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1 ABS Introduction
The Anti-lock braking system is a common safety feature implementation in today’s automobile. The ABS system is designed to prevent loss of steering control and skidding associated with hard braking situations. The wheel lockup is the chief cause for this kind of skidding. The principle behind the working of the ABS system is the transfer of brake fluid pressure into a secondary reservoir when the skidding is imminent and restoring it back when the pressure decreases. It is adopted when the deceleration rate for a given wheel breaches the threshold rate. ABS system helps in achieving maximum braking force and complete steering control.

This document is volume two in the architecture documentation of the ABS System. This

document provides detailed models of the architectural structures for the ABS system.
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Figure 1. Block Diagram of the ABS system

2 System Deployment Overview

The following deployment diagram describes the relationship of the ABS system with the other systems in an automobile.

[image: image2.png]‘Auformeblle

[ Brakes

‘ABS System ————-

< — — —— — [ Fuid Resenorr

—
= Cansole
\

Entor Recovery
—





Figure 2. Deployment Diagram for ABS System
3 Module Decomposition View
In this section, we consider the basic outlay of the ABS system. The following class diagram gives a description of all the classes in the system.
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Figure 3.Class Diagram for the ABS System

The ABSSystem class is the main module of the ABS System. It contains all the methods necessary for the controller to gather all pertinent information and send signals to the Fluid Reservoir and the Error Lamp modules.

The state diagram describes the various states that the ABSSystem class goes through during the execution of the system.

The normal operation of the ABS system is shown using a sequence diagram.
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Figure 4. Sequence diagram for Normal operation of ABS System

4 ABSSystem Interface

4.1 Interface Identity

ABSSystem
4.2 Resources Provided
4.2.1 Resource Syntax

void reset()

void calculateDeceleration(WheelType wheel)

void pumpBrake(WheelType wheel)

void disableABS()

void enableABS()

void waitOnBrake()

ErrorLog sendErrorInfo()

4.2.2 Resource Semantics
pre: Abssystemon == false, Abserror == true;
void reset();

post: Abserror == false;
pre: true;
void calculateDeceleration(WheelType wheel);

post: none;
pre: Wheelxspeedoverthresh == true, Abssystemon == true,

       Wheelxdeceleration > Threshold;
void pumpBrake(WheelType wheel);

post: none;
pre: WheelSpeed < 15mph or Fulltestpass == false or Basictestpass == false;
void disableABS();

post: Abssystemon == false;
pre: Abssystemon == false;
void enableABS();

post: Abssystemon == true;
pre: Fulltestpass == true;
void waitOnBrake();

post: none
pre: Abserror == true;
ErrorLog sendErrorInfo();

post: object of type ErrorLog is returned to main computer.
4.2.3 Resource Usage Restrictions

Only one instance of the ABSSystem class can exist in the system.
4.3 Locally defined Datatypes
4.4 Error Handling

The ABSSystem class provides exception handling capabilities which will be used in case an object of type ABSSystem or any of the associated classes throws an exception.
4.5 Variability provided


None
4.6 Quality attribute characteristics


The ABSSystem class is the main class in the ABS system. It is constructed in such a way that all the business and quality attributes of the system are met.
4.7 What the element requires

4.8 Rationale and design issues


The ABSSystem interface provides the one way in which other components in the automobile interact with the ABS system. This ensures that the internals of the ABS system are kept separate from the rest of the automobile. This facilitates portability and easy modifiability.
4.9 Usage guide
The state diagram describes the working of the ABS system. It gives a brief idea about the working of the ABS system along with its interaction with other components of the system.
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Figure 5. State Diagram for ABSSystem
5 Tester Interface
5.1 Interface Identity

Tester

5.2 Resources Provided
5.2.1 Resource Syntax

boolean fullSystemTest()

boolean basicSystemTest()

5.2.2 Resource Semantics
pre: power is on
boolean fullSystemTest();

post: test pass/fail result of the full system test is returned to ABS system

pre: brakes are applied

boolean basicSystemTest();

post: test pass/fail result of the basic system test is returned to the ABS system

5.2.3 Resource Usage Restrictions

Objects of this class can only be used from inside the ABSSystem object.
5.3 Locally defined Datatypes
None
5.4 Error Handling

None
5.5 Variability provided


 None
5.6 Quality attribute characteristics

5.7 What the element requires

5.8 Rationale and design issues


This class provides a way for the ABS system to conduct the full and basic system tests that need to be conducted o system start up and whenever brakes are applied.
5.9 Usage guide
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Figure 6. State Diagram for Tester Class

6 Brake Interface

6.1 Interface Identity

Brake
6.2 Resources Provided
6.2.1 Resource Syntax

void applyBrake()

boolean ifOn()

