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The most up-to-date version of this source code can always be found at the CSM On-Demand Label
Cutter Code Repository using the login credentials below:
Username: csmlc
Password: 6GLoqTv7

This software is built on FreeRTOS_ARM v. 20130208, a lightly-modified version of FreeRTOS 7.3.0 made compatible with the Arduino IDE by Bill Gre.

File Structure and Future Porting
Files in the source directory, CSMLabelCutter, are organized rather simplistically. The contents of this directory are as follows: the main Arduino file, the
readme, the beginnings of a Makefile, the Doxygen documentation folder, and the folder for libraries used for the program.

Main Arduino File
The main file for the label cutter software is CSMLabelCutter.ino. Its main purpose is to set up FreeRTOS on the device platform and start each device
task.
When the project is moved to a more finalized production platform, CSMLabelCutter.ino will need to be replaced by a standard C++ main file, which will
essentially equate to transferring the included libraries and the setup() function in CSMLabelCutter.ino to the new main.cpp file, then renaming setup()
to main().
Additionally, many of the definitions and functions in this file rely on the Arduino.h header file this decision was made maily because the final platform
may not use the same processor as the Arduino Due and, as such, specific commands to change I/O pin and registry data may not coincide either way,
but the standard Arduino functions are easier to understand and are more likely to cause compiler errors, signalling that something needs to be
changed.

Alternate Build Environment
An alternate build environment, built on the Atmel Software Framework and Bossa is under development. The platform-specific implementation is
working, but the label cutter code has yet to be ported. Depending on project progress, all code may be ported in the future.
The version of FreeRTOS ported for this build environment is the most recent at the time of this update, FreeRTOS v8.0.1. As such, many of the original
features from the Arduino code are broken in this release, so several changes to the base source are necessary for true compatibility. There is,
however, it is also possible to define configENABLE_BACKWARD_COMPATIBILITY in FreeRTOS.h to circumvent type-definition changes. This is
discouraged by the authors of FreeRTOS, however. For a more detailed explanation of the upgrade procedure, see this page.
The alternate build environment is available here, on GitHub, though the label-cutter-specific code is not because GitHub is a public repository-hosting
service. Rather than developing a build environment solely for this project, it seemed prudent to release the base for public use because open-source
allows both the author and the community to provide updates and fixes to a project.
The Subverison checkout URL for the project is: https://github.com/feldenthorne/altrino-due
The Git clone URL for the project is: https://github.com/feldenthorne/altrino-due.git
A basic port has been completed, though it has not been tested extensively. This port can be found in "altrino-due" folder within this project's base
directory. Calls to Arduino read() and write() methods have been replaced by direct port manipulation, but pin-change interrupts still rely on the
admittedly reasonable, "lookup table"-esque solution that Arduino uses.

Readme
The readme file, Readme.md, briefly describes the project and explains how to compile this documentation.
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Makefile
A Makefile for any project builds the target application using the Make utility. In the current state of the project, the provided Makefile is only useful for
building documentation (via make doc, as the Arduino environment is relied upon to compile the source.
Upon moving to a production platform, the Makefile will need to be updated to link in the various C and C++ files used in the project, as well as their
headers, provide proper information to link them as necessary, and specify other parameters to the compilers.
If the new platform is built around a SAM3X8E processor, the added convenience of borrowing the Makefile structure from the Arduino environment is
a viable option, though it should be mentioned that it would not be a simple copy-paste operation. The most troubling aspect of the Arduino IDE is that
files are built by copying all build files into a single directory and essentially compiling each file and linking them as necessary. Using this method, the
libraries directory will never be seen by the compilers and a host of errors pop up (this issue is discussed in more detail in the Libraries section). As
such, only copying the bossac compiler flags is advised.

Documentation
The documentation for the project relies on Doxygen, a piece of software that allows for the automatic generation of documentation files from
specialized comments in the source code (the syntax for Doxygen is rather similar to Oracle's Javadoc). Here, it is used to generate an HTML manual the very manual you're reading - that explains the code to those unfamilar with it.
This HTML version of the documentation is built by the Makefile using the make doc command, which generates the new "main documentation
page", relative to the main project directory, at doc/html/index.html . It is also available for browsing via an HTML embeded frame in the
document doc/Documentation.html , which prevents the user from having to sift through the Doxygen html directory, since it's a bit of a mess.
No changes should be necessary to the documentation or its command in the Makefile upon switching platforms, as it is simply made of the
comments from the code, not the code itself. In order to compile the documentation, however, it is necessary to install Doxygen on the build machine.

Libraries
These libraries separate reusable sections of code into drivers such that copies can be instantiated as necessary. In general, they provide the
framework for the specific functions for the label cutter (motor control, encoder readings, limit switch behavior, etcetera).
When the moving to the production platform, these libraries will need to be stripped of their dependencies on standard Arduino libraries, though
reliance on Arduino.h has been kept minimal for simplicity.

Generalities
Upon transferring to a different platform, the Arduino FreeRTOS library will no longer function as intended, so a standard FreeRTOS distribution will
need to be procured and set up in its place. Thankfully, FreeRTOS is very well supported and has been ported to dozens of microcontrollers already.
Often, using one of these standard ports will alleviate the need to create a Makefile, as the example code provided in a distribution has its own, but the
Makefile will need to be modified to include the specific source files and headers for the project.
Additionally, architecture-specific functions such as printing over serial ports and port definitions will need to be rewritten or redefined upon switching
platforms, as the definitions of special function registers vary from processor to processor and from manufacturer to manufacturer.
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Class List
Here are the classes, structs, unions and interfaces with brief descriptions:
BrakeDriver

This driver controls the behavior of the brake

CuttingDriver

This class allows handling of cutting operations

EncoderDriver

This class allows handling of incremental optical encoders

LimitSwitchDriver This class allows handling of limit switches
MotorDriver

This class controls motors hooked to a VNH2SP30 through an Arduino board

queueStructure

This is the structure used to send text data between tasks

QueueWrapper

This class acts as a wrapper for packet-style FreeRTOS queues

task_cutting

This task controls the cutting behavior

task_print

This task controls printing for the UI

task_ui

This task controls the behavior of the user interface

task_xaxis

This task controls the behavior of the X-Axis motor

task_yaxis

This task controls the behavior of the Y-Axis motor

TaskClass

The task-specific FreeRTOS task-wrapping class

TaskWrap

The overarching FreeRTOS task wrapper class

TextQueue

This class acts as a wrapper for FreeRTOS queues

TextStream

This class serves as a prototype for serial-data-handling classes
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BrakeDriver Class Reference
This driver controls the behavior of the brake. More...
#include <BrakeDriver.h>

Public Member Functions
BrakeDriver (uint8_t)
This constructor creates a brake object. More...
bool startBrake (void)
This method turns on the brake for the cutter. More...
bool stopBrake (void)
This method turns off the brake for the cutter. More...
bool getBrakeState (void)
Returns the status of the brake. More...

Detailed Description
This driver controls the behavior of the brake.
It takes in the pin that the brake circuitry uses for control and toggles that pin in response to the use of the startBrake() and stopBrake()
methods. The current state of the brake can be returned using the getBrakeState() method.

Constructor & Destructor Documentation
BrakeDriver::BrakeDriver ( uint8_t pinBrake )

This constructor creates a brake object.
It takes in the pin to which the brake is connected for control purposes, then saves it as object data.
Warning
This method uses the Arduino function pinMode() and will need to be changed upon swapping platforms.
Parameters
pinBrake The brake control pin number

Member Function Documentation
bool BrakeDriver::getBrakeState ( void )

Returns the status of the brake.
This method returns the value of brakeOn, which can be used to determine whether or not the brake is engaged.

bool BrakeDriver::startBrake ( void )

This method turns on the brake for the cutter.
It sets the port pin associated with the brake to high, then returns the value of brakeOn, which is set to true.
Warning
This method uses the Arduino function digitalWrite() and will need to be changed upon swapping platforms.
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bool BrakeDriver::stopBrake ( void )

This method turns off the brake for the cutter.
It sets the port pin associated with the brake to low, then returns the value of brakeOn, which is set to false.
Warning
This method uses the Arduino function digitalWrite() and will need to be changed upon swapping platforms.

