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System/Software Product Quality

Functional suitability

Functional completeness
Functional correctness

Performance efficiency
Time behavior
Resource utilization

Functional appropriateness Capacity
- Compatibility
Porta I.:’.lllt Co-existence
Adaptab!l!ty Interoperability
Installability
Replaceability System/Software
Product Quality

T Usability

Appropriateness recognizability
Learnability
Maintainability Operability
Modularity User error protection
Reusability User interface aesthetics
Analyzability Accessibility
Modifiability
Testability
Securit Reliability

Confidentiality
Integrity
Non-repudiation
Accountability
Authenticity

MathWorks AUTOMOTIVE CONFERENCE

Maturity
Availability
Fault tolerance
Recoverability

Refer from ISO/IEC 25010
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Error correction costs today

Typical fault correction during:

concept phase 1
A sample 3,5
B sample 4
C sample 6
PV series 65
0 series 80
series 90

Therefore: resolve defects as early in the process as

possible!

KEuro
KEuro
KEuro
KEuro
KEuro
KEuro
KEuro

Source: HIS (Audi, BMW, Daimler, Porsche and Volkswagen), not considering vehicle modifications like flashing, commissioning etc.
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Consensus: the better the processes...

... the earlier defects are detected

... the less systematic faults remain in the product

... the more accurate are the plans & estimates

... the more predictable is the organization’s performance
... the more reusable are assets and knowledge/experience
... the lower is the cost

MathWorks AUTOMOTIVE CONFERENCE
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Levels of abstraction of the term “process”

The “WHAT"® (the goals):

(What is to be done, and why, and what are the
technical dependencies)

Abstraction from l

— The “‘HOW*® (the way to the goals):

(Lifecycle models, tools, templates, methods, metrics,
best practice, guidance, procedures, roles & skills,
tailoring guidance, “interweaving“ all this to form

workflows)

Abstraction from l

The "“DOING":

(Tailoring, set-up, and project performance according
to the tailored method)

f— )

|

Projects, Org units

&\ MathWorks
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Process in “What” Level - Automotive SPICE®

Q- )\ What
‘ > Two dimensional model for Process & Process

Capability oT

»

@,
Q
. . o 24
o = Process dimension ]
O Process Categories —
i 2 51
~ O Processes (P1, ..., PN) <
Projects, Org units (l;
.- . . < 24
= Capability dimension )
O Capability Levels (CL1, ..., CL5)
O Process Attributes 1T

Pl P2 P3 ...
Processes
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Process in “How” Level - methodology

e, Bk, TEM:
- AUTOSARZEFS

- BT &R (MBD)

0% 2 ::
X 5059‘“9 .
—
Wetno®® H
ow
. -
AN Application Layer

Abstraction from

i
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Abstraction from

Runtime Environment

Microcontroller

Projects, Org units




Automotive SPICE® PAM and ‘VDA scope’

Acquisition Process
Group (ACQ)

System Engineering Process Group (5Y5S)

ACQ.3

Contract Agreement

ACO.4
Supplier Monitoring

ACQ.11

Technical Requirements

ACO.12
Legal and Administrative
Requirements

Requirements Elicitation

5Y5.1

5¥s5.2

Systerm Requirements
Analysis

5¥5.3
Systemn Architectural
Design

5Y5.5
Systemn Qualification Test

5Y5.4

Systermn Integration and
Integration Test

Management Process
Group (MAN)

MAN.3
Project Management

MAN.5

Rizk Management

MAN.6

Measurement

ACQ.13

Project Reguirements

ACQO.14
Request for Proposals

ACQ.15

Supplier Qualification

Software Engineering Process Group (SWE)

SWE.1

Software Requirements
Analysis

SWE.2
Software Architectural
Design

SWE.6

Software Qualification Test

SWE.5

Software Integration and
Integration Test

SWE.3
Software Detailed Design
and Unit Construction

SWE.4

Software Unit Verification

Reuse Process Group
(REU)

REL.2

Reuse Program

Management

Supply Process Group Supporting Process Group (SUP)

(SPL)

SPL1 SUP.1 SuUp.2 SupP.4 SuUp.7

Supplier Tendering Quality Assurance Verification Joint Rewiew Docurmentation
SPL2 SUP.8 SUP.9 SUP.10
Configuration Problem Resolution Change Request
HIGCRICEIEIEase: Management Management Management
Primary Life Cycle Processes | | Organizational Life Cycle Processes |

Process Improvement
Process Group (PIM)

PIM.3

Process Improvement

Supporting Life Cycle Processes

Red frame = processes of VDA scope |
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4\ MathWorks

10



:EF&

—H

I I o

El=1=1 7]
" %ﬁﬁgn

- SXFAMBDJG %, iWEASPICEESK

— MBDF AR
— FEMEHMF): SWE.3 FtFEMIZIT ST
— JEREME): SWE.4 EdEa Tl

MathWorks AUTOMOTIVE CONFERENCE

4\ MathWorks

11



MBDHR] HJ/& e A-SPICEE K

VDA | B o 2.2 Application in specific environments

Joint Quality Management

in the Supply Chain 2.2.1 Model based development

The approach of model-based development

complex algorithms.

MathWorks AUTOMOTIVE CONFERENCE

can be used for different

purposes within the [system] and oftware| development e.g. models can
support the requirements elicitation process or support the development of
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E Where Errors Are Introduced... and Detected erfect world would Idok like this:
4
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| ¥
| l" |
Detected .
- e BHHE SR E W eeeeeee
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SWE.3 41201

SWC Requirements

(RENZTHAIE)
SW Req. J
SW Arch.
Design 7

SW Design and mdl

qit5e

3 TR LA (1)

Software Engineering Process Group (SWE)

SWE.1

Software Requirements

Analysis

Software Qualification Test

SWE.6

SWE.2 SWE.5
Software Architectural Software Integration and
Design Integration Test
SWES SWE.4
Software Detailed Design : , .
f 3 Software Unit Verification
and Unit Construction

EMfFlifEH

_|_

{

1=RENGT

(ﬁ#ﬁmﬁﬁ)}*

R
(=B +RTAE)

KRS 4ERL ]—» SW Unit ({{73) J

Rules
7
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SWE.3 #HiF Mm% it 5 B T i E R4 (2)

NENSWCH MR, RITHERE
— {FEHSimulink, StateflowZs
— FSIZSWCEE R EMIINEEEFRKAIIEINBEIETE K (SWC Req., Design Rules)
— EIsimulation, TMIRIH/EARIIERRME
— JBidModel-Advisor Checks, H{Fi#Eautomotive/TIAEFAERN] (Z0: MAAB, MISRA, 150262625F)

ICREXAZITER
— B TextZz(,, A EFigiHEA(RER)
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Model-Based Design and Automotive SPICE

SWE.3.BP1: FF & {441

2t — SR

Requirements - simpleRobot

View: |Reguirements ~ IL_LEj: 3 H =

= [&]

EOREREL SR 7 g/ =

MathWorks AUTOMOTIVE CONFERENCE

Apply Stereotype

simpleRobot
] simpIeRﬂhot [ 3
7

B .I'..r

El Localization ] Path Planning User Interface

L=l Explore

SeifLoc b b Salfioc

Open

D Open In New Tab

v

g Open In New Window

= 4 cut Ctrl+X

Copy Ctrl+C
Paste Ctrl+V

P

o Delete Del

Save As Architecture Model...

