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ISO 26262 and Automotive SPICE

e ISO 26262

— Focused on all aspects of functional safety including
hardware and software.

— Based on broader standard of IEC 61508, a general
standard on electronic and programable devices for
functional safety.

— Certification on process, product and tools

e Automotive SPICE

— Main focus is software.

— It has two dimensions of process model and
capability level.

e Level 0-5



ISO 26262

e Functional Safety for automotive industry.

« It became an official ISO standard.

— It is automotive application of IEC 61508, a more
general standard on electronic and programable
devices for functional safety.

« Key concepts
— ASIL (Automotive Safety Integrity Level)
— Safety lifecycle management



ASIL Determination and Lifecycle Concepts
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Safety Lifecycle

Safety Goal

Safety requirements

Functional safety requirements
Technical functional safety requirements

Hardware and software design and
Implementation

Testing

All these need to be managed with the
traceability among these.
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Key Concepts for Compliance
with the Standards

« Traceability
 Process
« Accountabllity



Typical Situation
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JTEKT

Founding: January 2006
955,400 M yen
Number of employees: 36,572

Sales :

Number of domestic plants: 12
Number of overseas companies: 74
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Consolidated Sales by
product (FY 2010)
Steering Systems 3,875

Bearings 3,168
Driveline 1,246
Machine Tools &
Others 1,265
Total 9,554

(100 M yen)




JTEKT
A Case Study by JTEKT

This case examines requirement management on EPS
(Electric Power Steering).

It followed steps and created artifacts as defined by the
ISO 26262 standard.

— Preliminary Hazard Analysis (PHA)

— Safety Goal Definition

- Hazard And Risk Analysis (H&R)

— Functional Safety Requirement (FSR)
— Functional Safety Concept (FSC)



: JTEKT
Assist Control for EPS
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Preliminary Hazard Analysis

Specify potential hazards in EPS systems

JTEKT

1D Item Function 01 patential failure mode | Failure mode Direct effect Causes Failure mode distribution | System hazards
PHA_1 FOD1 Torgue Mo i torque value = MNo Run time Fixed to 0 Under assistance
sensor init value
{(TSM, TSS)
PHA_2 FOD1  Torgue Mo Mot delivery the torque value = Mo Run time Fixed to High,Low Self steer
sensor torque value init value
(TSM, TSS)
PHA_3 FOD1 Torgue Mo Mot delivery the torque value = No Run time Fixed to small value Asymmetrical assistance
sensor torque value init value
(TSM,TSS)
PHA_4 FOD1 Torgue Mo mot de \ torque value = No Run time Fixed to small value Under assistance
sensor torgue value init value
(TSM,TSS)
PHA_S FOD1 Torgue Loss torque value Run time Fixed to O Under assistance
sensor fixed error / Task
{(TSM, TSS) over run
PHA_6 FOD1  Torque Loss Stop delivery the torque value Run time Fixed to High,Low Self steer
sensor torgque value fixed error / Task
(TSM,TS5) over run
PHA_7 FOD1  Torgue Loss Stop delivery the torque value Run time Fixed to small value Asymmetrical assistance
Sl I5Ul wingue vaiue JLEA=1]) ErTur 7 1 Jsk
TSHETSS) « - 9 over run
prals  Foo1 ex.-“Self steering caused by “torque sensor failure” .o oo
(o] (e 2ol
(causi ng a “fixed signal to be output”)
PHA, FOD1 Torgue Delayed Delivery the torgque value Task over Delayed Small valiation of
(TSM, TSS) delayed Bad design
PH&_10 FOO1 Torgue Increased torque value torque gain Data Increased Over assistance
sensor increased increased corrupted
(TSM,TSS) T/S
malfunction
Bad design
PH&_11 FOD1 Torgue Decreased torque gain Data Decreased Under assistance
sensor decreased corrupted
(TSM,TSS) T/S

malfunction
Bad design




Hazard and Risk Analysis

JTEKT
Specify the risks regarding each hazard and assign ASILs

ID | Condition1 | Gondition2 | Condition3 | Gonditiond |E B Cse|stse| AsiLself steen | GiMatd Sthotor] ASILMMotor lockine) | GiMotd Mot ASILMotor breakine) | Gisu
R&_1 City driving free driving Straight line Dry(~30Km/h) E4 C3 S2 C Cl S0 QM Cl S0 QM C1
RA_2  City driving free driving Straight line Dry(~70Km/h) E4 C3 S3 D C1 S0 QM c1 S0 QM C1l
R&_3 City driving free driving Straight line VWet roads{~30Km/)  E3 C3 S2 B Cl1 SO QM Cl S0 QM C1
R&_4  City driving free driving Straight line Wet roads{~70Km/) E3 €3 | 53 't ¢l |80 QM Cl S0 QM C1
R&_S  City driving free driving Gentler curve Dry{~30Km/h) E4 €3 | 52 FE C3 S2 C C3 S22z 26 c2
RA_6 Wing f Gentler curve Dry{~70Km/h) E4 C3 | S3 ‘D 3 |'S D G35 [S3EIL \ ¢
R&_7 j free dr Gentlergurve Wet ros \t cz2
K | udge th “impact” of self steerlng in. dnvmg scenarios where it mlgh c2
R&_Q y drit R s E e 2 & Cc3

N ¢oncélv&bly occur* (éx. When “self steering” occurs while the driveris, -
RA_11.| me maneu erablllty and stability are lost and a serious G
RA_12 ity driviry free B y ds(~70Km;] c3
RA_13  Cfty b \aCCIGQ nrt1 C&nuOCGILH'; E4 =207 c1 is QM C1 S0 QM c1
hich there are
RA_14 i e [ OKm/h E4 53 [ 1 1 S c1
R&_15 ing ne  Wetroad ads{~30Km/M) E3 23 | S2 B G SO QM S0 I C1l
=> ASI L D
RA_16 IVING ne et roads{~70Kr e ES C3 23 G Gl = 1 =1l C1
R&_17  City o - [ fal 3 = = - = I co
whlch there are 2 ar
moare lanes
R&_18 City driving free driving on the road Gentler curve Dry(~70Km/h) E4 C3 53 D €3: |83 D 63% [:S3% D c2
which there are 2 or
more lanes
R&_19  City driving free driving on the road  Gentler curve Wet roads{~30Km/)  E3 C3 S2 B c3 sz B €3 |82 B c2
which there are 2 or
mare lanes
R&_20 City driving free drivingon theroad  Gentler curve Wet roads(~70Km/) E3 €3 | 83 "t €3 |83 C 63% |:S3% |"E c2
which there are 2 or
moare lanes
R&_21 City driving free drivingon the road  Sharp curve Dry(~30Km/h) E4 C3 s2 C €3 |82 c €3: |82 |6 C3

which there are 2 or

roore lanes




JTEKT

Safety Goal Definition

Specify safety goals regarding each hazard

IE- Required ASIL

l SSG_2  Steering system shall avoid the selfsteer EPS shut down with failure
warming
SSG_3  Steering system shall avoid the large variation of A D EPS shut down with failure
assistance warmi
void the st PS shut down with faNgre
ex Set safety goals to preventlng self steering”.
~~Assign ASIL: D Site hut down with faillre
Safe State Turn on a warnlng lamp & Shutdown the EPS warmng
all & t hut down with fafre




EPS function JYERT

Preliminary architectural assumption
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Functional Safety Requiremen

Specify safety goals regarding each hazard

¢ JTEKT

1D Function and Failure mode g | Hazard ASIL level Safe state Operating modes Fault tolerance time interval
FR_1 1 Torque sensor
(TSM)
FSR_2  Fixed to High ¥ Self steer D (TBD) EPS Shutdown All 20{TED)
’ with Failure
. warning
FSR_3  Fixed to Low ¥ Self steer D (TED) EPS Shutdown Al 20{TED)
with Failure
Warning
FSR_4  Fixed to small Asymmetrical Availability = Al =
assistance target
FSR_S  Fixeglto small Under assistence avallability = All = \
Define FSR for Every Failure mode' ™~
FSR_6 |dFijed tp O sighence |\1tlf* o All -
ex. Set safety goals to preventlng se steering”)
FSR_7 | Infesser Assign ASIL: D C (TBD) EPS Shutdown 4l 200(TED)
Safe State : Turn on a warning lamp & Shut down the EPS
_ warning
FSR_8 Decriaasd ailability Al . r
target
FSR_9  Offset (High) ¥ Self steer D {TBD) EPS Shutdown All 20(TBD)
with Failure
warning
FSR_10 = Offset (Low) ¥ Self steer D (TBD) EPS Shutdown All 20(TBD)
with Failure
warning
FSR_11 = Offset (Small) Asymmetrical Availability = all =
assistance target




