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1 IHEEMER FUNCTIONAL OVERVIEW

FMAAE SOC 7= d & T SOA B RIIKIT, FRA Adaptive AutoSAR BIZERARRTTR
HMMARHG SOC BEWLEFWIENE M. WRRGUEE=TTRHLE—F, RFORANT
HPC MEZEXEREH AR D ARIRENTREMARS . MMARGF SOC K TET Linux
Adaptive AUTOSAR B M BEThRE R &8 1%k . — & T Classic AUTOSA B FF R B 41k
— hypervisor , XX MTF HPC EFMFSRRELINENRIE. RINEBIEAT BN
BEMENN TEMRS .

ZC.MuNiu SOC (System on Chip) product is designed based on the SOA (Service-Oriented

Architecture) software architecture and is compatible with Adaptive AutoSAR vehicle solutions.
It integrates software that has been mass-production verified, open-source software, and third-
party software. It also incorporates tools and services that are crucial for the HPC (High-
Performance Computing) environment but are not specific to different automobiles.ZC.MuNiu
SOC product includes a high-performance functional safety software stack based on Linux and
Adaptive AUTOSAR, a real-time safety software stack based on Classic AUTOSAR, a hypervisor,
and software for HPC updates and platform health management functions. Additionally, it

includes tools and services for automated build and integration.
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2 Ry FA%niE APPLICATION FIELD

FIMARLE SOC 7=, HFFSOAERMBRS .. BRI EENATOTHE:

ZC.MuNiu SOC product facilitates the development of services based on the SOA framework.

Its primary applications currently include:

> EMEEECU, 70 ADAS, ZIEUFNEL KM R F
High-performance ECUs for applications like ADAS, multimedia, and connectivity.
> SEAHNUREEXNTEEXNES
Systems related to highly automated operations and safety-related functions.
> Adaptive AUTOSAR % C++ %
Development in C++ related to Adaptive AUTOSAR.
> EERAX IR ERGTFA

Independent vehicle-related software development.
> SOAMXMRSFX

Service development related to SOA.
> SOCREZERBHNITE
Rapid SecureBoot solutions for SOC
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3 FA&E5= DEVELOPMENT BACKGROUND

MENRNHED, Fel. WEAERT HINRELRI KGR, Classic AutoSAR 2%
FoaLR A ERA TS OS EFF AW R M4RY, R EFRAEEHCNINRTEKR, BHER
FHE BR—EBEBRFEAME, NERIUEELER. Tit, RuUBRLTEHEELNM,
XFE R T Classic AutoSAR SELREA 1 T .

With the advancement of the times, intelligence and connectivity have become the major
trends in the development of automobiles today. Classic AUTOSAR is a software architecture
developed based on a highly real-time embedded operating system, which can meet the
customized functional requirements of traditional automobiles and perform well. However, once

automobiles are connected to the network, there may be delays and interference, which may not

meet the strong real-time requirements. In such cases, Classic AUTOSAR is powerless.

Adaptive Autosar 5 Classic Autosar #HEE, RSCRMEKRE R, EERIE—EIIEE
TEFHRPEME KKESTHSMELER NI, NXFERIRKNBNENTX,
Flk C+ + K A Adaptive Autosar FENTEFLIEE.

Compared with Classic AUTOSAR, Adaptive AUTOSAR has somewhat reduced real-time

requirements, but it has greatly improved the support for high-performance processing
capabilities on the basis of ensuring a certain level of functional safety, in order to support the
development of intelligent and connected application functions. Therefore, C++ will become the

main development language for the Adaptive AUTOSAR platform.

Wb FHTHREAGBRE RAZE T AUTOSAR Classic 18, MK ZMZ
AUTOSAR Adaptive, iRk . sSMABFEEHRENNTER. AUTOSAR Adaptive IE7E
BARESMHETE TR AIRAE. AUTOSAR Adaptive £ FIFF& POSIX FRERIIR1E
A, 0 Linux. PikeOS 3 ONX, FFAHAERFNENN BRMET MEY E. AUTOSAR
Adaptive £ Ai2H. EELXEMINELTRMHINEIFF.

