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1 IThgeMiix FUNCTIONAL OVERVIEW

MM AL (ZCMuNiu ) AREBFEFSRTRAR, RETBENEMREFESBRTE.
%= 5% AUTOSAR, OSEK FEFRFISE, HET AUTOSAR ATOP Z#py ERIECE LA,
AFBRIERSG OS FmEERTAECHNSZTERARNINRIERSE (RTOS) . KR4#E1E
R OS ARGREZIESEE. PMERE. ENEE. NERP. HNERPEN®, K%
BREREN, EESXHME. SREMMSUBEMRE. NMRIERSZ OS FmAR SN
MEE, IFZESHEL, BESINESRE. PHEEMZEBEENS. SEAVEET
BM%EE, IFHENERT, TANENAERFERIRNSHEMAILR,

ZC.MuNiu offers comprehensive basic software platform solutions for the development of
automotive electronic control units. The product adheres to international standards such as
AUTOSAR and OSEK and features a configuration tool for the upper machine based on the
AUTOSAR ATOP architecture. MuNiu Operating System (OS) product is a high-safety embedded
real-time operating system (RTOS) designed for automotive chips. MuNiu OS provides the
system with multi-task management, interrupt management, timing management, memory
protection, and time protection, among other features, and supports multi-core architectures,
characterized by high real-time performance, high security, and high portability. MuNiu OS
product boasts excellent performance, supporting concurrent multi-tasking with efficient task
scheduling, interrupt management, and inter-core communication mechanisms. Combined with
the upper machine configuration tool, it supports fine-grained tailoring, effectively adapting to

the diverse needs of automotive electronic control units.
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N Anis APPLICATION FIELD

RERIERG OS U AT REE FEH&SR~ M L. flm:

ZC.MuNiu OS product can be applied to the development of automotive electronic control

unit products. For example:

>

LR B 12 HI8%(VCU)

Vehicle Control Unit for new energy vehicles (VCU)
B 4= 5 ==(MCU)

Motor Control Unit (MCU)

Bt EIE R G2 =% (BMS)

Battery Management System (BMS)

BT B 1 #2 (a2 R =% (EPS)

Electric Power Steering (EPS) Controller

T Bi=Hl=(BCM)

Body Control Module (BCM)

HHE B =28 22 B (ADAS Safety Island)
Advanced Driver Assistance Systems (ADAS) Safety Island
0 HE W < 2 5l 28 (Gateway)

Gateway Controller

BN EB IR TR

Intelligent Braking System Controller

B 0 % R 5 (EPB)

Electronic Parking Brake (EPB) System

RN EIERG(EMS)

Engine Management System (EMS)
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3 ECEINE CONFIGURATION ENVIRONMENT

REBERS OS = mTFFMS A AN RiFF RO T
MuNiu operating system OS product supports the following chips and corresponding compiler

environments:

" & F1ES Manufacturer and Model

NXP S32K #3% S32K11x/S32K14x/S32K31x/S32K32x/
NXP S32K series S32K33x/532K34x/S32K35x

Renesas RH850 F1IKM &%l

Renesas RH850 F1KM series F1IKM-S1/F1KM-S2/F1KM-S4

Infineon AURIX TriCore %%l

Infineon AURIX TriCore series

TriCore TC2xx/TriCore TC3xx

STMicroelectronics SPC5Z %]

ST Microelectronics SPC5 series SPCSBX/SPCSTX/SPLSBx
BEAHL Flagchip FC7300Fxx

AREZF L Autochips ACT781x

Jk 5 €l# GigaDevice GD32Ax
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L ARFBIERSE OS = MY NXP S32K RFUS AR E -
Software configuration for the NXP S32K series chips of ZC.MuNiu operating system

product:

Bt E¥f 1% Configuration Environment

Hardware (Chip)

Compilers Supported

Evaluation Hardware

Debugger

Configuration Tools

Configuration Environment

S32K11x/S32K14x/S32K31x/S32K32x/
S32K33x/S32K34x/S32K35x

IAR Embedded Workbench 8.32.2

S32K1/S32K3 EVB

Lauterbach Trace32
Isystem (IC5700)

Muniu_v4.4

Win7/Winl0 64bit

i.  AREBRERSZ OS = FAY Renesas RH850 F1IKM RFi ik B & :
Software configuration for Renesas RH850 F1KM series chips of ZC.MuNiu Operating

