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Introduction About Project

e Connected & Downloadable Infotainment Software
platform for the Vehicular IT Convergence Service

« Eco-system of the IT Convergence Software based on
the C&D Infotainment Software Platform

Sub-Projects
@® Connected Vehicle Platform ® Downloadable Service Platform
- Vehicular Application Processor - Open Automotive IT Convergence App. Platform
- Open Hardware Platform and the Testbed - Efficient Software Platform
- In-Vehicle/Out-Vehicle Network Support - Standardized Automotive Open API
- Connectivity Service - Software Development Kit inc. the Vehicle Emulator
- Vehicle-specialized AppStore
® C&D Infotainment System ® Eco-system
- Convergence Gateway for the Telematics Service - OpenlLab Establishment
- Automotive Killer Applications - Globalization

- Support of Certification
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Safety Management and Safety Lifecycle
- Using checklist
-Managing traceability

Checklists

Prerequisites

— Organization-specific rules and processes for functional safety (in
accordance with 5.5.1)

— Evidence of competence (in accordance with 5.5.2)
— Evidence of quality management (in accordance with 5.5.3)

Optional (If available)
— Project plan (from external source) - Fixed with UBIVELOX
— Dependencies on other activities, including other safety activities

Traceability

A traceability is provided at following levels:
— Management
— Engineering
— Development processes
And not provided on following levels:
— Verification
— Validation
— Functional Safety Audit
— Functional Safety Assessment



[tem Definition: Specs Presented by KETI

SPECO1 SDS MOST Automotive API SDS
SPEC02 SAS MOST Automotive API SAS
SPECO3 SIS MOST Automotive API SIS
SPEC04 SRS MOST Automotive API SRS
SPECO5 SAS MOST Low Level Driver SAS
SPECO6 SDS MOST Low Level Driver SDS
SPECO7 SIS MOST Low Level Driver SIS
SPECO08 SRS MOST Low Level Driver SRS
SPECO9 SAS MOST Media Player SAS
SPEC10 SDS MOST Media Player SDS
SPEC11 SIS MOST Media Player SIS
SPEC12 SRS MOST Media Player SRS
SPEC13 SAS MOST Media Server SAS
SPEC14 SDS MOST Media Server SDS
SPEC15 SIS MOST Media Server SIS

SPEC16 SRS MOST Media Server SRS



[tem Definition: Traceability Matrix Documents

T™MO01
T™MO02
TMO3
TMO04

TCO1

MOST Automotive API Traceability Matrix
MOST Low Level Driver Traceability Matrix
MOST Media Player Traceability Matrix
MOST Media Server Traceability Matrix

CND Test Case: MOST



General Structure of ISO 26262

1. Vocabula
2. Management of functional safety

2-5 Crversll safety mansgement

2-6 Safety management duning item develo pment

2-T Safety management afier release for production

3. Concept phase

3-5 em definition

4. Product development: system level

4-5 Iniason of product development at
the gystem level

3-6 Instiation of the safety Kecycle

3-T Hazard analysis and nisk 2558 s3ment

3-8 Functional safety
oonoept

4-6 Spedfication of the technical salety
resquinsments

. Production & Operation

|¢11 Release for production

|¢-m Fundiional safety assessment |

|4-n Safety validation |

|4-'r System design

| |441 liem integration and testing |

5. Proguct devalapmeant:
hardware level

[5-5 Infizion of product development at
the hardyare p

'Fﬁ_ﬁﬁcmm of hardware saketly
requirements

5-T Hardware design

6. Product developme nt:
software level

mia#on of uct development &t
mﬁvaela\rp&m

: N of sofiware 5
requrements

5-8 Hardware archilectural meincs

5-9 Evalusiion of viclation of the salety
goal due o random HW Elures

5-10 Hardware inegraion and testing

l;d 6-T Software archiiectural design
-8 Software unit design and
implement ation