Functional Safety Concept

Review the safety mechanism

QM (D) am(p) f _aQm(D)
[TSM] [IF-Tsm]| | | [AD-TSM]
I Perform A/D
Detect Input conversion
torque proces -P of the
(TSM) sing | | SR
sensor
I main signal
Main function |
|
|
QM (D) QM(D) | am(D)
[TSS] IF-Tss)f | | [ARdsim
T conr
Detect Input conversion
torque proces | of the
(TSS) sing torque
I sensor sub-
\l—=signal__,

(A/D converter)

___I________.“_.»

JTEKT

Actuator
(motor)

ASILD
SS-IN Calculate
torque for TS-OUT| calculate Output
control p—)-| the assist =P process- |=
TSM-IN level ing
[CAL-TRQ]
Safety mechanism
, — —_— _— — L | — L | _— —_— _— — _— — _— -v —
ASIL D(D
! = AsiL D| [SO-2]
I [FD'_2] Assist
S Failure shut off
detection with
l method alarm

(SM-2)

\
|
|
|
|

.___E__________;_/



Functional Safety Concept

Create safety requirement specifications for the
allocation of safety requirements to the system.

JTEKT

1D Hazard and Function g Allocated functional =| Allocated functional | Another functional] Allocated Fu| Operating modi Fault toleral Safe state (in casi| Emergency | Function red Action neec
FSC_TS_1 1 Self steer
FSC_TS_2 1.1 Torgue sensor (TSM)
FSC_TS.3 1.1.1 [TSM] % [TSM] QM(D) Running; 20(TBD) EPS Shutdown TED No No
Detect the TSM Initialize/ with Failure
value Tuning warning
FSC_TS_4 [FD-1] - [FD-1] DDy Running/ 20(TBD) EPS Shutdown TBD No No
{Detect the TSM Initialize/ with Failure
[TSM] failure) Tuning warning
FSC_TS_5 [50-1] - [S0-1] D Running/ 20(TBD) EPS Shutdown TBD No No
Shut off the Initialize/ with Failure
actuator Tuning warning
FSC_TS_6 - -
/ \ 7
ASILD
Specify the safety mechamsmwﬁm 2] B e e [
= e e
Fsc_1s7 142 [IF-conce pt — No
for each safety goal for each
- Y
FSC_TS_8 FD-1] f I d EB=1] mechanism Mo
aliure moade. w:[‘e he TSME e e el | | | - - - —=———=—=———="— - =
F-TSM] failure) — [::_'2] o =
FecTss || o Conflguratlon s BED
Shut off t
1
Function of each element -
FSC_TS_10 -
ASIL assignment
FSC_TS_11 1.1.3 [AD-TSMJ “ [AD-TSM] QM{D) Running/ BD) EPS Shutdown TBD No No
Convert TSM Initializ with Failure
value from warning

Analog to degital
(TSM-IN)




Results
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— Creating safety -
- requirement
== specification

q Defining FSR to — =

achieve safety

goal

ddd

sssssss

sssssss

safety goal for each

hazard

Plelelellelz |zl 2 (elele (212 (elele (22 e fele Ve | 2 (el e (2 e Vel e (2 e (2 (el (e Ll e L Ml L e L e (e L L e (| o

L 5

Maintaining traceability is impossible.



Rational DOORS

« Used by major
automotive
OEM’s,
especially in
Europe.

« Supports
Traceability in
requirements

XMI

Ccsv IDL

Excel

DDL Visio

XML

l AN
Busines uirement%

Tech Requirements

O

Design, and Tests

1

9 —_—

\—
\ \

— —

\

ﬁ ‘User Requirements' current 1.0 (Issue 1) in /Sub-compact (Formal module) - DOORS
File Edit View Insert Link Analysis Table Tools User Help

f=lEE==s

= & [F = = S g° @ @ gX org &y e X ef = g
View [ Full Trace View ~ || [Alevels  ~] W&+ 2 & fl=E T F 2l
1D | User Requirements E | Functional Requirements | Design Test Plan o
TRN- 3.1.2.3 Stopping
CSR-35
TRM- Users shall be able to stop ¥ FR-23 TRMN-AD-48 TRM-TP-34

CSR-36 safely. Disc brakes
The car shall be able to stop from 10

kilometers per hour to 0 kph in 2 seconds.

TRN-AD-48
FR-24 Disc brakes
The car shall be able to stop from 30
kilometers per hour to 0 kph in 6 seconds.

TRMN-AD-48

Disc brakes

Usemame: Dave Mason Exclusive edit mode

High Speed Braking Test
TRMN-TP-33
Lows Speed Braking Test
TRN-TP-34
High Speed Braking Test
TRN-TP-35
Low Speed Braking Test

TRN-TP-34
High Speed Braking Test




Linking & Traceability

| Formal module */Passenger Car Development/Requirements/User Requirements’ current 2.1 (1998] - . [Hi=] E3
File Edit “iew Inzert Link Analysiz Table Toaol: User Help

S| & BB | X v | ='=B £ U |8 FE|MA 7 3= F |

||Standard wigw =] ||.-'1'-.II levels: = || Jac £F o | = Tz BT 8l | =

Uszer requirements for pazsenger car H I ;I
3.1.3.1 Speed & Acceleration

3.1.3.1.1 Backwards

The §ar shall be able to move paclkwards to a maximum speed of 20 Eilometers per hour.

.1.2 Forwards

> _

all be able to accelerale frorm Fle Edit Wiew Inset Link Analysic Table Tools User Help

PN R R | PR | Formal module '/Passenger Car Development/Requirements/System Requirements’ current 0.0 .. [I[=] E3

1 be able to trawel a: Dmat|ﬂ§|é%ﬁ|'lf?|?<v/ =

ance

o BE 2D s w B R (B o

Users shall be 3e to travel 2000kilc ||Standard view R T

=T EEH YA B

Users shall be able to trasel 2000

I

Swstem requirements for passenger car E |

=

2.1 Power car
1.1 Move car

Dl'ag-and-drop to 2.1 Move forwards

The car 5 be able to mowe forwards at all speeds from O to 900 kilometers per hour on

l'l n k Wlth Ina standard flat with winds of 0 kilometers per hour, with 130 BHF.
document... 2.1.1.2 Move bag

The car shall be able to mowe bac

|Username: Jirn W agner Encluzive

ds to & maximum speed of | take Link From Start

_..or from standard flat roads with winds of O kilomneters per hour, with 130 ; B
2.1.2 Accelerate car il il sl
dOCU me nt to The car shall be able to accelerate from 0 ta 100 Eilometers per hu B e
d ocume nt' standard flat roads with winds of 0 kilometers per h?ur. Copy and I?nk obiect after
The car zhall be able to accelerate from 100 ta 150 kilometers per Copy and link object belav
. Cancel

...0Ir across |Link from ariginal object to curent object

_

JLP_

projects.