System product

B E2£18 Configuration Environment

Hardware (Chip)

Compilers Supported

Evaluation Hardware

Debugger

Configuration Tools

Configuration Environment
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F1IKM-S1/F1KM-S2/F1KM-S4

GreenHills\V7.1.6
MULTI Compiler 2018.1

FIKM-S1/F1KM-S4 EVB

Renesas E1 emulator
Isystem (IC5700)

Muniu_v4.4

Win7/Winl0 64bit
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i.  AREBREZRS OS @AY Infineon AURIX TriCore R Fis i EL & -
Software configuration for the Infineon AURIX TriCore series chips of ZC.MuNiu Operating

System product:

Bt E¥f 1% Configuration Environment

Hardware (Chip) TriCore TC2xx/TriCore TC3xx

TASKING VX-toolset for TriCore v4.2(TC2)

Compilers Supported _
TASKING VX-toolset for TriCore v6.3(TC3)

Evaluation Hardware TC2xx/TC3xx EVB

DAP miniWiggler
Debugger Lauterbach Trace32
Isystem (IC5700)

Configuration Tools Muniu_v4.4

Configuration Environment Win7/Win10 64bit

iv.  ARAEEBEZRZ OS = Y STMicroelectronics SPC5 R 5 F B B -
Software configuration for STMicroelectronics SPC5 series chips of ZC.MuNiu Operating
System product

Bt E¥f 1% Configuration Environment

Hardware (Chip) SPC56x/SPC57x/SPC58x

GreenHillsV7.1.6

Compilers Supported _
MULTI Compiler 2022.14

Evaluation Hardware SPC56x/SPC57x/SPC58x EVB
Debuager Lauterbach Trace32

99 Isystem (IC5700)
Configuration Tools Muniu_v4.4

Configuration Environment Win7/Winl0 64bit
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v.  REBRERS OS 7= @AY Flagehip FC7300 RIS AR E
Software configuration for Flagchip FC7300 series chips of ZC.MuNiu Operating System

product:

Bt E¥f 1% Configuration Environment

Hardware (Chip)

Compilers Supported

Evaluation Hardware

Debugger

Configuration Tools

Configuration Environment

FC7300Fxx

IAR Embedded Workbench 8.32.2

FC7300Fxx EVB

Lauterbach Trace32
Isystem (IC5700)

Muniu_v4.4

Win7/Winl0 64bit

Vi, KREBRERS OS 7= & Autochips AC781x MR F iR 4B E -
Software configuration for Autochips AC781x series chips of ZC.MuNiu Operating System

product:

Big E2£18 Configuration Environment

Hardware (Chip)

Compilers Supported

Evaluation Hardware

Debugger

Configuration Tools

Configuration Environment
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ACT781x

MDK-ARM Plus Version: 5.36.0.0

AC781x EVB

J-Link

Muniu_v4.4

Win7/Win10 64bit
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vii.  KREBEZRYS OS = & GigaDevice GD32Ax IR TN F ik EL & -
Software configuration for GigaDevice GD32Ax series chips of ZC.MuNiu Operating System

product:
Hardware (Chip) GD32Ax
Compilers Supported MDK-ARM Plus Version: 5.36.0.0
Evaluation Hardware GD32Ax EVB
Debugger J-Link
Configuration Tools Muniu_v4.4

Configuration Environment Win7/Win10 64bit
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4 F&EE DEVELOPMENT BACKGROUND

RERIER G OS = mFF& AUTOSAR 1 OSEK (1SO17356-3) #rAE, XIFERALEH T
e, KATZESRENARNSINTHEENS, FHIRLESR, ARGINMR
MY RIFRE. "B LUVNEETR, UXIARANEENRE, BaiEREERR
BN ASEER, KAKBERRESR FEFIsTLHRA.

MuNiu Operating System (OS) products comply with AUTOSAR and OSEK (ISO17356-3)
standards and support mainstream automotive electronic controllers. They implement a multi-
task preemptive scheduling and efficient interrupt management mechanism, supporting multi-
core processors and providing a good guarantee for system real-time performance. The product
includes a PC configuration tool that can achieve flexible configuration and tailoring,
automatically generating configuration source code and application reference frameworks,

greatly reducing the development cost of automotive electronic controllers.

