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INTRODUCTION

In automotive electronics, Body Control Module (BCM) is used to define an
electronic control unit responsible for monitoring and controlling various
electronic accessories in a vehicle's body. The body control module (BCM) is a
processor-based power distribution center that supervises and controls
functions related to the car body such as lights, windows, security, door locks
and access control, and various comfort controls. The central BCM also operates
as a gateway for bus and network interfaces to interact with remote electronic
control units (ECU) for other systems. The BCM does not control any engine-
related functions.

Body Control module links together all the electronic dashboard vehicle features
and keeps them under central surveillance to make it easier for our automobile
to operate them. In order to accommodate the increasing number of functions
on a shrinking central BCM, designers need to implement a higher level of
integration with a scalable and flexible architecture to fulfill a broad spectrum
of requirements. The automotive ECUs plays a major role. They are responsible
for taking the input from the user and transfer the signal first to the car
battery and then to the target component.

The goal of our project is to implement various Body Control Module’s
subsystems such as Heating Ventilation and Air Condition (HVAC), Car Interior
Lighting, Seat Control Module.

The body control module receives data from the input devices and controls the
output devices based on this data. There are innumerable body control functions
that need to be performed smoothly and reliably. Controlling these parts would
also be possible without a BCM unit, but that would be an additional burden of
wires going around the insides of the vehicle.

A body control module not only eliminates the need for wires clogging the car
but also manages the flow of power so that the electrical module of the car
does not get over-burdened if multiple functions are being carried out at the
same time.

FEATURES:




Seating Control Module

Using weight sensors under seats to monitor seat occupancy to control HVAC.

. Seat belt monitoring- After switching of the engine, if the seat is occupied and
the seat belt is NOT put ON i.e. slide switch is OFF, LED indicator will be ON and
buzzer should buzz and will be vice-versa when the seat belt is put ON.

. Seating temperature- In manual mode, according to user input through knob
seat temperature can be adjusted through the heater and in automatic mode the
same functionality is carried by the temperature sensor, as per the user
requirements.

InCabin Light Module

Depending on Door lock status and Ignition status user will be allowed to adjust
the brightness of the InCabin light by choosing the mode of operation.

. Manual Mode- This mode will be allowed when both doors are locked and ignition
is ON. User can adjust the brightness of lights using the Manual knob present on
the panel.

. Automatic Mode- This mode uses Light sensor which provides the light intensity
data of outside, in this mode user has to switch on the automatic switch for
Lights and the brightness inside the cabin will be adjusted accordingly.

HVAC Control System

In-Cabin temperature is controlled by various modes that can be selected by the
passenger on the dashboard of the vehicle.

. Manual Mode- In this mode, the passenger selects the Manual Mode on the
dashboard and adjust the manual knob to set Blower speed in Low, Medium and
High Speed of Blower.

. Automatic Mode- In this mode, the passenger selects the Automatic Mode on
the dashboard and the temperature sensor will sense the current cabin
temperature and set the blower speed according to it.

. Seatbelt Mode- In this mode when the passenger has put his seatbelt then
automatically the automatic operation starts if neither manual nor automatic
mode is selected. The temperature sensor will sense the current cabin
temperature and set the blower speed according to it.

. Defrost Mode- In this mode the passenger selects the Defrost Mode on the
dashboard when the humidity value inside the cabin is increased and the RH
sensor will sense the current Relative Humidity Percentage and set the blower
speed according to it.




STATE OF ART:

Ageing-

The innovation in automotive over the years has been phenomenal. Vehicles
have become safer, speedier and more comfortable. During the first phase of
the evolution of the automobiles, more emphasis was given on the engine,
powertrain, and chassis. Simultaneously, electronics was also being
introduced in the vehicles to make the control units and systems more safe
and intelligent.

The current changes in car’s Seating Systems are as follows-

Customizable Multi-way Adjustable Seats
Stress & Fatigue Detecting Seats
Smartphone Connected Seats
Customized Massage

Memory Seats

The future of the seating solutions in cars will be personal rather than
generic. With Artificial Intelligence teaming up with electronics, the
seating control solutions will be designed to be smart enough to recognize
the person sitting in the car and adjust to his or her preferences.

SEGMENTS-

Seat belt control offers the possibility to fine tune the . All the seat adjustments can
be stored and retrieved at will. In these seating control solution the automotive
ECUs have a major role to play. They are responsible for taking the input from
the user and transfer the signal first to the car battery and then to the target
component. These functionalities generally comes in medium to high cost
passenger cars and commercial vehicles.

4W and 1H-
WHAT-
In seating control, the basic idea is to provide comfortable seating not only to
the driver but to other passengers also by minimizing the need of manual control
and increasing safety of the passengers by monitoring seat belt functioning

WHY -
An advanced seating control ensures comfort and safety of the passengers.

WHERE-




Sensors like temperature sensor are attached to the seats and ECU which on
receiving input from user start functioning. The monitoring of seat belt will help
in monitoring a number of accidents. The challenge is make sure that all the
loads including a range of electric motors used to finely tune seat morphology
are efficiently and reliably driven and controlled.

WHEN-

When a person seats on the weight sensors will send electrical signal which will
activate the in-cabin lights. When the engine starts and the seat belt is not put
ON it will give a reminder to put the seat belt ON. According to user input the
seating temperature will change and movement of seats can be controlled using
Bluetooth enabled device.

HOW-

By c In seating control solution, the automotive ECUs play a major role. They are
responsible for taking the input from user and transfer the signal first to

In the seating control solution, the automotive ECUs have a major role
to play. They are responsible for taking the input from the user and
transfer the signal first to the car battery and then to the target
component. A specialized BCM ECU called body control module is
responsible for activating any kind of mechanical action that need to
be performed to control any component of the seating system.

SWOT-

STRENGTH-

In-cabin lighting and advanced seating control can be used whenever theirs a need
for it, using the ambient lighting and automotive seating control could improve not
only the safety but also mood and perception of the driver or passengers. HVAC
system can be used as per our convenience for comfort in extreme weather
conditions, to maintain in-cabin temperature. Whenever the car is parked out for
long time in the sun, the HVAC system automatically sets the cooling blower at high
speed when the engine is on.

WEAKNESS-

Interior Lighting and these advanced seating control is one of the features which
most high-end brands have, bringing them into lower-end car brands is difficult.
Monitoring the air-quality coming from the outside vents is a great challenge to
maintain in a HVAC System.




OPPORTUNITIES-

Theirs a scope of improvement in the lighting module as we know of now. We can
target the safety of the vehicle by using the lighting module with certain parts of
ADAS. A new opportunity in seating control module is memory seats. These
automotive seating system remember the settings for a particular user and
implements it upon the user’s request. HVAC system can be improved further by
maintaining the in-cabin temperature for a specific passenger seat and driver seat
and efficiency improvement of the ventilation system in polluted areas.

THREATS-

Framing some idea into an actual working module needs a huge amount of research
and time, by this time in the market some others might beat you in the same field
giving results faster and better. Along with that incorrect seating position can result
into fatal accidents.

LITERATURE REVIEW:

Title- Automotive HVAC Dual Unit System Cool-Down Optimization Using a DFSS
Approach

Published Date- April 2, 2019
Publisher- SAE International in United States

Analysis- This paper deals with the optimal configuration of an air-conditioning system
which helps in achieving the maximum cool down by investigating the effect of
parameters such as distribution of air between the front and the rear unit, front and
rear evaporator. In this paper, they used a Design for Six Sigma (DFSS) approach to
identify the best combination of system components and air distributions that achieve
the goal of optimized AC performance.

Title- A Review on Automotive Seat Comfort Design

Author and Publication year- Dama, Kiran & Babu, V & Rao, R & Rao,
Madhava. (2015).

Journal- International Journal of Engineering Research. (4. 678.
10.17577/1JERTV41S040897.)




Analysis- Seats are one of the most important components of automotive. This
literature review incorporates previous studies related to automotive seating
comfort and discomfort. It reviews key writings related to seating design and
criteria and reviews comfort issues in automotive seating. This paper designate the
measurement methods that are used to improve the physiological comfort of an
automotive driver’s seating. It describe the background of sitting comfort besides
discomfort. In the end, they propose a methodology for the development of
comfortable driver’s seats.

Requirements Analysis:

Stakeholders System Software Test Cases for the
Requirements requirements Requirements corresponding Software

Requirements




Checking the
status of
doors and the
condition of
the car
(standstill or
running).
Also checking
the obstacle
in the car’s
way.

the

Arduino 1. Arduino
UNO 2. Tinkercad

. Push

Buttons

. Light sensor
. Weight

sensor

. Pressure

sensor

. Radar

sensor

. LEDs

Check the signals by
switches, check the
seatbelt, weight
sensor data.

. Check the working

of LEDs depending
on the data fed by
pressure, weight
sensor

. Check the working

of LEDs depending
on data fed by the
light sensor

. Flickering of LEDs

when obstacle by
radar sensor is
detected.




Monitoring 1. Arduino UNO 1. Microcontroller 1. Check the
weight 2. Weight sensor 2. Tinkercard signals by
sensor data 3. Bluetooth switches,
and module check the
seatbelt 4. Temperature seatbelt,
status to sensor weight sensor
give 5. Blower data.
command 6. Switch(seatbelt 2. Check the
over HVAC buckle) working of
and lighting 7. Buzzer LED3 on the
module to 8. LED3 data fed by
operate weight sensor
them in & status of
manual or Slideswitch.
automatic 3. LED3 glows
mode. when driver
Also isn’t using
adjusting seatbelt,buzzer
the buzzes.
temperature 4. If driver puts
of the seat on seatbelt,
LED3 will stop
glowing and
buzzer stops
too.

5. Checks for
user’s
preferred
temp. and
adjusts the
seating temp.

Improved 1. Arduino UNO 1. Tinkercad | 1. Check the signal coming
automatic HVAC | R3 2. Arduino | from push button,
Control system | 2. Breadboard program temperature sensor and
which detects the | 3. Push Buttons weight sensor.

driver has worn | 4. TMP36 2. Check the driver is
seatbelt or not and | Temperature wearing seatbelt or not.
also by measuring | Sensor 3. Check the Ac blower

the weight of the
driver using weight
sensor.

5. Weight sensor
6. Servo Motor

motor is increasing the
speed of motor according to
the in-cabin temperature
sensed by sensor.




When the interior | 1. Arduino UNO 1. Tinkercad | 1. Check the signal coming

car window gets | R3 2. Arduino | from temperature sensor
foggy due to the | 2. Breadboard program and humidity sensor.
contact of hot and | 3. Push Buttons 2. Check the current speed
humid air on cool | 4. TMP36 of the motor of blower.
window, the | Temperature 3. Check whether the blower
moisture Sensor motor speed should be
condenses to fog. | 5. DHT11 Humidity increased or not to reduce
In order to reduce | Sensor the in-cabin temperature.

fog, addition of | 6. Servo Motor
humidity in the air
is required, which
can be done by
lowering the in-
cabin temperature
using heater.