Use traceability to perform analysis

« Coverage analysis
« Impact analysis
« Derivation analysis



Tracking changes

| Formal module */Sports utility vehicle 4x2/Requirements/User Requirements’ baseline 2.0 - DOORS [Hi[=] E3
File Edit View Insert Link Analysis Table Tools User DOORSrequirelT Help

H&w | & Bl |V % v|Et= 8 £ b s =l w |5 3 5=
]|A-Basicview jHAIlIevels j' o R ‘ = ‘E: EET4 %l ‘ ﬁ W]

User requirements for passenger car a I ;I
1 Introduction | Formal module */Sports utility vehicle 4x2/Requirements/User Requirements' current 2.1 (1998) - ... [H[=] E3

| These are the initial user requirements for tl

| Follows this Internet link to view the market ‘ HS ‘ & 2 [ v ‘ XV
| 1.1 Schedule | [ Basic view 2 | T e

This module contains the user requirement
September 2001,

| 2 User types 1 Introduction Histo ry

e e e e These are the initial user requirements for Fhe developmgnt of a n‘ew sports. utility vehicle.
21N Nati liti All requirements @2000 @S5, Inc. For details on QS8 visit: http: /v gssinc.com
& ew Nationalities

File Edit View Inset Link Analysis Table Tools User DOORSrequirelT Help

g EEE (B SeE|

BV B Change

User requirements for SUV 4x2 g I -

_<|B F U #ze

i i i | 1.1 Schedule
The car will be used n thecountries, UK, U . .
. = This module contains the user requirements for a new car to be co .
2.2 User sizes Septernber 2002. EeneraII Access  History lAlt(ibutesl Links I
T}xe car shall be §uitable for people mini 2 User types s (ISesson]IDaE [ Modfication T |
lalermatodoltloerans; | PaulRaymond 452 07/02/01 08:40:25  Modiy Object Attibute: Long i
| 3 Requirements This section describes the nature of the users of the proposed wehicle. F'aul Haymond pors s 08.40.52 Modlf}l Dbleﬂ Atmbme. D°b“9 '3;
3 H v 'aul Raymon :40: odify Object Attribute: Object Text
. | 2.1 Nationalities 41 ifo Obi bute: :
| This section contains the user requirements. ¢ ! . . Paul Raymond 452 07/02/01 08:41:11 Mod!fy Db!ect Ath!bute. Long I!st
" = : The car will be used in the countries, UK, North America, Norther Paul Raymond 452 07/02/01 03:41:11  Modify Object Attribute: Long list
| 3.1 Capability Requirements Zealand. Paul Raymond 452 07/02/01 08:41:13  Modify Object Attribute: Risk
311 Carrying Capacity 2.2 User sizes Paul Raymond 452 07/02/01 08:41:50  Modify Object Attibute: Verification M...
" Paul Raymond 452 07/02/01 08:42:04  Modify Object Attribute: Object Text
| 3.1.1.1 Number of People The car shall be suitable for people minimum and maximum sizes Paul Ravmond 4 0 ttibute: Objec —
Four average size adults shall be able to tr [kilograms to 175 Kilograms. =
comfort is defined as being equivalent to the | 3 Requirements - Details of selected history record
| produced in 1996, i ; ) o - From: To:
| The top level of cars are those in the price ra  Thisisebbion c.o?tams £ _user requireIents, Four average size adults shall be able to 2{Four average size adults shall be able tti.l
i | 3.1 Capability Requirements travel in comfort for a period of 3 hours. ravel in comfort for a period of 3 hours.
|Usemame: Paul Raymand |Read-onlymode - b | 3.1.1 Carrying Capacity This level of comfort is defined as being LIThiS level of comfort is defined as being =l
. 3.1.1.1 Number of People m’
P reVI O u S Four average size adults shall be able to trawel in comfort for a per i o
cornfort is defined as being equivalent to the standard of comfort pro [P Details...
: ; [~ Dates:  fiom | to: |
produced in 1999, 2 Lt 9
asetine T
Al [~ User: I
|Usemame: Paul Raymand |Exclusive edit mode Export... |
C u r re n t Ve rs i O n Previous Next | oK I Cancel Apply | Help I




Verification

JTEKT

PHA H&R Safety Goal FSC FSR

Out Link (Depth 2)| Out Link (Depth 1) | Object Ientifier | Safety eoals

In Link (Depth 1) |In Link (Depth 2 |In Link (Depth 3

Self steer D S5G_2 Steering system shall avoid the % [PI-CTRL] [PI-CTRL] Opposite value
Self steer selfsteer [FD-3] __ [FD-3] ixed to O
Self steer [S0-3] [S50-3] Oscillation{Low freq)
Self steer [v¥MOD-3] [VMOD-3] Oscillation{Low freq)
Self steer [FD-3] [FD-3] Fixed to High
Self steer [sO-3] [50-3] Fixed to Low
Self steer YMOD-2] —  [VMOD-2] Offset (High)
Self steer [FO-3+— [FD-3] Offset (Low)
Self steer [SO-3]—[S0-3] Opposite value
Self steer [TSM] —FFsh] scillation{Low freq)
Self steer [FB-1}— [FD-1] ffset (Low)
Self steer [SO-1] ————[S0-1] ffset (High)
= — == ixed to Low
IF-TSM] [IF-TSM] Fixed to High
[FD-11 [FD-1] Detect Microprocessor (Main-CPU)malfunction.
Detect Microprocessor (Main-CPU)malfunction.

[SO-1] [SO-1]

F-TSS] IF-TSS]

[FD-3] [FD-3]
[S0-3] [S0-3]
[BD-TSS] — [AD-TSS]
[FO-31— [FD-2]
[SO-3] [S0-3]
CAL-TRQ] —[Cal-TRQ]
[FO-4]______ [FD-4]
[SO-4] [SO-4]

Detect Microprocessor (Main-CPU)malfunction.
Detect Microprocessor (Main-CPU)ymalfunction.
Detect Microprocessor (Main-CPU)Ymalfunction.
Opposite value
Fixed to O
Oscillation{Low freq)
Oscillation(Low freq)
Fixed to High
ixed to Low
i\|' Offset (High)
\\\Offset (Low)
W\ Opposite value
W\ Oscillation(Low freq)
|| Offset (Low)
|| Offset (High)

Fixed to Low

Fixed to High
Detect Microprocessor (Main-CPU)ymalfunction.
Detect Microprocessor (Main-CPU)Ymalfunction.
Detect Microprocessor (Main-CPU)Ymalfunction.
Detect Microprocessor (Main-CPU)malfunction.

Detect Microprocessor (Main-CPU)malfunction.

" Opposite value
Fixed to O
Oscillation{Low freq)
* Oscillation{Low freq)
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Process Requirements

« Governance with enforcement for
accountability
— Publishing process definition will help for
transparency.

» Linking between process and work products is
needed for ISO 26262 and A-SPICE.

— Measurement will be needed for process
iImprovement for higher level capability of A-SPICE.



Rational Team Concert - Components

Build
= Defects, Enhancements SRS Work Item and Change Set
= Streams Traceablllty

» Task tracking, planning

Supports Ant, Maven and

= Components Command line Tools

= Queries

- Approvals » Parallel development Personal Builds

=GDD

= Iteration plannin ) Integration with
\—/

» Project, Teams, Users

» Process enactment, customization, permissions
= In-context Collaboration, Events, Presence

= Reporting, Dashboards (project, team, personal)

Jazz Team Server

Rational Team Concert



Task Work Item: Workflow

Start ackion: =

+ Transitions

Fram

To

Resolve action: = _ Reopen ackion: C) _

" Closed =0 In Progress

v Closed

<Mone Mone

E0 In Progress

<Mone =

= Mew

:

) Reopened

: =:| Skart '-.-'-.-'u::rkjng

= Resolved

Nu:une Nu:une

= Triaged

<Mone =

: =:| Skart '-.-'-.-'u::rkjng =§> Llntrlage

ﬁ’: Yerified

Mone <Mone

+ Actions
w States
Mame Targek State
v Close v Closed Marne Graup Shiow resalution
= Initialize = Mew ¥ Closad closed ¥l
) Reopen ) Reopened 0 In Progress inprogress O
= Resolve = Resolved = New opEn |
= Sek Resolved = Resolved ) Reopened opEn |
B Start Warking &0 InProgress = Resolved closed ]
= Stop Working = MNew = Triaged apen 0
= Triage = Triaged & Verified closed =
=¥ Untriage = Mew
S verify 5 Verified




Automate traceability
centered around work items

= |In Team Concert EVERY artifact has a URI link

= Automated traceability is achieved as work is performed

Wind River or HW
Artifacts related to
software tasks or

change requests

F Y

Work ltem

=rosmommies = Quick Information

ST [y subscribers (3% AW, EG, KH
- A% Change Sets (2)
. - e e Included in Builds (14)

E; PMC RC4 Approval; Approved (3 of 3)
E; RC4 Approval: Approved (1 of 1)

*5? R4 _Review: Approved (2 of 2)