The documentation for this class was generated from the following files:
libraries/BrakeDriver/BrakeDriver.h
libraries/BrakeDriver/BrakeDriver.cpp

Generated on Tue May 19 2015 20:45:48 for EZLabel by

1.8.6

5

CuttingDriver Class Reference
This class allows handling of cutting operations. More...
#include <CuttingDriver.h>

Public Member Functions
CuttingDriver (MotorDriver *xDriver, EncoderDriver *xEncoder, MotorDriver *yDriver, EncoderDriver *yEncoder, MotorDriver *feedDriver,
EncoderDriver *feedEncoder, MotorDriver *solenoidDriver, BrakeDriver *brakeDriver)
This class handles cutting operations for a single motor and encoder. More...
int32_t inchesToCounts (float inches)
This method converts input inches to a number of encoder counts. More...
void cutLine (char axis, float inches, bool inCounts)
This method takes an input axis and number of inches to cut a line. More...
void travelLine (char axis, float inches, bool inCounts)
This method takes an input axis, number of inches to travel along a line. More...
void calibrationLine (char axis, float inches, bool inCounts)
This method is used for moving motors for calibration. More...
void travelSpeedTest (char axis, float inches, bool inCounts, int16_t speed, int32_t *refTime)
This method should be used only when testing cutting speed options. More...
void cutLine (char xAxis, float xInches, char yAxis, float yInches)
This method takes an input axis and number of inches to cut a line. More...
void cutSteppedLine (void)
This method loops through small iterations to cut a line in steps. More...
void cutCircle (float radius, int16_t degrees, int8_t xDirection, int8_t yDirection)
This method is used to cut a circle. More...
void rampSpeed (char axis)
This method ramps down cutting speed near the end of a cut. More...
bool getXCanMove (void)
This method returns whether or not the x-axis can move. More...
bool getYCanMove (void)
This method returns whether or not the y-axis can move. More...
void checkXCut (void)
This method checks the x-axis for cutting completion. More...
void checkYCut (void)
This method checks the y-axis for cutting completion. More...
void advanceFeedMotor (float inches, bool inCounts)
This method advances the feed motor a number of inches. More...
int32_t * getPositionPointer (char axis)
This method returns a pointer to the next position variable. More...
bool zeroCutError (char axis)
This method zeros the cut error in a desired axis. More...
bool setCutError (char axis, int32_t errorValue)
This method sets the cut error in a desired axis. More...
int32_t getCutError (char axis)
This method returns the cut error in a desired axis. More...

Protected Attributes
MotorDriver * pXMotorDriver
Pointer to the MotorDriver in the x-axis. More...
EncoderDriver * pXEncoderDriver
Pointer to the EncoderDriver in the x-axis. More...
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MotorDriver * pYMotorDriver
Pointer to the MotorDriver in the y-axis. More...
EncoderDriver * pYEncoderDriver
Pointer to the EncoderDriver in the y-axis. More...
MotorDriver * pFeedMotorDriver
Pointer to the MotorDriver for the feed motor. More...
EncoderDriver * pFeedEncoderDriver
Pointer to the EncoderDriver for the encoder for the feed motor. More...
MotorDriver * pSolenoidDriver
Pointer to the MotorDriver for the solenoid. More...
BrakeDriver * pBrakeDriver
Pointer to the BrakeDriver. More...
uint8_t switchPin
Pin number for the limit switch input. More...
bool xCanMove
Variable that tracks if the x-axis motor can move or not.
bool yCanMove
Variable that tracks if the y-axis motor can move or not.
int16_t xStepSize
Variable that keeps track of the next desired position.
int16_t yStepSize
Variable that keeps track of the next desired position.
int16_t totalSteps
Variable that keeps track of the next desired position.
int32_t xPositionChange
Variable that tracks the change in position between cut start and end.
int32_t yPositionChange
Variable that tracks the change in position between cut start and end.
int32_t feedPositionChange
Variable that tracks the change in position between cut start and end.
int32_t xStepPosition
Variable that keeps track of the x-axis cut start position.
int32_t yStepPosition
Variable that keeps track of the y-axis cut start position.
int32_t feedStepPosition
Variable that keeps track of the feed motor start position.
int32_t xNextPosition
Variable that keeps track of the next x-axis desired position.
int32_t yNextPosition
Variable that keeps track of the next y-axis desired position.
int32_t feedNextPosition
Variable that keeps track of the next y-axis desired position.
int32_t * pXNextPosition
Variable that keeps track of the next x-axis desired position.
int32_t * pYNextPosition
Variable that keeps track of the next y-axis desired position.
int32_t * pFeedNextPosition
Variable that keeps track of the next y-axis desired position.
int32_t xCutError
Error tracking variable for more accurate moves in the x-axis.
int32_t yCutError
Error tracking variable for more accurate moves in the y-axis.
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bool CSVOut
Enables printing out CSV-formatted cut information.

Detailed Description
This class allows handling of cutting operations.
This class creates objects which can utilize motor, solenoid, and encoder drivers to direct the cutting of single and multi-axial lines as well as circles. It
also handles speed ramping and contains methods for checking cutting operations from outside of the class.

Constructor & Destructor Documentation
CuttingDriver::CuttingDriver ( MotorDriver *

xDriver,

EncoderDriver * xEncoder,
MotorDriver *

yDriver,

EncoderDriver * yEncoder,
MotorDriver *

feedDriver,

EncoderDriver * feedEncoder,
MotorDriver *

solenoidDriver,

BrakeDriver *

brakeDriver

)

This class handles cutting operations for a single motor and encoder.
This constructor initializes the cutting driver, saving in relevant pointers to motor, solenoid, and encoder drivers, and sets the "canMove" booleans to
false so no cutting operations are carried out unexpectedly.
Parameters
xDriver

A pointer to the x-axis MotorDriver

xEncoder

A pointer to the x-axis EncoderDriver

yDriver

A pointer to the y-axis MotorDriver

yEncoder

A pointer to the y-axis EncoderDriver

feedDriver

A pointer to the feed motor's MotorDriver

feedEncoder

A pointer to the feed motor's EncoderDriver

solenoidDriver A pointer to the solenoid's MotorDriver
brakeDriver

A pointer to the brake's BrakeDriver

Member Function Documentation
void CuttingDriver::advanceFeedMotor ( float inches,
bool inCounts
)

This method advances the feed motor a number of inches.
It takes an input number of inches and uses the feed motor motor and encoder drivers to advance the motor to the desired position.
Parameters
inches

The number of inches to advance the motor

inCounts If this is true, the value of inches is actually encoder counts
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void CuttingDriver::calibrationLine ( char axis,
float inches,
bool inCounts
)

This method is used for moving motors for calibration.
It functions identically to travelLine(), but it also sets the calibrationComplete semaphore, triggering the end of the contrast sensor calibration
routine.
Warning
As a general rule, the zeroCutError() method should be called for both axes after a set of operations (the shape is cut or calibration has
ended), otherwise any error accrued during cutting will carry over to the next set of operations.
Parameters
axis

The axis in which motor is traveling, x or y

inches

The number of inches to travel

inCounts A boolean to represent the units of inches
For X-axis travel
For Y-axis cuts

void CuttingDriver::checkXCut ( void )

This method checks the x-axis for cutting completion.
It checks the current encoder position for the x-axis and compares it to the desired position for the end of the current step. If they are the same, the
motor is stopped and flags are set to alert the cutting method currently in use that the operation has completed.

void CuttingDriver::checkYCut ( void )

This method checks the y-axis for cutting completion.
It checks the current encoder position for the y-axis and compares it to the desired position for the end of the current step. If they are the same, the
motor is stopped and flags are set to alert the cutting method currently in use that the operation has completed.
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void CuttingDriver::cutCircle ( float

radius,

int16_t degrees,
int8_t

xDirection,

int8_t

yDirection

)

This method is used to cut a circle.
It takes an input radius, number of degrees, and x- and y- directions and translates these to cut a circle whose initial point is (radius, 0), meaning the
circle begins at the current cutting head position and uses the xDirection and yDirection arguments to determine which quadrant to start cutting
from.
Note
There are Arduino dependent print function contained in this method, which were mostly used for debugging purposes. If you need an
example of how to print data to CSV (comma separated variables), however, this is a good way to do it.
Warning
As a general rule, the zeroCutError() method should be called for both axes after a set of operations (the shape is cut or calibration has
ended), otherwise any error accrued during cutting will carry over to the next set of operations.
Parameters
radius

The radius to cut the circle with

degrees

The number of degrees to cut

xDirection The direction of the x cut (CLOCKWISE or COUNTERCLOCKWISE)
yDirection The direction of the y cut (CLOCKWISE or COUNTERCLOCKWISE)

void CuttingDriver::cutLine ( char axis,
float inches,
bool inCounts
)