STRUCTURAL UML DIAGRAMS (BLOCK DIAGRAMS):

Seating Control Module:
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HVAC Control System
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INTEGRATED BLOCK DIAGRAM:

Power Supoly

v

Ciosar Lock —
Engine Stalus —»

Lisar Imgud on

e
dashipocard

Lighl Sansor < =

Temparabus Ssnsar -

Z2at Belt Status —— ECL

Humidity Sensor——————————&

Weight Sensor . ~—— e

Sa3t Belt Tenskon
SEemnEnr

Temperahare Seneor L

BEHAVIORAL UML DIAGRAMS (FLOW CHART):

Seating Control Module:
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Interior Lighting System

Mo

Door Close

/\ms

Engine On

w

MNao
Light Sensor<500

w

LED1 Glow

Delay 60s

l

LED1 Stops

Seat belt on
and weight sensor,

Yes

Radar Sensor < 1im

LED 2 Flicker

INTEGRATED FLOWCHART:
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No
Brightness of InCabin EYGS Automatic Mode™.
Lights InCabin Lights
No
Yes~Automatic Mode
Blower Speed HVAC
No
) Yes :
Seating Temp. Automatic Mode
Control Seating Control
Blower Speed  Yes
Defrost Mode
No l

Yes

Yes

% ——
Door status —O(% No Action

Manual Mode Incabin

Lights r’

|

Ignition Status >———><Manual Mode

No No

» | Manual Mode HVAC —»

yes
Manual Mode Seating\

A

No

Stop

Control

B

Brightness of InCabin
Lights

Blower Speed

Seating Temp.
Control

CANoe DATABASE DESCRIPTION:

1) Network nodes used:

1. ECU_BCM: Depending upon the messages from sensor_1 and sensor_2 all
major operations are done.
2. Sensor_1: This Node will be used for sensing weight values and temperature
values and for activation of Automatic and manual mode.
3. Sensor_2: This Node will be used for sensing light intensity for automatic
mode and defrost mode for HVAC.

Functionalities:-
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Manual mode (In cabin lights)-
Manual Knob Brightness Incabin

level (%) lights(ON=1/OFF=0)
1. 0-45 35 1
2. 45-85 50 1
3. 85-100 75 1
4. >100 100 1

Automatic mode (In cabin lights)-

Light sensor Brightness Incabin
data level (%) lights(ON=1/OFF=0)
1. 0-45 Sl 1
2. 45-85 50 1
3. 85-100 75 1
4. >100 100 1

Manual mode (HVAC)-

SNO Manual Knob Blower Speed Blower Speed Range
(rpm)

1. 0-45 1250 Low

2. 45-85 2500 Medium

3. 85-100 3750 High

Automatic mode (HVAC)-

SNO Temperature Sensor Blower Speed (rpm)
data(-C)

1. 0-10 3750

2. 10-20 2500

3. 20-30 1750

4. 30-40 2500

5. 40-50 1750

Seatbelt mode (HVAC)-
Temperature Blower Speed (rpm)

Sensor

data(-C)
1. 0-10 3750
2. 10-20 2500
3. 20-30 1750
4, 30-40 2500

5. 40-50 1750
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Defrost mode (HVAC)-

SNO RH Sensor Blower Speed (rpm)
data(%)

1. 0-20 1500

2. 20-40 1750

3. 40-60 2500

4, 60-80 3500

5. 80-100 3750

Manual mode (Seating control)-

SNO Manual Knob Heater (in Watt) Heater Mode
Position

1. 0-30 0 OFF

2. 30-40 30 LOW

3. 40-50 60 MEDIUM

4., 50-60 160 HIGH

5. >60 0 OFF

Automatic mode (Seating control)-

SNO Temperature Heater (in Watt) Heater Mode
Sensor data(°C)

1. 0-30 0 OFF

2. 30-40 30 LOW

3. 40-50 60 MEDIUM

4, 50-60 160 HIGH

5. >60 0 OFF

2). Messages:

1. Sensor_1 data (0x1): This message is mapped to weight value, Temperature value for
HVAC and Seat Temperature |/p for Automatic seating temperature control.

2. Sensor_2 data (0x2): This message is mapped to Relative Humidity and light sensor
signals.

3. Doorlock (0x3): This message is mapped to Doorlock, Manual_knb Incabin lights,
Light_Intensity, Manual_knb_BlowerSpd, Manual_knb_Seattemp, Seat_Heater.

4. BlowerSpeed (0x0): This message is mapped to current blower speed.

5. SeatHeater (0x4): This message is mapped to Seat_Temp_Heater.
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3). Signals:

1. CurrentBlowerSpeed

2. Doorlock
Light_Intensity
Light_sensor
Manual_knb_BlowerSpd
Manual_knb_InCabinLights
Manual_knb_Seattemp
RelativeHumidity

. Seat_Heater

10. Seat_Temp_Heater

11. Seat_temp_ip

12. Temperature

13. WeightValue

©®NO O P W

4). Environment Variable

1. KL15- To check the Ignition Status whether the system is ON/OFF.

2. Automatic_Mode_HVAC- To switch ON the Automatic mode for HVAC.

3. Automatic_Mode_LED - To switch ON the Automatic mode for InCabin Lights.

4. Automatic_Mode_Seatbelt- To switch ON the Automatic mode for the Seating
control module.

5. Manual_Mode- To enable the Manual mode for all the functionalities.

6. Seatbelt_Mode- To monitor the Seat Belt status and activation of seating
temperature and HVAC system.

7. Cooling_HVAC- Status bit LED for HVAC in cooling mode.

8. Defrost_Mode- To enable the defrost mode.

9. Heater_HVAC- Status bit LED for HVAC in heating mode.
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DBC Flle-

TR File Edit Wiew Optons Wimdowe Help

| = | & [ T = 2 | ----I@;I%Em

T:\( Messages
Signals
ECLI_BCM
Sensor__1
Sensor__ 2

ECuUs
1 Environment wariables
Automatc_Mode_ HwWAC

- Automatic_Mode_LED

- Automatc_Mode Seatbelt
- Cooling_HvAC

w Defrost _Mode

w Heaber_HwvAC

~ KL15

- Marnual_Mode

~. Seatbelt_Manual

. Seatbelt_Mode

Net'.\ ork nodes

_® ECU_BCM

¥ Sensor_1

P Sensor_ 2

Messages

BlowersSpeed {00}
DoorLock {O0x3)
SeatHeater {Ox<)
Sensorl_data (Ox1)
Sensor?_data {0x2)
Signals

CurrentBlowerSpeed
Doorlock

Light_Intensity
Light_sensor —
Marnual_Knb_BlowersSpd
Marnual_knb_IncabinLights
Marnual_Knb_Seattemp
RelativeHumidity

Seat Heater =1

EREEE

SEXELEXL:

=4 Networks

' - intergratedbem
-8 ECUs

-8 ECU_BCM

~ B Sensor_1

-8B Sensor_2

E- /4 Environment variables

----- /. Automatic_Mode_HVAC
----- /. Automatic_Mode LED
----- /A Automatic_Mode_Seatbelt
----- A Cooling_HVAC

----- /., Defrost_Mode

----- &~ Heater HVAC

..... & KL1S

----- /s Manual_Mode

----- /. Seatbelt_Manual

----- /. Seatbelt_Mode
=12 Metwork nodes

-2 ECU_BCM

-2 Sensor_1

3. @ Seneor o

=1-%%T Metworks MNode [ Metwork | Aaddress

L_—_lg Messages

=-E BlowerSpeed (0)

LD CurrentBlowerSpeed
=-E DoorLock (3)

----- 53 Doorlodk

----- &2 Manual_knb_IncabinLights
----- &2 Light_Intensity

----- &3 Manual_Knb_Blowerspd
----- 2 Manual_Knb_Seattemp
----- &) Seat_Heater

=B SeatHeater (4)

{55} Seat_Temp_Heater
=-E Sensori_data (1)

----- 53 Weightvalue

----- & Temperature

----- &2 SEAT_temp_ip

=B sensor2_data (2)

i 2 RelativeHumidity

&3 Light_sensor

=" Signals

----- “w CurrentBlowerSpeed

----- v Doorlock

----- #w Light_Intensity

----- “w Light_sensor

----- “w Manual_Knb_BlowerSpd
----- “w Manual_knb_IncabinLights
----- s Manual_Knb_Seattemp

----- v RelativeHumidity

----- " Seat _Heater

----- e Seat_Temp_Heater

----- e SEAT_temp_ip

----- v Temperature

----- “w Weightvalue

19



CONFIGURATION-

Simulation Setup - 0O X
|
ECU ECU
Sensor_1 ECU_BCM
CAMNoeILNLVe CAMoeILMLVe
Metwork B Generators
@& ‘Bl Interactive Generators
- Replay blocks
L - @ Databases
:E' (Zg intergratedbem
- » Channels
ECU Test
Sensor_2 Testing
CANoelILNLYe Prog |
i
Write and Trace Window
%T\ace — O X
% 3 T At <Search -] & 8 i~ - = 5 3
55 E TR A (=] EREEes | & & BR-E 5 # e
S Time | Chn | D | Name | Event Type | Dir I DLC | Data 3‘ | Source ‘ Message 4
- . CAN1 3 DoorLock CANFrame  Tx 5 BO 3425 32 I =l ® CAPL / .NET Heater working at low range of =0
9 CAN1 0 BlowerSpeed CANFrame Tx 2 c408 s CAPL / .NET Light intensity ia 50
= CAN1 0 BlowerSpeed CANFrame Tx 2 Cc409 @ CAPL / .NET Medium Blower Speed of HVAC=2500
CANT 1 Sensor1_data CANFrame  Tx 3 18 00 00 4 CAPL / .NET Heater working at low range of =0
CAN1 1 Sensor1_data CAN Frame Tx 3 18 00 00 @ CAPL / .NET Light intensity is 50
CAN1 3 DoorLock CAN Frame Tx 5 B0 3A 2532 IE © CAPL / .NET Medium Blower Speed of HVAC=2500
CAN1 3 DoorLock CANFrame Tx 5 BO 3425 32 IE ® CAPL / .NET Heater working at low range of =0
CAN1 0 BlowerSpeed CANFrame Tx 2 c408 o CASL / AET Lighc incemsicy is 50
CAN1 0 BlowerSpeed CANFrame Tx 2 c408 o canL s ED Mg . : o ne vem2500
L CANT 1 Sensor1_data CANFrame  Tx 3 18 00 00 . /- sdium Blower Speed o =
CANL 1 Sensorl_data CANFrame  Tx 3 18 00 00 CRPL / .NET Heater working at low range of =0
L CANL 3 DoorLack CANFrame Tx 5 BO 3A 25 32 € ® CAPL / .FET Light intensity is 50
L CANT 3 DoorLack CANFrame Tx 5 BO 3A 25 32 IE ¢ CAPL / .NET Medium Blower Speed of HVAC=2500
. CAN1O BlowerSpeed CANFrame  Tx 2 c409 @ CRFL / .NET Heater working at low range of =0
. CAN1O BlowerSpeed CANFrame Tx 2 c408 ® CAPL / .KET Light intensity is 50
L CAN1 1 Sensor1_data CANFrame  Tx 3 18 00 00 ® CAPL / .WET Medium Blower Speed of HVAC=2500
CAN1 1 Sensorl_data CANFrame Tx 3 18 00 00 @ CAPL / .NET Heater working at low range of =0
. CAN1 3 DoorLock CANFrame  Tx 5 BO 3A 25 32 1E ® CAPL / .NET Light intensity is 50
. CAN1 3 DoorLock CANFrame  Tx 5 BO 34 25 32 1 ® CAPL / .WET Medium Blower Speed of HVAC=2500
. CAN1O BlowerSpeed CANFrame Tx 2 c408 & CAPL / .NET Heater working at low range of =0
. CAN1O BlowerSpeed CANFrame Tx 2 c408 & CAPL / .NET Light incensicy is 50
L CAN1 1 Sensor1_data CANFrame  Tx 3 18 00 00 © CAPL / .NET Medium Blower Speed of HVAC=2500
CAN1 1 se”“’ld:da‘a CANFrame = Tx 3 18 00 00 9 CAPL / .NET Heater working at low range of =0
 CANT 3 Doarla CANFrame  Tx 5 BO 3425 32 1F O systen 01-0044 WRITE WINDOW QUEUE LOST MESSAGES
. CAN1 3 DoorLack CAN Frame  Tx 5 BO 34 25 32 1 =
EENTD Blowerspeed EAli Frame  Tx 2 C408 - i [l
T z — 4
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PANEL-

Q) Manual Mode In cabin Lights

[ Bcm

BODY CONTROL MODULE

. Automatic Mode Lights Cabin Light Intensity

. Automatic Mode HVAC HVAC Temperature

. Automatic Mode SeatWammer
Blower Speed
. Seatbelt Mode
Relative Humidity
e
T
Manual Knob SeatWamer SEAT_Temperature_|I/P

.Defrost“bde

. Heating Mode HVAC . Cooling Mode HVAC

DoorlLock . Door Control

Ignition ON/OFF e Ignition ON/OFF

(2)Manual Mode HVAC

5@
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BODY CONTROL MODULE

. Automatic Mode Lights Cabin Light Intensity

. Automatic Mode HVAC HVAC Temperature

. Automatic Mode SeatWammer
Blower Speed

.Sea:hennode

Relative Humidity

o
[

Manual Knob SeatWarmmer SEAT_ Temperature /P
. Defrost Mode

. Heating Mode HVAC

Doorl_m:k.