[ 0.6rc4_Verification: Approved (1 of 1)




Plans are composed of work items created by project
managers and team members to manage work

5 Unit Plan [4.4 m2] 53 =0
E% JUnit Plan ~ B# 6 medee-|¢EE
Team Area: JUnik Team | Ikeration: 4.4 m2 (8/22/08 - 9/21/08) | 10 Closed | 13 Open Progress: 15[ 186 | -S1h | |4 Estimated: 69%

o . 5 1 &

. E Bilcassavelli I _ " & croup by
Closed items: 3 | Open items: 2 Progress:9 /11| +8 h Estirmated: 1009 I J
Cner -
| Runner throws confusing exception "no runnable methods™, . 0 1 hour ™ High 52
¥ [E] Improve documentation for 4.4 Unassigned 524 Sort By

w41 missing in maven-metadata, xml on ibiblio - Unassigned 5+ IP”D”W j
Igrored methad Fails D 1d Unassigned 589

»r 1a O 1day nassigre e
. \ _ R )

@ timeout doesn't work, properly For »=2 cases in junit4, 37 (L 2 haours Unassigned 452 IProgress j

. e Jason Mitchell [ 4

i Closed items: 2 | Open items: 5 Progress: 41140 | 42 h Eaiimesrach BUE Exclude
@ assertEquals thraws MPE while comparing null elements 0 3 wecks ™= High 500 ™ Fukure and past items
[ zxzxzzx - L Low 530 [T Resclved items
o ¥ Improve documentation For 4,4 Unassigned 524 More Filkers...
» Junit version on the website is still 4,1 D 4 hours Unassigned 585 Tags. .
assertEquals array comparison doesnt handle nulls (0 1da Unassigned 502
(i3 . ¥ ¥ d Related Work Items
[ assertThat signature does nok makch Matcher (1 1 day Unassigned 478 Show Backlog
[ CompositeRunner.Filker incarrect iF child throws MoTestsRema - Unassigned 473 Unplanned Closed Ikems
o - Markus Kent [ [4 Next Plans
W e @ | Open items: & Progress: 0 35 | -1dh Estimated: 67%
[ - ]
[ assertarrayEquals misses differences (0 2 hours ™ High 476
kestount hard-coded to 1 for childiess Descripti @ 496 ) Ciinet
[ testCount hard-coded to 1 For childless Description -  Low B 4.4rcl

& P Provide improved Assertion synkax 529

o ¥ Improve documentation For 4,4 Unassigned 524
»+ shows green bar while assert False (D 10 mins Unassigned 58 vI I : I
b

4
Creerview |Planned Iiems Chartsl




Collaborate using Workitems and Plans

) Work Items - RTC for System z Project - Rational Team Concert E]@
L
File Edit Mavigate Search Project Run  Window Help ‘ Varlo us levels
LRy - : I,—Elgv o = %v N .@" {}Iv e Y = Plug-in Devel... ||§\WUrkIt&mS| N,
m|§_| 4273: scm script does not work when it is invoked from Build Forge Agent 23 H) Work Items - Plan 'FASL Spl'int 6 DeV@lOPment Plan - Spl'int 6 De’\"ek'-'l:-"l'l'le|'|tr - Rationg Of Work g@
= " y N - - ]
File Edit Navigate Search Project Run Window Hel
k| & Defect 4273 - TN lannin
FES g = va g - f%v Do p ||§|Work1hems|
& || Summary:*  scm script does not werk when it is invoked from Build Forge Agent Sl O = : : i
dal < Details + Description 5% FasL sprint & Development Plan [Sprint & Development] &4 =8
=
vpe: % =
Type [Defect [ ey i | B FASL Sprint 6 Development Plan ~ B B &« ERAEE
Severity: 2 |Mormal b
' | [ ] Although T am not sure who should take alolf “g* | Team Area: FASL Scrum | Iteration: Sprint 6 Development (5/29/09 - 6/23/09) | Open 4
Found In: Unassigned ~
Foune | nassiane [ ] 1 was developing my code to change Antz b ﬂzl Liam Doherty 4 A
Creation Date: Jun 18, 2009 3:48 PM replace the interface to call standalons File B hd . . . . 5
Created By: Tami Takamiva invoked from USS command line, but it fails | Closed items: 15 | Open items: & -
Team Area: FASL Scrum / RTC for ... Proect 1 debugged and found it was caused by the @ scm script does not work when it is invoked from Build Forge Agent @ 1 hour ﬂ 1 High — 4273
. while it was set to fuffami when it was calle B F BTCruo 0 - I
Filed Against:* do not know exactly what it means. but it s & e -
. » RTCz
Tags: ~ Discussion (2 comments; 2 new) <
4 E . ™ s i . i Nicolas Dangeville \
Onned By: Liam Doherty hd UID= 0000000000 Closed items: 3 | Open items: 5 - L
Priority: ™ | 1High v HOME= juftami .
’ | [ ] PROGRAM= /bin/sh <+
Planned For: [ sprint 6 Development [+ So every fle we create will have an o 5] Need to know the function sets of FA to finalize FA SCM Config GUI on Build Definition Editor @ - & 6low - 4103
Estimate: 2h | Correction: zet things up. [ suspect that the BF ag ] = 4|
) directary for [EMUSER in RACF we wil Pascal Fantoni =
Time Remaining: Lth Closed items: 13 | Open items: 8
Due Date: Mone E (E)f'l\-'S INFORMATION « * [X] RTCz v2.0 - File
Quick Information HOME= ju m"é PDS is locked when created by the File Agent Miner © 4hours 5 2 Medium .. 4315
? Subsaribers (3): DB, HVL, JYR, PF, RF, 5D, TT ... [#] Unknown single quote handling for this file. Special NLS_MESSAGEFORMAT comment must be added. @®© 10 mins 5 2Medium . 4307
fi@ Blocks (1): 4241 ou start the BF Ag -
. k nder user INETD. I L | =| Re-factoring messages for MLS 01 daau dboyrs 5 2 Medium — 4295
&g Depends On (1): 4255 = (22 Jean-Yves Rigolet [started: 2:33:01 PM] (9= =
Related (2): 4044, 4272 m"é Improve the consuming of Data Set Definitiofie Edt view Tods Hep B 3 Medium —- H72
B Mentiorns (3= o : -
g ME”“””S;Z) 000000000 " Pierre Coucoureux 8T8 D& @ P
= Mentioned B =/ v . . o = 1 10 h s
=] C|05Ed items: & - ODEn items: 4 i Suuﬂ\;]\‘:?E"E:;::E'rl:ﬂ:E::nalTEEm Concert for System z Scrum Master 10 :
e t sure how the user.home prop: « * [E] RTCzv2.0 . File Agent S 5
Discuss work [rremimes
ore some utiities (T ju » [£] RSEFA miner and RDz integration i 2Medium . 3999
. Cateway Client, namely:
= - Tl
Wl th m embers must exist in users home directol - Valerie Le Tollec
" Closed items: 20 | Open items: 7 . L £ .
¢ ¥ [x] RTCzw2.0 - File
Overview | Links
= = . m"é Provide the attributes of (red, block size, re -~ 4187
© b v 4293
: 4 21 liet tha DNEe nndar = Aivan HEO ll b A1RA [V]
o i _ Collaborate
Overview | Planned Items | Charts | Drop-Offs B2z ‘% T % fA‘ b iUlg@ess R
21 s~ tn context =
<No Current Work > i BT
a8




Check the project status and health

@ Dashboard: FASL Scrum = General - IBM Rational Team Concert - Mozilla Firefox: IBM Edition

B

File Edit Wew History Bookmarks Tools Help

c

fa¥ m@l https://stabf. sul.ibm.com: 9443 fjazz/web projects/RTC for System z Project#action=com.ibm. team.dashboard. viewDashboard&team=RTC for ﬁ?

Rational Team Concert

L%

Dashboards Project Areas Work ltems Plans Source Control Builds Reports ClearQue s

All Dashboards > RTC for System z Project = RTC for System z Project Team >

FASL Scrum

Builds

-

General Backlogs

[ Welcome to FASL Scrum il= FASL Open Impe... (4) Filed Against

Welcome to the FASL team dashboard. This
dashboard gives you an overview of the RTCz : '
French & Autralian development team acting as one,

called FASL.

