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$IEFE AT Release of ReWorks products

2012

HEUE~ECESRRRE
ReWorks/ReDe V4.7;

ReWorks/ReDe V4.7 is released for
the localization platform;

2013 2014

O e

2015

FSZAHTREFEERMHRE ATRSCAERIFEEReSCA V3.0; A ThtHLEDSP ReWorks V1.0;
EER BB SCA software platform ReSCA DSP ReWorks V1.0 is released;
ReWorks/ReDe V5.0 is released for V3.0 is released;

multi-core parallel processing platform;

2016

B EIBRER S ReMo V1.0 ;

ReWorks mobile operating system
ReMo V1.0 is released;

2017

R HIR(ERSReMO V2.0 ;
AESCAIR{FIE&ReSCA V4.0;
fHfeafUfIBZL RN IBF SR MHRE
ReWorks/ReDe V6.0;

ReWorks mobile operating system ReMo V2.0
is released;

SCA software platform ReSCA V4.0 is released;
ReWorks/ReDe V6.0 is released for 64-bit and
multi-core heterogeneous processing
platforms;

2018

LSRR EMANEIHMERS

ReWorks Cert V1.0;

Safety embedded real-time operating system
ReWorks Cert V1.0 is released .
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ZE KB RR I RETRENEEEMIE
—BEEHTE, BTEEEFIAREGIMTRS !

Safety-related systems have become a significant infrastructure for the national economy and the people's livelihood.
Once a failure occurs, it will seriously endanger the lives and property of people!

AR EREs ‘ i

Aerospace Medical Nuclear Power

HiE3ZE Tl
Railway Industrial control Automobile



T KRR REN BRRFAIRIGL IR
EERRSIE, WTaTIRELSE
TVERIEESR (nIEC 61508, EN 5012X,
DO-178B/C), ARIBIT 5B =TT TAUER
EJRITALE

Safety-related systems and software
are required to meet the requirements
of functional safety standards (such as
IEC 61508, EN 5012X, DO-178B/C), and
to be certified by a third-party

certification company

IEC 61508-1

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE
POCATONHMMENTALE OE SEmTE

ety of ecricatilctonicirogranmablesctronic safty esed
frevice—

‘Sécurté fonctionnelle des systémes dlectriques/électroniques/éloctroniques.
relatfs & la sécurté -
générales

.. @
TUVRheinland

Precisely Right.

BS EN 50128:2011

Railway applications —
Communication, signalling
and processing systems —
Software for railway control
and protection systems

RTCA, Inc.
1150 18* Street, NW, Suite 910
Washington, DC 20036-3816 USA

Software Considerations in Airborne Systems

and Equipment Certification

RTCADO-178C Prepared by: SC-205
December 13,2011 € 2011 RTCA, Inc.




INEE=Z 2R ERIXEZ Relations between functional safety standards
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RATRSLZEE

Improve safety

R A A 2 HIXUPS

Avoid unacceptable risks




IERIAUEE R, B 2R FEIAIERK 7R

Accelerate certification cycles

reduce system certification costs
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ZAlIN\E Safety Certification

TEEINBEZ SEIEC 61508 SIL/SC3 (JEM) FOEN
50128 SW SIL4 (BhiExiE

Compliant with the functional safety standards IEC
61508 SIL/SC3 (Generic) ¥1EN 50128 SW SIL4 (Railway)

CERTIFICATE i
No. 210 101062 0001 Rev. 00
RS 210101062 0001 Rev.00
EBRAL R WA (PREFNERALTR=
+ BT )
HEEETREERSHE 1485 8

Holder of Certificate: ~East China Institute of Computing
Technology (The 32nd Research
Institute of China Electronics
Technology Group Corporation)
No. 1485, Jialuo Road
Jiading District
201801 Shanghai

PEOPLE'S REPUBLIC OF CHINA 101062

Factory(ies): 101082
Certification Mark:

WE DMERERMFRRRE LT EFR

the highest safety integrity level for operating
systems that comply with IEC 61508 and EN 50128

K, BHERS
Product: Software, Operating Systems e ARG
Real Time Operating System
BEWER
Model(s): ReWorks Cert

o Safety Parameters: SIL 3 IEC 61508-3
Parsmeters; SIL 4 EN 50128

= & CEPTUOUKAT & CERTIFICADO @ CERTIFICAT

REPW SIL 3 1EC 615083
SIL4EN 50128

The report referenced below and the user documentation in the

r:umsr‘w“kdelsm are mandatory part o this ol TEIANREHNLMAMRRNAC XESRZITEBOL

EHS

. EN 50128:2011
Tested according to: e Gie ot
1EC 61508-3:2010
1EC 615084:2010

EN 50128:2011
IEC 61508-1:2010
IEC 61508-3:2010
IEC 61508-4:2010
‘The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certficate to
third parties. See also notes overleat.