This method takes an input axis and number of inches to cut a line.
It essentially wraps the travelLine() method with calls to the solenoid's MotorDriver to ensure that a cut is actually made.
Warning
As a general rule, the zeroCutError method should be called for both axes after a set of operations (the shape is cut or calibration has
ended), otherwise any error accrued during cutting will carry over to the next set of operations.
Parameters
axis

The axis in which the cut should be made, x or y

inches

The number of inches to cut

inCounts A boolean to represent the units of inches
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void CuttingDriver::cutLine ( char xAxis,
float xInches,
char yAxis,
float yInches
)

This method takes an input axis and number of inches to cut a line.
It takes and input number of inches and converts them to encoder counts, which, after current motor positions in the x- and y-axes are retrieved, are
used in the calculation of the changes in position and final desired motor positions. The proper flags for cutting are then set and the cutting
operation continues with the cutSteppedLine() method.
Parameters
xAxis

The x-axis. Not explicitly used, just a visual cue for the user.

xInches The number of inches to cut along the x-axis. A float.
yAxis

The y-axis. Not explicitly used, just a visual cue for the user.

yInches The number of inches to cut along the y-axis. A float.

void CuttingDriver::cutSteppedLine ( void )

This method loops through small iterations to cut a line in steps.
It uses a simple cutting algorithm that bases cutting step size on the known backlash of the system. It takes the axis with the larger change as a
base and either divides it by the known system backlash or uses it as a step size directly, if the length is less than the backlash, to determine its
step size. Next, it calculates the other axis' step based on the first axis' step size. Finally, cuts are completed with a loop that checks for completion
and lag in both axes.

int32_t CuttingDriver::getCutError ( char axis )

This method returns the cut error in a desired axis.
Occasionally, for diagnostic purposes, it's convenient to know how much error has accrued during the cuts for both axes (in the case of PID
controllers and general debugging). It is most effectively used to check after each cut, rather than after a series, but aggregate errors are probably
also helpful in certain circumstances.
Parameters
axis The axis to get cut error from, RANGE: x, y
Returns
The cut error in the desired axis or -31212012, if the input axis was not x or y

int32_t * CuttingDriver::getPositionPointer ( char axis )

This method returns a pointer to the next position variable.
It returns a pointer to a particular axis' next position variable. It is used to point an EncoderDriver to the particular position at which the motor
must be stopped.

bool CuttingDriver::getXCanMove ( void )

This method returns whether or not the x-axis can move.
It returns the xCanMove variable to methods outside of the CuttingDriver class, which should be useful for determining whether or not the xaxis motor is currently cutting.
Returns
xCanMove, the flag for the x-axis' ability to move.
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bool CuttingDriver::getYCanMove ( void )

This method returns whether or not the y-axis can move.
It returns the yCanMove variable to methods outside of the CuttingDriver class, which should be useful for determining whether or not the y-axis
motor is currently cutting.
Returns
yCanMove, the flag for the y-axis' ability to move.

int32_t CuttingDriver::inchesToCounts ( float inches )

inline

This method converts input inches to a number of encoder counts.
It converts the input inches value to the corresponding number of encoder counts. This is done using the InchToCountsFactor to directly convert
inches to encoder counts, then by subtracting the known backlash value for the motor-pulley construct, (const) Backlash, to obtain a more precise
conversion.
Returns
counts The number of encoder counts corresponding to input inches.

void CuttingDriver::rampSpeed ( char axis )

This method ramps down cutting speed near the end of a cut.
It ramps the speed of an input axis as it nears its cutting destination. It was determined that stopping in the proper position would be easiest by
slowing the motors' speeds as they approached their desired positions, as braking to VCC for the motors would have less inertia to stop and, as
such, would be able to brake more quickly. This method determines the current position of the motor for the input axis, then compares that position
with several cases for "close" positions to the stopping point (listed in order of increasing distance from the stopping point for time-critical
execution), ramping the speed if necessary.
Parameters
axis This is the cutting axis whose motor's speed is being checked.

bool CuttingDriver::setCutError ( char

axis,

int32_t errorValue
)

This method sets the cut error in a desired axis.
The x and y axes use xCutError and yCutError to track how behind the cutting head is from its desired position. Occasionally, however, these need to
be zeroed because an operation (like contrast sensor calibration) will stop the cutting head mid-cut, which can cause huge errors to accrue in the
error variables. This method should allow operations that terminate cuts early to perform correctly.
Parameters
axis

The axis to get cut error from, RANGE: x, y

errorValue The value with which to set the axis' cut error
Returns
A true or false value, alerting the user of a proper set or a failure.

12

void CuttingDriver::travelLine ( char axis,
float inches,
bool inCounts
)

This method takes an input axis, number of inches to travel along a line.
It takes an input axis and uses it to direct the method to the proper axis' travel procedure. The input number of inches are converted to encoder
counts, which, after current motor position is retrieved, are used in the calculation of the change in position and final desired motor position. The
proper flags for cutting are then set and the travel operation is set to begin. Finally, the method waits until the travel operation completes.
Warning
As a general rule, the zeroCutError() method should be called for both axes after a set of operations (the shape is cut or calibration has
ended), otherwise any error accrued during cutting will carry over to the next set of operations.
Parameters
axis

The axis in which motor is traveling, x or y

inches

The number of inches to travel

inCounts A boolean to represent the units of inches
For X-axis travel
For Y-axis cuts

void CuttingDriver::travelSpeedTest ( char

axis,

float

inches,

bool

inCounts,

int16_t

speed,

int32_t * refTime
)

This method should be used only when testing cutting speed options.
It functions exactly like travelLine(), but uses the additional uint16_t speed parameter to manually set the motor speed. This is convenient for
taking speed measurements in tasks, as it is used in task_ui.cpp.
Warning
As a general rule, the zeroCutError() method should be called for both axes after a set of operations (the shape is cut or calibration has
ended), otherwise any error accrued during cutting will carry over to the next set of operations.
Parameters
axis

The axis in which motor is traveling, x or y

inches

The number of inches to travel

inCounts A boolean to represent the units of inches
speed

The speed to run the motors at

refTime A pointer to an external variable for time
For Y-axis cuts
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bool CuttingDriver::zeroCutError ( char axis )

This method zeros the cut error in a desired axis.
The x and y axes use xCutError and yCutError to track how behind the cutting head is from its desired position. Occasionally, however, these need to
be zeroed because an operation (like contrast sensor calibration) will stop the cutting head mid-cut, which can cause huge errors to accrue in the
error variables. This method should allow operations that terminate cuts early to perform correctly.
Parameters
axis The axis to get cut error from, RANGE: x, y
Returns
A true or false value, alerting the user of a proper zero or a failure.

Member Data Documentation
BrakeDriver* CuttingDriver::pBrakeDriver

protected

Pointer to the BrakeDriver.
It allows the cutter to lock the feed rollers during printing.

EncoderDriver* CuttingDriver::pFeedEncoderDriver

protected

Pointer to the EncoderDriver for the encoder for the feed motor.
It has control over turning the motor on, off, and braking. It is used in this context to determine the encoder position at which to stop an operation.

MotorDriver* CuttingDriver::pFeedMotorDriver

protected

Pointer to the MotorDriver for the feed motor.
It has control over turning the motor on, off, and braking. It is used in this context to stop the motor when the limit switch is engaged.

MotorDriver* CuttingDriver::pSolenoidDriver

protected

Pointer to the MotorDriver for the solenoid.
It has control over turning the solenoid on and off. It is used in this context to control cutting.

EncoderDriver* CuttingDriver::pXEncoderDriver

protected

Pointer to the EncoderDriver in the x-axis.
It has control over turning the motor on, off, and braking. It is used in this context to determine the encoder position at which to stop an operation.

MotorDriver* CuttingDriver::pXMotorDriver

protected

Pointer to the MotorDriver in the x-axis.
It has control over turning the motor on, off, and braking. It is used in this context to stop the motor when the limit switch is engaged.
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EncoderDriver* CuttingDriver::pYEncoderDriver

protected

Pointer to the EncoderDriver in the y-axis.
It has control over turning the motor on, off, and braking. It is used in this context to determine the encoder position at which to stop an operation.

