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1 Introduction

The ABS architecture consists of a set of processes running within the BASEMENTTM [Hansson 97] software architecture for distributed automotive real-time systems.  BASEMENT accommodates both soft and hard real time processes, which it labels as blue and red processes respectively.  The ABS processes are red processes.

The architecture attains the qualities prescribed for it in the requirements document.  The ABS system must meet its hard real time schedule.  It must provide fault tolerance and failure detection and recovery.  It should also be modifiable to function in the various vehicles in which it may be installed.

This document is volume 2 in the architecture documentation of the anti-lock braking system.  This document provides detailed models of the architectural structures for the ABS system.

2 System Deployment Overview

BASEMENTTM does not prescribe a specific OS, but it does offer a couple of prototypes that meet its architecture requirements.  Figure 1 shows the ABS system’s relationship with one such prototype, the Rubus OS.  The figure is based on a figure from [Hansson 97].

Because the ABS system must meet a hard real time schedule, its processes are governed by the Red Executive layer in the Rubus OS.  The Blue Executive layer governs soft real time processes, such as those belonging to an air-conditioning system.  The Basic Services layer provides OS services required by both the Blue and Red Executive layers.  Finally, the Hardware Adaptation layer facilities portability of the Rubus OS to different hardware architectures.  In this case, hardware refers to computing hardware, such as processors, not vehicle hardware, such as wheel speed sensors.
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Figure 1.  ABS running on the Rubus OS.

3 Process Decomposition View

[image: image2.png]SA0IMIOY UV 5105UDS SIOMPIVH]

Jopmupusag,
<oakeps

2 aomas paads jaam L aosuas paads oy
- — wos <cssanord>> <ssanndny
[ERTERTE T | pe—— TemosanEiq
<<ssanond> <ssanndny <ssanor>
1 1 miing O omisna
s [ ————
Fasds
@ ans @ ams
3
= e

Supoypucy pue sdeyapu]

spusemcgamapypuyda g C vty
_m, ans m oms aronds
g oS
@ e %
amg sponds E
il 3 [ —— wipa0BE Bagos sosuas
e oomoes <sssap0rd> <ssanondn>
prey—
[ g
ey e,
<<sa853001d3>
prmep—

ke
[ <<akep>





Figure 2.  ABS processes.  The BASEMENTTM architecture divides the ABS system into 4 layers.  Each layer observes and regulates the layer below it.  The top 3 layers are software whereas the bottom layer is hardware.
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Figure 3.  ABS master process decomposition.  Within the ABS master process, the ABS state machine module calls the ABS diagnostics module upon ignition and upon each press of the brake pedal.

3.1 Element Catalog

Figure 2 shows the ABS system divided into the 4 process layers described by the BASEMENT( architecture and methodology [Hansson 97].  The general descriptions of the layers presented below are quoted from [Hansson 97]:

1. Strategic Control.  Utilizes connector information (logical sensors and actuators) to observe and regulate lower level processes.  Provides strategic higher level functions including monitoring, fault detection, fault isolation, fault tolerance measures, adaptive control (including fuzzy and artificial neural net based).  A strategic level control elicits changes in the lower levels via access to logical sensors and/or actuators.

a. Main computer.  This collection of processes governs all of the car’s internal systems.  The ABS requirements document specifies that the main computer should provide the ABS system with a means to report ABS failures and a means to set the ABS failure light switch.  These abilities are encapsulated in the AbsFailure interface.  The requirements also specify that the ABS system should provide car technicians a means to reset its failure state.  We assume that the main computer provides this ability.  The ABS system can query the failure light switch through the main computer in order to determine the failure state.  The AbsFailure interface provides this query method.

