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1 IHEEMEA FUNCTIONAL OVERVIEW

MMAREEREGFES ( ZCMuNiu ) HREFEBFEFSTmT R, RETBENEMBRMG
FRRTR, %=mB% AUTOSAR. OSEK FEFFME. HET AUTOSAR ATOP HM4H) |
UMBEETR, ZFLR. —K. 8. TR, K&, KEFEE] B, 28, MREE
IS

ZC.MuNiu Basic Software Platform provides a complete basic software platform solution for
the development of automotive electronic controller products. This product refers to
international specifications such as AUTOSAR and OSEK. It has a host - computer configuration
tool based on the AUTOSAR ATOP architecture, and supports the communication, diagnostic,
and network management specifications of vehicle manufacturers including SAIC, FAW, Geely,
GAC, Changan, and Great Wall.

FMAL S32K3 a7 &, TEEHE FERS. BIMMUL (CANVLIN) | 2H#THh
WAL(UDS\ J1939). MZEEIE (OSEK\AUTOSAR) . FREWMIIE (XCP\CCP) . IUA ML
(ETH) . mIEE#H (OTA) . FEHtR. INEBESR (CRYPTO) . EREBHFELR, BEE
HIMBY Bootloader RIFEFM LM TR, JUREABNE AT B ERFTREMETX.

MMBHL IR RS R E RN, hREESSEMR GRS T LIRS

The ZC.MuNiu S32K3 Basic Software Platform mainly includes the following modules:
operating system, communication protocol stacks (CAN \ LIN), diagnostic protocol stacks (UDS
\ J1939), network management (OSEK \ AUTOSAR), calibration protocol stacks (XCP \ CCP),
Ethernet protocol stack (ETH), remote update (OTA), storage protocol stack, encryption module
(CRYPTO), complex drivers, etc. Complemented by ZC's Bootloader flashing program and host
- computer tools, it can be configured and re-developed according to different customer project
requirements. While providing basic software products, ZC also offers development services for

implementing the basic software functions of controllers.

FIMARH OSEK W45 E 18 B &5H S32K344 7= A T H B E P LI E T S32K344 & HY OSEK
NM ZE3R, zlxwthﬁnﬂﬁ‘ﬂﬂ%,JLIEUFI%FDW#I&UHEﬁﬁﬂz'lﬁaﬁi@rﬁﬁﬁ@J@Fﬁ’zuﬂnEP, 5] i
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OSEK NM B S¥ &M, TMUREARNE ~IE ERHFTEEMHALR, BREHEEFN
TIRERR .

The ZC MuNiu OSEK Network Management NXP S32K344 product is used to assist
customers in fulfilling the OSEK NM requirements based on the S32K344 platform. This software
product enables system engineers and software engineers to quickly apply it to customer
products. At the same time, OSEK NM has high scalability and can be configured and re -
developed according to different customer project requirements, ultimately meeting the

functional requirements of customers.
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2 K FSUE APPLICATION FIELDS

R4 OSEK MZ& EIE o] v A T B A 7# S32K344 B R AR E B FEFIR =R X.
MuNiu OSEK Network Management can be applied to the development of automotive

electronic controller products using NXP's S32K344 chip.
filzn:
For example:

> E5#EHE (BCM)

Body Control Module (BCM)
> HMEIERS (BMS)

Battery Management System (BMS)
> MRS R

Gateway Controller
> EHRRRR

In - vehicle Infotainment Module
> MEBRERS

Tire Pressure Monitoring System
> 1R EBT

Door Control Unit
> EMESRT

Headlight Control Unit
> BTHEFEFIZNRS

Electronic Parking Brake System
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3 BLEIRE CONFIGURATION ENVIRONMENT

Bt E¥f 1% Configuration Environment

Hardware (Chip) S32K344
Compilers Supported S32 Design Studio for S32 Platform 3.5
Evaluation Hardware S32K344 EVB
Debuader Lauterbach (Trace32 R.2018.02)

99 lsystem IC5000(winIDEA 9.21.150)
Configuration Tools ZC MuNiu v4.4_S32K3xx
Configuration Environment Win7/Winl0 64bit