Ignition ON/OFF e

Door Control

Ignition ONJOFF

(83)Manual Mode Seating Temperature
& Bcm

BODY CONTROL MODULE

. Automatic Mode Lights Cabin Light Intensity

. Automatic Mode HVAC HVAC Temperature

. Automatic Mode SeatWarmer
Blower Speed

.Sealheltunde
Relative Humidity
Hitkel=

Manual Knob SeatWamer SEAT_Temperature /P

.Delmdhlode
‘Weight of Passenger

. Heating Mode HVAC . Cooling Mode HVAC

DoorLock . [E Door Control

Ignition ON/OFF e Ignition ONSOFF

(4)Automatic Mode In cabin Lights
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X
X
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BODY CONTROL MODULE

. Automatic Mode Lights Cabin Light Intensity

. Automatic Mode HVAC HVAC Temperature

. Automatic Mode SeatWarmer

[1 107
C1 010N

Blower Speed
.Sea:benuode

e
[y

Manual Knob SeatWamer SEAT_Temperature_I/P

C3 O3 C3707 CIC]

C31 £ £

F3 £3 E3
C3 B3 £3 c3 [l CILC

CJ1 C3 C3

.[Hmdllnde
Weight of Passenger

X
X
C

. Heating Mode HVAC . Cooling Mode HVAC

Doorlock . @ Door Control

w
©

lgnition ONSOFF e lgnition ONJOFF

(5)Automatic Mode HVAC

[ Bcm

BODY CONTROL MODULE

. Automatic Mode Lights Cabin Light Intensity

.' Automatic Mode HVAC HVAC Temperature

L L]

. Automatic Mode SeatWarmer
Blower Speed

-1 L1L]

LI

.Seelbellhlnde

Relative Humidity
NN
N Oy

Manual Knob SeatWamer SEAT_Temperature_ /P

C3 O3 CI ) [IC0

C3 C3J L3
LI £3 L3

F3 B3 £
O3 r3 B3 calfl _Jrd

.Delmsthlode
Weight of Passenger

Doorlock . Door Control
® i‘“”
Ignition ONJOFF 000 Ignition ON/OFF
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Test Report-

Overview-

IS = 5O Test Cases 1. 7) X )] !

% = L sonmecmere
Ej’ 4 2} BCM Test Cases [1..7]

v | 1. Doorlock

|?j ¥ | 2. Ignition_ON

] 3. Manual_Mode_ON

v | 4. Manual_mode_InCabinLights...
5. ManualKnob_BlowerSpeed

+ | 6. Blower_Speed_ManualMode
7. Check_HeaterLOW_Manual

Test Case Results

reve 7 [ -

Fail © | 0%
o 7 N -

General Information

Q0000000

Test begin: 1/26/2020 8:11 PM +05:30
Testend: 1/28/2020 8:12 PM +05:30

This test module calls some test cases to demonstrate the test features of CANoe.

Svstem linder Test

(1) Test Case 1-

1 1. Doorlack X [£71] o

= .-
4 [B BCM Test Cases [1..8] @
| 1. Doorlock Test case begin: 1/28/2020 4:46 PM +05:30
12 Ignition_ON ® Testcaseend:  1/28/2020 4:46 PM +05:30
[] 3. Manual_Mode_ON (]
714, Manualknob_BlowerSpead -] + Main Part
5] 5. Temperature_Range_Manual ] Timestamp Test Step Title Result
<16, Blower_Speed_ManualMode (] 1320000 Programwaming  This is cnly a DEMO variant of CANe! Warning
(57, Manual_Mode_OFF @ 11320000 Resumeresson  Immediately resumed on sstup of wait condition.
/8. Tanition OFF © 11.320000 Door is Locked!! -
12.430000 Tester confirmation with "Yes'
12.430000 Door Lock LED is ON -

(2) Test Case 2-
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] v o % 5 O

717, Manual_Mode_OFF
2] 8. Ignition_OFF

T o mgmenon e
4 [Z BCM Test Cases [1. (]

511, Doorlock ® Test case begin: 1/28/2020 4:48 PM +05:30

VR 2 T P Testcaseend.  1/28/2020 446 PM +05:30

&1 3. Manual_Mode_ON (]

14, Manualknob_BlowarSpesd =] + Main Part

715, Temperature_Range_Manual... (] Timestamp Test Step Title Result

18, Blower_Speed_ManualMode [/} 12430000 Programwaming  This s only a DEMO variant of GANoel Warning
[}
L]

17.430000 Resume reason Immediately resumed on setup of wait condition.

17.930000 Resume reason Resumed on envvar 'KL15' Elapsed time=500ms (max=10000ms)

17.930000 Jgnition is On!! -
19.360000 Tester confirmation with "Yes'.
19.360000 Ignition LED is ON when Ignition ON control is pressed -

(3) Test Case 3-

] - et v o % [5 (e
= = B

4 [ BCM Test Cases [1.8] (]

1. Doorlock ® Test case begin: 1/28/2020 4:48 PM +05:30

13, Tenitom O ® Testcassend: 112812020 4:45 PM +05:30

| 3. Manual Mode ON (]

714, Manualknob_BlowerSpeed [ < Main Part

{715, Temperature_Range_Manual... (] Timestamp Test Step Title Result

\716. Blower_Speed_ManualMode [] 19.350000  Programwarning  This is only a DEMO variant of GANoe! Warmning

(A7. Manual Mode_OFF @ 25080000 Resumereason  Resumed on envvar Manual_Mode' Elapsed time=720ms (max=10000ms)

18- Taniton OFF @ 25080000 Manaul Mode is Onil -
26.400000 Tester confiration with Yes'.
26.400000 Manual Mode LED is ON -

(4) Test Case 4-

T -
= =

17, Manual_Mode_OFF
718, Ignition_OFF

31.400000 Resume reason Immediately resumed on setup of wait condition.

4 [ BCM Test Cases [1..8] (]

1. DoorLock ® Test case begin: 1/28/2020 4:46 PM +05:30

12, Tgniton, oM ® Testcass end: 112502020 4:45 PM +05:30

[#]3. Manual_Mode_ON (]

|4, Manualknob_BlowerSpeed ] 4 Main Part

{71 5. Temperature_Range_Manual... [~] Timestamp Test Step Title Result

716, Blower_Spesd_ManualMode ] 26400000 Programwarning  This is only & DEMO variant of CANoe! Warmning
L]
/]

31.400000 Manual Knob of Blower Speed is working in the range -




(5)

Test Case 5-

Title
4 [ BCM Test Cases [1.9]
/1. Doorlock
[¥] 2. Ignition_ON

[&] 3. Manual_Mode_ON
] 4. Manualknob_BlowerSpeed

| 5.

1 6. Blower_Speed_ManualMods
17, Manual_Mode_OFF
(718, Ignition OFF

(6)

Title

Temperature_Range_Manual...

L s e e
)
o Test case begin: 1/28/2020 4:46 PM +05:30
a Testcase end:  1/28/2020 4:47 PM +05:30
: « Main Part
(/] Timestamp Test Step Title Result
[~} 31.400000 Programwaring  This is only & DEMO variant of CANoe! Warmning
9 35.400000 Resume reason Immediately resumed on setup of wait condition.
° 35.400000 Temperature is in the range in Manual Mede -

Test Case 6-

4 [Z, BCM Test Cases [1..9]
7 1. DoorLock
[&] 2. Ignition_OM
[#13. Manual_Mode_ON
|4, Manualknob_BlowerSpesd
[£]5. Temperature_Range_Manual
| 6. Blower_Speed_ManualMode
[&]7. Manual_Mode_OFF
(2|8, Ignition_OFF

(")

Title

4 [ BCM Test Cases [1..8]

H
Ea
s,
FEES
s,
He.
E7
s

Doorlock

Ignition_ON
Manual_Mode_ON
Check_HeaterLOW_Manual
Check_HeaterMEDIUM_Manual
Check_HeaterHIGH_Manual
Manual_Mode_OFF
Ignition_OFF

Test Case 7-

4= Temperature_Range_ManuzlMods xlfﬂ 0

| 6. Blower_Speed_ManualMode X [771] o

Test case begin: 1/25/2020 4:47 PM +05:30
Testcase end:  1/28/2020 4:47 PM +05:30
= Main Part
Timestamp Test Step Title Result

35.400000  Program warning  This is only 8 DEMO variant of GANoe! Waming
36354514  Resumeresson  Resumed on signal ‘Signal:CAN1 /Doorls |_Knb_t Elapsed time=1454 51ms (max=15000ms)
36854782  Resumersason  Resumed on signal ‘Sianal: CAN1 rents Elapsed time=0.268ms (max=15000ms)
36.854782 Low Blower Speed of HVAC actuated at 1250 rpm -
43 670000 Tester confirmation with "Yes'
43670000 Heating Mods LED is ON -
45.430000 Tester confirmation with "Ves'.
45.430000 Cooling Mode LED is ON -

| 4. Check_HeaterlOW_Manual X /E‘ -

Test case begin. 1/28/2020 5:51 PM +05:30
Testcase end:  1/28/2020 5:51 PM +05:30

< Main Part
Timestamp Test Step

25630000  Program warning

30.630000 Resume reason
30.630000 Resume reason
317919 Resume reason
31792268  Resume reason

31.792268

Title Result

This is only 2 DEMO variant of CANoe! ‘Warning

Immediately resumed on setup of wait condition.

Immediately resumed on setup of wait condition.

Resumed on signal *Signal:CAN1fintergratedbemiDoorLockiManual_Knb_Seattemp’ Elapsed time=1161.12ms (max=10000ms)
Resumed on signal ‘Signal:CAN 1 fintergratedbemiDoorLockiSeat_Heater Elapsed ime=1.15ms (max=5000ms)

Heater working at 30W
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(8)

Title

Test Case 8-

1 5. Check_HeaterMEDIUM Manual X [ .

4 [, BCM Test Cases [1..5]

l#] 1. Doorlock

71 2. Ignition_ON

13, Manual_Mode_ON

14, Check_HeaterlOW_Manual
|5, Check_HeaterMEDIUM_Manual
16, Check_HeaterHIGH_Manual
17, Manual Mode_OFF

7] 8. Ignition_OFF

(9)

Test case begin. 1/28/2020 5.51 PM +05.30
Testcase end:  1/28/2020 5.51 PM +05.30

-« Main Part
Timestamp Test Step Title Result

31.792269  Program warning  This is only 2 DEMO variant of GANoe! Waming

36.792269 Resume reason Immediately resumed on setup of wait condition.
36.792269 Resume reason Immediately resumed on setup of wait condition.
36.792269 Resume reason Immediately resumed on setup of wait condition.
36.792269 Resume reason Immediately resumed on setup of wait condition.
36.792269 Heater working at 60W -

Test Case 9-

4

Title

ict

4 [ BCM Test Cases [1..8]

7] 6. Check_HeaterHIGH_Manual X } ] q

D

] 1. Doorlock

/2. Ignition_ON

713, Manual_Mode_ON

|4, Check_HeaterLOW_Manual
/5. Check_HeaterMEDIUM_Manual
|6, Check_HeaterHIGH_Manual
17, Manual_Mode_OFF

7|8, Ignition_OFF

Test case begin: 1/28/2020 5:51 PM +05:30
Testcase end:  1/28/2020 5:51 PM +05.30

< Main Part
Timestamp Test Step

36792268  Program waming

Title

This is only 2 DEMO variant of CANoe!