2. Primary Control.  Programmed behaviors for fundamental control loops.  The control loops provide both active (continuous sampled) and passive (on demand event-based) regulation.  Primary control functions always process logical sensors and actuator values.

a. ABS master.  This process interacts with the main computer and governs all remaining processes in the ABS system.  Figure 3  decomposes this process into 2 modules:

i. ABS state machine.  This module changes the state of the ABS system based on input from the brake pedal and ignition sensors processes.  It calls the ABS diagnostics module upon ignition and upon each press of the brake pedal.  It also issues on and off commands to the anti-lock braking algorithm process upon each press and release of the brake pedal.

ii. ABS diagnostics.  This module is responsible for issuing diagnostic commands to the interface and conditioning layer and for reporting failures to the main computer.

b. Sensor voting algorithm.  This process reads input from redundant wheel speed sensors and calculates the wheel speed values, one for each wheel, that are required by the anti-lock braking algorithm process.  If it is unable to determine a reliable wheel speed for some wheel, it transmits an error value.

c. Anti-lock braking algorithm.  This process sends commands to the brake control process based on (1) the calculated wheel speed values produced by the sensor voting algorithm process and (2) on and off commands produced by the ABS master process.  It also sends a failure report to the ABS master process if the sensor voting algorithm process returns any error value.

3. Interface and Conditioning.  For sensors, the programmed behaviors at this level provide processing logic to transform signals into processable quantities including A to D conversions.  For actuators, the programmed behaviors transform digital values into actuation signals including D to A conversions.

a. Wheel speed sensors.  These processes condition signals from the physical wheel speed sensors and send them to the sensor voting algorithm process.

b. Brake control.  This actuator process reads commands from the anti-lock braking algorithm process and conditions them to be sent to the physical brake control.

c. Brake pedal sensor.  This process conditions signals from the physical brake pedal sensor and sends them to the ABS master process.

d. Ignition sensor.  This process conditions signals from the physical car ignition sensor and sends them to the ABS master process.

4. Terminator.  The physical level composed of hardware sensors and actuators.

In Figure 2 and Figure 3, each UML port represents one end of a two-way inter-process communication channel.  For inter-layer communication, these ports represent layer interfaces.  For intra-layer communication, these ports represent process interfaces.  This distinction should improve the architecture’s modifiability.  That is, the processes within a layer can be reorganized without affecting the layer’s interface.

3.2 Context Diagram
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3.3 Variability Guide

One source of variability is the main computer.  In our architecture the main computer is a central process in the interprocess communication for all of the subsystems in the vehicle including the ABS system.  This presentation is really only concerned about exploring the possible views and detail of the ABS system.  Therefore, we really are not sure what specific needs the cruise control system (for example) might have for the main computer interface.  Since so many different subsystems will potentially communicate with the main computer it will have to have a very flexible interface and reporting style.  This variability source can be further explored and defined when the architecture(s) for all of the subsystems of the vehicle are fully defined. 

Another source of variability we wish to mention is interprocess communication detail.  Specifically, how is the communication handled?  Since we are using ports as a communication media what exactly does that entail?  Is a port tied directly to a specific process type (ex: sensor voting algorithm process), drawn from a pool of free ports for the overall system or subsystem, or tied together with a process in some other way?  These details are not specified in the documentation we have created up to this point for the ABS system architecture.  As with the previously mentioned variability source this source will have to be further explored and defined before the project gets to the implementation phase.  Decisions will depend largely on the BASEMENTTM compatible OS that is chosen.
3.4 Architecture background

This view demonstrates how our architecture supports several of our quality attribute goals: specifically modifiability, availability, reliability, and testabililty.

The decomposition of the ABS process collection into layers under the BASEMENTTM architecture promotes modifiability and portability.  For instance, the implementers of the ABS Primary Control processes must only be concerned with their interaction with a fixed set of interfaces.  Any restructuring within the Interface and Conditioning layer is explicitly hidden from their view under our architecture.  Interaction with the main computer in the Strategic Control layer is also specified explicitly.

Our decomposition of the ABS system within layers further contributes to its modifiability.  If any hardware or external software components must be replaced for a new car’s systems design, only the associated interface modules need be replaced to ensure appropriate interaction with the ABS system.  Also, each ABS task, such as the anti-lock braking algorithm and ABS diagnostics, is encapsulated in a separate module so that they may be upgraded individually.

Availability, reliability, and testability are all addressed by failure detection and fault/failure recovery:

· Failure detection.