S32DS 4w ¥ Ay iE

S$32DS Compiler Options

-std=c99 -DINIT_STDBY_RAM -DARMCM7_SP -DSINTRAM -
DDISABLE_MCAL_INTERMODULE_ASR_CHECK -DS32K3XX -

S32 Design DS32K344 -DGCC -DAUTOSAR OS NOT USE -
Studio for ARM  DEU_DISABLE_ANSILIB_CALLS -DUSE_SW_VECTOR _MODE -
kTR DI_ CACHE_ENABLE -DBTB_ENABLE -DENABLE_FPU —I

-00 -funsigned-char -fshort-enums -fomit-frame-pointer -fstack-
usage -fdump-ipa-all -g3 -pedantic -Wall -Wextra -¢ -fmessage-
length=0 -funsigned-bitfields -ffunction-sections -fdata-sections -
Compilation fno-common -Wunused -Wstrict-prototypes -Wundef -

Options Werror=implicit-function-declaration -Wsign-compare -
mcpu=cortex-m7 -mfloat-abi=hard -mfpu=fpvb-sp-d16 -
Specs=nosys.specs - -

S32 Design
Studio for ARM

S$32 Design

Studio for ARM

IR -nostartfiles -Ic -Im -Igcc -T -WI,-Map,"Can_47827A_440_090.map" -
S32 Design Xlinker --gc-sections -n -mcpu=cortex-m7 -mfloat-abi=hard -

mfpu=fpv5-sp-d16-specs=nosys.specs--
Studio for ARM

Linking Options
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4 FFA &= DEVELOPMENT BACKGROUND

AUTOSAR AR F 2003 4, TEMIMSESER. BAEREHREMET. LSE
MBEHRGELAIKEGEY., BATARETIVARX— MR ﬁ&%%ﬁ#%%'%ﬁk
K EMMELEE ENALESRSEMFENRE. BEAER ReRdmrmAiRheE
TEEZ. 2006 FRAMT 2.1 RASE, 2008 FE7 3.1 H&ztﬁ!zﬁﬁnnﬂc REFESIEIT I
e, WAWENE, BRI ZEA2014 FEEHMN 4218422 A, MK 431 HRAE.

The AUTOSAR organization was founded in 2003. It was jointly established mainly by
European automakers, component suppliers, and other electronics, semiconductor, and software
system companies. AUTOSAR is committed to developing an open and standardized software
architecture for the automotive industry. The vision is for all parties to "cooperate on standards
and compete in applications”, aiming to enhance the stability of the basic platform, reduce costs,
and improve the quality and speed of controller product development.By the end of 2006, the
version 2.1 specification was released. In 2008, version 3.1 was launched and entered the
productization stage. Subsequently, content such as functional safety and Ethernet was gradually
added. Currently, versions 4.2.1 and 4.2.2 released after 2014, as well as version 4.3.1, are widely

used.

AEERL. MWEKA. FRANKEST, BraRmtERES, BREWHNE %,
BERRXBAHANEE. Lok, SRENEBMRGEI EXEE.

Under the general trends of electrification, connectivity, and intelligence in the automotive
industry, the number of electronic and electrical components is increasing, the electrical structure
is becoming more complex, and the development cycle of the entire vehicle is continuously

shortening. Platform - based and intelligent basic software plays a crucial role.

HTEBENKZPARTIEFRENBFEFHISET (ECU) REEK, ATRIENKNIES
TE, OSEK/VDX e MEZEIEAEE O OSEKNM, ABHMERRERMA T —ARE
MIThEERREL, FENEHRR ECU T oB P EIRFIMEE, EX B BERRKIVMEER, oMUY
NREHMNEE, LX1%1E$WM%MZ%E‘E%’I@%HEIEWE'I‘éO OSEK/VDX WX EIRBE A E#
MEEEMEHEMBEE., BERENBEEBE RSP EHIE MM E BN BRIk
MW LORZS, BHENBEEBIRNERMEN BIRICRHBENE T RRES. KAEmEE
A OSEK E# MK EIE,