H 4 - Create SinTeHSeEp—
Link to Madal

i

_@ < Add Variant Choice

Create Spotlight From Component

update (@i

plate @

mza @

merge

ADD IMPLEMENTATION HERE

i vrite

P ou

tput
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Model-Based Design and Automotive SPICE

SWE.3.BP1: & HHIEME T — kLN 538

WAEIBER;

=K AT LA

HNERINE
Doors,
Excel,
Word

FA

¥4 CruiseControl Req * - Simulink

Model Data

= s @ i) | =) i) @
Model Schedule | 7| podel Insert Atomic Variant Subsystem  Referenced Insert
Explorer Editor Settings + Subsystem  Subsystem  Subsystem Reference Model Chart
DESIGN SETUP INENT

@ 4 Find =
Model LM Compare ~
Advisor v M Environment =

VALUATE &
Ll CruiseControl_Req
® [*ajCruiseControl_Req b

4 8B

E

B

Reguirements - CruiseControl_Req

View: Requirements - %, 1 [@

[#3: Set Speed/Decelerate Bution

#2: Enable/Disable Switch

[#8: Engaged (active) Output

Cruiss0noft

baciean

engaged
Brake T
Brake
fia SpeediAccelerate Butt
3 it
% et Espeed y

[#8: Target Speed Output
boclesn
S aaowed|

uintg
< tspaed W

tspeed
bocean
£ AccelResSw
AccelResSw
/ Compute target speed

na_0006: Guidelines for mixed use of Simulink and Stateflow
i FHHR: 25 WL T o 7 3 5 R AR IR S R AT A

Interface

Enable/Disable Switch

Set Speed/Decelerate Button

Resume Speed/Accelerate Button

Vehicte Speed Input

J

Vehide Brake Input

Engaged (active) Output

Target Speed Output

Stop Time | 2
&

Normal -

Update
Mode| ~ 6§ Fast Restart
COMPILE SIMULATE

Property Inspector
Requirement: #2

Details

¥ Properties

Type: Functional  ~
Index 11

Custom 10:

Summary: | Enable/Disable Switch

Description  Rationale

(Coverage) =

< [#l

- AETIREMEK,

gtk

4y |Tahoma ~j10 v B Z U W e B B | - &

The controller shall have
operation of the

Keywords:

B Revision information:
¥ Links

4= Derived from:
& INTE- i

= 4= Implemented by:
D CruiseOnOff

Functional

View 1 warning

MathWorks AUTOMOTIVE CONFERENCE
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FixedStepDiscrete

&\ MathWorks

% ATBLEL & AR
SRR e

20



Model-Based Design and Automotive SPICE
SWE.3.BP1: A& RHFiFMig it — IR R

#3, s _car_full_mask/vehicle =& %

= — - - — - 1 function [mean,stdev] = stats(vals)
File Edit View Display Diagram Simulation Analysis Code Tools Help
2 $ #code
- e e ~ |30 Normal - -
3
sf_car_full_mask vehide X R ) )
4 3 standard
®
5 3
&
A= len = length(vals):;
vehicle_inertia wheel_speed 8= mean = avg (vals len) .
Nw0 =0 % =
Nw (rpm) o v (mph) v 9 -— stdev = sqgrt(sum(((vals-avg(vals,len)).”2))/1len);
R0 = coder.extrinsic('plot'):;
= I T
— | Bt
double 12
drag-+friction " .
13 function mean = avg(array,size)
N 14 = mean = sum(array)/size:;
Ready 150% ode3
Stateflow — instantaneous changes Subeystems i
o - ] P A =——— A
SteadyState
— en:clutchControl=0; g2 2 b G
[speed = up_th &&. .. R OuaTurguem Nostine s -
GearState ==5 && ... Erone S ayater Retorerce
floor{GearState) == GearState]
fclutchControl=1;}
Variants Model References C Caller
preUpShifting
i = P —T oowr Si0amo,_maret_counter
[=peed == up_th] Yot 2 1 X P ou oupul <Furctontame=
Tafter(0.5,sec) Ysonsers =
Mspeed=up_th] s —— -
| UpShifting
R Simulink Function MATLAB Function MATLAB System
e ==13 [shiftComplete==1] | en:[C1,C2] = clutchstates...
own;} {GearState Up} (GearState, clutchControl) = b
L) »
| | 4 v b Systom v
o
Ready (ICED) '"’
o TR P TR e

MathWorks AUTOMOTIVE CONFERENCE 4\ MathWorks




Model-Based Design and Automotive SPICE

SWE.3.BP2: E X B izd - HEFH

B #EFHEERTEO, FESHIAR
W&

HiE=H5 | EEEOES MEELZ 84

P/ FRYdata dictionary, 1EBISEEFEES|FH

RIAC AEREDY, fRREOEAREEREE

B—EE

— R2019a ZHE—EOEZSNIEFHESENX, &
R EEeEREON—3t, RREMRKBERE
—DENX, WREUEEIRMET.

FRBVA R AYSDD I Y iE data dictionaryEN.
EOER, AEREFEARZOEE,

MathWorks AUTOMOTIVE CONFERENCE

Application
A N 2 Y R
81 < El s2f—>»]s2 s3fp—»(1)
b A N i N A
A1 A2
El ké .Cs‘_w')zu P ﬂ%
< Alsldd > < A2sldd 5 < A3sldd
BP1, Table1 BP2a, BP2b, Table2 BP3, Table3
_—PFBP P P BP —]
< Sensor, S1 81, 82 Sensor, S2, S3
v ‘:" v
Common.sidd
Check consistency for duplicate data across components
4\ MathWorks
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Model-Based Design and Automotive SPICE
SWE.3.BP2: E X HHEB O - #OxRA)

B Model Explorer - o x
o &= 3.1 Design Variable Summary
2o R comermscr: . ctomsryiDesn Ctan_150808\8utn v _Worksop!odes equiemeses|CrseContol_Reao6 580 (an beow) ot Signal: AccelResSw
Cobare View: [ Dibonsry O0jecs 7| shon et Moedlil T oo e [bocean A - Table 3.1. Design Variables
e Sana Ve DaiToe Devensors Gorviedy Hn M Ut s Sorsgecies [ P
Hp— ook 1 o N .
[ e s = v st e Compesey: o 5 Variable Parent Blocks Size Bytes Class Value
Bl rueecoremt o 1] <t Miimum; 0 I Masimum: 1 i Name
i e P——
: Lo s — AccelResSw | AccelResSw 1x1 8 mpt.Signal | < mpt.Signal>
» ® » o Gt strbtes
Memarysecsor: ettt E Brake Brake 1x1 8 mpt.Signal | < mpt.Signal>
- —
Z:“"""““’ CoastSetSw | CoastSetSw 1x1 8 mpt.Signal | < mpt.Signal>
—_ CruiseOnOff | CruiseOnOff 1x1 8 mpt.Signal | < mpt.Signal>
e Speed Speed 1x1 8 mpt.Signal | < mpt.Signal>
Descpn
engaged Compute target speed 1x1 8 mpt.Signal | < mpt.Signal>
holdrate Compute target speed 1x1 1 uint8 5
incdec Compute target speed 1x1 1 uint8 1
maxtspeed | Compute target speed 1x1 1 uint8 90
mintspeed Compute target speed 1x1 1 uint8 20
Deta Source:  CruseControl_Req_dd sidd -
(I =0 tspeed Compute target speed 1x1 8 mpt.Signal | < mpt.Signal>
. > a w | [&
ot Semh fmits