The ABS master process invokes diagnostic tests upon ignition and upon braking before engaging the anti-lock brake control.  If the anti-lock braking algorithm process discovers a failure for the wheel speed sensors or for the brake control while it is executing, it can send a failure signal back to the ABS master process.

· Fault/failure recovery.

The ABS diagnostics module handles any detected failures by setting the ABS failure light switch and by reporting the failure using the main computer.  A service technician can reset this switch by using the main computer to send a reset signal to the “ABS diagnostics” module.

Faults in redundant wheel speed sensors are masked using a voting algorithm.  A failure for a wheel’s speed sensors will occur when the voting algorithm cannot reliably determine the speed based on their measurements.

3.5 Other information

The interfaces referenced in this section are defined in Chapter 6 “AbsFailure Interface” through Chapter 14 “PumpAndReleaseCommands Interface”.
3.6 Related view packets

The Operation View addresses concurrency, communication, and timing issues among the ABS processes.

4 Operational View
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Figure 4.  Anti-lock braking sequence diagram.  ABS processes communicate synchronously, but the exact timing constraints cannot be known until design-level decisions have been made.  For instance, hardware and algorithm efficiency will have a significant impact.  Thus, this diagram merely serves as an example of communication timing.

4.1 Element Catalog

The function of each ABS process can be thought of as a signal transformer.  For example, each wheel speed sensor process conditions signals from the physical wheel speed sensors by transforming them into digital values that can be understood by the sensor voting algorithm process.  The sensor voting algorithm process reads all the redundant values for each wheel’s speed and calculates a single value to be read by the anti-lock braking algorithm process.  And so on.

BASEMENT( suggests time-driven signal transformation for all safety-critical, hard real time processes.  In other words, the ABS processes communicate synchronously in order to guarantee that each process receives the signals produced by other processes in time to meet its schedule.  The exact timing constraints cannot be known until design-level decisions have been made.  For instance, hardware and algorithm efficiency will have a significant impact on these constraints.  See this view’s Variability Guide for a more detailed discussion of the ABS system’s timing variability.

Figure 4 is a UML sequence diagram illustrating parallelism and communication among a subset of the ABS processes.  Because of the aforementioned need for design-level decisions, this diagram merely serves as an example of communication timing and not as an exact specification.  As drawn, it specifies a specific time for the receipt of each inter-process message.  For instance, the wheel speed sensor processes must send a list of speeds to the sensor voting algorithm process within one time interval, (t.  The sensor voting algorithm process must reduce this list to one speed per wheel and send a new list of calculated speeds to the anti-lock braking algorithm process all within the same time interval.  And so on.

Figure 4 demonstrates the information delay effect due to transformation and propagation time.  For instance:

· During the second time interval shown:

· The sensor voting algorithm process receives a list of wheel speeds designated here as speed list 2.

· The ABS master process receives the brake pedal state of on.

· During the third time interval:

· The sensor voting algorithm process transforms speed list 2 into calc. speed list 2 and sends it to the anti-lock braking algorithm process.

· The ABS master process passes the on signal to the anti-lock braking algorithm process.

· During the fourth time interval:

· The anti-lock braking algorithm process finally transforms both signals into brake command 2 and passes that to the brake control process.

· By this time, the sensor voting algorithm process is already receiving speed list 4.

4.2 Variability Guide

Because of the aforementioned need for design-level decisions, Figure 4 merely serves as an example of communication timing and not as an exact specification.  For example, the exact length of each time-interval, (t, is not specified.  The exact time for message send is not specified.  It depends on what transformation the sender must perform, on how long the message will take to propagate to the receiver, and on (t. Furthermore, details that are specified might need to be changed.  For instance, a signal might be able to propagate from the wheel speed sensor processes through the sensor voting algorithm process and to the anti-lock braking process in just one time interval.  Timing signal propagation is therefore a source of variability and that variability needs to be addressed and further explored in the implementation of the ABS system.