MotorDriver* CuttingDriver::pYMotorDriver

protected

Pointer to the MotorDriver in the y-axis.
It has control over turning the motor on, off, and braking. It is used in this context to stop the motor when the limit switch is engaged.

uint8_t CuttingDriver::switchPin

protected

Pin number for the limit switch input.
The pin to which the limit switch feedback is attached. By design, interrupts should be triggered on the FALLING EDGE of the switch signal because,
as wired, the switches are normally-on and off when pressed.

The documentation for this class was generated from the following files:
libraries/CuttingDriver/CuttingDriver.h
libraries/CuttingDriver/CuttingDriver.cpp
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EncoderDriver Class Reference
This class allows handling of incremental optical encoders. More...
#include <EncoderDriver.h>

Public Member Functions
EncoderDriver (uint8_t pinA, uint8_t pinB, MotorDriver *pMotor)
This class allows handling of incremental optical encoders. More...
int32_t getPosition (void)
This method returns the current position read from the encoder. More...
void zeroPosition (void)
This method zeros the current encoder position. More...
void setPosition (int32_t)
This method sets the encoder position to the value passed as the parameter. More...
uint32_t getErrorCount (void)
This method returns the number of errors detected by the encoder driver. More...
void clearErrorCount (void)
This method resets the error count of the encoder driver to 0. More...
uint8_t getLastState (void)
This method returns that last state read from the encoder. More...
void setNextPositionPointer (int32_t *pNextPos)
This method sets the pointer to the next encoder position. More...
void encoderInterrupt (void)
These ISRs respond to interrupts in the Port E interrupt pins. More...

Protected Attributes
uint8_t pinA
Pin number for one quadrature encoder input. More...
uint8_t pinB
Pin number for the second quadrature motor input. More...
volatile uint32_t errorCount
Pin number for the second quadrature motor input. More...
volatile uint32_t position
Pin number for the second quadrature motor input. More...
volatile uint8_t lastState
Pin number for the second quadrature motor input. More...
MotorDriver * pMotorDriver
Pointer to the MotorDriver that the encoder counts for. More...
int32_t * pNextPosition
Pointer to the next position variable in the cutting task. More...

Detailed Description
This class allows handling of incremental optical encoders.
This class creates objects which can track the position of incremental optical encoders plugged into the Due board. The driver will count the encoder
position using interrupts tied to the encoder's out pins A and B. The encoder driver object tracks the position of the encoder using internal variables.
Driver methods are be provided which allow access to the encoder position, and which also allow zeroing of the encoder.

Constructor & Destructor Documentation
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EncoderDriver::EncoderDriver ( uint8_t

pinAPin,

uint8_t

pinBPin,

MotorDriver * pMotor
)

This class allows handling of incremental optical encoders.
This class will create objects which can track the position of incremental optical encoders plugged into the Arduino board. The driver will count the
encoder position using interrupts tied to the encoder's out pins a and b. The encoder driver object will track the position of the encoder using
internal variables. Driver methods will be provided which allow access to the encoder position, and which also allow zeroing of the encoder. This
should currently work for any dual output quadrature encoder connected to any two Due pins, though each pin has not been tested explicitly.
Note
This driver requires attachInterrupt() functions and a hack the main .ino. Set up the proper external interrupts using
attachInterrupt() This must be done in the main .ino file because Arduinos don't play nice with function pointers.
attachInterrupt(pinA, encoderInterruptHack, CHANGE);
attachInterrupt(pinB, encoderInterruptHack, CHANGE);

The hack requires the following code as a method in the main .ino file:
void encoderInterruptHack()
{
XAxisEncoderDriver.encoderInterrupt();
}

Parameters
pinAPin The pin number for the first encoder pin
pinBPin The pin number for the second encoder pin
pMotor Pointer to the axis' MotorDriver

Member Function Documentation
void EncoderDriver::clearErrorCount ( void )

This method resets the error count of the encoder driver to 0.
The encoder driver records the number of errors detected when counting the encoder's position. Errors occur when interrupts are received from the
encoder which do not follow Gray code counting. Errors will build up and make the encoder position less accurate. This method resets the current
count of errors back to 0. This method is useful to prevent error count overflow, or to restart position error counting from a new start position.

void EncoderDriver::encoderInterrupt ( void )

These ISRs respond to interrupts in the Port E interrupt pins.
These pins should be wired to the pins on the board corresponding to the pinA and pinB inputs listed in EncoderDriver() for this class. These
interrupts check for proper Gray code counting, and will increment or decrement the position variable appropriately or increment the error counting
variable, errorCount.

uint32_t EncoderDriver::getErrorCount ( void )

This method returns the number of errors detected by the encoder driver.
The encoder driver records the number of errors detected when counting the encoder's position. Errors occur when interrupts are received from the
encoder which do not follow Gray code counting. Errors will build up and make the encoder position less accurate. Errors are counted from the
construction of the encoder driver, until reset. The maximum number of errors recordable is the size of a 32-bit unsigned integer.
Returns
errorCount, the current number of counting errors that have been recorded
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uint8_t EncoderDriver::getLastState ( void )

This method returns that last state read from the encoder.
This method returns the encoder Gray code state in bits [1:0] of an 8-bit integer value. The encoder state is tracked by high or low signals on the
encoder pinA and pinB. These states count in Gray code during normal operation.
Note
The encoder state may change by the time this method passes its return value, so the return value may be inaccurate in real time.
Returns
lastState, The last encoder state read, in bits [1:0] of an 8-bit integer

int32_t EncoderDriver::getPosition ( void )

This method returns the current position read from the encoder.
This method will return the current numerical position of the encoder. The encoder position will count up or down based on the interrupt signals
sent out by the encoder, which will count by Gray code according to the direction which the encoder is spinning. The encoder position will be in a
range from 0 to 2^32, and will wrap around in the event of an overflow.
Returns
position The current numerical position of the encoder

void EncoderDriver::setNextPositionPointer ( int32_t * pNextPos )

This method sets the pointer to the next encoder position.
This method takes a pointer to a position variable and stores it for reference during the ISR.

void EncoderDriver::setPosition ( int32_t newPosition )

This method sets the encoder position to the value passed as the parameter.
The current encoder position is set to the value passed to this method by it's parameter. Subsequent encoder interrupts will cause the encoder to
count up or down from this new position. Positions passed into this method must have a value in the range of a 32-bit signed integer.
Parameters
newPosition The new value to which the encoder position is set

void EncoderDriver::zeroPosition ( void )

This method zeros the current encoder position.
The encoder position is set to 0. Subsequent encoder interrupts will count up or down from this zero.

Member Data Documentation
volatile uint32_t EncoderDriver::errorCount

protected

Pin number for the second quadrature motor input.
The pin number for one of an encoder's quadrature inputs. It is used to set the pin as an input and attach the encoder counting interrupt to the pin.
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volatile uint8_t EncoderDriver::lastState

protected

Pin number for the second quadrature motor input.
The pin number for one of an encoder's quadrature inputs. It is used to set the pin as an input and attach the encoder counting interrupt to the pin.

uint8_t EncoderDriver::pinA

protected

Pin number for one quadrature encoder input.
The pin number for one of an encoder's quadrature inputs. It is used to set the pin as an input and attach the encoder counting interrupt to the pin.

uint8_t EncoderDriver::pinB

protected

Pin number for the second quadrature motor input.
The pin number for one of an encoder's quadrature inputs. It is used to set the pin as an input and attach the encoder counting interrupt to the pin.

MotorDriver* EncoderDriver::pMotorDriver

protected

Pointer to the MotorDriver that the encoder counts for.
This is the pointer to a MotorDriver used to ensure that the motor stops quickly during a cutting operation.

int32_t* EncoderDriver::pNextPosition

protected

Pointer to the next position variable in the cutting task.
This is a pointer to the next position variable for this particular axis in the cutting task. It allows the ISR to execute the motor brake command when
a cut has finished, rather than waiting for the axis tasks to deal with it.

volatile uint32_t EncoderDriver::position

protected

Pin number for the second quadrature motor input.
The pin number for one of an encoder's quadrature inputs. It is used to set the pin as an input and attach the encoder counting interrupt to the pin.

The documentation for this class was generated from the following files:
libraries/EncoderDriver/EncoderDriver.h
libraries/EncoderDriver/EncoderDriver.cpp
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LimitSwitchDriver Class Reference
This class allows handling of limit switches. More...
#include <LimitSwitchDriver.h>

Public Member Functions
LimitSwitchDriver (MotorDriver *driver, EncoderDriver *encoder, uint8_t pin)
This constructor sets up an object for the handling of limit switches. More...
void xLimitSwitchInterrupt (void)
This ISR responds to the triggering of the x-axis limit switch. More...
void yLimitSwitchInterrupt (void)
This ISR responds to the triggering of the y-axis limit switch. More...