MathWorks AUTOMOTIVE CONFERENCE 4\ MathWorks




Model-Based Design and Automotive SPICE
SWE.3.BP3: #ik sh7S1TH e —

Discrete-Time
1 Integrator

() Initialize

() Reset

m

Initialize Function Reset Function

N FA A~ Bl EAR 0 R #Unitialize,

Reset, Terminate

=

(D Terminate

Terminate Function

[ ]

memlil velocity Sample Time Legend X
Unit Delay1
— — 2 L L msmfoc ~
A 2 b -_ \V/ - E3 uint6 02| 2 position_valid P
2 E N o \ [=] Unit Dellay Sample Times for 'pmsmfoc’
. fn IS —, E 7
N ¢+ EnumControllerMode D2
controller_mode uint16 02 Color Annotation Description Value
2 Bl 01 Discretel  4edS
P single .
Lint16 D2 velocity_command - D2 Discrete 2 0.005
\% \1. = ‘ME NS CO— S o o . B f Constant  Inf
18 1 Stateflowss H 14 8B TheEHRE SR =1 C e s
. \N1V; =] b EnumCommafdType D2 position_command
J H - - EnumEmagype D1
comma”d,:ynzi . single D2 Print
- ’ torque_command int16 (3) D1 error s
command_value . ¢ uin
SENSORS_STRUCT D1 pwm_compare 3 Help
@ > pwin_compare
- A AN
4. {£ A Schedule Editor RI{R{LIEE
. ava v TS
4 e
{OneTic Generator ;R i . 77‘ TLLTTIITIT] -
| E1tle_AD t_1tic_A | i
; PPort_DE1
i onevery(1,tic): B ¢ 1tic_B

i t 1tic_B;t 1tic_A;
o

%

TenTic

Scheduler

MathWorks AUTOMOTIVE CONFERENCE

t

10tic()

t_10tic PPort_DE2

‘adas

RPort_DE1

TicToc

AsSWC

@)

I
!
!
i PPort_DE3|—»(1) /N
jonevery(10,tic):t_10tic; RPort_DE1 (ErrorStaty =
\ N ) e
o oesl >
RPort_DE2 B
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Model-Based Design and Automotive SPICE

SWE.

By LestSuite * - Simulink

@ 7 . TaceSgl B | Pouse Time] & sopme [3 4 & B -
Performance | Disgnostks infomation oMt Ot > T Updwe |l T suw un St
Advisor = - Oveslays »  Output Vahues (1) G + B Bresipoints st = Modsl = o9 Fast Restart Back v (Coverage) = Forward
FiE A=t - B T ot or vz
§ e o e » Hahight Mene~ w3
b e {
i o . oo H
= i
boolean D1 \
& P CruiseOnOff
- —£ CruiseOnOff
CruiseOnOff
-E engaged
boolean D1 engaged >.
- P Brake boolean D1
-EBrake engaged
Brake
-ulnlB D1
P Speed
Speed
Speed €5p
-buolean D1 i
stSetSw uint8 D1
£ CoastSetSw >.
CoastSetSw -Etspeed
tspeed
-buolean D1
AccelResSw
ACCeIResS;vE
ComputeTargetSpeed
-
£
» b n.

Model Dota Edtor | Core Mappings - C
Reacy

3.BP3: iR shITA - =5

2

MathWorks AUTOMOTIVE CONFERENCE

FaxediStepDiscrete

¥ Sateflow [chart) CruiseContiol_TesiS:

SMULATION MODELNG

@ [

nance  Diagnastics

By information Ovelays

W Comput
& | FBcruseconma Tessute b BhGomputsTaroesonsd

[+l

BEeE+E @O0, d0

n

=
-
» @
Medel Data Eeiter | Gose Mappings - C
Ready.

Pause Tims)

1@ Asdneskpon: [ Medim

T—e ]
nassaTIoN

Animation Speed 3

=
Update

CMPIL

Mor
Model = | 18 Fast Restart

e [55 4 @

Aun
Back + (Coverags)

= o

>
sup
Farward

(ERUEE
.
TANDY

P

e harge Tt s s
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Model-Based Design and Automotive SPICE
SWE.3.BP4: &R HFiFH1Z T — W E)IEH

- WPEHIRE, HAWARSRESJIEWRISWC Req. (IRITHIKIE) Functional suitability

Functional completeness
Functional correctness
Functional appropriateness

(‘(‘K“‘QQG(‘Q?F!E!':I!I!‘!FE!'!',III“FFAE ® g

Tk gL E]
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Model-Based Design and Automotive SPICE
SWE.3.BP4: & HFiFR 1T — BIRASE

- BiIModel-metrics, FTHMEERISIRE. MIRE
- IENEESERITIARERRSMY (30: 15026262, MISRA, MAABSS)

v . @ Modellng Standards for MAAB
e LAl Mt e
v [v] E@ Modeling Standards for ISO 26262
'_| ') AI’\; nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

v . “3 . i@ Mcdelmg Standards for MISRA C:2012

- 8 x
v .
z:Jun) =]lw |53
v taw/Wor v
i ecks Model Advisor Report - CruiseControl_TestSuite.slx
@ @ Passed Simulink version: 10.0 Model version: 1.488
o F;ch System: CruiseControl_TestSuite Curren t run: 30-Apr-2020 14:15:36
“ » @ 141 items with a timestamp different than 30-Apr-2020 14:15:36
@ A Waming Treat as Referenced Model: off
1 Not Run
Run Summary
Pass Fail ‘Warning Not Run Total
@ 165 Qo A48 684 897