4.3 Architecture background

This view demonstrates how our architecture supports the performance goals of our ABS system, which were questioned during our ATAM evaluation.  Because all ABS processes are hard real time processes, they are red processes in the BASEMENTTM architecture.  As such, they are scheduled off line.  Thus, each ABS process is guaranteed that each other ABS process with which it interacts will meet its deadlines.  This enables synchronous communication, concurrency, and possibly parallelism.  By allowing multiple tasks to be completed simultaneously, parallelism eases the difficulty of finding computing hardware and algorithms that will meet the ABS system’s requirements.  That in turn could reduce the overall cost of implementing the system.
4.4 Other information

None.

4.5 Related view packets

The Process Decomposition View defines the processes referenced in this view.

5 Manager View
View-I: Scheduling by Gantt charts [SmartDraw]
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Figure 5.  View-I: Scheduling by Gantt charts
View-II: Budgeting by COCOMO model [COCOMO]

Model: Post-architecture

Calibration: COCOMOII.2000

Current rule base implementation

Sources: 

1) “USC software engineering centre” http://sunset.usc.edu/research/COCOMOII/

2) “NASA COCOMO” http://www.jsc.nasa.gov/bu2/COCOMO.html

Developed by Dr. Ray Madachy, this is an innovative COCOMO II implementation that uses heuristics to flag potential risks found in specified project development conditions.[Cocomo]
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RESULTS FROM COCOMO MODELLING ANALYSIS [COCOMO]

Inputs

	
	Equivalent Size (SLOC)

	New
	5000

	Reused
	0

	Modified
	0

	Total
	5000



Effort Adjustment Factor = 1.7

Outputs

Top-level Estimate for Elaboration and Construction
	Effort
	25.6 Person-months

	Schedule
	9.8 Months



MBASE Phase Distribution
	
	Effort (Person-months)
	Schedule (Months)

	Inception
	1.5
	1.2

	Elaboration
	6.1
	3.7

	Construction
	19.2
	6.1

	Transition
	3.1
	1.2



MBASE Activities (effort in person-months)
	
	Inception
	Elaboration
	Construction
	Transition
	Total

	Management
	0.2
	0.7
	1.9
	0.4
	3.3

	Environment/CM
	0.2
	0.5
	1.0
	0.2
	1.8

	Requirements
	0.6
	1.1
	1.5
	0.1
	3.3

	Design
	0.3
	2.2
	3.1
	0.1
	5.7

	Implementation
	0.1
	0.8
	6.5
	0.6
	8.0

	Assessment
	0.1
	0.6
	4.6
	0.7
	6.1

	Deployment
	0.0
	0.2
	0.6
	0.9
	1.7




Risk Assessment Summary (0-100) 

	
	Scale

	Total Project Risk
	1.3

	Schedule Risk
	                  3.6

	Product Risk
	                 2.0

	Platform Risk
	                3.5

	Personnel Risk
	                0.0

	Process Risk
	               0.0

	Reuse Risk
	               0.0


5.1 Element Catalog [McGregor] 
Requirements Scoping 

Requirements scoping help in understanding the software that we need. Requirements are the standards against which the software we produce at the end is checked up against and serves as a foundation. It helps in understanding the needs of the customer. [McGregor]

Domain Analysis

Domain analysis identifies the concepts and relationship among the entities in the application we are trying to create. [McGregor]
Application Analysis

Application analysis is done on the basis of the concepts and relationships identified during the domain analysis and form the basis for architecture. [McGregor]
Architecture

Architecture phase determines the abstract structure of the application components by distilling away the details and implementation, algorithm and data representation and concentrating on the behavior of the black box elements. It is derived from the requirements and domain analysis.[McGregor]
Application Design

Application design describes in detail the internals of each of the application components. This design must be compatible with the interfaces defined in the architecture. [McGregor]

Program Implementation

Program implementation transforms the concepts and relations obtained from the previous phases in to machine executable form. [McGregor]
Integration

Integration verifies program implementation in the context of domain analysis, architecture, and application design, by clearly identifying interface ambiguities and implementation errors. [McGregor]
System Test

The system tests involve testing the system which is assembled and which has been already tested during integration. [McGregor]
Release

This phase checkpoints the files that have passed system test and to package all of the information required for deployment of the product. [McGregor]

Software Quality Assurance

It is the planned effort to provide assurance that processes and activities are in place to ensure that the software product contains no errors and meets or exceeds expectations and is fit for use. [wipo]

5.2 Variability guide

One of the advantages of COCOMO II model is that we can modify the constraints from one product to another in a same product line. There are facilities for calculating risks for factors like unexpected high turnover of personnel.