68 Software unit tesiing

6-10 Software integration and testing

6-11 Software venlcation

|'."—5 Production

T-6 Operation, service and
CBEC0 TN 5.5 B0NAng

8. Supporting processes

10. (Informative) Guidelines on ISO 26262

B-5 Interfaces within distribuied developments B-10 Do comenitation
B-6 Onverall management of safety reguirements B-11 Cushfication of software tooks
8-T Conlguralion management B-12 Cushficaion of sofiware components
8-8 Changs manasgement B-13 Cuskficaion of hardware components
B-8 Vernficaion B-14 Proven in use argument
9. ASIL-oriented and safety-oriented analyses
9-5 Requirements decomposilion with respedt to ASIL tailoning 0-7 Anslysis of dependent failures
8-6 Crtena for cosxisience of -8 Safety analymes

Core processes




Walk through the given documents



System Level Analysis

MOST Media Player (MMP)

MOST Media Server (MMS)

Media Streaming
Module

Media List GUI
Module Module

Media Player GUI
Module Module
MMS List Media List
Module Module

MAA API

MAA API

MOST Management

MOST Automotive API (MAA) Service

Connection Service Media Service

MOST Low level Driver (MLD) Interface

MOST Low level Driver (MLD)

Control Service

Isochronous Service

Asynchronous Service

Ethernet Service

System Architecture (from MOST Automotive API SAS)

A

Android Application
written by Java

Android Middleware
written by Java/JNI

Linux Device Driver
written by C/C++




System Level AnaIyS|s
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u2. DH

c4. Devjce Info

a4. Add Title Info DB

Discovery Module

cl. Build registry

c3. Device Info

Decentral registry

c2. Device&FBlock AudioDiskPlayer

Y

Device DB

a3. Title Info

Title Info DB

Client

al. Medi

bInfo.Get

§ o [

Media Server

Sequence Diagram (from MOST Automotive API SDS)

a2. Medialnfo.Result

AMS

MOST NetServices V3.0




System Level Analysis

Generate MMS List [cc-uco1: Generate MMS List]
cl) Build the MOST Decentral registry

c2) FBlock Lj& ~EH
c3, cd) HX B

Get MMS List [cc-ucio: Get MMms List]

ul) A
u2) MMS =5 ™
u3) MMS =5 ™

Update MMS List [cc-uco2: update MMs List]

AP XL HAl 0| A2 HL Generate MMS ListE HHESICE,

Get Media List [cc-ucii: Get Media List]
al) Medialnfo.Get & Al

a2) Medialnfo.Result £=4!

a3) MediaQ| EtO|E OE = 2 DB 1M

a4) DBOJ| =7}

Generate Media List [cc-ucoa: Generate Media List]
al) O|C|of 2|AE 714 97
a2) O|C|of mhd A4
a3) 0|C|o] |5 74 £ DBOf| =7t
Set Media List [cc-uci2: set Media List]
o ojCof 2|AE HE ME
Respond Media List [cc-ucii: Get Media List]
bl) Receive the Medialnfo.Get

b2) Search the Information to send
b3) Respond the Medialnfo.Result

Request to Start Streaming [cc-ucos: Connect, ¢
C-UC16: Open]

1) APEXIZEE AEZ| QY AT Command @&
2) Open & ©H
a3) Allocate.Set XM &
4) Allocate.Result S & Al
- Start/Control/Stop Streaming [cc-uco7: control streaming]

1) A X2 2 H Control Command &
Start/ControI/Stop Mol HH 7‘._‘|':*

3) MO BAIX]

4) X0 EI1I)\|7<|°| OFJ =4

VV\_/V

Receive Media[cc-uco6: Receive Media,CC-UC14: Read]
Start Streaming[cc-ucos: Connect, CC-UC16: Open]

al) 2E2|Y AZ @F =4
a2) Connection =% @8 (Open)
a3) Allocate 2™ HA|X] &

Transmit Streaming [cc-ucos: Transmit Media, CC-UC
13: Write]

ad) AE 2| A|RH
Stop Streaming [cc-uco9: Disconnect, CC-UC15: Stop S
treaming, CC-UC17: Close]

) 2EZY T 2F =4
2) Connection X7 A (Close)

)
)
a3) Deallocate 28 HA|X| ML
4 ~E2|Y ER

« Sequence Diagram Descriptions (from MOST Automotive API SDS)



Purpose: ZHX| HEE R**?_HZL
INPUT: Device handle (N
OUTPUT: Devicelnfo

SetDevicelnfo
Purpose: ZX| §EE AT}
INPUT: Devicelnfo
OUTPUT: N/A

GetDevicelist
Purpose: x| X F&F2| A WK == =Lt
INPUT: DeviceType (NULLO|EH DE 20| &X])
OUTPUT: Device handle