EnERIE—
BLERRE=ITFAEA AR SRR RS

The only single domestic embedded real-time

AFENROETABMENN, HAGMSRAL, LAT
AP Ltk W s %
EARRS AT SRANG

WERES €s92714C
HHORE 202308-05 i 22254/74 3D
EREW :2018-08-06 ( Christian Dirmeier )

ERT Y
This s a translation of the English original certificate. In case of issues, only the original
certificate is binding.

Test report no.: cse2714C
Valid until: 2023-08-05

Date, 2018-08-08 (Christian Dirmeier )
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ZERTIFIKAT & CERTIFICATE ¢

Page 10f 1
TOV SUD Product Service GmbH « Certfication Body + Ridlerstrate 65 + 80339 Munich - Germany

operating system, which is certified by an

international third-party certification company.



INEERSIER
Framework
of
Functional
Safety

Z2INIE
Safety
Certification

tNENTE
Standards &
Specification

FRIEERIRIA
Compiler
Qualification

Mzt 3SIIE
Test &
Verification

RARBRS

Technique
Services

UsBt#}i¥#% USB Protocol MN{HZ S File System

PAA MY Ethernet Protocol

TFTP FTP Telnet

| SNMP | | uop |
e | e | e
i RE IOE% IS ReEH POSIXiFEO
Extension I0  Fault Management Safety Management POSIX Interface
(FsEE BRE aSE HEPAYY
BAZG Task Mutex Semaphore  Message Queue
Core
ERTER RgtRdsh FHER REFEE
Timer Clock Event Memory Partition
. CAN UsB $£0 PI-< i A
g@fﬁ%ﬁg%ﬂ 12C FLASH Serial port Network card hard disk Clock
bl 0111 RF iRl REn
Processors Initialization  Board Initialization System Initialization
ARM X86 MIPS
GhiESE SPARC
Processors
COLDFIRE PowerPC

ek & F 1R Integrated
Development
Environment

KBEEULTIR

Code coverage test tool

IREZiES R

Software logic analyzer

IR TR

Diagnostic analysis tool

RAphE=R

System simulator

C/C++iRiFIE

C/C++ compiler

EfERETR

Graphical configuration

RETAER
System browser
EFimiEs
Program editor
EENNEE
Incremental loader

RRiFiAEE
Cross debugger

TishiE

Engineering configuration




EF5eRAE HVSERSRRE
(1E3mRZAFEIA A F10us)
Priority-based preemptive real-time
scheduling (The response time of
tasks is no more than 10us)

EFRERNDMRENTE
(FRERIRRIBASEIAR K F10us)
Priority-based interrupt nesting and
management (The response time of
interrupts is no more than 10us)

AIEEERYESSIBIEGERPATY.
FiH. S8, HERE)
Configurable inter-task
communication (message queue,
event, semaphore & mutex)

ETFMMUKIFiEFRE RIP
MMU-based storage isolation
protection

e e A R

Fault monitoring and isolation

KBZ ORI DA FNISIE
Formal analysis and verification of
key modules

RN miIFIR(GCC V6.2.0
flCodeWarrior V10.4)
Heterogeneous dual compiler
(GCC6.2.0 & CodeWarriorV10.4)

RLBSPHE
(Power PC E500Ff1ColdFire V4.0)
Safety BSP development
(Power PC E500 and ColdFire V4.0)



ST EYHIE Safety Design
BBt

the fail-safe design strategy

i Z2BR, RAKHFFMEATTIEYS
FHRHX G REETE
confirming the safety boundary & identifying the

RBISHER,

failure mode and deriving the risk mitigation measures

Rz FBFERR

Applications

)5 EiER
callback System Service

BEEESystem Service

IX%f & BSP

Drivers & BSP

APIIRR [B)iEcallback

Boundary of API

Items ID Failure Modes Failure Effect Mitigation Measures Status
Some task errors are detected by RTOS through API
calls and returned as error responses to
applications. Other task errors that cannot be
detected by RTOS will lead to an exception. RTOS
It generally has offers a default exception handler, which calls a
some side effect | fatal error hook handler function.
: . on the normal
jl'a‘s!< ff':llls'durlng use of RTOS and
K SVA- initialization, K Closed/
Tas| 106 FEETER G some task errors | |f gpplications intend to employ this handler, they | User Issue
operation e IR should connect the default exception handler to
. dictable ; ;
o the exception vectors and modify the fatal error
behaviors of hook code to meet their actual needs. Applications
RTOS. also can define their specific exception routines.
They should connect the specific handler to the
exception vectors and guarantee all the exception
vectors are attached by handlers.
A memory It will lead to the
tition i rfl f . . -
FEIUUED & Nt It is forbidden to create memory partitions when
created when resources ; X : 0
Memor | SVA- ) dynamic allocation of resources is prohibited. If
dynamic and/or " . o . Closed
y 113 . . memory partitions are created in this situation,
allocation of undefined ‘ .
) . RTOS will return an error number to applications.
resources is behaviors of
forbidden RTOS.