As the number of Electronic Control Units (ECUs) provided by different manufacturers in the
vehicle network continues to grow, to ensure the normal operation of the network, the
OSEK/VDX has standardized the network management interface protocol OSEKNM. It provides
a set of standard functional functions for monitoring network traffic, enabling ECU nodes in the

network to sleep and wake up in an orderly manner. When there is no communication demand,
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the nodes can sleep, which saves the vehicle's battery power and ensures the safety and reliability

of the in - vehicle communication network.OSEK/VDX network management usually includes
direct network management and indirect network management. Direct network management
detects the status of network nodes by establishing a logical ring - shaped token network and
using network management messages. Indirect network management determines the status of
network nodes by detecting periodic application messages. This product mainly focuses on OSEK

direct network management.

MM AL (ZCMuNiu ) AREBFEFSRTRAR, RETENEMREFEIBRITE.
%7 T & AUTOSAR. OSEK FEIFRFISE, HET AUTOSAR ATOP ZR#apy EECET A,
THRER. RGN TR KR KEFEE Bifl. 28, NEEEE. Z2¥ex
BAE: BERS. BINHBIAE (CANN LIN) | 2B I AR (UDS\ 11939). W4 & 12

(OSEKNAUTOSAR) « #REWMNAL (XCP\CCP) . IXKMWMNA% (ETH) . EEEFH (OTA) .
FREMIN AR . INEARER (CRYPTO) . & UKzhE, BCEXNM Bootloader RIFTFRFF LAl T
B TRPRBEAENE FIE ERFTREMNETF X

ZC.MuNiu provides a complete basic software platform solution for the development of
automotive electronic controller products. This product complies with international specifications
such as AUTOSAR and OSEK. It comes with a host - computer configuration tool based on the
AUTOSAR ATOP architecture, supporting the communication, diagnostic, and network
management specifications of vehicle manufacturers including SAIC, FAW, Geely, GAC, Changan,
and Great Wall.This platform mainly consists of: an operating system, communication protocol
stacks (CAN \ LIN), diagnostic protocol stacks (UDS \ J1939), network management (OSEK \
AUTOSAR), calibration protocol stacks (XCP \ CCP), an Ethernet protocol stack (ETH), remote
update (OTA), a storage protocol stack, an encryption module (CRYPTO), complex drivers, etc.
Complemented by ZC's Bootloader flashing program and host - computer tools, it can be

configured and re - developed according to different customer project requirements.

FMBEAR SRR >~ R ER, WIRMEFTS ASPICE Level3 JRIEFINEEZRE ASILB/D
ZROEHIREMR G IRELIMANFA LIRS, SBC &k . BCCIC &R &FHE 2 Wik a2 Hl
FE. B, SHMMNEINELE™ M SafetyFrame, T RUHEINRER & E K,

While providing basic software products, ZC also offers development services for
implementing the basic software functions of controllers that meet the ASPICE Level 3 process
and the functional safety requirements of ASIL B/D. It also undertakes customized development
of various complex driver software for SBC chips and BCCIC chips. Additionally, by integrating

ZC's functional safety product, SafetyFrame, the functional safety requirements can be met.

FMBEHLEE OSEK M EIREME M~ mA X MY AN ORAR, RERBMIIG I,
8%, BER, MAMR.
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ZC masters the core technologies for the development and application of OSEK network

management basic software products. It provides local and on - site support, featuring high -

quality service, fast response, and low cost.
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5 IhgEHEIA FUNCTIONAL DESCRIPTION

5.1 =% = Product Feature

werpeite wrucre MM 4 WG R

Erh Py ication WitwEen |
(BOOTLOADER)

A
HRER0)

il fa W o HE BT (uN) Bl el (e I
Canfim DolP
CansM Ethif
CanTp

y

|_am |

o |
Crypte
)
KeyM

SR IR ()

El =3

E S o)

2C Standard Software | Brd Party Software

OSEKNM AL HRBELE MM E M, REWTHINEE
To ensure the security and reliability of communication, OSEK NM provides the following

functions:

> ERTEREE (MEEENE

Network management specifications applicable to multiple vehicle manufacturers.
> XEEZEFERTENSR
Support for chips from multiple chip manufacturers.
> BV RN SMERTEEREIFAERANNAS
High scalability: Each module is configurable to meet the application requirements of

different users.
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5.2 #{H%E44 software architecture

cmp OsekNm
:COMM
o O
COMM_NM
NM_*
CanSm_* :Nm
ComM_CanSm
Nm_RxIndication E

Nm_RepeatMessageBitindication

Det
O (@) )
OsekNm_* /O
Det_ReportError
gl

@ :0sekNm

CanSm

\DeaneportErrorStatus a
4} )\ )\ .-
OsekNm_TxConfirmation

Canlf_* OsekNm_RxConfirmation

Canlf

OSEKNM B ComM. Canlf. Nm. CanSM & FZRHARL ., OsekNm 1EIREY T F=E Canlf
1 CanSM, EERE Nm, OSEK MR (OsekNm) £ Canlf B9BRSIEH0 Nm 2RSS,
SCIL OSEK M ETE PRI B ME EIETRE .

OSEK NM is mainly composed of modules such as ComM, Canlf, Nm, and CanSM. Below the
OsekNm module are Canlf and CanSM, and above it is Nm. The OSEK Network Management
(OsekNm) utilizes the services of Canlf and provides services for Nm to implement the direct

network management function in OSEK network management.
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##5& Description

MRk I8E OsekNMAR LR #H5 1L,
Initialization function Initialize the OsekNM module.
)=t MEERRAE T2 P 2842 T il & 2 $ 7ERepeat Message

Passive startup

The transition from sleep mode to network mode will
trigger the transmission in the Repeat Message.

RN

Request network

ECUREER L LBE, MRS IZ A requested”
When the ECU requirements to communicate on the bus,
the network status should be "requested".

Release network

ECURNBEEML L@E, MRS RIZ A released”
When the ECU doesn't need to communicate on the
network, the network status should be "released".

% ENM PDU{EH) P9 L NN IRAS
Disable NM PDU transmission The network enters a passive state.
fFEHENM PDU{EH M2 N TR ENIRAS

Enable NM PDU transmission

The network enters an active state.

wE MR

Set user data

B FIRET—XEHIHEPEIEEINMIR
Set the user data for the next transmission on the bus into
the NM message.

FREUNMR XX
Obtain NM message

SR BRI U B FINMER B A P R X
Retrieve the most recently received NM message to the user
data area.

AT RERIR
Obtain node identifier

FFEEIL ENM PDURY T R ARIR
Obtain the node identifier of the most recently received NM
PDU.

PR 28 E TR SRR
Obtain network management
status and mode

IR 25 B IR SR

Obtain the network management status and mode.

REECE R

Obtain configuration table

RFIEEMNBE T RLFRECER
Provide the actual configuration table of the specified
network node.

FBURTS KRB L% L EDRTS
Obtain status Obtain the current network status.
FAIE R B BA4L IR OsekNMZ5 44

Main processing function

Handle OsekNM events periodically.

Baengen )R E RS Fan
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5.3 figc & T A Configuration Tool

¥ runtime-studio.product - Classic Designer - ZCMuNiud.4_01INSW016000101

X

File Edit Navigate Project Model Form Editor Window Help
N-HRORNEE: G- i -3 -sorD
[ Configuration Editors = B [ Basic Editor &2 =g
text to filter...
Models -
sekiim » % 0. »i o » 4 QsekNmChannelConfigs [11 b 4% OsekiNmChannelConfig 0 b
Base Services P W L 0 Oseliim » 42 i o 1 v 0 ‘
Communication ¥ 15 LinsM OsekNmPduChvPosition |osexnm_pou_BYTE 1 o
% Meu
Diagnostics ¥
3 i Nem OsekNrmPduNidPosition | OSERNM_PDU_BYTE 0
b os
v 12 OsekNm Fef] OsekNmMisgTimeoutTime [001
~ 1 OsekNm
v @ OsekNmGlobalConfig [1..1] [l OsekNm TLimpEre
v © OsekNmGlobalConfig 0
& OsekNmUserincludeFiles [0.1] [F OsekNm TTyp
v &P OsekNmeonfig [1.1]
v 8 OsekNmconfig 0 OsekNm TMax
v €2 OsekNmChannelConfig [1..7]
~ B OsekNmChannelConfig 0 [ OsekiNm_TError
v 3 OsekNmRxPdu [1.7]
© OsekNmRiPdu.0 OsekNm _TWaitBusSleep
v & OsekNmTxPdu [0.1]
© OsekNmTxPdu 0 OsekNm_TTx [oc2s
& OsekNmUserDataTxPdu [0.1] OsekNm TaLimit
&P OsekNmDemEventParameterRefs [0.
> W pdur OsekNrm_RaLimit
4 wdg
8 Basic fditor % wdglf OsekNmDefaulfillUserData [
 wdgm
[ Propertes 52 E3Ect ~=1 W Xep EJ OsekNmComMNetworkHandleRef [commChannel El
Property Value < 5 v
AR Validation ]T. Navigator V Parameter Help