NextDevice
Purpose: Y& El X E2| Ctx X[ 52 Y=Lt
INPUT: Device handle
OUTPUT: Device handle

PrevDevice
Purpose: Y& El ZX| iE2| O|H FX|e| 52 Y=Lt
INPUT: Device handle
OUTPUT: Device handle

FindDevice

Purpose: QEl HEE HIEOR FXIS X1 T HES RE

Ct.
INPUT: 4M M
OUTPUT: Device handle

Interface

Use Case ID (SRSID |

CC-UC1 SRS-MMS-001 ~ 004
CC-UC2 SRS-MMS-001 ~ 003
CC-UC3 SRS-MMS-001 ~ 003

CC-UC10 SRS-MMS-001 ~ 004

« Discovery Device (from MOST Automotive API SIS)



Software Interface

AddMedialnfo
Purpose: O|C|0] ItY HMEE 7|50}
INPUT: Medialnfo
OUTPUT: N/A

RemoveMedialnfo
Purpose: O|C|0] ItY HEE AN SO}
INPUT: Medialnfo
OUTPUT: N/A

ClearAllMedia
Purpose: 2 £ O|C|0] I} MEE ALY ST}
INPUT: N/A
OUTPUT: N/A

GetMedialnfolist
Purpose: O|C|0] Y ZFof A Hm O|C|0 mfQ|
HJHE Y=Lt

INPUT: N/A
OUTPUT: Medialnfo handle

| Use CaseID ____ISRSID
SRS-MMS-001 ~ 004
SRS-MMS-001 ~ 004
SRS-MMS-001 ~ 002

NextMedialnfo
Purpose: Ct= O|C|0| Y MEE
INPUT: Medialnfo handle
OUTPUT: Medialnfo handle

ne
rr
o

PrevMedialnfo
Purpose: O|™ O|C|0 IotY HEE
INPUT: Medialnfo handle
OUTPUT: Medialnfo handle

ne
rr
o

FindMedialnfo
Purpose: QI3 =l HEE HiEto 2 O|C|0f oY
C}.
INPUT: Z4A M=t
OUTPUT: Medialnfo handle

« Discovery Media (from MOST Automotive API SIS)



Software Interface

 UseCaseID ___[SRSID
SRS-MMS-001 ~ 005
SRS-MMS-001 ~ 004
SRS-MMS-001 ~ 002
SRS-MMS-001

SRS-MMS-001 ~ 004

\ V.Y PN
\'A'A

1c
Purpose: AE 2| 0| E &AISICEH
INPUT: AEZ|A §{|O|E, ZO]
OUTPUT: N/A

Read
Purpose: AE 2| 0| E =AIBICH
INPUT: Z 0]
OUTPUT:. 2E 2|4 G|O|H

Connect
Purpose: AE2|S @ HTHC}
INPUT: CHY = (Quadlet 7} %)
OUTPUT: N/A

Disconnect
Purpose: AE 2|l S E3HC}
INPUT: N/A
OUTPUT: N/A

GetStatistics
Purpose: AE2|Q EAYEEZ NIt
INPUT: N/A

e Streaming (from MOST AUtOMO |\T/e%&bﬁ|§@)



Software Interface

Play
Purpose: O|C|0{& X§-4otCk
INPUT: N/A
OUTPUT: N/A

Pause

Purpose: X & LA H=CH

INPUT: N/A
OUTPUT: N/A
Stop
Purpose: X+ & = X|StCt.
INPUT: N/A
OUTPUT: N/A
Vo
Purpose: 25 AL}
INPUT: Egﬁ
OUTPUT: ME2& =&

c
3
®

(UseCaseID ___|SRSID |
SRS-MMS-001

SRS-MMS-001 ~ 002
SRS-MMS-001

SRS-MMS-001

SRS-MMS-001

SRS-MMS-001

« Media Player Control (from MOST Automotive API SIS)



Software Context
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e C&D Platform Context Diagram (from MOST Automotive API SRS)



Software Major Function
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=
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C&D Platform Context Diagram (from MOST Automotive API SRS)