ZITHIA 5% Safety Design Methods

M EE RSB, UMLATE) Semi-formal methods (state diagrams, UML)
BESoh (RIBISEHEEYE. BFRERESTTSE) Static analysis (code specification compliance, program complexity analysis)
PRI iR, MC/DCBEZAZE100%. BaMt T ES: Defensive design methods, MC/DC coverage analysis, automation tools
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EFRIA Qualification of Compilers

BSHINYRIFEE: GCC 6.2.0F[ICode Warrior V10.4 Heterogeneous dual compilers GCC 6.2.0 and Code Warrior V10.4
o EIRSEMIIERRMESITIGNE, FSIEC 61508FEN 50128%RERT3ZE T EAYZEESK The correctness of the compilers is qualified according to the

requirements of T3 tools in functional safety standards.

FYRIE
Heterogeneous dual
compilation

3 -
4 4

ReWarks ReWarks
Cert.elf Cert.elf

imagel image2




TEMNZERIE{RZ Process management and safety assurance systems

« (ERFEK. RITHIRIEIGTE

Requirements, design and coding standards

Software Requirements Standard

. STERSENFHEIER. R EER -

. . . . . . C Language Coding Standard
Safety guidelines and bi-traceability between requirements, design o R

and testing

Software Design Standard

+  ABRJHEI7M Independence between roles s e s
- EMGEREELTENBATAENTIE:

An integrated tool chain for functional safety

SIL3 & sS4

RQM, DES, IMP |NT, TST  VER §CIE3rCase

EXplorer




REAINIFIUEHEE Complete certification evidence package

ReWorks Cert Software Development Plan

ReWorks Cert Software Safety Plan (Z£itkl)

ReWorks Cert Software Verification &Validation Plan

ReWorks Cert Software Quality Assurance Plan

ReWorks Cert Software Configuration Management Plan

ReWorks Cert Software Vulnerability Analysis (fg35tEo1r)

ReWorks Cert Software Safety Requirements Specification
(REFKAE)

ReWorks Cert Overall Software Test Specification/Report

ReWorks Cert Software Architecture Design Specification

ReWorks Cert Software Integration Test Specification/Report

ReWorks Cert Software Detailed Design Specification

ReWorks Cert Software Unit Test Specification / Report

cexc

Real Time Operating System ReWorks Cert
Software Safety Plan.

RCOS-SSP - Version 1.0.0 - 2017-02

Real Time Operating System ReWorks Cert
Software Vulnerability Analysis.

RCOS-SVA - Version 1,00+ 2017-04

m ReWorks Cert Software Validation Report
m ReWorks Cert Safety Manual (Z23Ff#)
« ReWorks Cert Traceability Matrix
+ Release Notes
« Verification Report for each phase
« Codefldocuments
m Tool Validation Report (JmiFESIAIRES)
« GCC#aCodeWarrior
m Code
« Source Code
« Overall Test Code

« ReWorks Cert Software Integration Test Code
« ReWorks Cert Software Unit Test Code

ReWorks Cert Real Time Operating System

Software Safety Requirements Specification.

RCOS-SSRS - Revision 1.1.0 - 2017-05.,
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Certificate of Conformity
Generic Product Vital Control Unit (VCU) System
Certificate No. 1370/5/ISP/18/CCS/EN/539

Certification Body BUREAU VERITAS ITALIA
waud Body N° 1370 Directive zoos/!mCE

L EESESIRARE Application in Railway << g | T EEmieeme
LS Product Identification Vital Control Unit (VCU) System version “VCU_Bproduct_V1.0.0"

E n 5 E u e ?ﬂ‘g‘l;Doi s"fevumphal Arch building, No. 428 Tian Mu Zhong Road, Shanghai,

200070

O FIEEHIRS CC O Z&AERLRS RBC - i S sevwan
O iHESHBES CBI O A PRIEBRSS Z S5 TSRS et | SRR S e e

Assessment results %/ The Assessor confirms that the manufacturer has supplied technical evidence

D EH;?E*“%E Zc D ﬁﬁg;?é*“% LC ":-‘ The Dovelopment. Quakt, Safety. Vetcaton, Valdatn and Manuactuing

activities planned and performed by CASCO for the VCU Ger
are adequate to fulfil the raqmm«us of the CENELEC standards

D EIJ ;* ¢ IL\" ?ﬁ CC Signalling System cheracieriesd | by a Safety Int tegmay L.'ﬁ? up :o 41?!&)
== P B8 The VCU generic. product fulfls the system requirements spocified in

VCU System Regquirement Specification”, ot vculzuozl 150) Yn
Safety Related Application Conditions defined ir Control Unit

Platform Safety Related Appiication Conditions™ (mv RMsoosumal 1.1.0)
shall be taken into account.