Protected Attributes
MotorDriver * pMotorDriver
Pointer to the MotorDriver in a given axis. More...
EncoderDriver * pEncoderDriver
Pointer to the EncoderDriver in a given axis. More...
uint8_t switchPin
Pin number for the limit switch input. More...

Detailed Description
This class allows handling of limit switches.
This class creates objects which store the pin to which the switch is connected, as well as the motor and encoder drivers for a particular axis. Using
this stored data, the limit switch interrupt (set to trigger on the RISING edge of a signal) can immediately stop the motor upon contact with the axis'
"zero" position. Additionally, the ISR sets the encoder count to zero, effectively creating a "zero" position for the motor and allowing accurate
positioning during cutting operations.

Constructor & Destructor Documentation
LimitSwitchDriver::LimitSwitchDriver ( MotorDriver *

driver,

EncoderDriver * encoder,
uint8_t

pin

)

This constructor sets up an object for the handling of limit switches.
This contructor creates objects which store the pin to which the switch is connected, as well as the motor and encoder drivers for a particular axis.
Parameters
driver

A pointer to an axis' MotorDriver

encoder A pointer to an axis' EncoderDriver
pin

The number of the pin to which the limit switch is connected

Member Function Documentation
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void LimitSwitchDriver::xLimitSwitchInterrupt ( void )

This ISR responds to the triggering of the x-axis limit switch.
This ISR uses the stored MotorDriver to zero the x-axis encoder and set it into brake to VCC mode, stopping it quickly. This operation serves to
set a zero for the x-axis in terms of cutter head positioning, creating part of the origin for the cutting reference frame. This ISR should be set such
that it is triggered on the RISING EDGE of the signal on its configured pin. This is because the limit switches are wired to be normally-on. (Which is
done in CNCMain.ino.)
Warning
Because this method disables the xLimitSwitchEnabled semaphore, it must be enabled before the limit switch is used again, otherwise the
motor will rail and fail to stop.

void LimitSwitchDriver::yLimitSwitchInterrupt ( void )

This ISR responds to the triggering of the y-axis limit switch.
This ISR uses the stored MotorDriver to zero the y-axis encoder and set it into brake to VCC mode, stopping it quickly. This operation serves to
set a zero for the y-axis in terms of cutter head positioning, creating part of the origin for the cutting reference frame. This ISR should be set such
that it is triggered on the RISING EDGE of the signal on its configured pin. This is because the limit switches are wired to be normally-on. (Which is
done in CNCMain.ino.)
Warning
Because this method disables the yLimitSwitchEnabled semaphore, it must be enabled before the limit switch is used again, otherwise the
motor will rail and fail to stop.

Member Data Documentation
EncoderDriver* LimitSwitchDriver::pEncoderDriver

protected

Pointer to the EncoderDriver in a given axis.
The pointer to the driver for the encoder, which has control over turning the motor on, off, and braking. It is used in this context to update the
encoder position to zero when the limit switch has been triggered.

MotorDriver* LimitSwitchDriver::pMotorDriver

protected

Pointer to the MotorDriver in a given axis.
The pointer to the driver for the motor, which has control over turning the motor on, off, and braking. It is used in this context to stop the motor when
the limit switch is engaged.

uint8_t LimitSwitchDriver::switchPin

protected

Pin number for the limit switch input.
The pin to which the limit switch feedback is attached. By design, interrupts should be triggered on the RISING EDGE of the switch signal because,
as wired, the switches are normally-off and on when pressed.

The documentation for this class was generated from the following files:
libraries/LimitSwitchDriver/LimitSwitchDriver.h
libraries/LimitSwitchDriver/LimitSwitchDriver.cpp
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MotorDriver Class Reference
This class controls motors hooked to a VNH2SP30 through an Arduino board. More...
#include <MotorDriver.h>

Public Member Functions
MotorDriver (uint8_t newMotorNumber, uint8_t PWMpin, uint8_t DIAGpin, uint8_t INApin, uint8_t INBpin)
This constructor sets up a motor driver. More...
void setSpeed (int16_t newSpeed)
This method takes a desired power and alters the PWM duty cycle to match it. More...
void on (void)
This method will turn the motor on. More...
void off (void)
This method will turn the motor off. More...
void brake (void)
This method will brake the motor. More...
uint8_t getNumber (void)
This method returns the number of the motor. More...
int16_t getSpeed (void)
This method returns the current power of the motor. More...

Protected Attributes
int16_t PWMLevel
PWM level for the motor object. Valid ranges are (-256 to 256).
uint8_t PWMPin
Storage variable for the motor object's PWM pin on the H-bridge.
uint8_t DIAG
Storage variable for the motor object's DIAG/EN pin on the H-bridge.
uint8_t INA
Storage variable for the motor object's INA pin on the H-bridge.
uint8_t INB
Storage variable for the motor object's INB pin on the H-bridge.
uint8_t motorID
ID number for the motor.
bool motorOn
Variable that tracks if motor is on or not.

Detailed Description
This class controls motors hooked to a VNH2SP30 through an Arduino board.
It leverages four pins on an Arduino Due and a VNH2SP30 motor driver. The methods of this class control the motor by changing the PWM frequency
(duty cycle) driving the motor, motor activation/deactivation, "braking" of the motor.
This class relies on wiring the two digital DIAG and EN pins on the VNH2SP30 to be wired together, as normal operation leaves them on HIGH and this
wiring simplifies driver logic. Two more digital pins, INA and INB, are used to control motor direction and braking. Finally, an analog pin is required for
PWM to control the motor's duty cycle.
Note
The VNH2SP30 ground for the motor input should never connect with the board ground directly. This will cause voltage fluctuation on the board
ground, rendering external interrupts unusable.

Constructor & Destructor Documentation
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MotorDriver::MotorDriver ( uint8_t newMotorID,
uint8_t PWMpin,
uint8_t DIAGpin,
uint8_t INApin,
uint8_t INBpin
)

This constructor sets up a motor driver.
The appropriate ports are set up so that future calls to this object will be able to control the motor hooked into the port specified. The
MotorDriver will originally be set up with a power of 0, and an off, unbraked state.
Parameters
newMotorID Motor ID number for the new object.
PWMpin

Pin number to which the H-bridge PWM pin is connected.

DIAGpin

Pin number to which the H-bridge EN/DIAG pin is connected.

INApin

Pin number to which the H-bridge INA pin is connected.

INBpin

Pin number to which the H-bridge INB pin is connected.

Member Function Documentation
void MotorDriver::brake ( void )

This method will brake the motor.
This sets the motor to brake by shorting the wiring between the H-bridge pins to Vcc, effectively braking the motor and providing a quicker stop than
the off() method. This only works when the motor is currently on and a diagnostic message is printed to the terminal for debugging purposes.

uint8_t MotorDriver::getNumber ( void )

This method returns the number of the motor.
This grabs the stored number of the motor and returns it, in case outside functions need to know what motor number to which a particular driver
pointer refers.
Returns
motorID The integer ID number for the motor object.

int16_t MotorDriver::getSpeed ( void )

This method returns the current power of the motor.
This grabs the current PWM value for the motor and returns it, in case outside functions need to know what the motor speed and direction are.
Returns
PWMLevel The current speed of the motor, in terms of its PWM frequency.

void MotorDriver::off ( void )

This method will turn the motor off.
This sets the motor to slow down to a stop without braking. It works by setting the H-bridge input pins to 0, which grounds the motor output,
providing a freewheeling stop. It only works when the motor is currently on and a diagnostic message is printed to the terminal for debugging
purposes.
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void MotorDriver::on ( void )

This method will turn the motor on.
This sets the motor into normal operation mode, as opposed to diagnostic mode, and sets the motor to the default turning direction for zero power,
which is positive. It only works when the motor is currently off and a diagnostic message is printed to the terminal for debugging purposes.

void MotorDriver::setSpeed ( int16_t newSpeed )

This method takes a desired power and alters the PWM duty cycle to match it.
The 16 bit signed value newSpeed will be used to set the new duty cycle for PWM. The PWM will be set to a duty cycle of 0% (null power), when
newSpeed is 0. When newSpeed is 255, the duty cycle will be set to +100% (full forward power). When newSpeed is -255, the duty cycle will be set to
-100% (full reverse power). This only works when the motor is on, and only for values between -255 and 255 - using a higher or low value will print a
debug message to the terminal.
Parameters
newSpeed New PWM level to which the motor will be set

The documentation for this class was generated from the following files:
libraries/MotorDriver/MotorDriver.h
libraries/MotorDriver/MotorDriver.cpp
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queueStructure Struct Reference
This is the structure used to send text data between tasks. More...
#include <QueueStructure.h>

Public Attributes
uint8_t messageID
An identification of the particular message type.
char charData [MaxStringLength]
A character array used to transmit strings between tasks with a maximum size dictated by the constant MaxStringLength.