Software Classification

OHE| AdrH

WE =F

S EEEEREREENIN MMS 28 =2 =4

=

0

MOST Media Player (MM YIRS E= =g =

Media API MOST Low Level Driver 2 =

Media Device API O|/C|0f IHOo| HZEE|O Qe T A|AH
Connection API
MOST Device API
Registry

Device Manager

B g270| A%

cc-uci Generate MMS List Registry
Media Device API
Cc-uc2 Update MMS List Registry

Media Manager
Media Device APT

CC-Uc4 Generate Media List Media API
Media Server
CC-UC5 Transmit Media Media API
Media Server
CC-UCo Receive Media Media API
Media Server
Ccc-ucy Control Streaming Media API
Media Server
Media Player

« C&D Platform Context Diagram (from MOST Automotive API SRS)

CC-uc3 Gen MOST Device Lisf




Quality Attribute
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e C&D Platform Context Diagram (from MOST Automotive API SRS)



MAA SIS
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Requrement
Identifiers

Software Interface
1 DiscoveryDevice
2 DiscoveryMedia

3 Streaming

Media Player

< Control

Most Automotive API Traceability Matrix

o @ o
- 3 = - & o -
S oy (Z) 3 g ] = O @ o) Q n
™ Q = ~ @ wn
= & 9 & % % ¢ § & z = 2 s =2 Fu o 0
< : = & =« = & £ 7§ & = § %8 3§ 3
= & o) ) > = = T o 3o
< |z g S = g o 2 2 & & ® 5 > ®
« 2 5 & g 3 3 ol = c = 3
= = o — 5 5 = ) @ )
4 - . a Q
cc-ucl CC-U CC-UC CC-UC CC-UC CC-UC CC-UC CC-uC CC-ucC CC-UcC CC-uUcC cc-Uc cc-uc cc-uc cc-Uc cc-uc cc-uc
C2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
X X X X
X X X
X X X X
X X X X X X

sonsnels

CC-uC18



MOST Low Level SAS

e« C&D Platform SIEQHO|A AFEStH= RISC OO 2= 2 M| A{ QI
Samsung S5PV2101t MOST Companion SoC@l OS85652

« Is Not finished Under Development!!!



Hardware Architecture

0s8111 0S85652

S5PV210

MOST I/F Board

SV210T CPU Board

DATA[15:0]
ADDR[:]

nCS
nWE
nRE
nIRQ

nReset

TKU Base Board

Board connector pin

[ J¥msm_ADDRO
[Xmsm_ADDR1
[Xmsm_ADDR2

Xmsm_D9
Xmsm_D10
Xmsm_D11
Xmsm_D12
Xmsm_D13
Xmsm_D14
Xmsm_D15

0585652

RW : High: Read,
Low : Write

Xmsm_ADDRO| _13]
Xmsm_ADDRI]
Xmsm_ADDR?)
Xmsm_ADDR3|
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msm_A
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o
ND
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]
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Xmsm_ADDR13[ 39|

XmsmADVN
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168 nReset|
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TKU Base Board
183
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C&D Platform Context Diagram

(from MOST Low Level

Driver SDS




AD

Interfaces

PCA9539 Block Diagram

Sk

PCASS53S i
PCA9539R
o1
B-bat o1
INPUT/ o1
CQUTPUT o
PORTS e
writa pulsa Tel
[ ]]
d pul
road pulse | o1
RC-BUS/SMBus |
CONTROL
" NPUT N 100,
_ FILTER + + |00
i 8-bit - » 100_
P 100_
i OUTPUT 100
|-_|:_ write pulsa PORTS . . 100
| raad pulse 100
POWER-ON " * 100
RESET V?c
D LP 2 - - |
FILTER J':E
O02aad?22

C.
1
2
3
4
5
8
F

TERR1L

ADR —/_
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WEn
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TVALOM/SINTO
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TSI/ SPI
Port 1 -> oTP
I A4
TSI/ SPI
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0S85652
Processor &
Routing Engine
Clock
Manager
&
Miscellaneous
Hardware

e}
e}
[
[€7]

| Host Bus Interface ‘

I

Streaming
[ Port "A"
Streaming
[ Port "B"
<= Control Port
JTAG/Debug
Port

!