MuNiu Studio Console

BER MO-3-=0

*+* Generation started
Generating
Generating
Generating
Generating
Generating
Generating Pecfg.

e+ Generation Finished *+=*

A4RETRFTE

Main Interface of MuNiu Configuration Tool

W runtime-studio.product - Classic Designer - ZCMuNiu

- X
Fle Edit Navigate Project Model Form Editor Window Help
ML EE H-pl-ooro-
[® Configuration Editors = 8  [@Basic Editor 52 =0
text to filter...
Base Sorvices - M;.‘**"S i Ocelenm » ¥ O 111+ % o 0 b OsekNmChannelConfigs [1] »%* OsekNmChannelConfig 0 P ‘
e LinNm
T ¥ W LinsM 3 Please Select generation modules. o X ‘ OSEKNM_PDU_BVTE 1
e Meu
Diagnostics v
g 3 NeM |0SEKNM_PDU_BYTE 0
#0s [ Can - /zCPkg/Can
~ 1 OseliNm [ Canlf - f2CPkg/Canif [001
~ 1 OsekiNm [ CanSM - /ZCPkg/CansM
v & GsekNmalobalCanfig [1.1] [ CanlTp - /2CPkg/CanTp. [
v B OsekNmGlobalConfig_0 1 Com - /2¢Pkg/Com
& OsekNmUserincludeFiles [ ComM - /2CPkg/ComM
v (& OsekNmeonfig [1.1] [ EeuC - /2CPkg/EcuC
v 8 OsekNmconfig 0 OsekiNm - /ZCPkg/OsekNm
~ & OsckNmChamelConfig 11 | [ paum - fzchkg/pdur
~ 8 OsekNmChannelConfig
v ( OsckNmRxPdu [1.7]
© OsekNmRxPdu 0|
v & OsekNmT<Pdu [0.1]
B OsekNmTxPdu_ 0|
&P OsekNmUserDataTs| B
B OsekNmDemEvent?:
> B pduR
1 wdg O Select Al
[ Basic Editor s Wdglf
s wdgm
[ Properties &% E® @t =0 i Xep [comMChannel
bropery  value . ®

MuNiu Studie Console

alidation & Tasks [l Problems & Console 53

Parameter Help

Navigator

#55% Generation started *:*+
Generating Oseklim_Cfg.
Generating Oseklin Cfg.
Generating Oseklin PbCfg.c...
Generating Oseklim PbCfg.c:
Generating Osekiim_PcCg.
Generating Osekim PcCg.

*#*%+ Generation finished ****

AGERETRFHRE

The main interface of the MuNiu Configuration Utility

B Rk EE M4
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ATHEEFNAEBMERRK, REEMRGTENT EE RFEMRGEFEEIIT
BENMEROTEEY, FAXUTREIR, ERFURBEAEBHER, EEEIR ETHEME
ROEE T, TEREEREXMH, FERNEEXGEME TEFRIT,

In order to meet the diverse project requirements of customers and enhance the scalability
of the basic software platform, the MuNiu Basic Software Platform has implemented the
configurability of each module and developed a configuration tool. Customers can, according to
their different requirements, complete the configuration of each module on this tool. The tool

can generate configuration code files, which can then be integrated into the project.

