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1 THEEMEIAR FUNCTIONAL OVERVIEW

HMMARHE (ZCMuNiu ) AREBFEFSRTRAR, RETENERREFESBRTE.
%/ 5% AUTOSAR, OSEK FEFRHISE, HBET AUTOSAR ARTOP MMy ERIIECET A,
ARFIRMER S OS NG HYPERVISOR annm"F—T% (NG: Next Generation) §Y, T I[a]REHAHLER
% (HYPERVISOR) E’\Jﬁﬁ}\‘ta‘tﬁﬂifﬁ%% (RTOS)  ARH#HIEFRZ OS NG HYPERVISOR /=
fnEE ARM CORTEX R52+F &M R Z iz iz tlss, ZIFEMML, TRKRSEZEGHE
HFENTIEREMNERLSE E’Jiﬁﬁ[ﬂ%

ZC.MuNiu provides a comprehensive basic software platform solution for the development
of automotive electronic control unit products. The product is based on international standards
such as AUTOSAR and OSEK, and it features an upper - level configuration tool based on the
AUTOSAR ARTO P architecture. The MuNiu Operating System (OS NG HYPERVISOR) is a next -
generation (NG: Next Generation) embedded real - time operating system (RTOS) designed for
virtual machine environments (HYPERVISOR). The OS NG HYPERVISOR is targeted at high -
performance multicore microcontrollers such as ARM CORTEX R52 +, supports virtualization,
and can significantly enhance system integration capabilities. It also facilitates flexible

deployment of functional safety and information security.

mposite structure A<2F 3 fE & HosnG HYPI':KVISDK/
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2 N F%uiE APPLICATION FIELD

AREZEFR G OS NGHYPERVISOR T EHEH —RINEB FIRH:. NRFEMKE
E BEHFRMEARZRIMEGEN DGR RFEAEFTRREZMEL., SINEMUEARZE,
TR ARRZFH ECU BEEHZ— MCU 1, AR MCU BURBEHHIR, MR
D ECU B8, RFBIERSE OS NG HYPERVISOR 7= @ SLEL T BEHHL-AUTOSAR FRES1E
B, SN RPELIEER, NMAZMEBYHANESEE T RIFEM.

The MuNiu Operating System (OS NG HYPERVISOR) is primarily designed for the next -
generation automotive electronic control units.From a system architecture perspective, the
vehicle's electronic architecture is undergoing a transition from traditional distributed systems to
a centralized architecture. With the introduction of virtualization technology, ECUs from the
original distributed systems can be integrated into a unified MCU, maximizing the utilization of
the MCU's hardware resources and thereby reducing the number of ECUs. The MuNiu Operating
System (OS NG HYPERVISOR) has implemented a two - level task scheduling between virtual
machines and AUTOSAR, as well as an efficient multi - level interrupt - handling framework,

which lays a solid foundation for the integration of various types of applications.

RIMBEARNA - BERRERE . KEHRIEFRS OS NG HYPERVISOR 7 m = il [
MVNEH TR, ORFE, MRk, AR A EUNSERENRE, 5
WK T, JRZECEIABNR, RE, KFHRER OS NG HYPERVISOR /= @ #F £ 2% MPU
RS, TXMEMVZENRNEFRE, UERE—EUVABHNRNTFRS, GERE
ECU RHEMNRRENERREBRES, ARKRS T RREMNRIEM.

Another significant feature of virtualization technology is isolation. The MuNiu Operating
System (OS NG HYPERVISOR) controls the allocation of hardware resources such as memory,
peripherals, and interrupts for different virtual machines. Users can assign specific memory,
peripherals, and interrupts to each virtual machine and configure access permissions
independently. Moreover, the MuNiu Operating System (OS NG HYPERVISOR) supports multi -
level MPU permission control, enabling memory isolation between virtual machines and within
the same virtual machine. This effectively supports the integration of functional safety and
information security objectives at different ECU levels, significantly enhancing the flexibility of

system integration.
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ECU1 ECU2 ECU3 ECU4
Application Application Application Application

HYPERVISOR HYPERVISOR HYPERVISOR

A4#ERGOS NG HYPERVISOR/™ &

HYPERVISOR MCU

3 FECEIREE CONFIGURATION ENVIRONMENT

ARABRIER G OS NG HYPERVISOR 7 g9 ARM CORTEX R52+ & 5t R B4 BC & -
The software configuration for the ARM Cortex-R52+ series chips in the ZC.MuNiu
Operating System (OS NG HYPERVISOR) product is as follows:

BC B ¥/ 1% Configuration Environment

Hardware (Chip) ARM Cortex-R52+

Compilers Supported Arm C Compiler 6

Evaluation Hardware Based on ARM Cortex-R52+ EVB
Debugger Arm DS IDE 2023.1
Configuration Tools Muniu_v5.1.0

Configuration Environment _ _ ,
Win7/Winl0 64bit
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4 FA&E = DEVELOPMENT BACKGROUND

REFERG OS NG HYPERVISOR = #FmEilfe, KM T ETHEERNEMVIAESR
Eo BE ENUMITER, BPUEEEMVIBAER AZFDEMVBNESE (HYPERVISOR
TASK PACKAGE: HTP) BREHEXFUEBENETNEEHD. BdEMUNFEZTH
AUTOSAR OS A, TSI EMIH-AUTOSAR BRESIAE, EMAFELESS LN MHE
N

The MuNiu Operating System (OS NG HYPERVISOR) supports virtualization and implements
a virtual machine scheduling algorithm based on scheduling tables. Through the upper-level
configuration tool, users can configure the virtual machine scheduling table, setting the
scheduling order and corresponding runtime windows for each virtual machine's task package
(HYPERVISOR TASK PACKAGE: HTP). The AUTOSAR OS component running within the virtual
machine enables a two-level task scheduling between the virtual machine and AUTOSAR, with

the entire scheduling framework characterized by high real-time performance.

REFZEFRGE OS NG HYPERVISOR 7 B S LR FUTLIRAESR, BT —%&
WHEE, FFSEM @ EE OS FYhMrEsl, o ROEME AR OS Ay BT IEFE K.

The MuNiu Operating System (OS NG HYPERVISOR) supports an efficient multi-level
interrupt handling framework. The virtual machine completes the first-level interrupt scheduling
and routes interrupts to the upper-layer OS, flexibly meeting the interrupt handling requirements

of different types of operating systems.

ARAEBRIEZR S OS NG HYPERVISOR 7 M fz ff 7 77 & AUTOSAR CP ARAERIIMY TR, B& BSW
0 MCAL FARERSRIAE M, Hf, BSW 189 AUTOSAR OS X #FHESE SN IAENSE
AP BTAIEAESR, ARGEINMURHET RIFRE. B2 LUVEETR, IXIARENEE
MHF, BERRERRBMYBSEER, KREMRFBFEHHRTREAR.

The MuNiu Operating System (OS NG HYPERVISOR) provides a protocol stack compliant
with the AUTOSAR CP standard, including standard modules and components such as BSW and
MCAL. The AUTOSAR OS component within BSW supports preemptive task scheduling and an
efficient interrupt handling framework, ensuring the system'’s real-time performance. It includes
an upper-level configuration tool that enables flexible configuration and customization,
automatically generating configuration source code and application reference frameworks,

significantly reducing the development cost of automotive electronic control units.

AREBERSZ OS NG HYPERVISOR F=@m¥#FZ %k MPU, ZHFEZRWERE., BIiLEHI
EE—H MPU, LTLENMNZEHNAGFERE, BESAREMYNZENAEER R, #HE
RGN REER, KEBIERS OS NG HYPERVISOR 7= & Bt AUTOSAR OS BE& B+
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MEANBEEURNF RPN ERPER, JER—REUNRNE R L RLEFRNAHEIE
FERNFEXE, FBIERRE2ERNRBERIEMBPREFTH, NTKIE— BN NS ERS.

The MuNiu Operating System (OS NG HYPERVISOR) supports multi-level MPU and multi-
level fault isolation. Through virtual machine management of the first-level MPU, it achieves
memory isolation between virtual machines, effectively preventing applications in different virtual
machines from interfering with each other, meeting the system's functional safety requirements.
The AUTOSAR OS provided by the MuNiu Operating System (OS NG HYPERVISOR) features an
independently developed lightweight memory protection and time protection framework, which
effectively prevents low-safety-level applications within the same virtual machine from accessing
unauthorized memory areas and prevents low-safety-level applications from exhibiting

unintended time behaviors, thus achieving fault isolation within the same virtual machine.

REBER G OS NG HYPERVISOR /= @ ET £ IR E Gz dlas (MCU) IXKEREEEAE .
TREREFSRHITREEH MM, BERITIESMEARBEERENRER.

The MuNiu Operating System (OS NG HYPERVISOR) can be deeply customized and
optimized for automotive microcontrollers (MCUs) as well as intelligent cockpit and intelligent
driving controllers, characterized by high execution efficiency and flexible application code

deployment.