The model could be used to calculate for different situations differing on factors like the ability and experience of the personnel, the time constraints and the complexity of the platform used.

CONTEXT

The Gantt chart and the COCOMO table describe how the project can be scheduled and budgeted from the data obtained from the architectural phase. This process uses historical data to provide an important viewpoint to the manager.

How much time is it going to take for the project to be completed?

How much resources are required for the project to be completed?

The COCOMO model we use incorporates the insight we obtained during the architecture evaluation and ATAM processes to identify the cost and schedule involved in the development of the system.

5.3 Architecture Background: [COCOMOII]

We decided that one of the most important things in a project planning is calculating the time and schedule accurately. Software development has a history of going over schedule and budget. 

The project schedule can be represented as a view using Gantt charts.

The main use of a Gantt chart is to break a large project into a series of smaller tasks in an organized way. The chart shows when each task should begin and how long it should take. The left-most column lists each of the tasks in chronological order according to their start time. The remaining columns show the timeline which can months or weeks. For each row, a task is listed and a line in drawn through the timeline for the weeks during which that task will be addressed.

The cost of development can be calculated using COCOMO model.

COCOMO (COnstructive COst MOdel) is a model that can be used in budgetary planning and schedule estimation of a software development project. By the use of COCOMO, we can develop a model (or multiple models) of projects in order to identify potential problems in resources, personnel, budgets, and schedules both before and while the potential software is being developed. 

The background on software process

Software process helps to coordinate and organize the development effort and thereby allows the team to focus on the task at hand i.e., the development of the software system.

5.4 Other information

None.

5.5 Related view packets

This view addresses project scheduling and cost issues associated with implementing the architecture defined by the process decomposition and operational views.

6 AbsFailure Interface

6.1 Interface Identity

AbsFailure

6.2 Resources provided

6.2.1 Resource syntax

boolean getFailureLightState()

void notifyFailure(Report r)

6.2.2 Resource semantics

Pre: true

boolean getFailureLightState()

Post: returns false indicating if the light is off, otherwise true.

Pre: r = null if there is no failure to report

void notifyFailure(Report r)

Post: stores the failure Report in the main computer

6.2.3 Resource usage restrictions

none.


6.3 Data type definitions

none.

6.4 Error handling

For the case when the light is malfunctioning, true would be returned indicating a failure even though it is not a failure with the ABS system.

6.5 Variability provided

The report that is sent to the main computer can vary in information contained providing information about the failure.

6.6 Quality attribute characteristics

AbsFailure is the basis for failure detection that enhances the availability quality attribute.  It is responsible for accepting failure reports from other parts of the ABS system.

6.7 Element requirements

Definition of the Report class is required.

6.8 Rationale and design issues

The getFailureLightState() function returns true to handle an error in determining the light state.  If there were an error, regardless of the actual light state, it would report that the light is on.

6.9 Usage Guide

The usage of this interface is very simple and requires no state chart.  The procedure is simply a call to the getFailureLightState().

7 State Interface

7.1 Interface Identity

State

7.2 Resources provided

7.2.1 Resource syntax

void putState( boolean s )

7.2.2 Resource semantics

Pre: s = true if on and false if off

void putState( boolean s )

Post: the state s is sent to the ABS master process

7.2.3 Resource usage restrictions

none.


7.3 Data type definitions

none.

7.4 Error handling

If there were a problem determining the state, s would be set to false indicating off.

7.5 Variability provided

none.

7.6 Quality attribute characteristics

Some fault detection is occurring here with s being set to false if there is a problem in determining the state.  This is an enhancement to the availability attribute.