[ FASL Baddog

/5| FASL Scrum Members (9)

Your Trial License expires in 37 days | Jea

[ current FAY

Current Iteration:
FASL Sprint 6

Development Pla
FASL Sprint 6 PI

Burndown
charts

5% FaSL Sprint 6 Development Plan [Sprint 6 Development] &3

y4

52 FASL Sprint 6 Development Plan ~

Team Area: FASL Scrum | Iteration: Sprint 6 Development (5/28/03 - 6/23

Sprint Burndown

1600
1500
1400
L300
1,200
1,100
1000
S00
800
700
B00
500
400
200
200
100

o]

sjzaj08

Hours

6/5/09

6/12/09

127 Cpen

6715703 Bi26{09

=l 1at,

Dominique Lelievre  Team Memt
Jean-Bernard Curmi

Jean-Yves Rigolet

Various projec
health

Team|

t

k ltem Queries

Backlog (25)
eta1 Backlog (

o ]

Project Activity

| M Change set additions, modifications and deletions
5 Liam Doherty Team | “s Burndow :urren: Ignpecth;n i
; Team Marmber Current Sprin
Nicolas Dongedle 1L oo dashboards sl I
— 16
Pierre Co Team [5/}, Open vs Closed FASL Open Impedime e
Valerie Ld . . ) FASL Stories RFS (0) i
Open i
xavertid communication R FASL Unassigned (38)
) 9
Flosed [ji, Open Work Items | ~ °
Sprint 6 Dev ent phase in 160 | j :
rn:ilgne-
progress ¢ Low :
2
« Dates: 5/29) 5 Medium 1
@ 4 Medium ! B g [ €,
« Beta 3 preparation 3 Medium % % "%
6/23 - DCUT .
6/24 - 6/30 FVT
6/29 - 6/30 Documentation Review
711 - Beta code delivery to jazz net
716 - Beta 3 customer availability
L]l Bookmarks
am nee [v]
¥ Find: > [ Match case




How did they do it? JEERE

EL L CMMFIGBHTE EEETE (L2
Validate a task cmemen| |||
for ISO 26262 and A-SPICE oy | ||[emmmare |
b :-E:;—;':
= Create task as work item
Start action: Initialize ¥ Resohe action: | Hone v Raopen action:  |Mone ¥
= Define a task for each step. R Lo L L
. . Finished <Hone» hlone ¥ |Hone v
= Identify a set of input work products T e T e
. ew Hone || start working | chiones
= Identify a set of output work products —

= Define where work product is stored
= Create link to each work product from the task



TEKT
Meeting ISO 26262 and A-SPICE )

1. Traceability between work products
= Req<—>Design&—>Testing, artifacts in the safety lifecycle.

System Reg Software Traceability
Req. ASOL Req between
Req. ASO2€= — — — — —Req. AS02 .
Req. AS03 Req. ASO3 reqUU’ementS
Req. BSO1 Req. BSO1
2. Linking tasks with work products

Req.ASO01l € — — = - |- —

Req. AS02 . - ore

Req. ASO3 EE Traceability

Req. BSO1 X among req-task-outputs




Linking to work products from Task JTEKT

-Connectivity between,

tasks - requirements Req. ASOL < — — — — [ ——_Jc]
Bf#As02 -
tasks - outputs B$A503 Change
E{#BSo1
e 0 e 1, o =g
B B —R1 - -1 ~ BEEe((w -
i Yo Fhh | /I8 21-41 Q0A2A44 - 1/0A9) | FT: 0 | FFT: 60 -
. h»JEE (A -
FETIEE: 3 | FFETER: 60 ETTIER: 2471 3085 T BRLLER 354 I
I P I T -
b[E] TR 0/3385F4 = $i#R ENLTHL 7 C .
v ] AEEE 24 /485 <R o ENETHRL 77 onnection
= SEBERRE TR - @28 =% o @ oer |2 between Req ID
= AEMEEELTLEL- @ 40508 = 3R 150 [ D6 | 84 and Requirem ent
S FANAR= B2 @ 4850 = i % ®iE ] IDag | 79
v [ iR /498378 S ¥R o BETHL s | 4 #=3E-
S| RS TR — 28 = 3Ri8 sy | [E] D101 806 o
P . Phual,
) MEEEEEPTLEI- ©18 = ®ma 24T | [ 1002) 807 =
| vAARLE -2 O 48R = R o oyThl | [ ios) e
< B LEL @ AR O 4050 = 3 L TH | [E] 10104] 809
A



Data linkage among Tools

DOOR
Safety Requiment
[ 1]

[ ]
[ ]

[ ]

Issue

Issuel

Issue 2

Issue 3

Plan
Proj Plan 1

Proj Plan 2

Technical Requirement

System Design Spec

[ 1] [ 1]
[ 1] /J:l
[ 1]
Sodrce codesVSC1

Tasks " Sourcecode:VSC2

task 1 ChSetl Source Code

Source Code

| Chset2 S——

Source Code

t

Review items (RTC SC
*test report
-calibration schedule

2 1=

*check sheet for
calibration

~test result on Car

LN

E able Module:
SC2

Chan
CR1

request

CR2

CR3

SW Safety Requirement:

VS

=

5
W Test plan and

u lt : VS —
[ Testresult |
Test case i est result 1
Test case I Test result

Test case F Test result
m' I Test result

(n

]




Validation JTEKT

Existing process can be mapped to a set
of tasks of RTC.

ReqgDoc

Design doc

J Requirement

Task list
1. Assigning a task to each person is natural. g

2. Accessing work products from a task is easy
and efficient.

Process created is in compliance with
IS0 26262 and Automotive SPICE.

1. RTC can keep traceability.
— Requirements and task items
— Task items and outputs
2. RTC enables to execute right tasks in right process
— Follow the rules
— Status can be captured in the process

» [Shift from artifact focus to task focus. }



Integrated Code Review

Annotated review with review comments

« Add review comments that can be stored along with the
change set and attached to a work item

G+ +

Issues

General Issues

Iy 3 add copyri..

(4] /JUnit Examples/ /Al

o 2: Use ourtestCase class ...

» 1t add vector to the ...

] 1JUnit Examplesi.....

[Fe]

fJUnit Examplesfsrt:f'cnm.f'ibm.r'team.f'junitl

package com.ibm.team.junit.examples

........................................................

* JUnit examples class t ~ ISsue 2

& 4

public class AllTests {

FE X

Summary

* Build a test suite Raisedby
‘£
Line
public static Test su
Testsuite suite=
suite.addTestSuit
return suite;

our TC ¢
and flush
Also it cle

| Code Review Summary

Issue Summary

[5 Open: 3

[ifyOpen & Must Fix: 3
[fResolved: 0
Issues (showing anly mus
¥ General lssues

tfix issues

gy add copyright

¥ = MUnit Examples/srcicom/ibmfteamfjunitlexamples/AllTests. java

ﬁﬁ Seen by: Jason Mitchell, Markus Kent, Rick Maludzinski
Bfy Use ourtestCase class (line 4)

iy add vector to the test suite (line 14)

¥ = AJUnit Examples/src/icom/ibmfeam/fjunitiexamples/Math.java
i} Seen by: Jason Mitchell

-




Agenda

ISO 26262 and Automotive SPICE
Key concepts for the standard compliance
Traceability in Requirements

Task and Process

. Out of the Box Template for ISO 26262

N o g & W b F

Model based development and testing

Summary



Rational Method Composer

» Work product: what
is produced

e Task: how to
perform the work

[ >

e Role: who performs
the work

 Activity: WBS and

workflow
&5

Prepare Project Environments

L8 &P O
Team (1BM)

§ Welcome to the Practices for
Agility@Scale Website
@ § Getting Stanted
[+) & Delivery Processes
[+ 9¥ Practices
[= & Roles Sets
[+ C&Enterprise
[=] £ Software Development
[+ &3 Architecture
[¢] 15 Configuration and Change
Management
[+ &7 Development
[5] ) Project Management