{
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6-pin Interface
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C&D Platform Context Diagram (from MOST Low Level Driver SIS)



Specific Software Requirements

Control

Isochronous
oAzl AD |lycz |
Control

f

==

Asynchronous

001 &4l
M AR 002 =4
003 Quadlet EtR|2 CHHYZE X=X 0| 7}535tCt.
Asynchronous

e Ax0lAD [UC2 ]
Isochronous
001

POUL-E IV 002
003

2t 001
Al o

~op > of
or r=r>= r>
el
[
Bkl

r=

o

rot

N

or

=

>

ofo

Quality Attribute
A HO|Eol A7|&= 480p FAS [HELL
WatchDog timer= %|CH 500ms 2 0| A|7l O|LHOf| | ABF SHeH INIC
It EAS E3) INICO| 2|AE|X| YEE SX|8|0F SHL}.
MOST150 FZ S 2} 48KHz =Y £ == Zh=Ct

« C&D Platform Context Diagram (from MOST Low Level Driver SRS)



Low Level Driver Traceability Matrix

MLD SDS Traceability Matrix Control Isochronous Asynchronous
Requrement uc1 uc2 uc3
Identifiers
Module Design
1 Memory Access Function X X X
2 Interrupt Function X X X
3 Isochronous Channel Functi «
on
4 Asynchronous Read Functio «
n
5 Asynchronous Write Functio «
n
MLD SIS Traceability Matrix Control Isochronous Asynchronous
Requrement uc1 uc2 uc3
Identifiers
Hardware Interface
1 Architecture X X X
2 e[ QB o] & X
3 0S856522} INIC 7+ QIE{ 0| A X X X
4 S5PV210T CPUL} OS85652 QIE{m|O| A X
5 0S85652 Context X X X

C&D Platform Context Diagram (from MOST Low Level Driver Traceability Matrix)



MOST Media Player Architecture

Player Module

Trick mode Control

. )

| Module | Sub Module

UlEvent otH Fet 5 UL 20| A 2dSt= EventOf Cict M2|E 5= Z=0|CH
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Media Player Traceability Matrix
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MOST Media Server Traceability Matrix
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e Environment

— Windows XP Ubuntu Linux, MacOS
— Java Virtual Machine
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* Development Language
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Adding Safety Requirements



Safety Goal

Definition of hazard event is

important

Safety Goal is derived from

hazardous event

Using Safety Goal the ASIL level can
be assigned. (That way Hazardous
event can get assigned ASIL level)

FSRs are derived from Safety Goals

FSRs are implemented by TSRs
(Technical Safety Requirement)

Each TSR can then be implemented
by a Software or Hardware
requirement (it is quite low level) Hardware

Software
req req




Safety Requirements

6.4.1.1 To achieve the characteristics of safety requirements listed in 6.4.2.4, safety require-
ments shall be specified by an appropriate combination of:

a) natural language, and

b) methods listed in Table 1.

NOTE  For higher level safety requirements (e.g. functional and technical safety require-
ments) natural language is more appropriate while for lower level safety requirements (e.g.
software and hardware safety requirements) notations listed in Table 1 are more appropriate.

Table 1 — Specifying safety requirements

ASIL
Methods
A E C D
1a Informal notations for requirements specification +4+ ++ + +
1b Semi-formal notations for requirements specification + + ++ ++
1¢ Formal notations for requirements specification + + + +

++ indicates that the method is highly recommended for the identified ASIL;

+ indicates that the method is recommended for the identified ASIL;
o indicates that the method has no recommendation for or against its usage for the identified

ASIL.




afetv Related

QA C
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« Requirements represented in Natural Language should
be translated into Formal or Semi-formal methods

« A major part of the complexity is that the FSC
(Functional Safety Concept) “should” be represented as
a tree or graph that maps safety goals to functional
safety requirements in a process of hierarchical decom
position Ref



Example: Natural language Requirements

While <the vehicle fuel level> is less than the <low fuel level threshold> the <fuel level display
system> shall <present> <the low fuel level warning> to <the driver>

* Requirements can be specified in constrained natural language CNL
» Metrics by Kaiya and Saeki