= By Task
= 1 Modeling Physical Systems @0 Qo do L2

I Check consistency of block parameter units

Not Run

Check for dry hydraulic nodes
Not Run

v

= 2 Simulink Code Inspector compatibility checks @o Qo Ao Llsg

I Check code generation settings

v Not Run
Check data import and export settings

Not Run

—! Check diagnostic settings
Not Run

MathWorks AUTOMOTIVE CONFERENCE

Maintainability
é" Modularity

Reusability

Analyzability

Modifiability
Testability
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Model-Based Design and Automotive SPICE
SWE.3.BP4: T H{E A IEIZIT - PIL
- 18IIPIL (Processor-In-the-Loop), FEIABRIESE FRVRIRTEL. MHBESE

v Code Generation “| Code profiling Performance efficiency
Optimization Time behavior
Report |¥| Measure task execution timel Resource utilization
Comments Measure function execution times: |Detailed (all function call sites)l . Capacity
identifics Workspace variable: executionProfile ISave options: All data § »
Custom Code
Interface Code I "
Code Style
: : i igure...
Verification Thin I ioTypdcType piCtr_pil_start | g
Temp|ates bl oquiny_scalosd (PIL)
I.*EE':'EE"_EL'E_;E'L';-EE'_-EE BRI, o] ™
- : — ¥4 Profiling: controller_pil_start/ETC Controller = O X
e Type " 4 v . >4 [E
ETC Contraller Block: ETC Controller
Maximum Average Maximum  Average Calls
Execution Execution Self Time Self Time
Timeinns Timeinns inns inns
ETC_outpat piCtri_pil_start_initialize
16000 16000 16000 16000 1| B
piCtri_pil_start_Init
16000 16000 | 16000 16000 | 1| ey

piCtrl_pil_start [0.01 0
104000 Iaoml 104000 80348 1001 | F4 S

View full code execution profiling report
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Model-Based Design and Automotive SPICE

SWE.3.BP5: #3 W[aiB 4 & SWE.3.BP6: fafr—E%

¥4 CruiseControl TestSuite - Simulink

Managements
Tools

external tools R2019

MathWorks AUTOMOTIVE CONFERENCE

@™

‘boolean * e
r bockean

€

- v
3

£ A/ \

- IJ \ \ SIMULATION DEBUG MODELING FORMAT APPS REQUIREMENTS x POLYSPACE
- [EEREEHIgIHKIEZE, #I7W A {33 = — -
E -z~ Ll @ Lagh & import 2 Highlight Link €] <
Save All | Requirements New ™ Open | [ Layout Check | Share
- Editor Requirement Set Consistency | +
FILE EDIT REQUIREMENT SET VISUALIZE ANALYZE SHARE
~ CruiseControl_TestSuite
s \ E s © |['mjCruiseControl TestSuhe b | @ Web Browser - Requirements Report for CruiseControl Testsite — o X
=§ |
- -LX-L-|_ W?E Eg F m t [u] I u W d / E I D O O R @ Model Advisor - CruiseControl TestSuite Requirements Report for CruiseControl_TestSuite » | + e:uf=]= S
O r a I E O r Xce 7 S :j a @ 5 M Location: filev//C/zfan d-with-model Kflow/CruiseControl_TestSuite_requirementshtm
5] File Edit Run Settings Highlighting Help
- TPl = Requirements Report for CruiseControl_TestSuite
& ] £ Modeling Single-Precision Systems
[ & igrating to Simplified Initialization §
N R = [] & Row-major code generation Table of Contents
% \ t b I t R tE 'l, E 3 O L el Referencng 1. Model Information for "CruiseControl_TestSuite"
A C) alio {a [0 [ 3
LL_:I raceapnllity rhepor 71_—, O 162 mamona Loy Lrks o 3 e it
[[] & pata Transfer Efficiency 3. Svstan - CriigeCantcol
3. Sys ontrol_TestSuite
L1 s-function Checks 4. Chart - ComputeTargetSpeed
] 1 & simulink Design Verifier Compatibilil
E _ [ & simulink Design Verifier Desian Errd. List of Tables
el ] & Simulation Accuracy
» 1 £ simuiation Runtime Accuracy Diagny l 1. CruiseControl_TestSu le
(] 2 Managing Data Store Memory Block = 2.1 facts linked
1 52 Simulink Model File Intearity 1.0l S o]_TestSu i
R ~ ] @ Requirements Cnlnswsnem; Checking - Objects in "ComputeTargetSpeed” that have
View: Require 1 @ 1dentify requirement links with
i @ 1enity requirement iinks et - Chapter 1. Model Information for "CruiseControl_TestSuite"
1 @ 1dentify selection-based links hg
External ~ (% Cruisecon [1 @ 1dentify requirement links with | Table 1.1. CruiseControl_TestSuite
Requirements - B S T i . i
« Word / Excel \ModelVersion 1.488 (ConfigurationManager IN/A
Simulink Requirements . IBM® Rational® Created Wed Aug 30 16:41:02 2006 Creator The MathWorks Inc.
[N xls DN DOORS® |LastModifiedDate Thu Apr 30 14:15:19 2020 [LastModifiedBy 2fan
% Import + ReglF™ standard
P bwcrs_req Chapter 2. Traceability Summary for "CruiseControl_TestSuite"
~ i Import1 References to crs_req.docx + B &5 5525 B2 Simulink
Update &1 Overview 78 Table 2.1. Artifacts linked in model
V2 System overview [[D_ [Artifact names stored by RMI [Cast modified [ links|
21 System inputs + TESImulinkIF5E T3 F A [POCT [CruiseControl TestSuite slreqx [Sat Aug 03 00:01:57 2019 43|
W22 Cruise control mode indicator F RSB 2019
- = E23 Cruise control modes . Chapter 3. System - CruiseControl_TestSuite
w3 Functional Requirements + SHFRERNA ReqlF
Requirements Export E 4 Interface specification * Enables roundtrip with
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8 Requirements Editor - X