& Environment
[3 {5 Tasks

%) (8 Work Products

1+ @ Guidance

) "§ Tools

[%] %° Release Info

Method Composer - - |
— —~ -l

Search this Site:
F > ¢ B> P t Management > Team Lead
Role: Team Lead coBB &
" This role leads the planning of the project, coordinates interactions with the stakeholders, and keeps the project team focused on
/< meeting the project objectives
Role Sets: Basic Roles, Project Management
-| Relationships
D D D = =3 D
- performs Assess Results Assign Change Identify and Assess  Manage Iteration Plan Itetation Plan Project
Q Request Risks
ToamLoad uwvmblx'ﬂ\
= = = =
Iteration Plan Project Plan Risk List Work ems List
Additionally Performs o Develop Technical Vision
 Envision the Architecture
© Refine the Architecture
Modifies o Risk List
 Back to top
= Main Description

The person in this role

» Coaches the team to drive a successful outcome of the project and the acceptance of the product by the customer
« Is accountable for the outcome of the project and the acceptance of the product by the customer
* Is responsible for the evaluation of project's risks and for controlling those risks through mitigation strategies

 Applies management knowledge, skills, tools, and techniques to a broad range of tasks to deliver the desired result for a particular project in a
timely manner




Out-of-the-box ISO 26262 Project Workflows

= Supports all core processes and work products defined in the

standard

= Process template implemented in Rational Team Concert
= Guidance and practices implemented in Rational Method Composer

Work items,
products and

15026262 | from IS0 26262

Standard 1S026262
Work
products

...........................

Web based/ISO 26262 guidelines

o Guidelines
reference
ISO 26262

Process Enactme%
Rational.

flows derived Process template with work items

Rational Team Concert

/ Workitems linked to process guidance
Proc§/ss Definition

Rational.
Rational Method Composer

and MBSE practices




ISO 26262 in Rational Method Composer

= RMC captures activities and flows
= Flows reflect ISO 26262

= Activities and flows Reflected in
RTC process template
= RTC allows project managers
to plan the work and assign
tasks to teams

= Drill down through activities for
more detail
= Workflows
= Task descriptions

= Incoming and outgoing work
products

= Applicable roles

| |
LA
4. Systema Engingering for l
. v product development d RS
| | o External
o o L o labidy | OO
‘echnol Mea:
svelop eveln e product oftware p
tons roduction plas pment devekpm i
> e s
(e |
4 gration & sing
¥
.8 Safety vais
‘.
o
| |
1 onal safety
&
|
11 Product rek
¥
2 |_s.n cass of
Produch ~ modifics:
} b ) _]_‘)‘,n Bppr:
| Hecoyd
5
7.8 Cozraby ce
and decyl




ISO 26262 work item templates

l.‘; Create Work Items from a Template (=] @
Select a Template

WOI'k item templates are Choose a template from the list to create its work items {o= |
. . autornatically, —
modularized, it covers '

Separate safety management section
Main concept phases

Project Area: |IS0 26262 Demo? - |

Available Templates:

= 2.0 Gather Evidence of Staff Qualifications and Experience -
Separation of production and = 2.5 Management of Overall Safety
Operation aCtiVitieS =] 2.6 Safety Management through the develop phase

=| 2.7 Safety Management through Production and Operation
Aspects of supporting processes - 3 Concept Phase

= 4 Systems Engineering for Product Development

= 4 Systems Integration and Testing

= 5 Hardware Product Development

m

= 6 Software Product Development

o B ol 1 | x

[7, Tag Cloud [[Z: Problems | /& Pending Changes |8 Team Advisor | B Work ltems 52 B -
Found 12 work items - 2.6 Safety Management through the develop phase
2 f SW tools
Id Status P 5 Summary Owned By Created By
=l 651 = New [l © 2.6 Development Safety Management Unassigned %5 Graham fHW components
= 652 = New [l Assign Project Manager Unassigned % Graham plier relaticnship
E, 653 = New 0 Assign Safety Manager Unassigned : Graham  Loent
=] 624 = New R Organise Process and Tools Team Unassigned Graham .
: 655 = Mew 0 @ Develop functional safety assessment plan Unassigned %5 Graham ning
: 656 = New [l © Determine confirmation measures Unassigned %5 Graham  fet Up N
=l 657 = New [l ' Develop confirmation plan Unassigned %5 Graham
5 658 = New [l ) Organise and ensure sufficient qualified resources are a... Unassigned %5 Graham
= . ) . i :
B 69 = New L e s Unassigned o Grham ke functional safety concept, the item is developed frc -
=] 660 = New [1 © Develop safety plan Unassigned Graham
: 661 = New [l @ Tool Environment Setup Unassigned %5 Graham
5] 662 = New [1 © Projectindependent tailoring of the safety cycle Unassigned %5 Graham




ISO 26262 work items

= Links

= Individual activities are children of 5 Blocks
main taSk =| 654: Organize Process and Tools Team

=] 656: Determine confirmation measures

= Individual activities are linked = 097+ Develop confirmation plan

=| 658: Organise and ensure sufficient qualified resources are available for the project

together in flows %1 Depends On

=| 652: Assign Project Manager

= Contain basic description that links to B8 1: 26 Development Sofety Management
details of task

Owverview | Links | Approvals | History

8T 150 26262 Demo2 5| 652: Assign Project Manager =] 653: Assign Safety Manager () Task: Assign Safety Manager &% =8

B  https//localhost:9444 15026262/ process.compliance.iso26262.base-ibm/ capabilitypatterns/ Assign %205af ety %:20Manager_89B943B3.html v [

Task: Assign Safety Manager

’jé. Assign a suitable gualified person to be responsible for functional safety management during the item development.

+| Expand &ll Sections —| Collapse &ll Sections

m

=| Purpose
To find some to take responsibility for the planning of the safety activities and the maintenance of the safety plan

i Back to top

—| Relationships

Roles Primary: Additional: As=sisting:
& Project Manager & Human Resources Officer

|n|juts Mandatory: Opticnal: External:
+« Employee documented experience + Mone « Mone
« Employee Qualification Certification

Outputs & Safety manager task offer

i Back to top
=| Main Description
Assign a suitable qualified person to be responsible for functional safety management during the item development.

i Back to top
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Modeling recommended
for Higher ASIL

Table 1 — Specifying safety requirements

Methods ASIL

A B C D
1a |Informal notations for requirements specification? ++ ++ + +
1b | Semi-formal notations for requirements specification® + + ++ ++
1¢ | Formal notations for requirements specification@ + + + +

a

In the case of model-based development, safety requirements at each level need to be described with the

same combination of methods used for the software safety requirements specification.

Table 3 — Notations for software architectural design

Methods ASIL
A B C D
1a |Informal notations ++ +4+
1b | Semi-formal notations + ++ +4+ ++
1c |Formal notations + + + +




IBM Rational Rhapsody

Formal Notation for Requirement Specification

Safety driven Systems Design:
« Understand Safety requirements early in the development cycle
e Design safety into the system to begin with

Simulation, Execution and Automation:
« Identify and eliminate errors early when they are less costly to fix

« Visually communicate intended behavior to customers to deliver the
right product

e Perform design level debugging



Safety-Critical Profile

« Brings together model based systems and software development with safety

analysis

— Safety Analysis profile in Rhapsody allows safety analysis to be carried out

e Covers
— FTA diagrams
— Hazard analysis table view
— Constraint table view
— Derived safety based requirements

G@,File Edit View Code Layout Tools Window Help

DEH & BE
Iﬂ! % | DefaultComponent

E

'S

&4 Gy B

QA HME EEE (v
oE B
SN hOv eO AR

DFBEE B « -

“F Aral

+ | DefaultConfig v

ot Bl #] 8| % T/ & 2 2

Entire Model View -

x|

1] SafetyCriticalPr
+ D Components
= a% FTADiagrams
&, CUAV Target MisID Fault Tree
a% fta diagram_g
a% ftadiagram_3
a% ftadiagram_5
¥ ((1] Object Model Diagrams
5 ((1) Packages
= Default
£ D AND Operators
<> Basic Faults
+-B Classes
+ Comments
=-{} Constraints
+ E\ Flows
= ci: FTADiagrams
a% objectmodeldiagram_12
A, Simple FTA
aﬁe Simple FTA with Redunda
= Hazards
= \5\ Logic Flows
#- [ MAND Operators
+ Q MOR. Cperators
- (] Normal Events
+ C} NOT Operators
-] Object Model Diagrams
-7\ OR Operators
+l-<— Required Conditions
+#-[_) Resulting Conditions
#-/, Transfer Operators
4> Undeveloped Faults
<] 3]
For Help, press F1

