT

- CEBEXEHIQbVIEERIEET A B HIREINSE RS | sched-entry § 0x01 500000 sched-entry S
0x05 500000,

* 0x01 5000005R7<BAFI0 (0x01 = 00001)3TFFETIEI/9500000ns , MELHPATIFEILLEREIRIF.

* 0x05 500000ZR7~<BAFIOFIRAZI2 (0x05 = 00101)FTFFATIE)/9500000ns , MEABBAFITELLHEAIEIKA.

- FEEAKRTE = (500000 + 500000) ns = 1000000 ns

=i

?s%f%%mu U&Ef%%ii-_rmﬂ_jc Kf@?ﬁ ' ﬁ'ﬁlperfmuiljlr\/{%ﬁ ‘_ﬂfig%ié?i'u

1588
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* 1 ms| J=TEERIRI500000ns (500us{XFTFFBAFIO, ZPAFIE JRFEELRE.
o 1 ms| JEEEREZN500us{XFTFBASIOFORAGI2, HLt , HB Gk iPerfi 2 &L= AT BIER.

« BT EELREREFENARIRGS , Eit , fEUEERMHETE. 5—70H , iPerfRERAIFE JEREERN
[EHRIEZLHMER ; Ft , BLin ERReEA—RIZREE,

7.3 Qbv — Perf{lt5c%&%
LU TFap$ FTFQbv2EE -

tc gdisc replace dev ethl parent root handle 100 taprio num tc 5 map 0 1 2 3 4
queues 1@0 1@1 1@2 1@3 1@4 base-time 0 sched-entry S 0x04 500000 sched-entry S
0x05 40000 flags 2

Zap AT -
o F—N1EHFIZR (GCL ) FKEWERAITHBAGI2 (iPerf iRE ) 8958 , HERFIOFIAFI2FTFAIZE—
GCL&Z BB 8.

* 0x04 500000F/BAFI2 (0x04 = 00100)FTFFAETEAH500000ns,
e 0x05 40000Z2<BAFI0OFOBAZI2 (0x05 = 00101)¥TFFHHE]/940000ns,
« [EHARATE = (500000 + 40000) ns = 540000 ns

=

iPerfRRBLA2EIRIET , MBELAE REEUE R RIERIET.

AR :

o &4 , iPerf EMREIEAT 2695 TFFATE]9500000ns,

* BT GCLEBBEMGLFNiPerfBAZI—SFTFFAIATE/940000ns,

» BTFiPerfRE{N/EFFER BERAMET , ALtA3kELeTR. B—AMH  BELREREFERERNTS.

7.4 F5Qbv — TR
AT s eI EMBQbvELE :

tc gdisc del dev ethl parent root handle 100 taprio num tc 5 map 0 1 2 3 4
queues 1@0 1Q@1 1@2 1@3 1@4 base-time 0 sched-entry S 0x01 500000 sched-entry S
0x05 500000 flags 2

tc gdisc del dev ethl parent root handle 100 taprio num tc 5 map 0 1 2 3 4
queues 1@0 1@1 1@2 1@3 1@4 base-time 0 sched-entry S 0x04 500000 sched-entry S
0x05 40000 flags 2

XA SHUREBINT

o BRI SMIBR T D ECZA TSN QbvidE P {FERAYFTBATIBIL AR,
* 0x015R7MBRBAZIO (0x01 = 00001)AIfSTER.

* 0x04ZR7MIFRBAZI2 (0x04 = 00100)RIfSTER.

* 0x05FRMHUBRBAZIOFORAZ2 (0x05 = 00101)AHLTERK.

£S5 1)

iPerfREfRGLREIIALEIRIEIT,

AN13995 AR AR AR R I PR, © 2023 NXP B.V. iR,
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8 TSN QbviETRIRETIERIE

E2/@7= T TSN QbviEmMEFZ P REEEiRIVE 4G TIERE.

| demo.json |
X

| loading_window.py |

demo.qgbv.py

loading_window.py

A, A,
tsngbv.py tsn_config_graph.py

A A,

1. demo.jsonX {4t RFEFFRE L ERTSN 802.1 QbvElfR,

2. TSN 802.1 QbvERR , Hi4Tdemo_gbv.pyFERs , HIITSN QbvEs
REO , HPEUR FREEMN "FHAER K. FHAERE |
"EIEETR SRR, FRER 1 EDER RS
HITEERIRIE.

3. B "BIER REREHEAtsngby.py , HUTSiPerffIMTIRE
GEPSE] P

4. tsngbv.py=HifTcamera_client.py , ERMBTRED |,
tsn_config_graph.pyRlfa=ERZEO.

El2. TSN QbviERRETIERE

9 PR

TEfEFATSN QbvigRiT |, IS ERLATIRS

s ERUBETESR , ARFHTSN QovigngE.
 JORERBRYERALR | LUKMEBSFNIRG LA Z 2T,

o KEHIBERT , vIfEALogitechfIPapalookiB{&LIGIETSN QbviE7R,

o BEINER (SRIRRINEL , FPS ) BURTIERGXIMAIRRBES M. Fla0 , EEE. 59tEhIH TR
X, BHELNUESR/910-15 FPS,

* XIFTSN QbvigER , BININESE925-30 FPS, EAEIX—MUERER , NSRS MEE AR,
TSN QbviE B LABHIRFER s L3 . “ARFHEHHFIEO.

« FERIEETES , ARKETSN QbviERE .

s &Y, EIEFEQLV2EL BN LIREETRAT , iPerf&EZE800 Mbit/s, {BIXFMERIRDELE.

« AETHRRIEAMIERZ AT RELETSN QbvigEzr.,

AN13995 AR B R R AR R EIIAER. © 2023 NXP B.V. iRiEf.
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10 {ZiT A58

FRARE T AT AR,

F4. (EITHE
RFS HER SEREEE
H1hR 202356H28H YIMRA %
AN13995 AT S B AR R S LR, ©2023 NXP B.V. KRiRFfA.
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11 Legal information

11.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

11.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN13995

AR AR AR R IR,

{EF3i.MX 8M Plusi#{TTSN 802.1Qbvi&ER

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. - NXP B.V.is not an operating company and it does not distribute
or sell products.

11.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

© 2023 NXP B.V. fiFA.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.

© 2023 NXP B.V. All rights reserved.

For more information, please visit: http://www.nxp.com.cn
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