Software components running on microprocessors are usually not based on the AUTOSAR
Classic standard, but are replaced by AUTOSAR Adaptive, to meet the requirements of
modularity, dynamism, and continuous update capabilities. AUTOSAR Adaptive is becoming a
generally recognized software standard on high-performance automotive platforms. AUTOSAR

Adaptive uses operating systems that comply with POSIX standards, such as Linux, PikeOS, or

QNX, and provides functional extensions for its application in the automotive field. AUTOSAR
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Adaptive also provides functional support for diagnostics, information security, and functional

safety.

£ AUTOSAR Adaptive T E #, IR EHES OEM FEN B2 BMNESHERE 7THHN
T, MBT—NMIIRRRBERENREFRH—IIERERITE, METET MBI RRMY
B, ATRIEFMGR, § AUTOSAR Adaptive N FRERE — MR Z 3 I 4, MR
KIS F ECU FF R

In AUTOSAR Adaptive projects, the isolation of software and hardware has brought new
changes to the task allocation between OEMs and suppliers. In the past, a functional block was
usually ordered as a physical device in a car, but now it is completely possible to purchase only
software. To achieve this approach, each AUTOSAR Adaptive application is an independent
binary file, and application development will be independent of ECU development.

EELABERAMIMANE, EFHEMETHMEE. aRANBEREAR, Adaptive
Autosar HEIAMXITHERER K, BUBERKAERANEHRRL, BTHIFEME
ENHEE. BERABIEHSEIUEEMIE Avosar REEMES], KRAFEFHBERABEXEAIZE
M3t ERFHITIN

With the vigorous development of unmanned driving technology, the increasing
development of vehicle networking and the Internet of everything, and cloud technology, the
emergence of Adaptive AUTOSAR can not only meet the current requirements but also the
innovative changes in future automotive technology. Because it supports various adaptive
deployments, complex microcontrollers, and interactions with various non- AUTOSAR systems,
future automobiles will have different types of architectures that complement each other.

HMARH SOC == fFA Adaptive AUTOSAR (Y ECU FFRRIRTTR . 1Z775R XA SOA

RMIRIT, BIRNRGIERIT, ECU THEEMSHMANRKE ESTNNREANRBERF—
RIMIEEM, REHT ELIXERIEN, FAUEMECU ¥ BRMAE.

ZC.MuNiu SOC product is an ECU development solution that complies with Adaptive
AUTOSAR. This solution adopts an SOA architecture design, including a suite of tools from
system functional design, ECU function mapping and component configuration, to automatic
code generation of the runtime environment, providing a set of practical and verified

foundations for developing reusable ECU application software.
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4 RGHEZR SYSTEM FRAMEWORK

REEZEM T The system framework diagram is as follows:
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FMALE SOC BB RGN T LRI !

ZC.MuNiu SOC divides the entire system into the following parts::

® Hardware: BHE, FREBENSHA XK,
Hardware: The hardware layer, which involves specific chip development boards.

® BOOTLOADER: 5|§/E, 735|5 0S R4,
BOOTLOADER: The bootloader layer, responsible for booting the OS system.

® OSKernel: BERZHNIZE, WRaNEFNIMEBIZE, 0 Audio, Bluetooth, Wifi %, OS
Kernel Br 7 IR anoME S, EHFTEMEZHARIER, NEFEE REEEFHM OS FMI
BE;
OS Kernel: The operating system kernel layer, which drives various external devices such
as Audio, Bluetooth, Wifi, etc. In addition to driving peripherals, the OS Kernel is also
responsible for other OS standard functions such as multi-process calls, memory
management, disk management, etc.

® Application: N ARHFTEKMINGESLIN, T E2HIKIMT HAL, Platform API,  SW
Runtime FrameWork 1 User App:

Application: The application layer is responsible for the specific functional
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implementation, from bottom to top, it implements HAL, Platform API, SW Runtime

Framework, and User App:

B HAL EE, MEREREREMER, TAGE AP EENAER,
HAL: A virtual layer that abstracts the underlying devices into standard APIs for
upper-layer applications to call.