6.2.2 Resource Semantics
pre: power is on

void applyBrake();

post: brakes are applied 
pre: BrakeOn == true;
boolean ifOn();

post: Value of BrakeOn is returned to the caller.
6.2.3 Resource Usage Restrictions
6.3 Locally defined Datatypes
none

6.4 Error Handling
6.5 Variability provided

6.6 Quality attribute characteristics

6.7 What the element requires

6.8 Rationale and design issues


Objects of this class provide braking information to the ABS system.
6.9 Usage guide
The brake class cycles between two states. It goes into the Apply Brakes state whenever it receives an applyBrake() signal from the ABSSystem, and goes back to the Idle state as soon as the driver is done with brake application.
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Figure 7. State Diagram for Brake Class

7 WheelSpeedSensor Interface

7.1 Interface Identity

WheelSpeedSensor
7.2 Resources Provided
7.2.1 Resource Syntax

float getWheelSpeed()
7.2.2 Resource Semantics
pre: brakes are applied
float getWheelSpeed(WheelType wheel);

post: wheel speed value for specified wheel is returned to ABS system

7.2.3 Resource Usage Restrictions
7.3 Locally defined Datatypes
None

7.4 Error Handling
7.5 Variability provided

7.6 Quality attribute characteristics

7.7 What the element requires

7.8 Rationale and design issues


This class provides the necessary wheel speed information for the ABS system to call the fluid reservoir and decide if ABS should be employed.
7.9 Usage guide
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Figure 8. State Diagram for WheelSpeedSensor Class
8 ErrorLamp Interface

8.1 Interface Identity

ErrorLamp
8.2 Resources Provided
8.2.1 Resource Syntax

void setErrorLamp()
void resetErrorLamp()

boolean ifOn()

8.2.2 Resource Semantics
pre: Abserror == true;
void setErrorLamp();

post: ErrorLampOn == true;
pre: ErrorLampOn == true;
void resetErrorLamp();

post: technician has repaired the malfunctioning component, ErrorLampOn == false;
pre: none
boolean ifOn();

post: The value of ErrorLampOn is returned to the caller.
8.2.3 Resource Usage Restrictions
8.3 Locally defined Datatypes
None
8.4 Error Handling
8.5 Variability provided

8.6 Quality attribute characteristics

8.7 What the element requires

8.8 Rationale and design issues


The main idea is to let the driver know that there is a problem with the ABS system. If any of the system tests fail, the error lamp is turned on letting the driver know that the ABS system is at fault.
8.9 Usage guide
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Figure 9. State Diagram for ErrorLamp

9 FluidReservoir Interface

9.1 Interface Identity

FluidReservoir
9.2 Resources Provided
9.2.1 Resource Syntax

void increasePressure(WheetType wheel, int x)
void decreasePressure(WheelType wheel, int x)

float calcPressureDiff(WheelType wheel)

9.2.2 Resource Semantics
pre: CurrentPressureVal > ThresholdPressureVal;
void decreasePressure(WheelType wheel, int x);

post: brake fluid transferred to a secondary reservoir

pre: none
void increasePressure(WheelType wheel, int x);
post: brake fluid transferred back from secondary reservoir 
pre: speed over 15 mph
float calcPressureDiff(WheelType wheel);

post: The difference between CurrentPressureVal and ThresholdPressureVal is returned.
9.2.3 Resource Usage Restrictions
9.3 Locally defined Datatypes
None
9.4 Error Handling
9.5 Variability provided

9.6 Quality attribute characteristics

9.7 What the element requires

9.8 Rationale and design issues


The FluidReservoir interface allows the ABS system to calculate the pressure difference and allows the system to increase or decrease the pressure whenever necessary.
9.9 Usage guide
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Figure10.  State Diagram for FluidReservoir
10 EventHandler Interface

10.1 Interface Identity


EventHandler

10.2 Resources provided

10.2.1 Resource Syntax

void powerOn();


void powerOff();


void brakeOn();


void brakeOff();



10.2.2 Resource semantics

pre: none


void powerOn();

post: The automobile has started and Poweron == true, full system test has been performed;


pre: Poweron == true;


void powerOff();


post: Poweron == false;


pre: Poweron == true;


void brakeOn();


post: Brakeon == true, basic system test has been performed;


pre: Brakeon == true;


void brakeOff();


post: Brakeon == false, 
10.2.3 Resource usage restrictions

The ABSSystem must be able to interact with the other modules in the automobile
10.3 Locally defined data types

None
10.4 Error handling
10.5 Variability provided

10.6 Quality attribute characteristics

10.7 What the element requires

10.8 Rationale and design issues

10.9 Usage guide
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