~

FODDIBOICOD|F

¥ DD

<]

Ll
sriszards . .
e Hypesic gas mixturs can
Hypoxic_Gas_Micture_Delivarsd be wlerated in hedthy

j =" adulis o up to 5 minutes
2 }

The hazard of delivering a hypoxic g=
mixture c2n lead o permanant
incapacity or desth of the patient

aNormaIiEventn

‘GasMixerOn o |L777‘|

cBasi4Faultn aBasicFaults «BasicHaults

C O

0Z_Supply_Empty 0Z_Hose_Lesk 02_Hose_Crimp

5]

._, wel.. eBlope...| A, obie... 55 Be... | i ftadi..| o obie...| & ftedi..| & CU... &, Simpl. [, Sim... ﬂﬁeﬁ...

e
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Automotive Safety Analysis Profile

Exte n ds the O rigi nal Safety analysis DACCﬁCrashPreventlonsafety'... FunctionalSafetyRequireme.. CrashAnalysis X fault table_50073 ASIL_AollocationForACC_su... |:|Ij PreliminaryAdaptiveCruiseAr... ﬂ
Fault description | ftem ‘ Failure Mode ‘ Effect Of Failure ‘ Severity ‘ Exposure | Controllability | ASIL |
f H l <> Radarfailure @ Radar # Trasmiter reciever not working # No radar signal to evaluate ®s: ®Be /o B
p ro I e <= Power Failure to Radar Module 6 Radar 6 Broken powerline or transformer 6 No proximity signal generated 6 53 6 E1 6 c3 @ A
<> Radar HW 10 fal % Radar # Bum of 10 HW # No proximity signal generated w51 A #o @B
. >ACC HW 10 fail 1 ACC module % Bum out I0 port 7% No prosdmity signal received w5 fE Ao [y
E Xte n d e d F M E A ta b le I nto a n ASI L <> Signal Transmission fail 6 Wiring or bus 6 Break in wire or bus 6 Failure to transmit signals 6 53 6 E2 6 c3 @ B
<> Recieve Incomect speed on input 6 Speed sensor (encoder based) 6 encoder slipping on spindle 6 Incorect speed sent to ACC and ECM 6 53 6 E3 6 Cc3 @ C
ta b le <> HW failure on 10 6 HW IO Port 6 10 port/pin bumout 6 Signal not sert or received 6 53 6 E2 6 c3 @ B
> Brake Failure @ Brake or BCM 6 Brakes wom 6 Vehicle fails to stop quick enough 6 s3 6 E2 6 cz @ A
<> Fail to notice waming 6 Waming alams and signals 6 Waming net loud or obvious enough 6 Driver is not wamed to brake 6 53 6 E1 6 cz @— am
Ca t u res I S O 2 6 2 6 2 S e C i fi C <=>Waming signal not displayed or alamed @, Waming slams and displays @ broksn bulb or speaker ¥ No indication to driver to brake # 53 # E2 =] B
p p <> VWaming sianal fail & Wiing or bus . Break in wire or bus # No warming sional transmitted sy W #a @B

oBmkes O SafetyGoals_Functionals... x | [[] ACC_CrashPreventionsafety... FunctionalSafetyRequireme... CrashAnalysis fault table_50075 ASIL_AollocationForACC_su...
concepts ks
<ACCIO P —
<_>Speed Collision prevesiion Crulse Control Deatthation
SafetyGoal <2 HW bus T T e - D-5G12
O SWittl o oun st Anaysts-Crasnazans-enizi araznes into oostnustion Praventte venible from hiting ancostnetion whilst Adhe Crules Cortra mode E acthe aewer | =
T ACC HV T 'Wihan e onilse confrol B 3o R sl be
. N - AEelastTe poslolen dmcthae L aunmataly h ne
SafetyRequirement St ® ——
brake sif wrefines ¥ ASLTASL-C

SR

aREsuRngCondiions IOENMEZR0N Of Q0SANUCTINE

ASILs for elements

*TracseETaRege

NPTy SEANEI I CraEnEzaN O0SIucIN ot Cetetied

T

Captures Safety Requirements
ASIL

System/Subsystem Allocation

o e
Ensure detection of RADAR fllie e

kralSatey Renulrements Soeed sevear Eilire

Requirement type

el W / n
L / \

BH safetyGoals_FunctionalSafe... | [0] ACC_CrashPreventionSafety.. || FunctionalSafetyRequire.. X | [| Crashanalysis | || faulttable 50078 | [] ASIL AollocationFor&CC_su... =/
Summary | Element type | D | Specification | ASIL | Allocated to | Reg Type
E! Collision prevertion SafetyGoal 5G_1 Prevent the vehicle from hitting an obstruction whilst Active g C
[E¥ Identification of abstructions SafetyGoal SG 11 Ensure that when the Active Cruise Control is active it shall @ C
E! Cruise Control Deactivation SafetyGoal 5G_1.2 When the cruise control is active it shall be possible to g C
E! Ensure detection of RADAR failure  SafetyRequire... SF 1 The RADAR shall be fitted with devices that signal back to the g A g RdRAmitration g Functional SafetyRequirer
E! RADAR Signal failure SafetyRequire... SF_3 A system shall be developed that will recognise if the RADAR g B g RdRAmitration g Functional SafetyRequirer
E! Loss of signals from Brake and ECM  SafetyRequire... SF_4 A system shall be developed that will recognise if any signals g B g BrakeControlModule, g Functional SafetyRequirer

that shgu_llc! come fn:u_'n_lthe‘the b_!—clkensy_steT or_elxledrnnic: speed Vehicle Dynamics
[E¥ Comupt signals SafetyRequire... SF_5 A system shall be developed that will recongnise comuption of g A g RdRArbitration, g Functional SafetyRequire:
E! Speed sensor failure SafetyRequire.. SF_2 A mechanism shall be put in place to identify if the speed sensor @ C @ VehSpdArbitrater, @ Functional SafetyRequirel
E! Driver wamings SafetyRequire... SF_6 A mechanism shall be put in place to detect and alam the driver g B g DrvInp Signal Arbitration, g Functional SafetyRequirer
E! Driver signals to ACC SafetyRequire... SF_7 A mechanism shall be put in to place to ensure that any g B g DrvInp Signal Arbitration g Functional SafetyRequirer
E! Reaction to bad signals SafetyRequire... SF_8 If the mechanism to detect and identify comupt or missing signals g C g DrvInp Signal Arbitration, g Functional SafetyRequirer

does identify the missing signal it shall RdRArbitration,

I/ Inihecase o 2 comt spathe mechanin el deve VSt
E! If brake sensor pad wamings SafetyRequire... SF_5 If the brake is wom of the braking sensor broken a mechanism g C g BrakeControlModule g Functional SafetyRequirer
[E¥ ACC switch Off SafetyRequire... SF_10 If the switch to notify the ACC that it has been tumed off fails @ B @ InstumentCluster @ Functional SafetyRequirer
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ZERTIFIKAT @ CERTIFICATE ¢

Holder of Certificate:

Factory(ies):

Certification Mark:

Product:
Model(s):

Parameters:

Tested
according to:

Test report no.:

Date, 2012-08-13
Page 1ot 1

CERTIFICATE

No. Z10 1207 81878 001

International Business Machines Corp.
5 Technology Park Cr.

Weslford MA 01886

usa

73218

Software Tool for Safety Related Development
IBM Rational Rhapsody TestConductor Add On

The modal-based vanfication toal is classiied as T2
offine support 100l Accarding to IEC 615068-4.

Itis quakiied to be sppded n salety “elated software
development for &l SIL leveds according to IEC 51508,
and for all ASIL-Levels according to ISO 26262

The report IWE4450C i a mandatosy part of this certficate.