File Edit Displas Anshaic Damnre Liain
CruiseControl_TestSuite - Simulink -

&Od
REQUIREMENTS x
View: |Requireme!
L«H L[5 I -®
Index |
i < @ Web Browser - Requirements Report for CruiseControl_TestSuite - O X
4
v (%] CruiseContro Save All - Requi
vE1 - E Requirements Report for CruiseControl_TestSuite + BHDHO = SIMULATION DEBUG MODELING FORMAT REQUIREMENTS. % POLYSPACE
11 A
0 FILE d4mwp | 5 | Location: filey//C:/zfan_190408/insidelabs/getting-started-with-model-vnv-tester-workflow/CruiseControl_TestSuite_requirements.htm
- . . 7 4 - . o 2 1
iz © Lnaprer Z. 1raceapuity dummary 10r “CruiseControl_ 1 estsuire N i Ea b & import | O Highlight links (@) g
= 1: ® |[%) CruiseCo . - Save All | Requirements New ™ open [l Layout ~ Check Share
S | Table 2.1. Artifacts linked in model - Editor Requirement Set Consistency | ¥
B FILE EDIT REQUIREMENT SET VISUALIZE ANALYZE | SHARE r Y
17
vE2 o [ID JArtifact names stored by RMI [Last modified [# links| - CruiseControl TestSuite -
R [DOCT |CruiseControlTestSuite.slreqx [Sat Aug 03 00:01:57 2019 [44 | ® |[Falcruisecontrol Testsuite v g
[FIE XTI
E2n F3
B2 = Chapter 3. System - CruiseControl_TestSuite Q [ S z
E 23 - - E CruseOnof £ CruiseOnOff g
24 =)
boolean engaged
825 - = @ g engaged
26 O O"’“" Brake w
27 £ intd
28 . B E—’s g ESPend fosed {
29 . oo -
v m‘; & - L boolean
E 31 - mamafc““‘s"s"‘ *
B 32 = T sl tspoed
B 33 » +
E 34 - ComputeTargatSpaed
= 35 [ pequirements - Cni 1Y —
v®a eq £
Q41 yiew: Requirement bociean Model Data Editor | Requirements - CruiseControl_TestSuite
@42 D Ready 89% FixedStepDiscrete
04‘] T - - - - B T
G a4 =
@ as v [l CruiseControl
@46 vE1 I . :
G47 o Show in Simulink =1 L& [£] e  Prope "
Qa8 = . . . . . N r
49 Table 3.1. Objects in CruiseControl_TestSuite th; © Requirement Links View: Requirements ~ Search Type: Functional ~ ~
<@ 12 (earch |
Index: 13
B 13 - - Index D Summary Implemented A
Linked Object IRequirements Data . [z
B 14 d v (%] CruiseControl_TestSuite O Custom ID: |4
- "Resume Speed/Accelerate Button I - . | vE1 #1  Interface | S
Acc . . } reax. at "4" ry: |Resume Speed/Accelerate Button
B is AccelResSw (CruiseControl_TestSuite#4)" CruiseControl TestSuite slreqx. at "4 . ® L1 2 Enable/Disable Switch — "
E 16 "Wehicle Brake Input ""'-\ E 12 #3  Set Speed/Decelerate Button ] Description  Rationale
17 Brake L~ e P - CruiseControl TestSuite slreqx. at "6" 3 SN R —— b homa~f10 v/B 7 U B E=E = »
(CruiseControl_TestSuite#6) E 14 #5  Vehide Speed Input [ ]
vE:z "Set Speed/Decelerate Button ELs #6  Vehide Brake Input . The controller shall have an input button to:
2 | P ; e . CruiseControl_TestSuite slregx, at "3" & 16 #8  Engaged (active) Output 1
B 21 (CruiseControl_TestSuite#3) 17 #9  Target Speed Output " = set the target speed to last acceptable target
& 22 c OnOff 1 "Enable/Disable Switch c c | TestSuite slreax. at 2" vE:2 #10 Functional 1 speed when the cruise control is not engaged
B 23 ruiseOn * (CruiseControl TestSuite#2)" ruseControl_TestSuite.slregx, at "2 @ 21 #14 Disabled (off) during start-up 1 (active)
= — B 210 #23 Continuous "Accelerate” input increases... (D -
B2a || aged |, "Engaged (active) Output CruiseContro]_TestSuite slreqx at "8" @2 524 Contnuous Decclerate”input dcresse.. QRED accelerate (Increase) the target speed when the
E2s g " (CruiseControl_TestSuite#8)" : - S 22 #15  Not engaged with enabling (on) ]
" "Vehicle Speed Input E 23 #16 Disengaged (not active) when disabled ... ([ D p ‘
Model Data Editor | |22 L. . A p_ p_ - CruiseControl_TestSuite slregx, at "5" & 24 #17 Initial transition from disengaged (inact... (NI eywords:
el Data Editor (CruiseControl_TestSuite#5) E2s #18 “Resume” input ignored untilthe initial .. (D N —
Ready "Target Speed Output i E 26 #19 Subsequent transition from disengaged... ([ D .
tspeed 1. {Cru;se(‘oulrul TestSuite#9)" CruiseControl_TestSuite slregx. at "9" E 27 #20 Subsequent transition from disengaged... (D ~ Links
— - - B 28 #21 “Accelerate” input increases target spe... ([ NI
» & 29 #22 “Decelerate” input decreases target spe... (HEED % 4 Implemented by: ¥
w2 #3C_Cafab —
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& @ simulink Web View - Created by x4

I Mod
*E: Advisc € c @ File | C/zfan_19040 delab tting-started-with del test kflow/CruiseControl_TestSuite/webview html#slwebview:1

= CruiseControl TestSuite pdf - Adobe Acrobat Reader DC

. 1_ @ | File Edit View Window Help
— Web View (HTML) | BT p——

_ GEEBEQ OO (e NBOO w - KRBEAT © 2
— Design Report (PDF) - | o s x Chapter 2. Root System

= H B %

@ [ Table of Contents Figure 2.1. CruiseControl_TestSuite
[ Chapter 1. Model Version

@ [ Chapter 3. System Design Variables CruiseOnOff
boolean

@ [ Chapter 4. Requirement: ﬁ{ﬁr&ke ¥ Brake
Brake
-l [ Chapter 5. System Model Configuration
L uint8
[ [ chapter 6. Glossary et

B Chapter 6. Glossal Speed
Reg Speed Rt t
» m A
7 @ 7
= [ Chapter 7. About this Report boolean
equire

= Constoots f CoastSetSw
View:
- _E?er 14 boolean i
v e e AN J
v ComputeTargetSpeed
i
Interface
Input Signals
Model |
Ready Table 2.1. AccelResSw
Description:
Data Type: boolean
Width: 1

Dimensions: [11]
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% Commonly Used Parameters = All Parameters
- MBDEzIBEER

Select: Target selection
K — K M Solver System target file: |ert.tlc Browse...
- HUEFHMEUEEE e ,
Optimization Language: c v
~ S v Diagnostics Description: Embedded Coder
- RIS G
Data Validity Build process
. . Type Conversion ["] Generate code only
—_ {x{{]%lﬁ gznmn;:t?bv;ﬁzy [] package code and artifacts Zip file name:
Model Referencing Toolchain settings
Stateflow Toolchain: Microsoft Windows SDK v7.1 | nmake (64-bit Windows) @
Hardware Implementa...
PS/:cr:jjlaEg;e_rl_&ear:;:tg Build configuration: Faster Builds v
v Code Generation » Toolchain details
Report R .
Comments Code generation objectives Set ObJECtIVES - Code G
zﬁgg?r:scme Prioritized objectives: Unspecified D o f
f_'ltf:f?_fh Check model before generating code: Off escri p ion
g Select and prioritize your code generation objectives. You can add custom
9 X objectives, for details, see the documentation.
Available objectives Selected objectives - prioritized
ROM efficiency Execution efficiency
Safety precaution " RAM efficiency
Debugging Traceability
MISRA C:2012 guidelines -
Polyspace
OK Cancel Help
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Py cr

uiseControl_TestSuite - Simulink

(
Emb
cG

oy

Code Perspective Help

[*al Code Generation Report

@ © @ FAnd: |
Contents

Summary

Subsystem Report

Code Interface Report
Traceability Report

Static Code Metrics Report
Code Replacements Report
Coder Assumptions

Generated Code
[-1 Main file
r in

-1 Model files

CruiseControl_TestSuite.c
CruiseControl_TestSuite.h

CruiseControl_TestSuite_private.h

[-1 Utility files
rtwtypes.h

CruiseControl_TestSuite_types.h

4 w Match Case

File: CruiseControl_TestSuite.c

1/
? ¥ File: CruiseControl_TestSuite.c

;%

I * Code generated for Simulink model ‘CruiseControl_TestSuite'.