— Correctness

— Completeness

— Consistency

— Unambiguity
« Requirement metrics in DODT

— Completeness

— Inconsistency

— Ambiguity

— Noise

— Opacity

— Redundancy



[tem Definition: Safety Related

Safety Related Requirements in natural language

_ Requirement Text

REQO Danger or Alarm Messages on the Road have a highest priority. They
should be louder than any other sounds

REQ1L Incoming phone call, is second priority, since the call might represent
important messages to the user

REQZ Navigation System is the third priority, since it navigates to the goal



Some of the Possible Danger
Alarms related inside the car

Description

Seat Belt Seat belt is not fixed

Child Car Seat Alarm Alarms related to Childs seat
Doors are not closed

Driver Felling a Sleep

Avoid eye from the Road May be for phone call or look
somewhere else



Assign ASIL Level

* Follow to the ISO-26262:3. Hazard
analysis and risk assessment. Annex B
e Define
— Severity
— Probability of Exposure
— Controllability



Assign ASIL Level (Severity)

A / A

To Define severity it is better to follow AIS (AIS-represents a
categorization of injury classes)

AIS 0: no injuries;
AIS 1: light injuries such as skin-deep wounds, muscle pains, whiplash, etc,;

AIS 2: moderate injuries such as deeF flesh wounds, concussion with up to 15
minutes of unconsciousness, uncomplicated long bone fractures, uncomplicated
rib fractures, etc,

AIS 3: severe but not life-threatening injuries such as skull fractures without brain
injury, spinal dislocations below the fourth cervical vertebra without damage to
the spinal cord, more than one fractured rib without paradoxical breathing, etc;

AIS 4: severe in{uries (life-threatening, survival probable) such as concussion with
or without skull fractures with up to 12 hours of unconsciousness, paradoxical
breathing

AIS 5: critical injuries (life-threatening, survival uncertain) such as spinal fractures
below the fourth cervical vertebra with damage to the spinal cord, intestinal tears,
cardiac tears, more than 12 hours of unconsciousness including intracranial
bleeding;

AIS 6: extremely critical or fatal injuries such as fractures of the cervical vertebrae
above the third cervical vertebra with damage to the spinal cord, extremely critical
open wounds of body cavities (thoracic and abdominal cavities), etc.

| Alarms | Description
Seat Belt Seat belt is not fixed
Child Car Seat Alarm Alarms related to Childs seat

Doors are not closed
Driver Felling a sleep

Avoid eye from the Road May be for phone call or look somewhere else



Assign ASIL Level (Severity)

S0

Class of severity (see Table 1)

S1

S2

S3

Reference
for single
injuries
(from AIS
scale)

— AIS 0 and less than
10 % probability of
AlS 1-6

— Damage that cannot be

classified safety-
related

More than 10 %
probability of AIS 1-6
(and not S2 or S3)

More than 10 %
probability of AlS 3-6
(and not S3)

More than 10 %
probability of AlS 5-6

e S2 can be assigned for Severity




Assign ASIL Level

(Probability of Exposure)

An estimation of the probability of exposure requires the evaluation of
the scenarios

« EO is assigned to situations which are considered to be unusual or
incredible. Example (From ISO-26262:3 AnnexB):

— a very unusual, or infeasible, co-occurrence of circumstances

a vehicle involved in an accident with another vehicle that is carrying a hazardous material (note this does
not apply to a vehicle which is designed to carry that material);

a vehicle involved in an incident which includes an airplane landing on a highway
— natural disasters, e.g. earthquake, hurricane, forest fire

e Real World Examples for EO

— (Russia) http://www.youtube.com/watch?feature=endscreen&v=P0GQfwynpyE&NR=1
— (South Korea) http://www.youtube.com/watch?v=nzCeyTdO zY

Class of probability of exposure in operational situations (see Table 2)
E1 E2 E3 | E4
Duration <1 % of average operating | 1 % to 10 % of average =10 % of average
. o ] o
(% of average Not specified time operating time operating time
operating time)

m Description
Seat Belt Seat belt is not fixed
Alarms related to Childs seat

* E4 can be assigned for Exposure level



Assign ASIL Level (Controllability)

Chances to avoid harm

The determination of the controllability class, for a given hazard, requires an
estimation of the probability that the representative driver will be able to
retain or regain control of a vehicle if a given hazard were to occur