Validity TMCMlsvllﬂﬂanhglrwnuxdl of issue, and it is valid for the
configuration as referred in the “Generic Product VCU System Safety Case” (ref.
VCU/4516NHD)

VCUZELiIHEHFE VCU Safety Computer Platform | ===t
v 2*2BN2TREEM 2 from 2*2 redundant architecture B 7
vZRBITEE Multi-level BIT Test el . 2
v SRTRFRRERFHRG o

Multi-mode Redundant Heterogeneous RTOS

B3 33383837

PRO N* 0098 - ISP N® 006E

ERiReWorks CertBER5eMINM AT MERBEES ML AT REMIESBIRABNL ST ENFEET, ZitENFEER
IIEISEN 50126 SILAZZIAIE, ReWorks Certﬁtﬁr‘iﬁkﬁﬁnuc@ TS ST ISR,

ReWorks Cert has been successfully adopted in the EN 50126 SIL4-certified safety computer platform in CASCO in the
field of railway. It is expected to achieve large-scale production in the urban rail transit .



Tli=Hleniskao S Application in Industrial Control

O SIHRIPRE O fPIERIP RS O REEFRIAR SR
Turbine Protection System Furnace Protection System Reactor Protection System

RLITHIRS Safety Control System
v 3BRAFE¥ 2 from 3 redundant architecture
v ZBITEH Multi-level BIT Test

FEM AT ESEEMUNERIRBBRATIRIEC 61508 SIL3RINEERLEHIDCSRGH (SE_5:44)
ReWorks Cert also has been applied to the IEC 61508 SIL3 functional safety control system (take two from three
architecture) in the Shanghai Automation Instrument Co., Ltd.
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HEMANEMIREF=mid R
Product Series of ReWorks

BRI ERFReMo

REMANZIHEMER R ) -
ReWorks Real-time ReWorks \ ReWorks Mobile ReMo

SELMTERFHE~EHN

A domestic alternative to Android

[mm——————————

SRSERY
Strong real-time

BLAEDSPIRIER S . | . HESRLBERSR

| ReWorks DSP ReWorks Cert-615088 50128

| PSZDSPE RIRME = E R RRR S RAMERZEN TSNS iR SIS TR
Domestic fundamental software Improving the safety of high-end equipment
solutions for multi-core DSP chips in railway and industrial control fields

] - | SRR

| SREHBRAIRERSRROS ,_/ ¥, i ReWorks Cert-DO178B/C

i ReWorks Robot ReROS e

' B FROSTEREIRGIE FIRF IRANESIANESiRREISTHZSE

Improving the safety of high-end
equipment in aerospace field

CEC mEEH

Promotion and application of ROS in Domestic



e —
RIF{TIK
Application Industry

FREE R FEANLS Tkl

Early Warning Detection Unmanned equipment Industrial Control

FHBFIRE o TS ERSH

Car Electronics Equipment Space Station Shipboard Electronic Equipment = Communication Navigation Railway

CEC mEEH
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Software Platform  Embedded Development Environment  Industry-Specific Software
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4 Loongson o, Wriivin,

: 'freescale ARM
f(intel‘ A|mE" B

Ioy ) SERIT
i3 Ti Chip Reference

EXAS
INSTRUMENTS

SS
~
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RNV ARINE 1T SZIERR EfRER
Graphic System

Embedded Ecosystem of ReWorks
i P ce1c

design
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ARSI )

Seea ——d

s o T " T
Module Solution quipment NORINCO
Application 5

software e

(e

TT3A, B, HE.

k51500

| B0 o

JSC8245, TI 6678, kEM6678. P1020. EBOREH4
Loongson3A, SUNWAY, HUARUI, PHYTIUM1500 JSC8245, Tl 6678, PHYTIUMMG6678, P1020, KunLun Firmware




ZEBSPEBHRMEHIEES

Safety BSP Development and Customization Services

ZEIMESARSSEED

Safety Certification Consulting Service

« KR AREABFSPHIFSERERE
Qualification ability of FSP and FSE owned

HRAREESD

Technical Skills

by team key members

DIRER £ PIFRIFAA.

Developing, testing, verification and

W, IWUEFIERARSS

consulting services for functional safety

©)

uccesshuay complesed the Funciional Salety

« HNABPEXREHZEBSPHAE
Customizing the BSP development kit
according to user needs
ZEINIBIHES

Safety certification evidence package

RO S ER

Online self-test for core hardware

TR RER TP ESIRSE
Clock synchronization and state
synchronization between redundant nodes

CEC mEEH
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