7.7 Element requirements

No requirements at this level.

7.8 Rationale and design issues

State is designed to simply determine the state of the specific hardware that it encounters to determine if the hardware is on and working properly.  The choice of false in the case of a fault helps to ensure that anti-lock braking will never be engaged when the brake pedal is not actually pressed.

7.9 Usage Guide

State is simply used to determine the state of some hardware interface.

8 FailureReport Interface

8.1 Interface Identity

FailureReport

8.2 Resources provided

8.2.1 Resource syntax

void putFailureReport( Report r )

8.2.2 Resource semantics

Pre: r = null if there’s not a failure

void putFailureReport( Report report )

Post: report is sent to the ABS master process

8.2.3 Resource usage restrictions

none.


8.3 Data type definitions

none.

8.4 Error handling

none.

8.5 Variability provided

The Report class can be varied to increase or decrease the amount of information that is reported.

8.6 Quality attribute characteristics

FailureReport is the base interface for reporting failures.  The correct failure report and the information contained in it can assist a technician in repairing the problem.  This enhances the availability quality attribute and failure recovery.

8.7 Element requirements

Definition of Report is required.

8.8 Rationale and design issues

FailureReport was designed to simply ease the repair of the system by some third-party technician.  By providing a detailed report of the failure, the repair time is significantly reduced.

8.9 Usage Guide

FailureReport simply fills out the Report when a failure is detected.

9 CalculatedSpeeds Interface

9.1 Interface Identity

CalculatedSpeeds

9.2 Resources provided

9.2.1 Resource syntax

void putWheelSpeeds( SpeedList slist )

9.2.2 Resource semantics

Pre: slist = the speeds determined by the voting algorithm.

void putWheelSpeeds( SpeedList slist )

Post: slist is sent to the anti-lock braking algorithm process

9.2.3 Resource usage restrictions

none.


9.3 Data type definitions

none.

9.4 Error handling

none.

9.5 Variability provided

The SpeedList class could be changed according to the number of redundant speed sensors that are provided.

9.6 Quality attribute characteristics

none.

9.7 Element requirements

Definition of SpeedList class is required.

9.8 Rationale and design issues

CalculatedSpeeds was designed to handle the redundancy built in by the possibility of multiple speed sensors for each wheel.  It handles this assigned the appropriate speed for each wheel.

9.9 Usage Guide

CalculatedSpeeds is responsible for assigning the voted speeds in each wheels respectable SpeedList variable.

10 EngageAndDisengageCommands Interface

10.1 Interface Identity

EngageAndDisengageCommands

10.2 Resources provided

10.2.1 Resource syntax

void putCommand( boolean command )

10.2.2 Resource semantics

Pre: command = true if the system should be engaged, false otherwise.

void putCommand( boolean command )

Post: command is sent to the anti-lock braking algorithm process

10.2.3 Resource usage restrictions

none.

10.3 Data type definitions

none.

10.4 Error handling

The command will be set to false if there was an error somewhere else in the system.

10.5 Variability provided

none.

10.6 Quality attribute characteristics

The EngageAndDisengage is the main interface that is responsible for turning the ABS system on and off.  When doing this correctly it enhances the availability attribute.

10.7 Element requirements

 Nothing is required at this level.

10.8 Rationale and design issues

EngageAndDisengage was designed as the simple interface that turns the ABS system on or off.

10.9 Usage Guide

EngageAndDisengage is the interface responsible for assigning the on or off state for the ABS system.

11 Diagnostics Interface

11.1 Interface Identity

Diagnostics

11.2 Resources provided

11.2.1 Resource syntax

void startDiagnostics( enum DiagnosticsTestSet )

11.2.2 Resource semantics

Pre: the DiagnosticsTestSet is defined 

Report startDiagnostics( enum DiagnosticsTestSet )

Post: diagnostics started according to the specified enum.  Any failure report is returned in Report, or null is returned if there is no failure.

11.2.3 Resource usage restrictions

none.


11.3 Data type definitions

none.

11.4 Error handling

none.