REBRERZ OS A& BIMANREEMANFRP M ERIPER, ZIF&ES ASILD
LEERNA, WERGNIRREER, 5EHMNPXE OS HLt, KFHFEERS OS M
FIXREIIEH B EET R (MCU) MEEREER. FBREHRFRAEMNTES (Safety
Island) #HTREEGFLL, BEENTIRSTNARBBERENRFR.

MuNiu OS products have independently developed lightweight memory protection and time
protection frameworks, supporting the highest ASIL D safety level applications, meeting the
functional safety requirements of the system. Compared with traditional partitioned OS, MuNiu
OS products are deeply customized and optimized for automotive field microcontrollers (MCU)
and the safety islands (Safety Island) integrated in smart cockpit and intelligent driving controllers,

featuring high execution efficiency and flexible application code deployment.

REFERG OS =i AAMBREBEME, IR TSLXEHRANEINRERFRMA4E
AEEFERSOEFKAMKKBESNN IR, XREIUEMRGSREETE.
B, FMMBHEIRRRANE S SANEETE, REETEIH. RARKFESSRT &
IO it TR, AT E RSB GNE SR NRE M.

Developed independently by ZC, ZC.MuNiu OS product breaks the long-standing reliance
on foreign manufacturers for high-safety embedded real-time operating system software in the
field of automotive electronic controllers, taking the lead in achieving independent control of
basic software products. At the same time, ZC actively invests in the adaptation work of domestic
chips, taking the lead in adapting to the core products of domestic chip manufacturers such as
Flagchip and AutoChips Inc., continuously improving the compatibility and support of ZC.MuNiu

basic software for domestic chips.
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MMBHLER AUTOSAR EEMHMNFA LMY At OEA, REAMIG I, REY,
WER, AR,

ZC has mastered the core technology of AUTOSAR platform software development and

application, providing local on-site support, with good quality, fast speed, and low cost.

Baengen )R E R Fan Page 9



@® oy 3 ]
%?E = HMMBE ZHEM

&0 A Tl 1 Easy to know Easy to do
5 IH8EHHIA FUNCTIONAL DESCRIPTION

5.1 =¥ = Product Feature

» ARTOP M FR#HBEET R, £F4 AUTOSAR 4.2.2/4.3.1/4.4.0 kA

ARTOP architecture upper computer configuration tool, compliant with AUTOSAR
4.2.2/4.3.1/4.4.0 versions

» XFFAUTOSAR SC1. SC2. SC3 #1SC4 FFr&M%
Supports AUTOSAR Scalability Classes SC1, SC2, SC3, and SC4
> FF&15S017356-3 (J& OSEK) #rA
Compliant with the 1ISO17356-3 (formerly OSEK) standard
> ZRRAN, RESHNZEREYH
Multi-core architecture, providing an efficient inter-core communication mechanism
> BREBARFRPANEERPESR
Lightweight memory protection and time protection framework
> ZREFSHEARNIEE, RFFRLLSNAE
Multi-task preemptive scheduling, compatible with non-preemptive scheduling
> SESIMMESBAEEE
Strong real-time task scheduling algorithm
> SRR ETETE
Efficient interrupt management
> BRERIP Service Protection
> HERR{RIP Stack Protection

> TEH{LIRS Customized Services
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g Zz | = L
8 S| 8| 8|8
Feature 0w |0 | 0|9 | Hardware requirements
QOSEK OS (all 71 v v v v
conformance classes)
Counter Interface 8417 I EEEEE
SWFRT Interface 84.18, v Y
8419
Schedule Tables 7.3 [ EEESE
Stack Monitoring 75 v v v v
ProtectionHook 78 I EAE
Timing Protection 772 v v Timer(s) with high priority
interrupt
Global Time 74 v v Global time source
/Synchronization Support
Memory Protection 771, v | v MPU
774
0S-Applications 76,712 v | v
Service Protection 773 v | v
CallTrustedFunction 775 v | v (Non-)privileged Modes

5.2 % {4%ZE44 Software Architecture

composite strucure JUM K F B AP J

B RIFEF Application TN ek
(BOOTLOADER) (HsM)