Module

Eclipse Platform

AEFRE T BEZEH

Architecture of MuNiu Configuration Tool

AEEMBEFENERETRRZET Eclipse F&, FET ARTOP 2244, I AUTOSAR
HEEVF] ARXML B9 f#4fr. MuNiu Core SERiECE TR UISEE, 7E MuNiu Core Z £y Module,
LI AUTOSAR ENMRRIECLE . BB E, THEMEMERNEERE,

The configuration tool of the MuNiu Basic Software Platform is based on the Eclipse platform
and the ARTOP architecture, enabling the parsing of AUTOSAR models and ARXML. MuNiu Core
is responsible for the Ul interface of the configuration tool. The modules above MuNiu Core
implement the configuration of various AUTOSAR modules. After the configuration is completed,

configuration code for each module can be generated.
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6 1IFEX 4 PROCESS DOCUMENTATION

FERRE

Development

Process

XA

Document Description

LR S

Requirement

B RXH

Customer Requirement Document

Collection

TR
BT RO Requirement Analysis Document
Software BT KEER

Requirement

Software Requirement Traceability Table

Analysis [B) B R

Problem Communication Table
BEEMIRT BRI AR
REEMBIEIT Software Architecture Specification
Software

Architecture

B R BB Bk

Software Architecture Traceability Table

Design
o BRI R
AR . . S
i Software Detailed Design Specification
JCIXT
e o~ FEETRZITXH
Ly QLIREX R En gk . . .
8 5mim i Configuration Tool Design Document
JLIXV ST
. BHFARITIEERR
Detailed

Software Design

and Unit Design

Software Detailed Design Traceability Table
BRI ER

Software Detailed Design Review Table

QAC iR &
e QAC Analysis Report
BT R o
. Tessy MIRXIR &
Software Unit
) Tessy Test Report
Testing s S—
BB ST R A
Software Unit Verification Strategy
BRUEERMER SR
RN Integration Strategy

Baengen )R E RS Fan
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FRRE D& =t pu
Development Document Description
Process
‘Software  ETFM
Integration and Integration Manual
Integration S AL KA
Testing Integration Test Strategy
SRR R E
Integration Test Report
TRDHTIRE
Resource Analysis Report
S R RGN IR &

System Test Report

Software System e .
ARG IR S5 1F &

Testing _
System Test Report Review

Ll RIS

Release Release Document

7 A TRIAL PACKAGE

FMAH OSEK M L5 EIR B EMH S32K344 * mELEHELER OSEK MEAEHIXAE, £
EEREMRAENRIRE. EETH. BEASEFH. NXIEFANE. TEZARANTE
oo WA F/E RIS http://www.shzckj.cn/, BXREATIIREL.

The ZC MuNiu OSEK Network Management product for NXP S32K344 has a supporting
OSEK Network Management trial package. It mainly includes the basic software integration
project, configuration manual, technical reference manual, test project, etc. This package is
designed to help customers gain an in - depth understanding of the product. If you need it,

please visit http://www.shzckj.cn/ and contact us to obtain it.
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8 JE CERTIFICATE

e R R R R R R R e R R R R R R R R R R R R R R R R R R R R R R R R R RS

-

A = g =

AR N R SO E [ R AR AR
P ST OLER P 35 1 BLUXE GG Ok

ERS: HERFH6824926F

[

| e et e et el e [ e ) e ) e e e R e e e e R e R R R R R R R R

% # £ K DAKRFEMRETE
[Fi#R: MmMAAL]
V4.4

#F B A RERIANEAERAF

FRERERE: 20204068 18H
HREFEY: 202040943080
BRMATR: RHERE
R - R R
¥ i@ B: 2021SR0100609

BRiE GHENREREPEA) B GHENREEERBRIE) B
ME, EFEBRAFHOEE, WU EERTURIE.

eI <
>

E2E .

ﬁﬁ THILB SR

2ielelele e el el e e e e e el Al e e e el e e e e e Tl e T P e e Tl e P e e e

BiitRE

o ?A(/ No. 07262640 . \q
AR = W
e e ey e}

ARERHEZENELIUES
ZC. MUNIU SOFTWARE PRODUCT REGISTRATION CERTIFICATE
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