11.5 Variability provided

The kinds of diagnostics tests that are run could change according to the enum.

11.6 Quality attribute characteristics

Diagnostics obviously enhances the availability quality attribute by performing a set of diagnostics tests for the hardware when the system is activated.

11.7 Element requirements

Definition of the DiagnosticsTestSet enum is required.

Definition of the Report class is required.

11.8 Rationale and design issues

Diagnostics was designed to engage the diagnostics tests on each hardware interface that the system is dependent on.  By providing an enum of the desired tests to run, it will ensure the hardware is functioning to the ABS system’s needs.

11.9 Usage Guide

The Diagnostics interface is responsible for starting the hardware diagnostics phase of the system.

12 Speed Interface

12.1 Interface Identity

Speed

12.2 Resources provided

12.2.1 Resource syntax

void putSpeed( float speed, int wheel )

12.2.2 Resource semantics

Pre: speed = the value calculated from the wheel speed sensor.

void putSpeed( float speed, int w )

Post: sends the speed value from wheel speed sensor w to the speed interface provider.

12.2.3 Resource usage restrictions

none.


12.3 Data type definitions

none.

12.4 Error handling

A negative value will be assigned to speed if an error occurred in the attaining of the speed from a sensor.

12.5 Variability provided

none.

12.6 Quality attribute characteristics

none.

12.7 Element requirements

Nothing is required at this level.

12.8 Rationale and design issues

Speed is a simple interface designed to communicate with the required wheel speed sensor hardware for determining each wheel’s speed.

12.9 Usage Guide

Speed is the basis for interpreting each of the wheel speeds from the wheel speed sensors.

13 Speeds Interface

13.1 Interface Identity

Speeds

13.2 Resources provided

13.2.1 Resource syntax

void putSpeeds( SpeedList slist )

13.2.2 Resource semantics

Pre: slist = speeds collected from all wheel speed sensors.

void putSpeeds( SpeedList slist )

Post: sends slist to the sensor voting algorithm process
13.2.3 Resource usage restrictions

none.

13.3 Data type definitions

none.

13.4 Error handling

If an error occurs in consulting one of the wheel speed sensors, a null or negative value would be set for that particular sensor’s speed in the SpeedList. 

13.5 Variability provided

The SpeedList class could be changed according to the number of redundant speed sensors that are provided.

13.6 Quality attribute characteristics

none.
13.7 Element requirements

The definition of SpeedList is required.

13.8 Rationale and design issues

Speeds was designed to get a wheel speed provided by the Speed interface and put the speeds from the multiple sensors in a list to be voted on later in the system.

13.9 Usage Guide

The Speeds interface assigns the returned speed from Speed to its respectable variable in the SpeedList class.

14 PumpAndReleaseCommands Interface

14.1 Interface Identity

PumpAndReleaseCommands

14.2 Resources provided

14.2.1 Resource syntax

void putCommand( BrakeCommand bcommand )

14.2.2 Resource semantics

Pre: bcommand = command to be issued

void putCommand( BrakeCommand bcommand )

Post: command is sent to the brake control process

14.2.3 Resource usage restrictions

none.

14.3 Data type definitions

none.

14.4 Error handling

The normal braking command is sent in the case of a fault in the ABS system..

14.5 Variability provided

The different brake commands could vary according to what commands are desired.  Pump, release, and normal braking are required but this could be expanded to include pressures, length of pump, etc.

14.6 Quality attribute characteristics

The PumpAndRelease interface is responsible for issuing the commands to be performed.  Issuing these commands correctly enhances the availability attribute.

14.7 Element requirements

Definition of BrakeCommand is required.

14.8 Rationale and design issues

PumpAndRelease was designed to be the interface responsible for what braking command to engage.  From the determined wheel speeds, the system can detect what wheel is locked if any and apply the appropriate pump and release commands.  The normal braking command is the default and is issued later when a pump or release is no longer needed or when there is an error in the ABS system

14.9 Usage Guide

The PumpAndRelease interface is responsible for designating what ABS brake command for the brake controller to execute whether it be pump or release the brakes, or just to use normal braking.