* Model version : 1.484

*

Simulink Coder version

i8 Target selection: ert.tlc

1 Embedded hardware selection: 32-bit Generic
12 * Code generation objectives: Unspecified

13 * validation result: Not run

14 ¥/

*

#include "CruiseControl_TestSuite.h™
#include "CruiseControl_TestSuite_private.h"

20 #define CruiseContro_IN_NO_ACTIVE_CHILD ((uint8 T)eu)
21 #define CruiseControl_TestSu_IN_STANDBY ((uint8_T)2u)
22 #define CruiseControl_TestSui_IN_CRUISE ((uint8_T)1U)
’2 #define CruiseControl_TestSui_IN_Steady ((uint8_T)3U)
74 #define CruiseControl_TestSuit_IN_Accel ((uint8_T)1U)
25 #define CruiseControl_TestSuit_IN_Coast ((uint8_T)2U)
26 #define CruiseControl_TestSuite_IN_OFF ((uint8_T)2u)

#define CruiseControl_TestSuite_IN_ON ((uint8_T)iU)

29 /* Block states (default storage) */
3@ DW_CruiseControl_TestSuite_T DW;

32 /* Real-time model */
33 RT_MODEL_CruiseControl_TestSu_T M_;
34 RT_MODEL_CruiseControl_TestSu_T *const M = &M_;

/* Exported data definition */

“

/* Definition for custom storage class: Global */

9.2 (R2019b) 18-Jul-2019
8 C/C++ source code generated on : Thu Apr 38 11:36:53 2026

/* Named constants for Chart: '< >/ComputeTar, ) txs

39 boolean_T AccelResSw; /% "<Root>/AccelResSw' */
48 boolean_T Brake; /* '<Root>/Brake’ */
41 boclean_T CoastSetSw; /* '<Root>/CoastSetSw' */
42 boclean_T CruiseOnOff; /* '<Root>/CruiseOnOff' */
43 uint8_T Speed; /* '<Root>/Speed' */
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[MBD.RL.8] If software units that are generated from the verified model by using a qualified tool chain (and without any
further modification after generation) are not statically verified, the indicator SWE.4.BP3 must not be downrated.
[MBD.RL.9] If software units that are generated from the verified model by using a qualified tool chain (and without any
further modification after generation) are not unit tested, the indicator SWE.4.BP4 must not be downrated.

Note: Qualified tool chain for the code generation means that there is evidence that the generated code is correct and
consistent with the model.

From Automotive SPICE Guideline 1% edition

Part6—-9.4.1

NOTE 3 For model-based software development, the corresponding parts of the implementation model also represent
objects for the verification planning. Depending on the selected software development process the verification objects
can be the code derived from this model, the model itself, or both.
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Design | Integration Test
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\
1
SWE.1 1
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Bug Finder

o  PRIERNZE RN AT 4EFR 1
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Metrics

_Overflow, Underflow

B | Good Practice-11
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W' Polyspace R2019b - CruiseControl_TestSuite C:\zfan_190408\insidelat ing d-with-model [ Its_CruiseControl_TestSuite\CruiseCantrol_TestSuite - [ul X
File Reporting Access Tools Window Help

‘ (5] Polysoa(eeug Finder x + = X

W' Polyspace R2019b - CruiseControl_TestSuite C:\zfan_190408\insidelat ing d-with-model kflowAresults_CruiseControl_TestSuite\CruiseControl_TestSuite\CP_Result - [l X
File Reporting Access Tools Window Help
% & @l (> Run Code Prover » I Stop [

@ Polyspace Code Verification x + - x
« C' @ File | Cyzfan_190408/insidelabs/getting-started-with-model-vnv-tester-workflow/results_CruiseControl_TestSuite/CruiseControl_TestSuite/CP_Result/Polyspace-Doc/CruiseControl_TestSuite_Developer.html O cuest
Report Author: zfan B

Venfication Author(s): zfan
Polyspace Vorsion(). Polyspace Gode Prover 10.1(R20180 Updste 1)
Project Version(s)

Result Folder(s)
Cizfan_1904 tarted-with-model-vnv-test _CruiseControl_TestSuite!CruiseControl_TestSuite!CP_Result

Published 03-May-2020 10:39:48

O Table of Contents

E Chapter 1. Polyspace Code Verification Summary
[ Chapter 2. Polyspace Run-Time Checks Statistics
[ Chapter 3. Code Metrics

[ Chapter 4. Polyspace Run-Time Checks Results

B Chapter 5. Global Variables
&3] mwnwgummmms
[ Chapter 7

Chapter 1. Polyspace Code Verification Summary
Table 1.1. Code Metrics Summary

Polyspace Code Metrics Enabled |
Pass/Fail

Table 1.2. Coding Standard Summary - Coding Standard Checker

[Coding Standard Checker Disabled
Pass/Fail

Table 1.3. Run-Time Checks Summary

RunTime Checks . Fwhed |
Number of Red Checks o

Number of Gray Checks 3

Number of Orange Checks

Number of Green Checks 84

Proven 100.0%

Pass/Fail
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test environment
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conditions
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#J Test Harness: CruiseControl_TestSuite_Harness_Accel_fixed_rate * - Simulink

H HI Run ) 1. after(1,sec) step. 1 V¥V

1 engaged
® FILE EDIT RUN
& Outp ~ Results: 2020-Apr-30 09:15:41 160 bal 1
! E ~ ™ CriiseControl _TestStite Ml 16m
= & E Disengage when speed outside threshold
=) : " "E [Z] Engage when speed within threshold
L] 5 - r E sldv_mcdc
= s ~ [} CruiseControl_TestSuite_B2B
|£] Disengage upon braking event
o [£] Disengage when disabling
Step |=) Accelerate at fixed rate
Ru @Wste only when engaged
sis \_3 Decel at fixed rate
ste —
- |=] Decel only when engaged
ste |=] Disabled during start-up
ste J [£| Disengaged when enabled
:: [E] Re-engage after being disengaged
ste [=] Engage with Set switch
ste \_3 Ignore Resume until engaged
[E] Target speed limit - high
\_3 Target speed limit - low
[E] Disengage when speed outside threshold
[E] Engage when speed within threshold
ProPH [£] sldv_mcdc
SERTY VALUE
e \_3 Accelerate at fixed rate

Equivalence Test

ulation 1: Model

ulation 1: Harness Name
ulation 1: Simulation Mode
ulation 2: Model

ulation 2: Harness Name
ulation 2: Simulation Mode
ation

bled

archy

CruiseControl_TestSuite
CruiseControl_TestSuite_Harness_Accel_fixed_rate
[Model Settings]

CruiseControl_TestSuite
CruiseControl_TestSuite_Harness_Accel_fixed_rate

Software-in-the-Loop (SIL)

C:\zfan_190408\insidelabs\getting-started-with-model-vnv-test...

v

CruiseControl TestSuite » CruiseControl TestSuite B2B » Acc...
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RESULTS ENVIRONMENT RESOURCES

~ SYS\EM UNDER TEST*

CruiseControl_TestSuite

ARNESS*

— =l x

Harness: Y CruiseControl_TestSuite_Harness_Accel_fixed_rate | ~C R
v SIMULATI ETTINGS OVERRIDES™
Simulation Mode] | [Model Settings] h + Override model blocks in SIL/PIL mode to normal mode
Start Time: 0
Stop Time: 10
Initial State:

» PARAMETER OVERRIDES
» CALLBACKS

» INPUTS

» SIMULATION OUTPUTS

» CONFIGURATION SETTINGS OVERRIDES

v SIMULATION 2 Copy settings from Simulation 1

~©YSTEM UNDER TEST*

Model: | CruiseControl_TestSuite
v TEST HARNESS*®
Harness: | CruiseControl_TestSuite_Harness_Accel_fixed_rate

v SIMULATION SETTINGS OVERRIDES*®

Simulation Mode: | Software-in-the-Loop (SILi e

muaC
[ c =&

Override model blocks in SIL/PIL mode to normal mode
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SIMULATION MODELING FORMAT REQUIREMENTS ESTS CE DATA INSPECTOR FORMAT

@ £  ComputeT: Property Inspector "X » Cut T
; - ol e 5 b P m = = s & @
@® |[*a] Cruisecontrol_Testsuite b T3 ComputeTargetSpeed rEay g By Copy o
N ' ? | New Open Save Delete TestSpec  Run Run with Parallel Visualize Preferences Help
@ Details - - - - Report v  Stepper - -
cy FILE EDIT RUN RESULTS ENVIRONMENT RESOURCES &
- Test Browser O dv_mede % A Visualize x | [2] Disabled during startup x
= Keywords: | ‘F\ILU' te:
ol H i +| Enabled
(o] » Revision information: = =] CruiseControl_TestSuite D|Sab|ed durlng Start-up
~ - Links - CruiseControl_TestSuite_MIL CruiseControl_Test ruiseControl_TestSuite_MIL »
n
o © |£] Disengage upon braking event
= 4= Implemented by: [5) Disengage when disabling
Requirements - CruiseControl_TestSuite »x “u Default Transition 82 P T
O oFF .
. " . 5o Accelerate only when engaged
View: irements [ L i o . 18]
few: | Repl 208 W 4 BLE € 4 Verified by:
— | Decel at fixed rate
=! Disabled during stan-upo

- Decel only when engaged » DESCRIPTION .,
CITRENPS— | o M

art-up (C | T i
Model Data Exditor T Disabled (off) during start-up (CruiseControl TestSuite#14) [1
. |E] Re-engage after being disengaged %
Ready 60% FixedStepDiscrete & Add v 1 =
=] Engage with Set switch

|4 Requirements Editor - O x — +SYSTEM UNDER TEST
£| Ignore Resume until engaged

File Edit Display Analysis Report Help
=| Target speed limit - high

ROl = I @ e SUIMILY. | Uisdluchl i1) ULy st up o = Model: |CruiseControl_Testsute [l g & C
Description  Rationale e
. 5 = Search . ~ TEST HARN
1 View: Reqirements = [y ['ahoma w ~B 7 U m=EEE~ |&] Disengage when speed outside thre. HGh=
3 Index D Summary Implemented  Verified ~ " Engage when speed within threshold - F ]
< 5 CrusseControlTestsus Initial state of cruise control system shall be disabled. = =1 SpS © Hamess: | CruiseControl_Teg c
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B 14 #5  Vehicle Speed Input  (EEEEED D
B 15 26 Vehicle Brake Input ([ EEEEEEEED GHD =
E 16 #8  Engaged (active) O... (N G UTS
» INPUTS
817 #9 Target Speed Outp. Keywords: Name [£] Disabled during star
vz #10 Functional Type Baseline Test
B2 #14 Disabled (off) durin... (D D P Revision information:
]
B 210 23 Contruous “hccce. D GIED Model CruiseControl_TestSuite
B 211 #24 Continuous "Decele... (NN GED * Links Harness Name CruiseControl_TestSuite
& 22 #15 Not engaged with e. . B Simulation Mode [Model Settings]
B 23 #16 Disengaged (not ac.. # Implemented by: Locat Cizfan_ 190408Nnaidelab
24 #17 Initial transition fro “u Default Transition 82 oation e nslaeiag. .
B 2s #18 “Resume” input ign... O oFf Enabled v +
& 26 #19 Subsequent tran = 4 Verified by: Hierarchy CruiseControl_TestSuite
B 27 #20 Subsequent transiti... (D G = o
& 28 #21 “Accelerate” input 1... (DD G Tags
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' Polyspace R2019b - CruiseControl_TestSuite C:\zfan_190408\insidelab d-with-model kflow\results_CruiseControl_TestSuite\CruiseControl_TestSuite - o X
File Reporting Access Tools Window Help
olyspace Polyspace
u f Result Deta (63
All results | % New - <= %> Showing 135135 ~ & | []variable trace| /= CruiseControl_TestSuite.c a3 @
= Result Review E h 1
Family < Information * File ¢ Class * Fundion J Status ;{
—n = Defect b || Status | Unreviewed ~ | [Enter comment here n
Numerical 2 Severity  Unset ~
Sign change integer conversion
impact: Medium |CruiseCo X Scope lunrevi ©Sign change integer conversion overflow (Impact: Medium) 2 &
Impact: Medium ‘Global Scope " Unrevie | |Conversion from int32 ta unsigned Int32 averflows.
Value to convert:
~IMISRA C:2012 ‘ b Sy
= . alid range: [0 .. 27
Dir 4 Code deslon This defect is unreachable given the function's known input values.
Dir 4.1 Run-time failures shall be
~  Category: Required CruiseControl_... Global Scope  div_nzp_s3... Unrevie Event File Scope Line
= Category: Required CruiseControl_... Global Scope  div_nzp_s3... Unrevie Sign change integer conversion overflow CruiseControl_Testsuite.c_ div_nzp_s32() 5
21 Standard libraries 2
£21.1 #define and #undef shall not 2
= Category: Required rwtypes.h Global Scope File Scope  Unrevie
w  Category: Required twtypes.h Global Scope File Scope  Unrevie
SEI CERT C »
Dedlarations and Initialization (DCL)
= DCLO2-C Use visually distinct )
=  Category: Recommendation CruiseControl_... Global Scope  File Scope  Unrevie
& DCL1S-C Dedare file-scope obfects 1=
«  Category: Recommendation CruiseContral _... Global Scope File Scope  Unrevie 1§ Configuration | i Result Details
~  Category: Recommendation CruiseControl _... Global Scope File Scope  Unrevie [ 5o |
= Category: Recommendation CruiseControl_... File Scope  Unrevie CrubseControl_TestSulte.c x| rtw 950
= Category: Recommendation CruiseControl_ File Scope  Unrevie Mintd_T Spead: 4 <Root/Speed #/ .
= Categery: Recommendation CruiseControl_ File Scope  Unrevie boolean. T tngnged 4 * Root>/ComputeTarge
= Category: Recommendation CruiseControl_ File Scope  Unrevie oolean [ ensased. /v Deotiomputelarge .
~  Category: Recommendation CruiseControl_ 3 Unrevie uintd_T tspeed; * " Root>/ComputeTarge:
~  Category: Recommendation CruiseControl_ Unrevie
~  Category: Recommendation CruiseControl_... Unrevie /# Definition for custom storage class: Global #/
= Category: Recommendation CruiseControl_ Unrevie uints_T holdrate ¥ " Speed’
= Category: Recommendation CrulseControl_ Unrevie 1

uint8_T incdec =
v Category: Recommendation CruiseControl_ Unrevie -

o , S
= Category: Recommendation CruiseControl_ Unrevie ! : “ x -,
ulnt8_T mintspeed = 20U; < £ w/