(10)

41732269  Resumereason  Immediately resumed on setup of wait condition.

41792269  Resumereason  Immediately resumed on setup of wait condition.

43235003  Resumeresson  Resumed on signal ‘Signal GAN1/intergratedbemiDocrLock/Manual_Knb_Seattemp’ Elapsed time=1442.73ms (max=10000ms)

43240183 Resumeresson  Resumed on signal ‘Signal CAN1/intergratedbemiDocrLock/Seat_Heater' Elapsed time=5.18ms (max=5000ms)

43240183 Heater working st 160W -

Test Case 10-

m ..
4 [B BCM Test Cases [1.8] (]
1. Doorlock ® Test case begin: 1/28/2020 4:47 PM +05:30
12, tgnition_ON ® Testcase end:  1/28/2020 4:47 PM +05:30
[713. Manual_Mode_ON (<]
714, Manualknob_BlowerSpesd =] 4 Main Part
{715, Temperature_Range_Manual... (] Timestamp Test Step Title Result
7] 6. Blower_Speed_ManualMode [/] 45430000 Program warning  This is only a DEMO variant of CANoe! Warning
7. Manual Mode OFF 9 50520000 Resumereason  Resumed on envvar 'Manual_Mode' Elapsed time=390ms (max=10000ms)
[i]8. Ignition_OFF (]
50.820000 Manaul Mode LED is OFF1! -
52.470000 Tester confimation with "Yes'.
52.470000 Manusl Mode LED is OFF -
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(1)

Title

Test Case 11-

4 [Z BCM Test Cases [1..6]

1.
-
s
F4.
s,
s,

(12)

Doorlock
Ignition_ON
Automatic_mode_InCabinLigh..
‘Automatic_mode_InCabinLigh...
Automatic_mode_InCabinLigh
Tgnition_OFF

© 41 3. Automatic_mode InCabinlights ON X |71

Test case begin. 1/28/2020 €:09 PM +05:30
Testcase end:  1/28/2020 €:09 PM +05:30

-« Main Part
Timestamp Test Step Title
25300000  Program waming  This is only a DEMO variant of GANoe!
30.300000 Automatic mode is active
31.680000 Tester confirmation with "Yes'.
31.680000 Automatic mode works

Test Case 12-

Title

4 [Z BCM Test Cases [1..6]

F
2.
3.
4
s,
He.

(13)

Doorlock
Ignition_ON

Automatic_mode_InCabinLigh...

Automatic_mode_InCabinLigh.

Automatic_mode_InCabinLigh...

Ignition_OFF

eocoocao|

1] 4, Automatic_mode_In...abinLights_test X [71]

Warning

Test case begin. 1/28/2020 €:.09 PM +05:30
Testcaseend:  1/28/2020 €:.09 PM +05:30

« Main Part
Timestamp Test Step Title

21650000 Program warning  This is only 8 DEMO variant of CANoe!

35030326 Automatic mode works

Test Case 13-

Title

4 [Z BCM Test Cases [1..6]

1
2.
3.
FEEN
5.
e,

(14)

Doorlock
Ignition_ON
Automatic_mode_InCabinLigh.

Automatic_mode_InCabinLigh...
Automatic_mode_InCabinLigh...

Ignition_OFF

Q00000 Q|d

| 5. Automatic_mods_InCabinlights 0FF % |1 7]

35030326  Resumsresson  Resumed on signal ‘Signal:CAN1 fintergratedbemiDoorLockiLight Intensty’ Elapsed time=3350.33ms (max=15000ms)

Test case begin: 1/28/2020 €:09 PM +05:30
Testcase end:  1/28/2020 6:08 PM +05:30

< Main Part
Timestamp Test Step Title
35030326  Program warning  This is only a DEMO variant of CANoe!
40.920000 Tester confirmation with "Yes'
40.920000 Automatic mode LED is OFF

Test Case 14-

Title

4 [ BCM Test Cases [1..7]

H
Ea
3.
4.
Hs.
He.
7

Doorlock
Ignition_ON
AutoMode_HVAC_ON
Temperature_Range_AutoMo..
Blower_Spaed_AutoMode
AutoMode_HVAC_OFF
Ignition_OFF

| 3. AutoMode_HVAC_ON X ’E‘

Result

Warning

Test case begin. 1/28/2020 4.:58 PM +05:30
Testcase end:  1/28/2020 4:58 PM +05:30

< Main Part
Timestamp Test Step Title

18.030000 Program waming  This is only a DEMO variant of CANoe!

24.750000 Automatic Mode LED is ONII
26.400000 Tester confirmation with "Yes'
26.400000 Automatic Mode LED for HVAC is ON

24.750000 Resume reason Resumed on envvar ‘Automatic_Mode_HVAC' Elapsed time=720ms (max=10000ms)

Warning
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(15) Test Case 15-

T + s e st [ -

= T
4 [ BCM Test Cases [1.7] (-]
1. Doortock @ Testcase begin: 112812020 4:55 PM +05-30
112, Tgnition,ON ® Testcase end:  1/26/2020 4:58 PM +05:30
[£13. AutoMode HVAC ON (-]
|4, Temperature_Range_AutcMo. . (&) # Main Part
7|5, Blower_Speed_AutoMode (] Timestamp Test Step Title Result
16, AutoMode_HVAC_OFF @ 26.400000 Programwarning  Thisis only 3 DEMO variant of GANoe! Waming
(7. Tgnition_OFF 9 30400000 Resumereason  Immediately resumed on setup of wait condition.
30.400000 Temperature is in the range in Automatic Mode -

(16) Test Case 16-

R, ) 5. sower spesd_putatioce X [ 5] =
= S e
4 [B BCM Test Cases [1..7] (]
11, Doorlock ® Test cass begin: 1/28/2020 4:58 BM +05-30
13, Temition ON ® Testcassend:  1/28/2020 45 BM +05:30
(713, AutoMode_HVAC_ON (]
(714, Temperature_Range_AutoMo.. @& # Main Part
7| 5. Blower_Spesd_AutoMods (] Timestamp Test Step Title Result
716, AutoMode_HVAC_OFF @ 30400000  Programwaming  This is only 2 DEMO variant of CANos! Warning
7. Ignition_OFF e 30.400000 look into parameters Warning
24760000 Tester confirmation with Yes'
34760000 Healing Mode LED is ON -
35170000 Tester confirmation with "Yes'
38.170000 Cooling Mode LED is ON -

(17) Test Case 17-

)« v e o [ -

- - eammeswacor P
4 [B) BCM Test Cases [1..7] @
1. Doorlock ® Test case begin: 1/26/2020 4:59 PM +05:30
12, 1gnition, O ® Testcase end:  1/26/2020 4:58 PM +05:30
(13, AutoMode_HVAC_ON (]
(714, Temperature_Range_AutoMo.. @& « Main Part
(7] 5. Blower_Spead_AutoMode (] Timestamp Test Step Title Result
6. AutcMode HVAC_OFF 38170000 Programwarning  This is only 3 DEMO variant of CANos! Warning
7. Ignition_OFF e 43780000  Resumsreason  Resumed on envvar'Automatic_Mode HVAC' Elapsed fime=610ms (max=10000ms)
44.880000 Tester confirmation with "Yes'
44830000 Automatic Mode LED for HVAC is ON -

(18) Test Case 18-




Title Verds

4 [B} BCM Test Cases [1..6] [x]
1. Tgnitisn_ON ® Test case begin: 1/28/2020 5:30 PM +05:30
M2 % TresooiEeis ® Testcass end:  1/28/2020 5:30 PM +05:30
lv]3. Check HeaterLOW_Auto (]
4] 4. Check_HeaterMEDIUM_Auta ] « Main Part
¥] 5. Check_HeaterHIGH_Auto [] Timestamp Test Step Title Result
7| 6. Ignition_OFF [x] 14300000  Program wamning  This is only a DEMO variant of CANoe! Warning

19910000  Resumereason  Resumed on envvar‘Automstic_Mode_Seatbelt’ Elapsed time=810ms (max=5000ms)
19910000 Resumsreason  Immediately resumsd on setup of wait condition.
21910154  Resumereason  Resumed on signal ‘Signal:GAN1/intergratedbem/Sensor!_data/\WeightValue' Elapsed time=2000.15ms (max=10000ms)

23910154 Resume reason Resumed on envvar 'Sestbelt_Mode' Elapsed time=2000ms (max=5000ms)

23310154 Seatbsit has been put -

23810154  Resumsreason  Immediately resumsd on setup of wait condition.

24910282  Resumereason  Resumed on signal ‘Signal:CANT ur Elapsed 13ms (max=15000ms}

24510288 Blower Speed of HVAC actuated at 3750 rpm -

26.450000 Tester confirmation with ‘Yes'

26.450000 Heating Mode LED is ON -

'31.570000 Tester confirmation with "Yes'

31570000 Cooling Mods LED is ON -
=l v

(19) Test Case 19-

N . crede estertow_puto X |7 -
- —

4 [ BCM Test Cases [1..6] [x]

(711 Ignition_ON 7] Test case begin' 1/28/2020 5:30 PM +05:30

12, Cherk SeatBel_Status ® Testcase end:  1/28/2020 5:30 PM +05:30

v | 3. Check_HeaterLOW_Auto (]

(714, Check_HeaterMEDIUM_Auto ] 4 Main Part

[7]5. Check_HeaterHIGH_Auto (] Timestamp Test Step Title Result

7] 6. Ignition_OFF [x] 31570000  Program warning  This is only 3 DEMQ variant of CANae! Wamning

| oo |

3E570000 Resumsresson  Immedistely resumed on setup of wait condition.
36570000 Resumeresson  Immediately resumed on setup of wait condition.
36570000 Resumeresson  Immediately resumed on setup of wait condition.

36910150  Resumereason  Resumed on signal "Signal:CAN1/intergratedbem/Sensor1_data/SEAT_temp_ip' Elapsed time=340.15ms (max=10000ms)
36910536  Resumsresson  Resumed on signal 'Signal:CAN1/interaratedbemiSeatHeater/Seat_Temp_Heater' Elapsed tims=0 386001ms (max=5000ms)

36910536 Heater working at 30W

(20)Test Case 20-

) 4. Check_HeaterMEDIUM_Auto X [771]

Title

4 [y BCM Test Cases [1..6] [x]
711, Ignition_ON ) Test cass begin: 1/28/2020 5:30 PM +05:30
12, Check Seaticlt_Sttus ® Testcase end:  1/28/2020 5:30 PM +05:30
[+13. Check HeaterLOW Auto (-]
| 4. Check_HeaterMEDIUM_Auto S < Main Part
/5. Check_HeaterHIGH_Auto (] Timestamp Test Step Title Result
.71 6. Ignition_OFF [x] 36.91053  Program warning  This is only a DEMO variant of CANog! Warning

4191053  Resumereason  Immediately resumed on setup of wait condition.
4181053  Resumsreason  Immedistely resumsd on setup of wait condition.
4181053  Resumsreason  Immedistely resumsd on setup of wait condition.
45910152 Resumereason  Resumed on signal ‘Signal:GAN 1/intergratedbem/Sensori_data/SEAT_temp_ip' Elapsed time=3399.62ms (max=10000ms)

45910690  Resumereason  Resumed on signal ‘SignalGAN1/intergratedbem/SeatHeater/Seal_Temp_Heater Elapsed time=0.538001ms (max=5000ms)

45.910890 Heater working at B0W -

(20) Test Case 21-




Title

4 [Zy BCM Test Cases [1..5]
11, Check_SeatBelt_Status
712, Check_HeaterlOW_Auto
13, Check_HeaterMEDIUM_Auto
|4, Check_HeaterHIGH_Auto
(715, Ignition_OFF

od0o000|l

2] 4. Check_HeaterHIGH_puto. X (] .