IEC 61508-3.2010
180 2626282011

Thw product was tested on 3 vakuntary basis and complies wih the essenlial requirements Tha
cartification mark shown above can be affixed on the product. It is not pesmitted to aber the
cartification mark in any way. in acdiion the carsdcation halder must nat transfer the cerificate
10 third parties. See alsn notes overieal,

{ Mistthios Raved ) 2291

Germmy o'

T0v SUD Preduct 5




Model Driven Testing
IBM Rhapsody Test Conductor

» Common Browser

Design Aifacts |
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« Requirements linked to test cases

= Easy navigation between Design and Test artifacts;
= [Design and Test - Always in sync

= Automaticallv generated test execution reports

Test Context Resalt
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Test Reporting
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Jaguar Land Rover cuts software validation time by 90

percent

IBM Rational software helps manage near-real-time requirements updates for 6,000 developers worldwide

The need:

Jaguar Land Rover plc wanted to implement a standard requirements
methodology that would enable it to manage increasingly complex
requirements and speed new features to market.

The solution:

The company implemented a suite of IBM® Rational® software to
create a new requirements management and modeling system.

The benefits:

» Reduces the time required to fully validate software by more than
90 percent, from six to eight weeks to only three days

» Decreases bug-cause detection time by more than 99 percent, from
three days of human intervention to 30 seconds

= Accelerates time to market for in-vehicle entertainment systems and
helps increase innovation

Solution components:

IBM® Rational® ClearCase®
IBM Rational ClearQuest®
IBM Rational DOORS®

IBM Rational Rhapsody®




Agenda
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ISO 26262 and Automotive SPICE

Key concepts for the standard compliance
Traceability in Requirements

Task and Process

Out of the Box Template for ISO 26262

Model based development and testing

. Summary




IBM Rational tools for Automotive

Use modeling to validate requirements, architecture and
design earlier in the development process — including Simulink
integration, autocode generation and automated test case
generation; use in the same way models for FMEA, FTA

,  Rational Rhapsody &

v Rhapsody Design l
Manager
Ratgggkg%gsts i < T . Rational Quality Manager
Manage system requirements Rational Method Composer Auﬁﬂiﬁ%ﬁiﬁ/ ZZ%ZeSt
with complete traceability RationalTeamiConcert - L e
across the product lifecycle Rational Engineering integrated, lifecycle-base

Lifecycle Manager Esiineiprocess

Manage collaborative systems lifecycle management across development teams and engineering
disciplines with Automotive data model based on Automotive SPICE & ISO 26262 process
template and compliance



IBM Rational tools for Product Line

Engineering (Reuse) using Multi-stream

Managing product variants as branches of engineering
components and artifacts across the lifecycle

RELM, RDNG, RTC, RQM, Rhapsody + DM

Variation . Tests .
A Requirements Pl S

Variant n _|

Variant 2 _|

Variant 1 _|

Function

»
|




Partnership

« SPID
— Consulting on IS0 26262 and Automotive SPICE
— Rational Tools and Support

« IBM



Summary

ISO 26262 and Automotive SPICE present challenge for
automotive companies, and meeting the challenge can
be a major differentiator.

Key concepts to adopt are traceability, process
iImprovement and accountability.

Using tools in systematic and coordinated way is critical
In meeting the challenge.

IBM Rational has rich set of tools and services to help
customers with partnership with other companies to
form ecosystem for solutions.






Robert Bosch GmbH — Implements continuous engineering
platform for smarter, faster and safer vehicles

of effort and latency in communication

20% improvement

in steering through more objective
progress and quality insight

Significantly less

effort and time in preparation and
delivery of software changes

Solution components

+ IBM® Rational® Design Manager

 IBM Rational DOORS®

« IBM Rational Engineering Lifecycle Manager
* IBM Rational Quality Manager

* IBM Rational Team Concert™

The transformation: To more efficiently and accurately develop
intelligent, interconnected automotive products, Bosch needed to create a
data-driven systems engineering platform. A suite of IBM Rational
software helps the organization demonstrate compliance with industry
standards such as 1S026262, ASPICE and AUTOSAR.

“By implementing a software and systems design
platform founded on continuous integration and
strategic reuse we improve our integration speed and
increase development quality.”

—Nico Maldener, senior project manager,
Robert Bosch GmbH

Invented for Isr



A - Feature Requirements

y/ i
4 I - Performance Requirements
/ « Functional Requirements G M

G e n e ra l. M Oto rs Y « Serial Data Messages

* Functional Allocation

SSTS Calibratio
o ns
DOCUMENEN - Requirements Allocation Matrix)

Bill of Features
PLE PLE M - Component Requirements
PLE Y 4 | * Interfaces
V 4 ' « Serial Data Messages

Feature Domain

Gears Subsystém /
- pecifications] . Calibrations

Product Line Engineering -
/ / /
Word /4
/ Specification <
Feature
Requirements / : : \S ~ ¥
Subsystem Virtual Function Bus | 3| Topology
Requirements
CMPS
Function
DOORS Requirements ; ECU
Allocatio Model
Requirements Management Tool
q 9 swc | | HWE
Function
Model : ECU
Function
*Requirement Allocation to System Design Rhapsody
Functional System Design Tool

*System Design Model Structures
*ECU Publishing Capability

Rational Publishing Engine
Rational Team Concert / CM Synergy




Tool and Practice coverage for ASPICE V'Steon

o
o

Have tool support for all of

ASPICE base processes ORGANIZATIONAL
Life Cycle Processes

Acquisition Process Group (ACQ)

Have a lot of the “"How” as RTC Managoment Process Group (MAN)
part of the RMC practice DOORS/DNG RTC
libraries IS i
SSE bttt caddintspemte arerebiasin doinc]
Supply Process Group (SPL) _Rouse Process Group (REV)
DOORS etc s e [ RELM Global Configuration |

ISO 26262 practices
Existing CMMI practices

Engineering Process Group (ENG)

Rhapsody Software

Autosar
RQM Test Conductor

SUPPORTING Life Cycle Processes

Support Process Group (SUP)

Rational Quality Manager Rational Team Concert
. ~ Test realtime and test conductor




Continental AG

Challenge

Continental identified a need for increased
development efficiency

There was a growing number of different and
mostly independent development tools,
contributing to a highly fragmented
engineering environment

» Limiting ability to move people, reuse

assets, and increasing training costs

Geographically dispersed teams have
difficulty finding and accessing the latest
engineering data
Decided to establish an advanced platform
for the development of automotive electronic
systems such as body control units and
keyless automobile access control systems.

Results

» Continental has deployed Rational Tokens as a
licensing mechanism to provide flexibility in tool
usage across the development lifecycle

 Continental is using IBM Rational DOORS for
capturing, managing and exchanging
requirements with its Clients

* Meeting AUTOSAR requirements in Rhapsody
and integrating with Simulink

» The platform has increased the efficiency of the
development teams by providing the right
information in a structured way, and leveraging
the advantages of a model-driven systems and
software development approach.

» Success: 1,000’s of users — Growing to 2X
current use in 2013

“IBM Rational DOORS and Rational Rhapsody allow us to better manage the complex architectures
of our products, and help us to prevent our development environment from becoming fragmented.”

(ontinental »

=— Gervin Fadda
=*Body and Security business unit
=Continental Automotive Group



Panasonic Automotive

Challenge
= Greater Efficiency

» Deconstruct project silo’s and
leverage reuse

= Picking up the Pace

» Reducing Cycle Time & Increasing
Productivity

= Manage Risk of Reducing Staff Per Project
= Visibility and Action Driven.
= Staff is 100% burdened with no overhead

» Replicated the same tasks across multiple
projects

= No real prioritization of projects / activities

Panasonic

Results

» Formalized the release process, tracking
iterations and delivery

» Implemented formal change management
with resource allocation data, prioritization

* Interlock with OEM via DOORS

* Limited the amount of rework

* Increased quality

* Ability to effectively prioritize projects /
activities

* Better ability to estimate projects

 Higher staff moral

* XX% reduction in defects discovered in test

* XX% improvement in development
efficiencies

» Success: Growing > 100% in 2013



Hella

Summary:

 Hella is using DOORS and Rhapsody
successfully (ex StateMate Users)

« IBM Rational Design Partner Program Member

« Utilizing Rhapsody AUTOSAR and
Matlab/Simulink Integrations

» Worked jointly with IBM Rational Partner
INCHRON in order to add Timing Simulation
Solution into the Toolchain