Detailed Description
This is the structure used to send text data between tasks.
This structure holds an identifier for the type of a stored message, as well as a message itself. The messageID can be used to vary a function's
treatment of a queued item, as suggested in the QueueWrapper class documentation.
As such, it functions a lot like a rudimentary packet. Data can be accessed in the standard name.data method:
// Set the message ID for the structure to 1
queueStruct.messageID = 1;
// While the queueStructure character data item is not empty or null-terminated,
// do something
while (&(queueStruct.charData))
{
...
}

Note
This is not currently used in the cutter's code, but it shows a simple packet implementation, so it was left in for possible future use or expansion.
Warning
Trying to directly write to the queueStructure.charData item will not work, as it is a character array - using a string copy function (like
QueueWrapper::strcpy() or TextQueue::puts()) is the only way to perform a "setting" operation.
Parameters
messageID An identification of the particular message type.
charData

A character array used to transmit strings between tasks with a maximum size dictated by the constant MaxStringLength.

The documentation for this struct was generated from the following file:
libraries/QueueWrapper/QueueStructure.h
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QueueWrapper Class Reference
This class acts as a wrapper for packet-style FreeRTOS queues. More...
#include <QueueWrapper.h>

Public Member Functions
QueueWrapper (xQueueHandle *queue)
This constructor sets up a queue wrapper. More...
void create (void)
This method creates the queue with the handle given on construction. More...
void send (queueStructure *message)
This method sends data to the print queue. More...
void recieve (queueStructure &rStruct)
This method receives data from the print queue. More...
void print (uint8_t value, queueStructure *destination)
This method sends an 8-bit integer to be printed. More...
void print (uint16_t value, queueStructure *destination)
This method sends a 16-bit integer to be printed. More...
void print (uint32_t value, queueStructure *destination)
This method sends a 32-bit integer to be printed. More...
void print (uint8_t value, uint8_t id, queueStructure *destination)
This method sends an 8-bit integer to be printed. More...
void print (uint16_t value, uint8_t id, queueStructure *destination)
This method sends a 16-bit integer to be printed. More...
void print (uint32_t value, uint8_t id, queueStructure *destination)
This method sends a 32-bit integer to be printed. More...
void print (char *value, queueStructure *destination)
This method sends a string pointer to be printed. More...
void print (char *value, uint8_t id, queueStructure *destination)
This method sends a string pointer to be printed. More...
void strcpy (char *value, char *destination)
This method copies a string into another string. More...

Public Attributes
xQueueHandle * pHandle
The handle for the queue that this class handles.
bool recievedMessage
This variable stores the status of recieved messages.
queueStructure * pRxedMessage
This variable stores the pointer to the recieved message.

Detailed Description
This class acts as a wrapper for packet-style FreeRTOS queues.
It deals with queueStructure data types, which hold a "data type" element as well as a "character data/string" element. The current implementation
is somewhat clunky, especially with the combination of the Arduino environment and FreeRTOS.
In order to implement queues, first create a queue handle and QueueWrapper object:
// This is the queue used to print diagnostic messages.
// It will hold a maximum of 30 pointers to character arrays,
// which are printed out in the Serial Print Task.
xQueueHandle printQueue;
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// This is the wrapper for the FreeRTOS printQueue
QueueWrapper printWrapper(&printQueue);

In order to queue a message, create a queueStructure with the message and a reference to the queueStructure:
// Create a queueStructure to hold relevant data
queueStructure queueMessage =
{
// Data Type
0,
"Unique message"
// Text message
}
// Create a reference to the queueStructure
queueStructure& pQueueMessage = &queueMessage;

To store a queueStructure into the queue, simply pass the reference to the send(queueStructure * message) function:
send(pQueueMessage);

And, finally, to recieve messages from the queue, a queueStructure must be created to hold incoming data, a reference to that structure must be
created, and the recieve(queueStructure& rStruct) method must be called using the reference:
// Create a queueStructure
queueStructure rxedMessage
{
//
0,
"Unique message"
//
}

to hold relevant data
=
Data Type
Text message

// Create a reference to the queueStructure
queueStructure& pRxedMessage = &rxedMessage;
...
// Recieve a waiting message from the queue
recieve(pRxedMessage);

As an example, a read-out implementation might check to see what the data type is, print out its type before the message, and then print out the
message:
// Check to see if there's anything in the print queue - if yes, print
printWrapper.recieve(pRxedMessage);
if (printWrapper.recievedMessage == 1)
{
switch (pRxedMessage.messageID)
{
// This handles messages for which no ID is given - it does nothing
case _UNDEFINED_M:
{
break;
}
// This handles messages for which an X-position ID is given
case _X_POSITION_M:
{
Serial.print("X Position: ");
break;
}
// This handles messages for which a Y-position ID is given
case _Y_POSITION_M:
{
Serial.print("Y Position: ");
break;
}
// This handles messages for which a diagnostic ID is given
case _DIAGNOSTIC_M:
{
Serial.print("DIAG: ");
break;
}
// This handles messages for which an error ID is given
case _ERROR_M:
{
Serial.print("ERROR: ");
break;
}
}
// Print out the recieved message after the ID-based string
Serial.println(pRxedMessage.charData);

Constructor & Destructor Documentation
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QueueWrapper::QueueWrapper ( xQueueHandle * queue )

This constructor sets up a queue wrapper.
It takes a FreeRTOS queue handle in and saves it for storing and retrieving data later.
Parameters
queue A pointer to the queue's handle for general operation

Member Function Documentation
void QueueWrapper::create ( void )

This method creates the queue with the handle given on construction.
The queue created uses a queueStructure data type, which is essentially a rudimentary packet (which stores text and data).

void QueueWrapper::print ( uint8_t

value,

queueStructure * destination
)

This method sends an 8-bit integer to be printed.
Parameters
value

The value to store in the array

destination The character array to store data in

void QueueWrapper::print ( uint16_t

value,

queueStructure * destination
)

This method sends a 16-bit integer to be printed.
Parameters
value

The value to store in the array

destination The character array to store data in

void QueueWrapper::print ( uint32_t

value,

queueStructure * destination
)

This method sends a 32-bit integer to be printed.
Parameters
value

The value to store in the array

destination The character array to store data in
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void QueueWrapper::print ( uint8_t
uint8_t

value,
id,

queueStructure * destination
)

This method sends an 8-bit integer to be printed.
Parameters
value

The value to store in the array

id

The message identification for the integer

destination The character array to store data in

void QueueWrapper::print ( uint16_t
uint8_t

value,
id,

queueStructure * destination
)

This method sends a 16-bit integer to be printed.
Parameters
value

The value to store in the array

id

The message identification for the integer

destination The character array to store data in

void QueueWrapper::print ( uint32_t
uint8_t

value,
id,

queueStructure * destination
)

This method sends a 32-bit integer to be printed.
Parameters
value

The value to store in the array

id

The message identification for the integer

destination The character array to store data in

void QueueWrapper::print ( char *

source,

queueStructure * destination
)

This method sends a string pointer to be printed.
Parameters
source

The char to store in the array

destination The character array to store data in
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void QueueWrapper::print ( char *
uint8_t

source,
id,

queueStructure * destination
)

This method sends a string pointer to be printed.
Parameters
source

The string to store in the array

id

The message identification for the string

destination The character array to store data in

void QueueWrapper::recieve ( queueStructure & rStruct )

This method receives data from the print queue.
This method recieves data to the print queue.
Parameters
rStruct A reference to the structure that will recieve the message

void QueueWrapper::send ( queueStructure * message )

This method sends data to the print queue.
This method sends data to the print queue.
Parameters
message The incoming message, collected in a queueStructure.

void QueueWrapper::strcpy ( char * source,
char * destination
)

This method copies a string into another string.
This method determines the size of the source string, copies the contents into the destination string (up until the MaxStringLength), and
appends a null character after the final character.
Parameters
destination The string to copy into
source

The string to copy from

The documentation for this class was generated from the following files:
libraries/QueueWrapper/QueueWrapper.h
libraries/QueueWrapper/QueueWrapper.cpp
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task_print Class Reference
This task controls printing for the UI. More...
#include <task_print.h>
Inheritance diagram for task_print:

Public Member Functions
task_print (const char *, unsigned portBASE_TYPE, size_t, TextQueue *)
This constructor creates a task that prints text to a serial port. More...
void run (void)
This method checks the text queue for characters and prints them. More...
Public Member Functions inherited from TaskClass
Public Member Functions inherited from TaskWrap

Additional Inherited Members
Static Public Member Functions inherited from TaskClass
Protected Attributes inherited from TaskWrap

Detailed Description
This task controls printing for the UI.
It, rather simplistically, pulls the data out of a TextQueue object whenever it runs and becomes available. If no data is in the TextQueue, the task
delays itself for 50 ms.