Test case begin: 1/28/2020 5:38 PM +05:30
Testcase end:  1/28/2020 5:38 PM +05:30

< Main Part
Timestamp Test Step Title Result
4D.030830  Program wamning  This is only 8 DEMO variant of GANoel Warning

45030630  Resumereason  Immediately resumed on setup of walt condition.
45030890 Resumereason  Immediately resumed on setup of wait condition.

45030890 Resumereason  Immediately resumed on setup of wait condition.

55030152  Resumereasson  Resumed on signal ‘Signal:CANliintergratedbem/Sensor_datalSEAT_temp_ip' Elapsed ime=3999.46ms (max=10000ms)
55030538  Resumereason  Resumed on signal ‘Signal:CAN/intergratedberm/S eatHeater/Seat_Temp_Heater' Elapsed time=0386001ms (max=5000ms)

55030533 Heater working at 160W

(22) Test Case 22-

Title

Verdict

4 [Z BCM Test Cases [1..6]
1. DoorLock
(7] 2. Ignition_ON
3. Defrost_Mode_ON
(214, Humidity_Rangs
(715, Defrost_Mode_OFF
(£ 6. Ignition_OFF

] 3. Defrost_Made_ON x || .

Test case begin® 1/28/2020 5:06 PM +05:30
Testcase end:  1/28/2020 5:06 PM +05:30

4 Main Part
Timestamp Test Step Title Result
20790000  Program wamning  This is only a DEMO variant of CANge! Warming

26.290000 Resume reason Resumed on envvar ‘Defrost_Mode’ Elapsed time=500ms (max=10000ms)

26.290000 Defrost Mode is Onl!! -
27.720000 Tester confirmation with "Yes'
27.720000 Defrost Mode is ON -

(23) Test Case 23-

Title

4 [Z BCM Test Cases [1..6]
7/ 1. DoorLock
17]2. Ignition_ON
1713, Defrost_Mode_ON
|4, Humidity_Range
17/5. Defrost_Mode OFF
(41 6. Ignition_OFF

1 4. Humidity Range % |7| .

Test case begin. 1/28/2020 5.08 PM +05.30
Testcase end:  1/28/2020 5:08 PM +05:30

-« Main Part
Timestamp Test Step Title Result
27.720000  Program waming  This is only a DEMO variant of GANoe! Warning

36290138  Resumsreason  Resumed on signal ‘Signal: CAN1fintergratedbemiSensor2_dataiRelativeHumidity” Elapsed time=4570.14ms (max=20000ms)

36.290138 Humidity is in the range

(24) Test Case 24-
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Title

4 [ BCM Test Cases [1..8]
711, DoorLock
712, Ignition_ON
3. Defrost_Mode_ON
714, Humidity_Rangs
|5, Defrost_Mode_OFF
716, Ignition_OFF

] 5. Defrost_Made OFF % |11] -

Test case begin. 1/28/2020 5.08 PM +05.30
Testcase end:  1/28/2020 S.08 PM +05.30

-« Main Part
Timestamp Test Step Title Result

36290133 Program wamning only 2 DEMO variant of GANoe! Wamning
42680000 Resumereason  Resumed on envvar 'Defrost_Mode’ Elapsed time=1389.86ms (max=10000ms)
42.680000 Defrost Mode is OFF1!

43.890000 Defrest Mode is OFF

43.880000 Tester confirmation with "Yes'

(25) Test Case 25-

Title

4 [B BCM Test Cases [1..8]
71 1. DoorLock
7] 2. Ignition_ON
] 3. Manual_Mode_ON
l#14. Manualknob_BlowerSpeed
715, Temperature_Range_Manual
716, Blower Spesd_ManualMade
Lo 7. Manual_Mode_OFF
| 8. Ignition_OFF

APPENDIX-

doococoooll

/ 7| 8. Ignition_OFF x"@ -

Test case begin. 1/28/2020 4.47 PM +05:30
Testcase end:  1/28/2020 4:47 PM +05:30

-« Main Part
Timestamp Test Step Title Result
52470000 Program waming  This is only a DEMO variant of CANoe! Warning

57.470000 Resume reason Immediately resumed on setup of wait condition.

'58.840000 Resume reason Resumed on envvar 'KL15' Elapsed time=2370ms (max=10000ms)

'59.840000 Ignition is OFf I -
61.160000 Tester confirmation with "Yes'
61.160000 Ignition LED is OFF when Ignition OFF control is pressed -
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Code for Sensor_1

Includes

{

Variables

{

Timer TIMERI1;
Timer TIMERZ2;
int Weight Loc;

int temp;
}
on start
{
write ("Temperature Sensor is processing!!");
}
on envVar KL15
{
if (RKL15==1)
{
write("Ignition is On");
}
else if (@KL15==0)
{
write("Ignition is Off");
S$STemperature=0;
cancelTimer (TIMERL1) ;
}
}
on envVar Automatic Mode Seatbelt({
if (QAutomatic Mode Seatbelt==1) {
write ("Automatic mode for seat is ON");

setTimer (TIMER2, 2) ;
}else if (GAutomatic Mode Seatbelt==0) {
write ("Automatic mode for seat is OFF");
cancelTimer (TIMER2) ;
}

}
on envVar Automatic Mode HVAC{

if (GAutomatic Mode HVAC==1) {

write ("Automatic mode for HVAC is ON");
setTimer (TIMERL, 2) ;

}else if (GAutomatic Mode HVAC==0) {
write ("Automatic mode for HVAC is OFF");

cancelTimer (TIMERL1) ;

}

}

on envVar Seatbelt Mode({
if (€Seatbelt Mode==1) {
write ("Automatic mode for HVAC is ON");
setTimer (TIMERL, 2) ;
}else if (@Seatbelt Mode==0) {
write ("Automatic mode for HVAC is OFF");
cancelTimer (TIMERL1) ;
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}
}
on timer TIMERL
{
if ($Doorlock==1 && @Manual Mode==0) {
1f (QKL15==1 && (QAutomatic Mode HVAC==1 || @Seatbelt Mode==1))
{
write ("timer 1 has started");
STemperature=random (50) ;
temp=$Temperature;
write ("Temperature=%d", temp) ;
setTimer (TIMERL, 2) ;
}
}
else 1f( $Doorlock==0 || @KL15==0 || QAutomatic_Mode_ HVAC==0)
{
S$STemperature=0;
cancelTimer (TIMERL) ;
}
}
on timer TIMER2
{
if ($Shoorlock==1 && @Manual Mode==0) {
1if (QKL15==1 && @Automatic Mode Seatbelt==1)
{
write ("timer 2 has started");
SWeightValue=40+random(60) ;
Weight Loc=$WeightValue;
write ("Weight= %d",Weight Loc);
$SEAT temp ip=30+random(30);

//setTimer (TIMER2,2) ;
}
}
else if( $Doorlock==0 || @KL15==0 || @Automatic Mode Seatbelt==0)
{
SWeightValue=0;
cancelTimer (TIMER2) ;
SSEAT temp ip=30+random(30);

}
setTimer (TIMERZ2, 3) ;

on stopMeasurement

{
STemperature=0;
SWeightValue=0;
cancelTimer (TIMER1) ;
cancelTimer (TIMER2) ;




Code for Sensor_ 2-
includes

{

variables
{
timer TIMERZ2;
timer TIMERI1;
int rh;
}
on start
{
write ("Relative Humidity Sensor is processing!!");

}

on envVar KL15
{
1f (RKL15==1)
{
write("Ignition is On");
}
else
{
write ("Ignition is Off");
STemperature=0;
cancelTimer (TIMERL) ;
cancelTimer (TIMER2) ;
}
}

on envVar Automatic Mode LED({

if (QAutomatic Mode LED==1) {

write ("Automatic mode for INCabin Lights is ON");
setTimer (TIMER1, 5);

}else if (QAutomatic Mode LED==0) {
write ("Automatic mode for InCabin Lights is OFF");

cancelTimer (TIMERL) ;

}

}

on envVar Defrost Mode/{
if (@Defrost Mode==1) {
write ("Automatic mod for HVAC is ON");
setTimer (TIMER2,5) ;
}else if (@Defrost Mode==0) {
write ("Automatic mod for HVAC is OFFE");
cancelTimer (TIMER2) ;
}
}
on timer TIMERI{
if ($Doorlock==1)
{
if ((@KL15==1) && (GAutomatic Mode LED==1))// If Ignition is On and Defrost Mode is
On
{
write("timer 1 has started");
$Light sensor=random(100);
rh=$Light sensor;
write ("Brightness level is=%d",rh);
setTimer (TIMER1, 5);//recursive timer




}
else if( $Doorlock==0 || @KL15==0 || QAutomatic Mode LED==0)
{
$Light sensor=0;
}
}
}
on timer TIMER2
{
if ($Doorlock==1)
{
if ((Q@KL15==1) && (€@Defrost Mode==1))// If Ignition is On and Defrost Mode is On
{
write ("timer 1 has started");
SRelativeHumidity=random (70) ;
rh=$RelativeHumidity;
write ("Relative Humidity=%d", rh);
setTimer (TIMER2,5);//recursive timer
}
else if( $Doorlock==0 || @KL15==0 || @Defrost Mode==0)
{
SRelativeHumidity=0;
}
}
}
on stopMeasurement
{
SRelativeHumidity=0;
$Light Intensity=0;
cancelTimer (TIMER2) ;
cancelTimer (TIMERL1) ;

Code for ECU_BCM-
includes

{
}

variables
{
message DoorLock Doors;
message Sensorl data Sensl;
int var LED;
int var HVAC;
int var SEAT;
int var;
int blower;
int Weight Loc;
int Temp Loc;
timer Tmr;

}
on start({
write ("CANoe has started"):;
}
on message DoorLock{
if ($Doorlock==1) {
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//write ("Doors are locked");

1f (RKL15==1) {
//write ("Ignition is ON");
if (@Manual Mode==1) {

var LED=$Manual knb IncabinLights;
var HVAC=SManual Knb BlowerSpd;
var SEAT=SManual Knb Seattemp;
if (var LED>0 && var LED<45) {
write ("Light intensity is 35%");
setSignal (Light Intensity, 35);
}else if (var LED>=45 && var LED<85) {
write ("Light intensity is 50%");
setSignal (Light Intensity, 50);
}else if(var LED>=85 && var LED<100) {
write ("Light intensity is 75%");
setSignal (Light Intensity,75);
}else if(var LED>=100) {
write ("Light intensity is 100%");
setSignal (Light Intensity,100);
}
if (var HVAC>0 && var HVAC<45) {
$CurrentBlowerSpeed=1250;
var=$CurrentBlowerSpeed;
STemperature=30;
@Cooling HVAC=1;
@Heater HVAC=0;
write ("Low Blower Speed of HVAC=%d",var);
}else if (var HVAC>=45 && var HVAC<85) {
$CurrentBlowerSpeed=2500;
var=$CurrentBlowerSpeed;
STemperature=24;
@Cooling HVAC=1;
@Heater HVAC=0;
write ("Medium Blower Speed of HVAC=%d",var);
}else if (var HVAC>=85 && var HVAC<100) {
SCurrentBlowerSpeed=3750;
var=$CurrentBlowerSpeed;
STemperature=16;
@Cooling HVAC=0;
@Heater HVAC=1;
write ("High Blower Speed of HVAC=%d",var);
}
if (var SEAT>=30 && var SEAT<40) {
$Seat Heater=30;
var=SSeat Temp Heater;
write ("Heater working at low range of =%d",var);
}else if (var SEAT>=40 && var SEAT<50) {
$Seat Heater=60;
var=$Seat Temp Heater;
write ("Heater working at mid range of =%d",var);
}else if (var SEAT>=50 && var SEAT<60) {
$Seat Temp Heater=160;
var=$Seat Heater;
write ("Heater working at high range of = %d",var);
lelse(
write ("This range of temperature is not permitted");
$Seat Heater=0;
}
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}
}

on message Sensorl dataf{
if ($Shoorlock==1 && @Manual Mode==0) {
1f (QKL15==1 && @Automatic Mode HVAC==1)
{
if (STemperature>=0 && S$Temperature<l10)
{
$CurrentBlowerSpeed=3750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=1;
@Cooling HVAC=0;
}
if ($Temperature>=10 && $Temperature<20)
{
$CurrentBlowerSpeed=2500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=1;
@Cooling HVAC=0;
}
if ($Temperature>=20 && S$Temperature<30)
{
SCurrentBlowerSpeed=1750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Cooling HVAC=1;
@Heater HVAC=0;
}
if ($Temperature>=30 && S$Temperature<40)
{
S$CurrentBlowerSpeed=2500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower) ;
@Cooling HVAC=1;
@Heater HVAC=0;
}
if ($Temperature>=40 && S$Temperature<=50)
{
SCurrentBlowerSpeed=3750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Cooling HVAC=1;
@Heater HVAC=0;