REBIER S OS NG HYPERVISOR = mEHMM B B WA, T8 7 EMAR MCU Rk
BRARXERBRERFRGKADCRRBESN IR, RESMEMBEGE~mE T,
R, FMBRIRBREANE =S NEETE, REETESH. AEAREK. KHLIH.
SEEREFESCAT N0 RETER, A TERFEMRENES SR NERERRTHX
o

The MuNiu Operating System (OS NG HYPERVISOR) is independently developed by ZC,
breaking the long-standing reliance on foreign vendors for automotive-grade MCU virtualized
embedded real-time operating system software, and achieving independent control of basic
software products. ZC actively engages in the adaptation of domestic chips, being the first to
adapt to core products from domestic chip manufacturers such as Flagchip, AutoChips,
GigaDevice, and Fudan Micro, continuously improving the compatibility and support of MuNiu

basic software for domestic chips.

MMBHLEE AUTOSAR EEHMAN RN AbEAR, REABAZ IR, REH
HER, AR,
ZC masters the core technologies for the development and application of AUTOSAR

platform software, providing local on-site support with high quality, fast response, and low cost.
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5 IH8EHHIA FUNCTIONAL DESCRIPTION

5.1 =¥ S Product Features

> ZEFEMME, ESETEERMEMVVAENS, THhE7ARMEKR RTOS
Supports virtualization with a virtual machine scheduling mechanism based on scheduling

tables, capable of running different types of RTOS.

> XESZRESEENE, R AUTOSAR OS i, XIFEIMHANESBE
Supports multi-level task scheduling mechanisms, providing an AUTOSAR OS
implementation for task scheduling within virtual machines.

> HFFEMAL-0S &R WS L

Supports multi-level interrupt routing mechanisms between virtual machines and the OS.

> XHEZHEMPUEIRE, XFEUVENAEFREULENMNANRNEZRS
Supports multi-level MPU management, enabling memory isolation between virtual
machines and within virtual machines.

> RS AUTOSAR CP AR/ERIMY L, B45 BSW Fl MCAL AR AR R4 1
Provides a protocol stack compliant with the AUTOSAR CP standard, including standard
modules and components such as BSW and MCAL.

> ARTOP 44 F#EEET R, & AUTOSAR 4.2.2/4.3.1/4.4.0 hiR A&
Upper-level configuration tool based on the ARTO P architecture, compliant with
AUTOSAR versions 4.2.2/4.3.1/4.4.0.

> AUTOSAR OS %3 AUTOSAR SC1. SC2. SC3 #1SC4
AUTOSAR OS supports AUTOSAR SC1, SC2, SC3, and SC4.

» AUTOSAR OS B &2 &1k N FRIP TR 8 R IPHEZS

AUTOSAR OS features a lightweight memory protection and time protection framework.

> EHMLERS

Customization services.
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5.2 ®#{4$%E44 Software Architecture

mmmﬂcarﬁfp,%zﬁmmmm#%ﬁ#%ﬁ/

AUTOSAR Application Other Application

AR 4EF £ 0S NG HYPERVISOR A TR

A4 Hios NG HYPERVSOR:AUTOSARBY 4%

RTE(Thrid Party)

AUTOSAR 05

R4-$7 4k % 4t 05 NG HYPERVISOR:HEfUl HLEFE 28

VM:::I:dIJIe Hro e

HYPERVISOR MCU

RERER S OS NG HYPERVISOR 7= Sk 44 4244
The software architecture of the MuNiu OS NG HYPERVISOR product
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LRV E S

Requirement

R

Requirement Document

Collection

REBRIHT ENEE PSS S

Software Software Requirement Traceability Matrix
Requirement o) 18 3k
Analysis Issue Communication Form

RO SR B B

Software Software Architecture Specification
Architecture BRERMANIBER TR
Design Software Architecture Traceability Matrix

BRI BB

Software Detailed Design Specification

WA R s
o BB T BT
ByTigit . . .
Configuration Tool Design Document
Software E—
BHFMARITIEERR

Detailed Design

Software Detailed Design Traceability Matrix
BRI RR

and Unit Design

Software Detailed Design Review Form

QAC ik &

QAC Analysis Report

RFRTTMR

_ Tessy MIXIR &5
Software Unit

Tessy Test Report
B B ITIIE R

Software Unit Verification Strategy

Testing

KUK MER FEHRRE

iz, Integration Strategy
Software ST

Integration and Integration Manual
Integration S RN SRR

Testing Integration Test Strategy
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Document Description
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