Class of controllability (see Table 3)
co c1 c2 C3
Less than 90 % of all
drivers or other traffic
participants are usually

able, or barely able, to
avoid harm

Driving factors and scenarios 99 % or more of all 90 % or more of all
drivers or other traffic drivers or other traffic
participants are usually | participants are usually
able to avoid harm able to avoid harm

Controllable in general

NOTE 1 For C2, a feasible test scenario in accordance with RESPONSE 3 (see Reference [3]) is accepted as adequate: “Practical testing experience
revealed that a number of 20 valid data sets per scenario can supply a basic indication of validity™. If each of the 20 data sets complies with the pass-criteria
for the test, a level of controllability of 85 % (with a level of confidence of 95 % which is generally accepted for human factors tests) can be proven. This is
appropriate evidence of the rationale for a C2-estimate.

Seat Belt 90%
Child Car Seat Alarm 60% _ ea%
Doors are not closed 85%
Felling a sleep 90%
Avoid eye from the Road 95%

e (2 can be assigned for Controllability



Assign ASIL Level

Table 4 — ASIL determination

Severity class

Probability class

Controllability class

C1 c2 Cc3
E1 am am am
E2 am am am
S1
E3 am am A
E4 am A B
E1 am am am
E2 am A
A B
S —
B ) C
E1 am am A
E2 am A B
S3
E3 Cc
E4 B D

o ASIL Level B is assigned




FTA Analysis

Deduce Backwards

Backward Looking Logic Causes

« Fault tree analysis (FTA) is a top down, Deductive reasoning failure
analysis in which an undesired state of a system is analyzed using Boolean
logic to combine a series of lower-level events.



FTA (Fault Tree Analysis)

Lower Priority Stream Played
Before the Higher Priority Stream

Streaming client
doesn’t have Priority
Regulator

Priority is Priority was
Processed Wrong Assigned Wrong

Non-Standardized
Priority List

Initial
Configuration
was Wrong

Configuration

Configuration

reset was not Tested

Easy to Reset
Configuration
Settings

Wrong Fabricated
(Producer’s fault)

« Fault Tree Analysis



There can be Two Solutions

Hardware Module that controls Priority of the Streams. To do that
Timing Master and Connection Master should be studied. It
could give a result. Originally Timing Master can control priority
of the streams, but it is little complicated.

Software solution could be easily designed and implemented. It
means the implementation will held on higher level. To do that
new Priority Controller [or Priority Regulator] component should
be added.

— It checks pllunuzed Cha g
aming received from hi gh p rioritized ¢

C&D Platform
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CMMI Terminology & Structure

Maturity Levels (1- 5)

Process Area 1 Process Area 2 Process Area

Required. Common
across all process areas.

Required. Specific for Specific
each process area. Goals 03

Common ¢ Features

I I ! |
Commitmen}[ Ability ][ Directing ][ Verifying }

to Perform to Perform Implementation Implementation

Specific . ; N Generic \Q
Practices Req uired Req uired Practices (((\fo\'
@)
N

T

Sub practices typical work products,
discipline amplifications, generic
practice elaborations, goal and
practice titles, goal and practice notes,
and references

Sub practices typical work products,
discipline amplifications, generic
practice elaborations, goal and
practice titles, goal and practice notes,
and references




CMMI (Capability Levels)

» Capability Level 1: The organization achieves the specific goals of
the respective process area(s)

« Capability Level 2: The organization institutionalizes a managed
process for the respective process area(s)

» Capability Level 3: The organization institutionalizes a defined
process for the respective process area(s)

Institutionalize - To make part of a structured and usually well-established system



Generic Goals & Practices

Each process area is defined by a set of goals and practices
Generic goals and practices: They are part of every process area

Generic Practices by Goal
GG 1 Achieve Specific Goals

v' GP 1.1 Perform Specific Practices



Generic Goals & Practices

e GG 2 Institutionalize a Managed Process
v' GP 2.1 Establish an Organizational Policy

GP 2.2 Plan the Process

GP 2.3 Provide Resources

GP 2.4 Assign Responsibility

GP 2.5 Train People

GP 2.6 Manage Configurations (Place selected work products of the
process under appropriate levels of control)

GP 2.7 Identify and Involve Relevant Stakeholders 777
GP 2.8 Monitor and Control the Process