}

//

if ((@KL15==1) && (GAutomatic Mode Seatbelt==1))

{

write ("Monitoring seat occupancy"); //checks for seat occupancy

Weight Loc=$WeightValue;
Temp Loc= $SSEAT temp ip;
//Temp Loc= S$SSEAT temp ip
if ((Weight Loc >=40 && Weight Loc<= 115))
{

write ("Seat is occupied");

setTimer (Tmr, 2) ;
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//@Seatbelt Mode=1;

if (@Seatbelt Mode==1) {

if ($Temperature>=0 && S$Temperature<l0)
{
$CurrentBlowerSpeed=3750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=1;
@Cooling HVAC=0;

}
if ($Temperature>=10 && S$Temperature<20)
{
$CurrentBlowerSpeed=2500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=1;
@Cooling HVAC=0;
}
if ($Temperature>=20 && S$Temperature<30)
{
SCurrentBlowerSpeed=1750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Cooling HVAC=1;
@Heater HVAC=0;
}
if ($Temperature>=30 && S$Temperature<40)
{
SCurrentBlowerSpeed=2500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Cooling HVAC=1;
@Heater HVAC=0;
}
if ($Temperature>=40 && STemperature<=50)
{
$CurrentBlowerSpeed=3750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower) ;
@Cooling HVAC=1;
@Heater HVAC=0;
}
}

//write ("Seat Belt can be put on"); //Seat Belt status monitoring
write ("Taking desired temperature range for temperature control");

//$SEAT temp ip=30+random(30);
//Temp Loc= SSEAT temp ip;
if ((Temp Loc >30) && (Temp Loc<=40))

write ("Heater working at lower range of 30W");
$Seat Temp Heater=30;

}
else if ((Temp_ Loc >40) && (Temp Loc<=50))

{

write ("Heater working at medium range of 60W");

range
$Seat Temp Heater=60;
}

//Heater working at low range

//Heater working at medium
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else if ((Temp Loc >50) && (Temp Loc<=60))
{

write ("Heater working at high range of 160W"); //Heater working at high range

$Seat Temp Heater=160;

}

else

{
write ("This range of temperature is not permitted");
$Seat Temp Heater=0;

}

}
else if ((Weight Loc <40) && (Weight Loc> 115))
{
write ("Seat is not occupied or weight more than human");
@Seatbelt Mode=0;
}
}
else
{
write ("Error in reading since ignition is OFE");
@Seatbelt Mode=0;

}
//

on timer Tmr
{
Weight Loc=$WeightValue;
if ((RKL15 == 1) && (Weight Loc >=40 && Weight Loc<= 115))
{
@Seatbelt Mode =1;

write ("Seatbelt can be put on");
}
else
{
write("Ignition is OFF");
@Seatbelt Mode =0;

on message Sensor2 data
{
if (Shoorlock==1 && @KL15==1 && @Automatic Mode LED==1) {
if ($Light sensor>0 && $Light sensor<45) {
write ("Light intensity is 35%");
setSignal (Light Intensity, 35);
}else if (SLight sensor>=45 && $Light sensor<85) {
write ("Light intensity is 50%");
setSignal (Light Intensity,50);
}Jelse 1f (SLight sensor>=85 && $Light sensor<100) {
write ("Light intensity is 75%");
setSignal (Light Intensity,75);
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}else if ($Light sensor>=100) {
write ("Light intensity is 100%");
setSignal (Light Intensity,100);
}
}
if ($Doorlock==1 && @Manual Mode==0 && QAutomatic Mode HVAC==0)
{
if (@KL15==1 && @Defrost Mode==1)
{
if (SRelativeHumidity>=0 && S$RelativeHumidity<20)
{
SCurrentBlowerSpeed=1500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=0;
@Cooling HVAC=0;
}
if ($RelativeHumidity>=20 && S$RelativeHumidity<40)
{
SCurrentBlowerSpeed=1750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=0;
@Cooling HVAC=0;
}
if ($RelativeHumidity>=40 && SRelativeHumidity<60)
{
$CurrentBlowerSpeed=2500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=0;
@Cooling HVAC=0;
}
if ($RelativeHumidity>=60 && S$SRelativeHumidity<80)
{
SCurrentBlowerSpeed=3500;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower);
@Heater HVAC=0;
@Cooling HVAC=0;
}
if ($RelativeHumidity>=80 && S$RelativeHumidity<=100)
{
$CurrentBlowerSpeed=3750;
blower=$CurrentBlowerSpeed;
write ("Blower Speed=%d",blower) ;
@Heater HVAC=0;
@Cooling HVAC=0;

}
}

on stopMeasurement {
write ("CANoe has stopped");

}




TEST CODE-
includes

{
}

variables
{
int rVval;
int rvall;
int rval2;
int wvar;
int varl;
int var2;
int flag=0;
int signalvalue;
}
testfunction Pre Condition Updates()
{
switch (flag) {
case 1:
@KL15=0;//Ignition OFF
break;
case 2:
@KL15=1;//Ignition ON
break;
}
}
testcase DoorLock () {
testWaitForTimeout (5000) ;
write("In test case Door Lock ");
//data verification of Door Lock ON LED
testWaitForTimeout (5000) ;
var=testWaitForSignalMatch (Doorlock,1,10000) ;
if (var==1)
{
if ($Doorlock==1)
{
testStepPass ("Door is Locked!!");
}
else 1if ($Doorlock==0)
{
testStepFail ("Door is not Locked!!");
}
}
else
{
testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Door Lock ON LED
rVal2=testWaitForTesterConfirmation ("Door Lock ON LED:Is Door Lock LED ON?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Door Lock LED is ON");
}
else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Door Lock LED is OFF!!"™);

}

else if (rval2 == 0)//Time out has occured!!




}

{
testStepWarning ("No verification is done from the tester");

}

testcase Ignition ON()//To check Ignition On

{

}
}

flagt+;
if(flag==1)
{
Pre Condition Updates();
write("In test case Ignition ON");
//data verification of Ignition ON LED
testWaitForTimeout (5000) ;
rVal=testWaitForSignalMatch (KL15,0,10000) ;

if (rVal==1)
rVal=testWaitForEnvVar (KL15,10000) ;
if (rval==1)
{
1f (RKL15==1)
{
testStepPass ("Ignition is On!!"™);

}
else 1f (@KL15==0)
{
testStepFail ("Ignition is Off!!"™);
}
}
else
{
testStepWarning ("Check the Timing parameter");

}
//Visual Confirmation of Ignition ON LED

rVal2=testWaitForTesterConfirmation ("Ignition ON LED:Is Ignition LED ON?");

if(rval2==1)//if yes is clicked!
{
testStepPass ("Ignition LED is ON when Ignition ON control is pressed");

}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Ignition LED remained OFFE!!");
}
else if (rvVal2 == 0)//Time out has occured!!

{

testStepWarning ("No verification is done from the tester");

}

testcase Manual Mode ON()//To check Manual Mode for ALL

{

write ("In test case Manual Mode ");
//data verification of Manual Mode ON LED
testWaitForTimeout (5000) ;
var=testWaitForEnvVar (Manual Mode, 10000) ;
if (var==1)
{

if ((Q@KL15==1) && ($Doorlock==1) && (@Manual Mode==1))

{

testStepPass ("Manaul Mode is On!!");
}
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else 1f((QKL15==1) && ($Doorlock==1) && (@Manual Mode==0))
{
testStepFail ("Manual Mode is OFFE!!"™);
}
else 1f (@KL15==0)
{
testStepFail ("Ignition is OFF"™);
}
else 1if ($Doorlock==0)
{
testStepFail ("Door is not Locked");
}
}
else
{
testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Manual Mode ON LED
rVal2=testWaitForTesterConfirmation ("Manual Mode ON LED:Is Manual Mode LED ON?2");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Manual Mode LED is ON");
}
else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Manual Mode LED is still OFFE!!");
}
else if (rval2 == 0)//Time out has occured!!
{
testStepWarning ("No verification is done from the tester");
}
}
testcase Manual mode InCabinLights test() {
testWaitForTimeout (5000) ;
1f (EKL15==1 && $Doorlock==1) {
if (@Manual Mode==1) {
if (testWaitForSignalInRange (Light Intensity,10,90,2000)) {
testStepPass ("Manual mode knob works");
}
else if (SLight Intensity<0 && $Light Intensity>1000) {
teststepfail ("manual mode knob isn't working");
}
else 1if ($Doorlock==0)
{
testStepFail ("Doors are not Locked");
}
telse(
testStepWarning ("look into parameters"™);
}
}
}
testcase Automatic mode InCabinLights ON() {
1f (RKL15==1 && $Doorlock==1) {
testWaitForTimeout (5000) ;
if (QAutomatic Mode LED==1) {
testStepPass ("Automatic mode is active");
}
}
else if(RAutomatic Mode LED==0 || @KL15==0 || $Doorlock==0) {
testStepFail ("Automatic mode is inactive");
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telse(
teststepwarning ("look into parameters");

}

rVal = testWaitForTesterConfirmation ("Automatic mode Verification: Automatic mode
is active or not",10000);
if(rval == 1)//yes clicked
{
testStepPass ("Automatic mode works");

}

else if(rval == 2)//No clicked
{
testStepFail ("Automatic mode is OFFE!!"™);
}
else if (rval == 0)//time out

{
testStepWarning ("No verification from tester provided");
}

}
testcase Automatic mode InCabinLights OFF () {

1f (EKL15==1 && $Doorlock==1) {
testWaitForTimeout (5000) ;
if (QAutomatic Mode LED==0) {

testStepPass ("Automatic mode is inactive™);
}
}

else if (GAutomatic Mode LED==0 || @KL15==0 || $Doorlock==0) {
testStepFail ("Automatic mode is inactive™);
lelse(

teststepwarning ("look into parameters");
}
rvVal = testWaitForTesterConfirmation ("Automatic mode Verification: Automatic mode
LED is active or not",10000);
if (rval == 1)//yes clicked
{
testStepPass ("Automatic mode LED is OFF");
}
else if(rval == 2)//No clicked
{
testStepFail ("Automatic mode LED is ON!!"™);
}
else if (rval == 0)//time out
{
testStepWarning ("No verification from tester provided");
}
}

testcase Automatic mode InCabinLights test () {
1f (RKL15==1 && $Doorlock==1) {
if (QAutomatic Mode LED==1) {
if (testWaitForSignalInRange (Light Intensity,10,90,15000)==1) {
testStepPass ("Automatic mode works");