~  Category: Recommendation CruiseControl_ Unrevie "

~  Category: Recommendation CruiseControl_... Global Scope  File Scope  Unrevie int32T
= DCL19-C Minimize the scope of 1 {

= Category: Recommendation CruiseControl_ File Scope  Unrevie Wint32_T tempAbstu

= Category: Recommendation CruiseControl_ Flescope  Unveve || I | uotient = (utnt32.1) (G tor € 07 (uint32.D (fuint32 D) utntaz_ 1)

«  Category: Recommendation CruiseContral_, File Scope  Unrevie — — — =

~  Category: Recommendation CruiseControl_ File Scope  Unrevie

numerator + 1U) : (uint32 T)numerator) / (denominator ¢ 0 7 (uint32.1)
r + 1

o {((uint32_T) " (uint32_T) denomir

= Category: Recommendation CruiseControl_... Global Scope  File Scope  Unrevie

= Category: Recommendation CruiseControl_ File Scope  Unrevie return (numerator < 0) != (denoainator

= Category: Recommendation CruiseControl_ File Scope  Unrevie tempAbsquotient : (int32_T) tempAbsGuotient;
v Category: Recommendation CruiseControl_ File Scope  Unrevie )

w  Category: Recommendation CruiseControl_ File Scope  Unrevie
~  Category: Recommendation CruiseControl_ File Scope Unrevie
= Category: Recommendation CruiseControl_... Global Scope  File Scope  Unrevie

/# Modsl step function #/

= Category: Recommendation CruiseControl_ File Scope  Unrevie vold G vold)

= Category: Recommendation CruiseControl_ File Scope  Unrevie t

= Category: Recommendation CruiseControl_ File Scope  Unrewie boalean_T AccelResSu_prev;

¥ Category: Recommendation CruiseControl ... Global Scope  File Scope  Unrevie v boolean_T CoastSetSu_prev: e
< > < >
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@ Polyspace Bug Finder x + . .
@ Polyspace Code Verification X + : -
< C @ File | C:/zfan_190408/insidelabs/getting-started-with-model-vnv-tester-workflow/results_CruiseControl_TestSuite/CruiseControl_TestSuite/CP_Result/Polyspace-Doc/CruiseControl_TestSuite_Developer.html 6 cuest
Report Author: zfan )

Veriication Auihor(s) zfan
Palyspace Version(s): Polyspace Code Prover 10.1 (R20160 Update 1)
Project Versionis). 1.0

Result Folder(s)
Cilzfan_150 tarted-with-mode|-vv-tesls ,_CruiseControl_TestSulte\CruseControl_TesiSulte\CP_Resull

Published 03-May-2020 10:39:48

O Table of Contents

& Chapter 6 1
[ Chapter 7. A dix 2 -

Chapter 1. Polyspace Code Verification Summary

Table 1.1. Code Metrics Summary

[Polyspace Code Metrics Enabled

Pass/Fail

Table 1.2. Coding Standard Summary - Coding Standard Checker

(Coding Standard Checker Disabled

Pass/Fail

Table 1.3. Run-Time Checks Summary

Run-Time Checks

Number of Red Checks
Number of Gray Checks
Number of Orange Checks

0

Number of Green Checks 84
Proven 100.0%
Pass/Fail
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Report Generated by Test Manager

Title: Test
Author: zfan
Date: 03-May-2020 10:13:44

Test Environment

PCWING4
(R2019h)

Platform:
MATLAB:

Summary

Name Outcome

3

Results: 2020-May-03 09:12:30
3 CruiseControl TestSuite MIL
B Disengage upon braking event

El Disengage when disabling
El Accelerate at fixed rate

3

[l Accelerate only when engaged

El Decel at fixed rate

[l Decel only when engaged

El Disabled during start-up

El Disengaged when enabled

El Re-engage after being disengaged
El Engage with Set switch

B Ignore Resume until engaged
[ Target speed limit - high

El Target speed limit - low

El Disengage when speed outside threshold

[El Engage when speed within threshold
El sldv medc
[l Test Case 1

(T T O T T O T T IO D T < T O O T <

Duration
(Seconds)
213.282

213.282
14.04
15.485
8.314
12.187
14.357
12.788
14.404
12.232
15.254
13.204
13.375
12.55
12.751
13.841
12.987
15.228
15.23

Disengage upon braking event

Test Result Information

Result Type: Test Case Result
Parent: CruiseControl TestSuite MIL
Start Time: 2020-05-03 09:12:35 : :
End Time: 2020-05-03 09:12:49 Simulation ,
Outcome: System Under Test Information
= Model: CruiseControl_TestSuite
Test Case Information Harness: CruiseControl_TestSuite_Harness_Disengage_upo
. 2 : n_braking
¥;pn;?. g;ss?lliiaeg%;}tmn braking avent Harness Owner: CruiseControl_TestSuite
i Simulation Mode: normal
Test Case Requirements Override SIL or PIL Mod 0
[
Configuration Set: ModelReferencingVisual
Description: ~ Vehicle braking will transition system to disengaged (inactive) g:gg %‘Hu;l: 20
when engaged (active) (CruiseControl_TestSuite#26) Checksum: 1485891064 2364595699 664815567 2209392514
Document: CruiseControl_TestSuite.slreqx Simulink Version: 10.0
Description: ~ Disengage when braking occurs (CruiseControl_TestSuite#34) Model Version: 1.14
Document: CruiseControl_TestSuite.slreqx Model Author: patcanny
Date: Sun May 03 09:11:47 2020
; User ID: zfan
Verify Result Model Path: C:\zfan_190408\insidelabs\getting-started-with-m
odel-vnv-tester-workflow\Tests\Harnesses\Cruise
Control TestSuite_Harness_Disengage upon_bra
king.slx
Machine Name: SHA-ZFAN
Solver Name: FixedStepDiscrete
Solver Type: Fixed-Step
Fixed Step Size: 0.10000000000000001
o ame Simulation Start Time: 2020-05-03 09:12:38
@ Test Sequencelstep_Z:verify(-engaged) Simulation Stop Time:  2020-05-03 09:12:44
_6 ;o; ;q:n_nr:ﬂ;;‘;veri;yl;n;ag_n; ____________________________________ Platform: PCWING64
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Overall mapping A-SPICE to MathWorks solution

Process Group

MathWorks Solution

Simulink

StateFlow

Embedded,
Simulink
Coder

Simulink
Requirements

System
Composer

Simulink
Test

Simulink
Check

Simulink
Design
Verifier

Simulink
Coverage

Polyspace
Bug
Finder

Polyspace
Code
Prover

System Engineering
Process Group

System Requirements
Analysis

O

System Architectural
Design

System Integration/
Integration Test

System Qualification
Test

Software
Engineering
Process Group

Software Requirements
Analysis

Software Architectural
Design

OO |10 |O|O

Software Detailed
Design

Unit Construction

Software Unit
Verification

Software Integration and
Integration Test

Software Qualification
Test
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