RGRH(svs) Tt R (MEM) El'r}i%(mﬁl

ElEsTr wEwEm | kEmHE |

CanSM

: BQ79616
CanTp i DRV

11938Tp

Bkl IR Ebl (mcay)

Eth DRV m Can DRV Adc DRV Gpt DRV
o |

ZC Standard Software 3rd Party Software

FMAA BRI AHER A
ZC.MUNIU BASIC SOFTWARE ARCHITECTURE
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composte srucure A% B ProsP=@ )

RTE

PIZE (Kemel Layer)

HMARHBRIER G OS = mIK R
ZC.MUNIU OPERATING SYSTEM PRODUCT SOFTWARE ARCHITECTURE
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ik
Description

WEHER R

Hardware
Adaptation
Layer
(HWAP)

ACERIR
Configuration
Module
(CONFIG)

RixE

Kernel Layer
(KERNEL)

BERE

Hardware Adaptation Layer

OSECE X 14
OS Configuration File

EEER

Task Management

e IR

ISR Management (GIC V3.0)
Hook &1

Hook Management
Event&Ig

Event Management
Resource & 12

Resource Management
AlarmE1E

Alarm Management
Counter &

Counter Management
EFAEER

Task Scheduling Management
HERRARTP

Stack Protect

= AR

Memory Protect

B BR3P

Timing Protect

PRS- R 3P

Service Protect
Application & 12
Os-Application Management
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EF AL IR 2R IE R
Hardware processor

adaptation

BmEMYVEE TRERNE
BIRX

Configuration source files
generated by the upper
computer configuration tool

KM AEG RS, BIEOSEKT
AUTOSARH TE X By F A A4
#, ROSHItZIMA
Implementing system
services, including the
interfaces and mechanisms
defined in OSEK and
AUTOSAR, is a core
component of the OS.
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5.3 fic & T A Configuration Tool

¥ workspace - Classic Designer - ZCMuNiud.4_01INSW016000101
File Edit Navigate Search Project Model Form Editor Validate Run Window Help

B-HRiSBE Q- iF-if-f-oord-

MR 7 A
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- x

=8

[ Configuration Editors =a
text to filter... Task1 [Missing Type]
Models A
Base Services v “Wo
Communication v v W 0s [ Name. [Taskr
: . v 0s0S [1.1]
Diagnostics ¥ v e = .
© 8 0050 OsTaskActivation 236
~ 8 OsHooks [1.1] =
8 Ontiooks0 OsTaskPriority 256
v © Osalarm [0.7]
o Ao OsTaskschedule [FuLL
~ 8 OshlarmAction [1.11 OsTaskStackSize ‘256
v 8 OsAlarmAction 0
v © OslarmActivateTask [C B OcTaskEvertRet ‘
B OsAlarmActivateTas
B OsAlarmAutostart [0..1]
G OstppMode (1151 [ OsTaskResourceRef [Not Found:
© OsAppMode 0
v 8 OsCounter [0..1]
v © OsCounter.0
~ 8 Counter [0.7]
[ Basic Editor v @ Counter.0
© OsDriver [0.1]
[ Properties 52 =8 © OsTimeConstant [0.7]
S =i v @ SystemTimer_Core [0.6]

8 SystemTimer Core 0
v g Ostvent 0.32]
Event1
8 fver2
8 fvents
8 Oslsr 0.1
v B OsResource [0.4] v
< >

Property  Value

£8 AUTOSAR Validation | &) Tasks [2] Problems E) Console (7) BSW Parameter Help - Navigator =8
Configure Filters.
0 errors, 0 warnings, O infos
Description - Object URI Resource EObjectType
< >
AHERETER OS FAm|
| workspace - Classic Designer - ZCMuNiu4.4_01INSW016000101 - x
Fle Edit Navigate Search Project Model Form Editor Validate Run Window Help
OrEHGie RBi% iy~ i G-
[# Configuration Editors = O [®Basic Editor 3 =0
text 1o fiter.. OsTask [0.] (6)
Baso Soni Models a
ase Services v
Ceo \ g[El
Communication v v i os
T . v 8 0505 [1.1] Index Name OsTaskActivation y OsTaskstacksize OsTaskEventRef
v 8 05050 Eo =) Task1 1 51 =] FuL ] 256 =
~ @ OsHooks [1.1] =1 = Task2 g1 EE) = ] 25 73 Eventt
& OsHooks 0 =} BT ER s ) a5 2 Eventt, Event2
v 8 Oshlarm [0.] = T Tasks B ER I 25 x|
v 8 AlarmError B4 ) Tasks ER] ER 25 73 Event3
~ B OsalarmAction [1.1] Es =1 TaskEror 1 H 1 ] 256 )
v 8 OsAlarmAction 0
v B OsAlarmActivate”
B OsAlarmActivi
© OsAlarmAutostart [0..1]
v 8 OsAppMode [1.15]
© OsAppMode 0
v 8 OsCounter [0.1]
v 8 OsCounter 0
~ 8 Counter [0.1]
[ Basic Editor v 8 Counter 0
8 OsDriver [0.1]
O Properties 52 =B © OsTimeConstant v < >
- || >