}

else if (SLight Intensity<0 && $Light Intensity>1000 || @Automatic Mode LED==0) {
teststepfail ("Automatic Mode isn't working™);
lelse(

testStepWarning ("look into parameters");
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testcase ManualKnob BlowerSpeed()
{
write ("In test case Manual Knob - Blower Speed of HVAC");
testWaitForTimeout (5000) ;
//data verification
1if (@KL15==1 && $Doorlock==1)
{
if (testWaitForSignalInRange (Manual Knb BlowerSpd, 0,100,2000))
{
testStepPass ("Manual Knob of Blower Speed is working in the range");
}
}
else if (SManual Knb BlowerSpd<0 && $Manual Knb BlowerSpd>100)
{
teststepfail ("Manual Knob of Blower Speed is not working in the range");
}
else
{
testStepWarning ("Check the timing parameters");
}
}
testcase Temperature Range ManualMode ()
{
write ("In testcase Temperature Range for Manual Mode");
testWaitForTimeout (4000) ;
rVal = testWaitForSignalInRange (Temperature,0,50,20000);
if(rval== 1)
{
testStepPass ("Temperature is in the range in Manual Mode");
}
else if(rval ==0)
{
testStepFail ("Temperature is not in the rangem in Manual Mode");
}
else
{
testStepWarning ("Check the timing parameters");
}
}
testcase Blower Speed ManualMode ()
{
if (@KL15==1 && S$Doorlock==1)
{
if (@Manual Mode==1)
{
if (testWaitForSignalInRange (Manual Knb BlowerSpd, 0,44,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 1250,15000))
{

testStepPass ("Low Blower Speed of HVAC actuated at 1250 rpm");
}
else
{
testStepFail ("Low Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Manual Knb BlowerSpd, 45,84,15000))
{

if (testWaitForSignalMatch (CurrentBlowerSpeed, 2500,15000))
{




testStepPass ("Medium Blower Speed of HVAC actuated at 2500 rpm");
}
else
{
testStepFail ("Medium Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Manual Knb BlowerSpd, 85,100,15000))

{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 3750,15000))

{
testStepPass ("High Blower Speed of HVAC actuated at 3750 rpm");

}
else
{
testStepFail ("High Blower Speed of HVAC is not at desired rpm");
}
}
else

{

testStepFail ("Manual Knob of Blower is not in range hence blower is not
working as desired");
}
}
else
{
testStepWarning ("look into parameters");
}
//Visual Confirmation of Heating Mode HVAC LED
rVal2=testWaitForTesterConfirmation ("Heating Mode HVAC LED:Is Heating Mode HVAC
LED ON?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Heating Mode LED is ON");

}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Heating Mode LED is OFF!!");
}
else if (rval2 == 0)//Time out has occured!!

{

testStepWarning ("No verification is done from the tester");
}
//Visual Confirmation of Cooling Mode HVAC LED
rVal2=testWaitForTesterConfirmation ("Cooling Mode HVAC LED:Is Cooling Mode HVAC
LED ON?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Cooling Mode LED is ON");

}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Cooling Mode LED is OFF!!");
}
else if (rval2 == 0)//Time out has occured!!

{

testStepWarning ("No verification is done from the tester");
}
}
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testcase Check HeaterLOW Manual ()
{
flag=2;
if (flag==2) {
Pre Condition Updates();
}

write ("In test case of Manual seat warmer ");

testWaitForTimeout (5000) ;
rVall=testWaitForSignalMatch (Manual Mode,1,5000);
rVal=testWaitForSignalMatch (KL15,1,5000);

if ((rvVal==1) && (rvall==1)) {

if ((@KL15==1) && (@Manual Mode==1))

{
varl=testWaitForSignalInRange (Manual Knb Seattemp,30,40,10000);
if (varl==1)

{
var2=testWaitForSignalMatch (Seat Heater, 30,5000);
if (var2==1)
{
testStepPass ("Heater working at 30W");
}
else i1f(var2 ==0)
{
testStepFail ("Heater not working properly");
}

}
else(
testStepWarning ("look into parameters");

}

}
testcase Check HeaterMEDIUM Manual ()
{
flag=2;
if (flag==2) {
Pre Condition Updates();
}

write("In test case of Manual seat warmer ");

testWaitForTimeout (5000) ;
rVall=testWaitForSignalMatch (Manual Mode,1,5000);
rVal=testWaitForSignalMatch (KL15,1,5000);

if ((rval==1) && (rvall==1)) {

if ((@KL15==1) && (€Manual Mode==1))

{
varl=testWaitForSignalInRange (Manual Knb Seattemp,40,50,10000);
if (varl==1)

{
var2=testWaitForSignalMatch (Seat Heater, 60,5000);
if (var2==1)
{
testStepPass ("Heater working at 60W");
}

else if (var2 ==0)
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{
testStepFail ("Heater not working properly");
}

}
else(
testStepWarning ("look into parameters");

}

}
testcase Check HeaterHIGH Manual ()
{
flag=2;
if(flag==2) {
Pre Condition Updates();
}

write("In test case of Manual seat warmer ");

testWaitForTimeout (5000) ;
rVall=testWaitForSignalMatch (Manual Mode,1,5000);
rVal=testWaitForSignalMatch (KL15,1,5000) ;

if ((rVal==1) && (rvVall==1)) {

if ((@KL15==1) && (€@Manual Mode==1))

{
varl=testWaitForSignalInRange (Manual Knb Seattemp, 50,60,10000);
if (varl==1)

{
varZ2=testWaitForSignalMatch (Seat Heater,160,5000);
if (var2==1)
{
testStepPass ("Heater working at 160W");
}
else if(var2 ==0)
{
testStepFail ("Heater not working properly");
}

}
else(
testStepWarning ("look into parameters");

}

}
testcase Manual Mode OFF()//To check Manual Mode
{
write ("In test case Manual Mode ");
//data verification of Manual Mode OFF LED
testWaitForTimeout (5000) ;
// rVal=testWaitForSignalMatch (KL15,0,10000);
// if(rval==1)
// rVal=testWaitForEnvVar (KL15,10000) ;
// testWaitForTimeout (5000) ;
var=testWaitForEnvVar (Manual Mode, 10000) ;
if (var==1)

{




if ((@KL15==1) && (S$SDoorlock==1) && (@Manual Mode==0))
{
testStepPass ("Manaul Mode LED is OFFE!!"™);
}
else 1f((QKL15==1) && (S$Doorlock==1) && (@Manual Mode==1))
{
testStepFail ("Manual Mode LED is still ON!!");
}
else if (@KL15==0)
{
testStepFail ("Ignition is OFE"™);
}
else 1if ($Doorlock==0)
{
testStepFail ("Door is not Locked");
}
}
else
{
testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Manual Mode OFF LED
rVal2=testWaitForTesterConfirmation ("Manual Mode OFF LED:Is Manual Mode LED is

OFF?");

}

if(rval2==1)//if yes is clicked!
{
testStepPass ("Manual Mode LED is OFFE"™);

}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Manual Mode LED is still ON!!"™);
}
else if (rvVal2 == 0)//Time out has occured!!

{

testStepWarning ("No verification is done from the tester");

}

testcase AutoMode HVAC ON()//To check Automatic Mode for HVAC

{

write ("In test case Automatic Mode for HVAC ");
//data verification of Automatic Mode HVAC - ON LED
testWaitForTimeout (5000) ;
var=testWaitForEnvVar (Automatic Mode HVAC,10000) ;
if (var==1)
{

if (($Doorlock==1) && (@KL15==1) && (QAutomatic Mode HVAC==1))

{
testStepPass ("Automatic Mode LED is ON!!");

}
else if(($Doorlock==1)&& (Q@KL15==1) && (QAutomatic Mode HVAC==0))

{ testStepFail ("Automatic Mode LED is still OFF!!"™);
ilse if (RKL15==0)

{ testStepFail ("Ignition is OFF");

;lse if ($Doorlock==0)

{
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testStepFail ("Door is not Locked");

}
}
else
{

testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Automatic Mode HVAC - ON LED
rVal2=testWaitForTesterConfirmation ("Automatic Mode ON LED:Is Automatic Mode LED

is ON?");

}

if(rval2==1)//if yes is clicked!

{ testStepPass ("Automatic Mode LED for HVAC is ON");

;lse if(rval2 == 2)//if No is clicked!

{ testStepFail ("Automatic Mode LED for HVAC is still OFF!!");
élse if (rval2 == 0)//Time out has occured!!

{

testStepWarning ("No verification is done from the tester");

}

testcase Temperature Range AutoMode ()

{

}

write ("In testcase Temperature Range for Automatic Mode");
testWaitForTimeout (4000) ;
rvVal = testWaitForSignalInRange (Temperature,0,50,20000);
if (rval== 1)
{
testStepPass ("Temperature is in the range in Automatic Mode");
}
else if (rval ==0)
{
testStepFail ("Temperature is not in the rangem in Automatic Mode");
}
else
{
testStepWarning ("Check the timing parameters");
}

testcase Blower Speed AutoMode ()

{

if (@KL15==1 && $Doorlock==1)
{
if (@Manual Mode==1)
{
if (testWaitForSignalInRange (Temperature,0,10,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 3750,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 3750 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,10,20,15000))
{
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if (testWaitForSignalMatch (CurrentBlowerSpeed,2500,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 2500 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,20,30,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 1750,15000))

{
testStepPass ("Blower Speed of HVAC actuated at 1750 rpm");

}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,30,40,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 2500,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 2500 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,40,50,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 3750,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 3750 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else
{
testStepFail ("Blower speed is not in range hence blower is not working as
desired");
}
}
else
{
testStepWarning ("look into parameters");
}
//Visual Confirmation of Heating Mode HVAC LED
rVal2=testWaitForTesterConfirmation ("Heating Mode HVAC LED:Is Heating Mode HVAC
LED ON2?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Heating Mode LED is ON");

}
else if(rval2 == 2)//if No is clicked!
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{
testStepFail ("Heating Mode LED is OFF!!"™);
}

else if (rval2 == 0)//Time out has occured!!

{

testStepWarning ("No verification is done from the tester");
}
//Visual Confirmation of Cooling Mode HVAC LED
rVal2=testWaitForTesterConfirmation ("Cooling Mode HVAC LED:Is Cooling Mode HVAC
LED ON?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Cooling Mode LED is ON");

}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Cooling Mode LED is OFFE!!"™);
}
else if (rval2 == 0)//Time out has occured!!