GP 2.9 Objectively Evaluate Adherence

GP 2.10 Review Status with Higher Level Management

N NE NI NI

ARNIENIEN



Generic Goals & Practices

« GG 3 Institutionalize a Defined Process
v' GP 3.1 Establish and maintain the description of a defined process
v' GP 3.2 Collect Improvement Information

e GG 4 Institutionalize a Quantitatively Managed Process
v' GP 4.1 Establish Quantitative Objectives for the Process
v' GP 4.2 Stabilize subprocess Performance

e GG 5 Institutionalize an Optimizing Process
v' GP 5.1 Ensure Continuous Process Improvement
v' GP 5.2 Correct Root Causes of Problems

—_

~  Missing !

Institutionalization is really about how the processes are performed, how
they’re managed, how they're defined, what to measure and control the
processes, and how they’re continuously improving



Some Facts about CMMI

CMMI Maturity Level 2 process areas are more broadly applicable
to the immediate needs of project rather than Maturity level 3

As higher maturity level you climb, the process areas become less
and less applicable



CMMI Process Areas

Maturity Level

Project Management

Engineering

Process Management

Support

5 i S
(Optimizing) In ion & ent Am
4 o L
e e :ﬁgql
(Quantitatively M
Managed) ect Manage S Perfor
Requirements Organizational is
InMgt Development Process Focus Am
Risk ent Technical Solution Organlzatl.or)gl
Process Definition
3 : L -
(Defined) Product Integration | Organizational Training

1

(Initial)

Verification

Validation




V&V

ATMEL and all Related development tools are used

Why ATMEL is ok for 26262: http://www.atmel.com/Images/Atmel-
4073-AVR-Microcontrollers-for-Automotive Brochure.pdf

One Remark:

— Third Party jtag from seniorcom, not checked for ISO 26262. http://www.senior
com.co.kr/




Thank You



FSC

ISO 26262: EXPERIENCE APPLYING PART 3 TO AN IN-
WHEEL ELECTRIC MOTOR

M. Ellims, H. Monkhouse, A. Lyon

Protean Electric Ltd, UK, Mike.Ellims/Helen. Monkhouse(@proteanelectric.com

/@

/’ﬁ@

SGOoT7

Disabling of motors and removal of traction power
in violent collisions

e

SG08

TN

5G12

SGO71

OEM documentation shall state that the functional
safety concept for The Motor assumes
the presence of on-board crash detection devices
as per FMVSS 305 and SAE 2344,

-

SGO07.2

OEM documentation shall siate that The Motor
makes no use of any signal from any crash
sensor and all such signals shall be dealt
with by the System ECU.

SGO7.3

OEM documentation shall state that the functional
safety concept for The Motor assumes
that if crash detection devices detect that
a collision has occurred then power shall
be removed atth._.

SGO7 4

OEM documentation shall state that the functional
safety concept for The Molor assumes
that if crash detection devices detect that
a collision has occurred then that information
shall be co...

4.7 Functional safety concept

Development of the FSC from the safety goals formulated
during the Scenario Identification and Hazard Classification
process is not particularly straight forward. A major part of
the complexity (possibly self inflicted) is that the FSC
“should” be represented as a tree or graph that maps safety
goals to functional safety requirements in a process of
hierarchical decomposition as shown in Figure 2 of clause 8

[3].

For the wheel motor this logical structure was represented as
a tree within a spreadsheet, where high level goals were
decomposed into sub-goals and then into functional safety
requirements. The hierarchy of this structure was created
following the derivation of the safety requirements. This
process is quite straight forward if only the top level safety
goals and requirements directly derived from those goals are
considered.

e Back



Good Resources and related works

According to the UPPSALA Universitet “"Unambiguous requirements in Functional
safety and ISO 26262: dream or reality?” Patrik Sternudd
The most relevant source regarding requirements in ISO 26262 is Part8 Clause 6

http://mykisscountry937.com/child-car-seat-alarm-systems-alert-you-when-child-
is-left-in-hot-car/ (referred while making requirements)

http://www.parents.com/baby/safety/car/danger-in-the-car/ (referred while
making requirements)
Why ATMEL is ok for 26262: http://www.atmel.com/Ima

ocontrollers-for-Automotive Brochure.pdf

1-4073-AVR-Micr
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