B Platform API: Platform APl SiI8 T Adaptive SE& ERA M, BIF+—N AP FIAE
PRk 55 :
Platform API: The Platform APl implements the Adaptive platform's basic
components, including eleven APIs and four common services:

> Time Synchronzation: BYEIEZ, HTRASKNHSIMEBEEHAIED,

Time Synchronzation: Responsible for synchronizing the system clock with an
external clock.

> Execution Mangement: HfTEIE, MREFONITIARBAREFIELKRS,
Execution Mangement: I\/Ianages program execution and resolves program
interdependencies.

» Communication Management: AEBEEIE, BIFEIIBBEENRNBBEEEIE,
Communication Management: Manages communication, including both external
and internal communication management.

> Logging &Tracing: BHEMIREE, DHRKEXE;

Logging &Tracing: Analyzes system risks through logging and tracing.
> Persitency: 1AiE/3EH KM FERNED,
Persitency: Interface for accessing non-volatile storage.

> Identity Acess Management: S35 E1EIE, H{TKKEIE,

Identity Acess Management: Manages identities and access, conducting risk
management.

> Platform Health Management: E&RBEEIE, RAEMNE, REZEIE,
Platform Health Management: Manages platform health, including system load
and status.

> Core Types: ZRZIBAEMINGE, MBIRGIEME Ze5iiEKE,

Core Types: System common types and functionalities, such as error handling and
complex data types.

» Cryptography: B BANEBERENZEEZHAEENEQD,

Cryptography: Interface for general cryptographic operations and secure key
management.

> Diagnostics | ZHIHXIRS BIE;

Diagnostics | Manages services related to diagnostics.
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> RESTFul: fARME RESTful U X4EERS;

RESTFul: Responsible for building RESTful services and specific services.

MANE BERS: Four common services:

> Update &Configuration Management: IR HE #iE KRS,
Update &Configuration Management: A service for handling software update

requests.

> State Management: KB, MRIGETRESNMERTE, B8FELERASE
%, HEXLEEHIERONERINRERNREBRE.
State Management: State management, responsible for all aspects of the platform's
operational status, including handling incoming events and determining the priority
of these events/requests to set the corresponding internal state.

» Signal To Service Mapping: 155 X AR5 BIRREY;
Signal To Service Mapping: Signal to service mapping.

> Network Management: WZEEIRRS, thERITMERSYIHEMMNEZNETZ
T G BEARAR T (8] AO %L R
Network Management: Network management service, coordinating the normal
operation of the basic network in the internal coordination state machine and the
transition between bus sleep mode.

B SW Runtime Framework: RHIZITIESR, —MRIERZRREFZTINER,
SW Runtime Framework: Software runtime framework, generally refers to the system-

level program running environment.

W User App: AFBEXRKHAER, TTEARMIZTT, Bz, Bid APIEAS
RFERXE,
User App: User-defined applications, which can run locally or remotely, and interact

with the system through APl interfaces.
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5 F_AME TECHNICAL ADVANTAGE

> ¥ SOME/IP ¥, B4 ECE fR¥F;
Support for SOME/IP Protocol: Including ECE protection.
> 3F5 DolP i, FJUfE A UDSONIP 47 OTA FH4&;
Support for DolP Protocol: Capable of performing OTA updates using UDS on IP.
> {EH TLS # SecOC N &4,
Increased Security with TLS and SecOC
> WEBBEMEA IPCHLE, MURGEFHNMREMELHNEE,
Employing Inter-Process Communication (IPC) for better performance and simplified
configuration.
> LERE TCP &, WRRSREM
Ensuring service stability through continuous monitoring of TCP connections.
> UDP Mg mal s > &I 2
Reducing network overload with a buffering system for UDP frames.
> IPIRXFHTHERNE, RESHLERNHNKE M,
Guaranteeing real-time performance for high-priority applications by assigning priorities
within IP packets.
> TERSHIRGSXIMALE, INE S5,
Accelerating startup with an optional static service discovery process.
> X XCPMEMIRE;
Support for XCP Measurement and Calibration

> X FF AutolP #1;
Support for AutolP Mechanism
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