EREo
Property  Value = =
LR AUTOSAR Validation | Tasks (2 Problems & Console 52 |(2) BSW Parameter Help % Navigator

MuNiu Studio Console

BREElME~-dr=0

**+* Generation started v+
Generating 0s_Cfg.h...
Generating 0s_Cfg.h: OK.
Generating 0s_Cfg.c...

KREEET B4R OS ERERAD
MUNIU CONFIGURATION TOOL GENERATES OS CONFIGURATION CODE
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ATHEEFHNARMEF K, ReEEMRAFLENT RBY KREEMRGEEIT
ENMERUEEN, FAXATEETIR, ERFUREABER, EEEIR EZHE MR
HROEETE TEREERBXXMH, BEMNEEXHERE TEFRNT,

To meet the diverse project requirements of our clients and enhance the extensibility of the
basic software platform, ZC.MuNiu Basic Software Platform has implemented configurable
modules and a configuration tool. Customers can use the configuration tool to tailor the modules
according to their specific needs, generate configuration code files, and integrate these
generated configuration files into their projects. This approach allows for a high degree of
customization and adaptability, ensuring that the software platform can be easily adapted to

various applications and use cases.

Eclipse Platform

REEETEREN
ZC.MUNIU CONFIGURATION TOOL ARCHITECTURE

AEBRERG: OS = RMECE TRET Eclipse SE4A, FFET ARTOP 2243, S23 AUTOSAR
REEIFN ARXMLEY#E#T. MuNiu Core SEpECE THEAYUISTE, 7 MuNiu Core Z E /) Module,
SEI AUTOSAR ENMERINECE . BEBETEAE, THEME MERNEERE,

The configuration tool for ZC.MuNiu Operating System product is based on the Eclipse
platform and is based on the ARTOP architecture, implementing the parsing of AUTOSAR models
and ARXML. ZC.MuNiu Core completes the Ul interface of the configuration tool, and the Module
above ZC.MuNiu Core implements the configuration of various AUTOSAR modules. After the

configuration is completed, the configuration code for each module can be generated.
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XA

Document Description

BRIEE
Requirement
Collection
BRUERRI
Software
Requirement
Analysis
BHEMRT
Software
Architecture

Design

44 4 % 3 A
BRI
Software
Detailed Design
and Unit Design

BT
Software Unit

Testing

LSt & 1k 957
Mt

Software
Integration and
Integration

Testing
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TR

Requirement Document
BRH-FRIBIRR

Software Requirement Traceability Matrix
RIS

Issue Communication Form
AR B H

Software Architecture Specification

B R EIBER R

Software Architecture Traceability Matrix
BRI RS

Software Detailed Design Specification
REETRRITXHE

Configuration Tool Design Document
R FEMIRITEER TR

Software Detailed Design Traceability Matrix
BRI RR

Software Detailed Design Review Form
QAC iR &

QAC Analysis Report

Tessy MIXIR &5

Tessy Test Report

B R IT I R A

Software Unit Verification Strategy
SRR R

Integration Strategy

ST

Integration Manual

S RN SR

Integration Test Strategy
SRR R E
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D& =t pu

Document Description

BEZRGNR
Software System

Testing

b &l

Release
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Integration Test Report
TR RS

Resource Analysis Report
FEMNRRE
Compliance Test Report
RGN IRE

System Test Report
MM R &
Performance Test Report
RGN R E =
System Test Report Review
RIS

Release Documentation
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