{
testStepWarning ("No verification is done from the tester");
}
}
}
testcase AutoMode HVAC OFF()//To check Automatic Mode for HVAC
{
write("In test case Automatic Mode for HVAC ");
//data verification of Automatic Mode HVAC - OFF LED
testWaitForTimeout (5000) ;
var=testWaitForEnvVar (Automatic Mode HVAC,10000);

if (var==1)
{ if (($Doorlock==1) && (@KL15==1) && (QAutomatic Mode HVAC=0))
{ testStepPass ("Automatic Mode LED for HVAC is OFF!!"™);
;lse if (($Doorlock==1) && (@KL15==1) && (QAutomatic Mode HVAC==1))

{
testStepFail ("Automatci Mode LED for HVAC is still ON!!");

}

else if (@KL15==0)

{

testStepFail ("Ignition is OFF");

}

else 1if ($Doorlock==0)

{

testStepFail ("Door is not Locked");

}
}
else
{

testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Automatic Mode HVAC - OFF LED
rVal2=testWaitForTesterConfirmation ("Automatic Mode OFF LED:Is Automatic Mode LED

is OFF?");

if(rval2==1)//if yes is clicked!
{

testStepPass ("Automatic Mode LED for HVAC is ON");

}
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else if(rval2 == 2)//1if No is clicked!
{
testStepFail ("Automatic Mode LED for HVAC is still OFF!!");
}
else if (rval2 == 0)//Time out has occured!!
{
testStepWarning ("No verification is done from the tester");
}
}
testcase Temperature Range Auto ()
{
write ("In testcase Temperature Range");
testWaitForTimeout (4000) ;
rVal = testWaitForSignalInRange (Temperature,0,50,20000);
if (xrVal== 1)
{
testStepPass ("Temperature is in the range for Manual Mode");
}
else if (rval ==0)
{
testStepFail ("Temperature is not in the range");
}
else
{
testStepWarning ("Check the timing parameters");
}
}
testcase Check SeatBelt Status()
{
flag=2;
if(flag==2) {
Pre Condition Updates();
}
write("In test case of Automatic seat warmer for activatoin of Seatbelt status and
Automatic seat warmer ");
//data verification of Manual Mode ON LED
testWaitForTimeout (5000) ;
rVall=testWaitForEnvVar (Automatic_ Mode Seatbelt,5000);
rVal=testWaitForSignalMatch (KL15,1,5000);

if ((rVal==1) && (rvVall==1)) {
if ((QKL15==1) && (CAutomatic Mode Seatbelt==1))
{
var=testWaitForSignalInRange (WeightValue, 40,115,10000) ;
if (var==1) {
varl=testWaitForSignalMatch (Seatbelt Mode,1,5000)
if (varl==1)
{
testStepPass ("Seatbelt has been put");
if (testWaitForSignalInRange (Temperature,0,10,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 3750,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 3750 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
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else if (testWaitForSignalInRange (Temperature,10,20,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 2500,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 2500 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,20,30,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 1750,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 1750 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,30,40,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed,2500,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 2500 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else if (testWaitForSignalInRange (Temperature,40,50,15000))
{
if (testWaitForSignalMatch (CurrentBlowerSpeed, 3750,15000))
{
testStepPass ("Blower Speed of HVAC actuated at 3750 rpm");
}
else
{
testStepFail ("Blower Speed of HVAC is not at desired rpm");
}
}
else
{
testStepWarning ("look into parameters"™);
}
//Visual Confirmation of Heating Mode HVAC LED
rVal2=testWaitForTesterConfirmation ("Heating Mode HVAC LED:Is Heating Mode HVAC
LED ON?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Heating Mode LED is ON");
}
else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Heating Mode LED is OFF!!"™);
}

else if (rval2 == 0)//Time out has occured!!
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{
testStepWarning ("No verification is done from the tester");
}
//Visual Confirmation of Cooling Mode HVAC LED
rvVal2=testWaitForTesterConfirmation ("Cooling Mode HVAC LED:Is Cooling Mode HVAC
LED ON?");
if(rval2==1)//if yes is clicked!
{
testStepPass ("Cooling Mode LED is ON");
}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Cooling Mode LED is OFFE!!"™);
}
else if (rval2 == 0)//Time out has occured!!

{
testStepWarning ("No verification is done from the tester");
}
}
else if(varl==0)
{
testStepFail ("Seatbelt has not been put ");
}
}
else if (var==0) {
testStepFail ("Weight is not in range");
}
}

else{
testStepWarning ("look into parameters");
}
}
testcase Check HeaterLOW Auto ()
{
flag=2;
if (flag==2) {
Pre Condition Updates();
}

write("In test case of Automatic seat warmer ");

testWaitForTimeout (5000) ;
rVall=testWaitForSignalMatch (Automatic Mode Seatbelt,1,5000);
rVal=testWaitForSignalMatch (KL15,1,5000);

if ((rVal==1) && (rVall==1)) {
if ((RKL15==1) && (GAutomatic Mode Seatbelt==1))
{
var=testWaitForSignalInRange (WeightValue, 40,115,10000) ;

if (var==1) {

varl=testWaitForSignalInRange (SEAT temp ip,30,40,10000);
if (varl==1)
{

var2=testWaitForSignalMatch (Seat Temp Heater,30,5000);

if (var2==1)

{

testStepPass ("Heater working at 30W");
}

else if(var2 ==0)
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{
testStepFail ("Heater not working properly");
}
}
}
else if(var==0) {
testStepFail ("Weight is not in range");
}
}
else(
testStepWarning ("look into parameters");
}
}

}
testcase Check HeaterMEDIUM Auto ()
{
flag=2;
if (flag==2) {
Pre Condition Updates();
}

write("In test case of Automatic seat warmer ");

testWaitForTimeout (5000) ;
rVall=testWaitForSignalMatch (Automatic Mode Seatbelt,1,5000);
rVal=testWaitForSignalMatch (KL15,1,5000);

if ((rVal==1) &&(rvall==1)) {
if ((@KL15==1) && (GAutomatic Mode Seatbelt==1))

{
var=testWaitForSignalInRange (WeightValue, 40,115,10000);

if (var==1) {
varl=testWaitForSignalInRange (SEAT temp ip,40,50,10000);
if (varl==1)

{
var2=testWaitForSignalMatch (Seat Temp Heater, 60,5000);
if (var2==1)

{
testStepPass ("Heater working at 60W");
}
else if (var2 ==0)
{
testStepFail ("Heater not working properly");
}
}
}
else if(var==0) {
testStepFail ("Weight is not in range");
}
}
else{
testStepWarning ("look into parameters"™);
}
}

}
testcase Check HeaterHIGH Auto()

{
flag=2;
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}

if (flag==2) {
Pre Condition Updates();

}

write ("In test case of Automatic seat warmer ");

testWaitForTimeout (5000) ;
rVall=testWaitForSignalMatch (Automatic Mode Seatbelt,1,5000);
rVal=testWaitForSignalMatch (KL15,1,5000);

if((rval==1) &&(rvall==1)) {
if ((@KL15==1) && (RAutomatic Mode Seatbelt==1))

{

var=testWaitForSignalInRange (WeightValue, 40,115,10000);

if(var==1) {
varl=testWaitForSignalInRange (SEAT temp ip,50,60,10000):;
if (varl==1)

{

}
}

var2=testWaitForSignalMatch (Seat Temp Heater,160,5000);
if (var2==1)
{

testStepPass ("Heater working at 160W");

}
else i1f(var2 ==0)
{
testStepFail ("Heater not working properly");

}

else if(var==0) {
testStepFail ("Weight is not in range");

}
}

else(

testStepWarning ("look into parameters");

}
}

testcase Defrost Mode ON()//To check Defrost Mode

{

write ("In test case Defrost Mode ");

//data verification of Defrost Mode ON LED
testWaitForTimeout (5000) ;

var=testWaitForEnvVar (Defrost Mode,10000) ;

if (var==1)

{

if ((@KL15==1) && ($Doorlock==1) && (@Defrost Mode==1))

{

testStepPass ("Defrost Mode is On!!");

}

else if ((@KL15==1) && (SDoorlock==1) && (@Defrost Mode==0))

{

testStepFail ("Defrost Mode is OFF!!"™);

}

else if (@KL15==0)

{

testStepFail ("Ignition is OFE"™);

}

else 1if ($Doorlock==0)

{
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testStepFail ("Door is not Locked");

}
}
else
{

testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Defrost Mode ON LED
rVal2=testWaitForTesterConfirmation ("Defrost Mode ON LED:Is Defrost Mode ON?");
if(rval2==1)//if yes is clicked!
{

testStepPass ("Defrost Mode is ON");
}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Defrost Mode is still OFFE!!");
}
else if (rval2 == 0)//Time out has occured!!

{
testStepWarning ("No verification is done from the tester");
}
}
testcase Humidity Range ()
{
write ("In testcase Humidity Range");
testWaitForTimeout (4000) ;
rVal = testWaitForSignalInRange (RelativeHumidity,0,50,20000) ;
if (rval== 1)
{
testStepPass ("Humidity is in the range");
}
else
{
testStepFail ("Humidity is not in the range");
}

}
testcase Defrost Mode OFF()//To check Defrost Mode
{
write ("In test case Defrost Mode ");
//data verification of Defrost Mode OFF LED
testWaitForTimeout (5000) ;
var=testWaitForEnvVar (Defrost Mode,10000) ;
if (var==1)
{
if ((@KL15==1) && ($Doorlock==1) && (@Defrost Mode==0))
{
testStepPass ("Defrost Mode is OFF!!"™);
}
else if ((@KL15==1) && (@Defrost Mode==1))
{
testStepFail ("Defrost Mode is still ON!!"™);
}
else if (@KL15==0)
{
testStepFail ("Ignition is OFE");
}
else 1if ($Doorlock==0)

{
testStepFail ("Door is not Locked");




}
}
else
{
testStepWarning ("Check the Timing parameter");

}
//Visual Confirmation of Defrost Mode OFF LED

rVal2=testWaitForTesterConfirmation ("Defrost Mode OFF LED:Is Defrost Mode OFF?");

if(rval2==1)//if yes is clicked!
{

testStepPass ("Defrost Mode is OFF");
}

else if(rval2 == 2)//if No is clicked!
{
testStepFail ("Defrost Mode is still ON!!");
}
else if (rval2 == 0)//Time out has occured!!

{
testStepWarning ("No verification is done from the tester");
}
}
testcase Ignition OFF()//To check Ignition Off
{
flagt+;
if(flag==2)
{
Pre Condition Updates();
}
write("In test case Ignition OFF");
//data verification of Ignition OFF LED
testWaitForTimeout (5000) ;
rVal=testWaitForSignalMatch (KL15,1,10000) ;

if (rval==1)
rVal=testWaitForEnvVar (KL15,10000) ;
if (rval==1)
{
if (EKL15==0)
{
testStepPass ("Ignition is Off !!");

}

else if (@KL15==1)

{

testStepFail ("Ignition remained ON!!");

}
}
else
{

testStepWarning ("Check the Timing parameter");
}
//Visual Confirmation of Ignition OFF LED
rVal2=testWaitForTesterConfirmation("Ignition OFF LED:Is Ignition LED is OFF?");
if(rval2==1)//if yes is clicked!
{

testStepPass ("Ignition LED is OFF when Ignition OFF control is pressed");
}
else if(rval2 == 2)//if No is clicked!
{

testStepFail ("Ignition LED remained ON!!"™);
}

else if (rval2 == 0)//Time out has occured!!
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testStepWarning ("No verification is done from the tester");

}

MainTest () {
[/ ————- add information to test report
TestModuleTitle ("BCM Test Cases"); // change test module title and add description
TestModuleDescription ("This test module calls some test cases to demonstrate ");
TestModuleDescription("the test features of CANoe.");

TestReportAddSUTInfo ("Team: ", "Gamma"); // write info about SUT into report
TestReportAddSUTInfo ("Manufactured", "28-02-2020");

TestReportAddEngineerInfo ("Test Engineer", "Aditi Sarkar,Aishwarya Mishra,Anamika
Singh"); // add info about engineer to report

//execute test cases
DoorLock () ;
Ignition ON() ;
Manual Mode ON () ;
Manual mode InCabinLights test();
// Automatic mode InCabinLights ON();
// Automatic mode InCabinLights test();
// Automatic mode InCabinLights OFF();
ManualKnob BlowerSpeed() ;
// Temperature Range ManualMode () ;
Blower Speed ManualMode () ;
Check HeaterLOW Manual () ;
Check HeaterMEDIUM Manual () ;
Check HeaterHIGH Manual () ;
Manual Mode OFF();
// AutoMode HVAC ON();
// Temperature Range AutoMode () ;
// Blower Speed AutoMode () ;
// AutoMode HVAC OFF();
// Check SeatBelt Status();
// Check HeaterLOW Auto();
// Check HeaterMEDIUM Auto();
// Check HeaterHIGH Auto();
// Defrost Mode ON();
// Humidity Range();
// Defrost Mode OFF();
//Ignition OFF () ;
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