Constructor & Destructor Documentation
task_print::task_print ( const char *

aName,

unsigned portBASE_TYPE aPriority,
size_t

aStackSize,

TextQueue *

pSerDev

)

This constructor creates a task that prints text to a serial port.
Notably, it takes in a pointer to a TextQueue object which it later uses to output any characters stored in the queue using the RS232 serial
communication protocol.
Parameters
aName

A character string which will be the name of this task

aPriority

The priority at which this task will initially run (default: 0)

aStackSize The size of this task's stack in bytes (default: configMINIMAL_STACK_SIZE)
pSerDev

Pointer to a TextQueue)

Member Function Documentation
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void task_print::run ( void )

virtual

This method checks the text queue for characters and prints them.
It checks to see if an item is waiting in the queue - if something is, it prints until the queue is empty. If nothing is in the queue, it delays the task for
50 ms.
Implements TaskClass.

The documentation for this class was generated from the following files:
task_print.h
task_print.cpp
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task_ui Class Reference
This task controls the behavior of the user interface. More...
#include <task_ui.h>
Inheritance diagram for task_ui:

Public Member Functions
task_ui (const char *, unsigned portBASE_TYPE, size_t, TextQueue *, CuttingDriver *, EncoderDriver *, EncoderDriver *, EncoderDriver *,
MotorDriver *, MotorDriver *, MotorDriver *, BrakeDriver *)
This constructor creates a task that monitors the y-axis encoder. More...
void run (void)
This method controls the user interface. More...
void printMainMenu (void)
This method prints out the main menu. More...
void printDiagMenu (void)
This method prints out the diagnostic menu. More...
void printDiagTaskInfo (void)
This method prints out task information from the diagnostic menu. More...
void printMotorMenu (void)
This method prints out the motor control menu. More...
void printCuttingMenu (void)
This method prints out the test cut menu. More...
void saCutHandler (cutAxis, cutType)
This method contains the logic for making a controlled cut through the UI. More...
void saSpeedTestHandler (cutAxis)
This method contains the logic for handling a single axis speed test. More...
void baCutHandler (cutType)
This method will contains the logic for making a biaxial cut through the UI. More...
void cirCutHandler (cutType)
This method contains the logic for making a circular cut through the UI. More...
int8_t atoi (char)
This method converts an ASCII value into a decimal value. More...
void printFloat (int32_t, int32_t, uint8_t)
This method performs division with integers to display a pseudo-float. More...
Public Member Functions inherited from TaskClass
Public Member Functions inherited from TaskWrap

Additional Inherited Members
Static Public Member Functions inherited from TaskClass
Protected Attributes inherited from TaskWrap

Detailed Description
This task controls the behavior of the user interface.
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It prints a system UI over a serial connection, thus a terminal emulator is required to interface with the device in this manner.

Constructor & Destructor Documentation
task_ui::task_ui ( const char *

aName,

unsigned portBASE_TYPE aPriority,
size_t

aStackSize,

TextQueue *

pSerDev,

CuttingDriver *

pCutDev,

EncoderDriver *

pXEncDev,

EncoderDriver *

pYEncDev,

EncoderDriver *

pFeedEncDev,

MotorDriver *

pXMotDev,

MotorDriver *

pYMotDev,

MotorDriver *

pFeedMotDev,

BrakeDriver *

pBrakeDev

)

This constructor creates a task that monitors the y-axis encoder.
This constructor creates the task that prints out the system UI over a serial connection.
Parameters
aName

A character string which will be the name of this task

aPriority

The priority at which this task will initially run (default: 0)

aStackSize

The size of this task's stack in bytes (default: configMINIMAL_STACK_SIZE)

pSerDev

Pointer to a TextQueue

pCutDev

Pointer to the CuttingDriver

pXEncDev

Pointer to the x-axis EncoderDriver

pYEncDev

Pointer to the y-axis EncoderDriver

pFeedEncDev Pointer to the feed motor EncoderDriver
pXMotDev

Pointer to the x-axis MotorDriver

pYMotDev

Pointer to the y-axis MotorDriver

pFeedMotDev Pointer to the feed MotorDriver
pBrakeDev

Pointer to the brake's BrakeDriver

Member Function Documentation
int8_t task_ui::atoi ( char aChar )

This method converts an ASCII value into a decimal value.
The character is tested against the ASCII bounds for 0-9 (48-57), and if the number is within that range, 48 is subtracted from it. If the number is out
of bounds, this method returns a nonsense value, -1.

void task_ui::baCutHandler ( cutType cutType )

This method will contains the logic for making a biaxial cut through the UI.
It pulls will pull in whatever variables it needs.
Parameters
cutType The type of cut to be made, expressed in terms of cutType
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void task_ui::cirCutHandler ( cutType cutType )

This method contains the logic for making a circular cut through the UI.
It pulls in the user's decision to either move the cutting head or to actually make the cut, then handles the logic.
Parameters
cutType The type of cut to be made, expressed in terms of cutType

void task_ui::printCuttingMenu ( void )

This method prints out the test cut menu.
The test cut menu gives the user the option to test cuts and line tracing in both axes through the serial interface. Optionally, it can display the
accuracy of these cuts in terms of absolute numbers and percentages.
Note
Changing the precision of floating point outputs for this menu requires changing the _FLOATPRECISION define located in task_ui.h.
An example of the cutting test menu is shown below:

Cutting Test Menu
Cuts can be performed in either axis from this menu by entering a cut distance (positive or negative, but the distance must be an iteger value and
less than the absolute length of the cutting area, defined in CuttingDriver.cpp) and then sending a capital D ('D', for Done) through the serial
connection. As such, the command 10D in the y-axis cut prompt will start a 10-inch cut, but 10D will cause an error in the x-axis cut prompt.
The feed motor can be advanced similarly to the x- and y-axis motors during cuts, though the length of advancement is not limited, as
Note
Currently, cut tests and feed motor advancement only work with integer values! This can be fixed, but it's not a high priority because integer
values are as easy to use as floats for benchmark testing.
Warning
The method to make sure the total distance traveled during a cut is not longer than a particular axis has yet to be implemented, so you can
run the cutter into the guide rails without counting the number of inches you're moving the cutting head!

void task_ui::printDiagMenu ( void )

This method prints out the diagnostic menu.
The diagnostic menu gives the user access to useful system information, such as the amount of time the system has been powered on and the
option to print out the states of tasks, their priorities, minimum available stack space, etcetera.
An example of this menu is shown below:

Diagnostic Menu
Care should be taken when running the stack/runtime information function, as it stalls FreeRTOS while running. See
task_ui::printDiagTaskInfo for details.
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void task_ui::printDiagTaskInfo ( void )

This method prints out task information from the diagnostic menu.
A table is created to display pertinent information about each task that has been created in the FreeRTOS environment since the system has
started. It should be noted, however, that this function stalls FreeRTOS while it runs!
Warning
This method should be run only to test system functionality, as stalling FreeRTOS can have nasty rammifications in terms of timing and
memory mis-management.
An example of this table is shown below:

Diagnostic Stack Printout
From left to right, the table lists each task's name, its state, its priority, minimum remaining bytes in its stack, and its FreeRTOS task ID number.
A task's state will either be listed as R (running), B (blocked), S (suspended), or D (deleted). This can be used to determine if a task is behaving
properly, especially if it needs to wait for outside input to run at certain times. Because "blocked" refers to a state when FreeRTOS skips over a task
waiting for a signal, such as the freeing of a mutex or semaphore, it would suggest that an external stimulus has not been detected, or some other
task has not sent it the "go ahead" to continue operation.
A task's priority is, in its simplest terms, the likelihood that one task will run before another given conflicting timing demands. If two task delays
expire at or near the same time, they may compete for MPU time. A task with a higher priority than another will overtake the lower priority task and
run, but two tasks of equal priority will wait for the other. If two tasks of equal priority are set to run at the same moment, the task with the lower
FreeRTOS task ID number will run first.
The minimum amount of stack space remaining prints out the smallest number of bytes that have remained free in the task stack since the task
was created. The closer this value is to zero, the closer the task has come to overflowing its stack. As a general rule, when space is available, try to
keep this value over 100 bytes. Running this function eats about 130 bytes from the UI task stack.
The FreeRTOS task ID number simply reflects the order in which FreeRTOS initialized each task upon starting the task scheduler. It affects task
priority in the rare event of two equal priority tasks waking at the same time.

void task_ui::printFloat ( int32_t number,
int32_t divisor,
uint8_t precision
)

This method performs division with integers to display a pseudo-float.
The input number is divided by divisor, and the remainder is manipulated with the modulus operator (%). The number of decimal places in the
division is dictated by the precision parameter.
Warning
Performance reports that rely on this method should always use _FLOATPRECISION as the precision parameter for consistency.
Note
The returned decimals are truncated, rather than rounded.
Parameters
number

The number that will be divided into

divisor

The divisor of the input number

precision The number of decimal places to calculate
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void task_ui::printMainMenu ( void )

This method prints out the main menu.
The main system menu displays the various sub-menus available for precise control of debug information display and system functionality testing.
It can be expanded to include new menus and sub-menus by the process described in task_ui::run.
An example of the system menu is shown below:

System Main Menu
void task_ui::printMotorMenu ( void )

This method prints out the motor control menu.
The motor control menu allows the user to control the label cutter's motors and encoders independently for debugging purposes.
X and Y motors can be returned to their "zero" positions and the encoders can also be rezeroed. The feed motor, however, is only controllable in the
Cut Test Menu, printCuttingMenu() because moving the feed motor is more relevant during cutting procedures.
An example of the motor control menu is shown below:

Motor Control Menu
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void task_ui::run ( void )

virtual

This method controls the user interface.
The UI begins by printing the system menu, which can be navigated by sending the various ASCII characters listed as menu navigation options over
a serial connection. It provides an interface for debugging various aspects of the cutting system platform by giving the user control over diagnostic
printouts as well as system information printouts. In the future, this could theoretically directly control the behavior of the cutting task, but the use
of the UI in that manner is left to the discretion of those who continue work on this system.
For every menu, the "return to previous menu" option is the ASCII e character, in an effort to maintain simplicity.
Adding a New Menu or Menu Item
Adding a new element to the system menu or one of its submenus is a simple process. task_ui.h has an enum element, uiState, that holds
textual equivalent of task state numbers for the UI.
To add a main system menu option, the first step is to add a new member in this enumeration. Next, create a new case within the switch for
taskState using the new enumeration value - an example of a new menu in this style is shown below:
switch (taskState)
{
// STATE: Main Menu
case STATE_MAIN:
{
...
}
...
// STATE: Your New Menu
case YOUR_NEW_ENUM:
{
// If there is a character in the serial buffer, run the menu
if ( pSerial->available() )
{
// Save the serial data in input
pSerial >> input;
// Act on the input if it's a recognized character
switch (input)
{
// Your new option description
case '[your ASCII character, lower or upper case]':
{
// Add in your code here
break;
}
// Exit the menu, return to main
case 'e':
{
printMainMenu();
taskState = STATE_MAIN;
break;
}
}
}
}

Adding a menu item simply requires the addition of a new case within the input switch for a particular state - this is shown in the above code block
within the state for "Your New State", defined by YOUR_NEW_ENUM.
Implements TaskClass.

void task_ui::saCutHandler ( cutAxis axis,
cutType cutType
)

This method contains the logic for making a controlled cut through the UI.
It pulls in an axis as well as a type of cut, then proceeds to handle the logic required to make that particular cut.
Parameters
axis

The axis to make the cut in, expressed in terms of cutAxis

cutType The type of cut to be made, expressed in terms of cutType
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void task_ui::saSpeedTestHandler ( cutAxis axis )

This method contains the logic for handling a single axis speed test.
It pulls in an axis as well as a type of cut, then proceeds to handle the logic required to make that particular cut. Currently, this just tosses in the
maximum possible motor speed rather than relying on user input. A variable speed is desired, the user input section for length can be reworked
fairly easily.
Parameters
axis The axis to make the cut in, expressed in terms of cutAxis

The documentation for this class was generated from the following files:
task_ui.h
task_ui.cpp
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task_xaxis Class Reference
This task controls the behavior of the X-Axis motor. More...
#include <task_xaxis.h>
Inheritance diagram for task_xaxis:

Public Member Functions
task_xaxis (const char *, unsigned portBASE_TYPE, size_t, TextQueue *, CuttingDriver *, MotorDriver *)
This constructor creates a task that monitors the x-axis encoder. More...
void run (void)
This method controls the x-axis motor. More...
Public Member Functions inherited from TaskClass
Public Member Functions inherited from TaskWrap

Additional Inherited Members
Static Public Member Functions inherited from TaskClass
Protected Attributes inherited from TaskWrap

Detailed Description
This task controls the behavior of the X-Axis motor.
This task first attaches the limit switch interrupt and runs the motor in reverse to find the "zero" position for the motor. Afterwards, it signals
task_Cutting, letting it know that the motor found its zero. Afterward, the main task loop is entered, and the task begins to check the status of any xaxis cutting operation to ensure smooth-speed and fast stopping.

Constructor & Destructor Documentation
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task_xaxis::task_xaxis ( const char *

aName,

unsigned portBASE_TYPE aPriority,
size_t

aStackSize,

TextQueue *

pSerDev,

CuttingDriver *

pCutDev,

MotorDriver *

pMotDev

)

This constructor creates a task that monitors the x-axis encoder.
This constructor creates the task that checks the x-axis encoder and alters motor speed as necessary. Of note, it takes in and stores a pointer to a
text queue for serial output and a pointer to a CuttingDriver to ensure it has influence over cutting speeds. This is also where the variable
dictating whether the axis' motor is automatically zeroed on startup is set.
Parameters
aName

A character string which will be the name of this task

aPriority

The priority at which this task will initially run (default: 0)

aStackSize The size of this task's stack in bytes (default: configMINIMAL_STACK_SIZE)
pSerDev

Pointer to a TextQueue

pCutDev

Pointer to the CuttingDriver

pMotDev

Pointer to the x-axis MotorDriver

Member Function Documentation
void task_xaxis::run ( void )

virtual

This method controls the x-axis motor.
In general, there are two "states" for this task: the setup state and the loop state.
During setup, if autoZeroing is enabled, the x-axis motor is set to rail - this depends directly on the functionality of the LimitSwitChDriver, so
autoZeroing should be false if they have been disabled for testing. The setup portion of the code always checks for the completion of the axis'
zeroing via the xAxisZeroed semaphore, prints out a diagnostic message, then gives the xAxisComplete semaphore before dropping into the loop.
The loop portion of the code simply runs the CuttingDriver::CheCkXCut() method from CuttingDriver and uses the delayms() method
to wait roughly 10 milliseconds before looping.
Implements TaskClass.

The documentation for this class was generated from the following files:
task_xaxis.h
task_xaxis.cpp

Generated on Tue May 19 2015 20:45:48 for EZLabel by
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task_yaxis Class Reference
This task controls the behavior of the Y-Axis motor. More...
#include <task_yaxis.h>
Inheritance diagram for task_yaxis:

Public Member Functions
task_yaxis (const char *, unsigned portBASE_TYPE, size_t, TextQueue *, CuttingDriver *, MotorDriver *)
This constructor creates a task that monitors the y-axis encoder. More...
void run (void)
This method controls the y-axis motor. More...
Public Member Functions inherited from TaskClass
Public Member Functions inherited from TaskWrap

Additional Inherited Members
Static Public Member Functions inherited from TaskClass
Protected Attributes inherited from TaskWrap

Detailed Description
This task controls the behavior of the Y-Axis motor.
This task first attaches the limit switch interrupt and runs the motor in reverse to find the "zero" position for the motor. Afterwards, it signals the
CuttingTask, letting it know that the motor found its zero. Afterward, the main task loop is entered, and the task begins to check the status of any y-axis
cutting operation to ensure smooth-speed and fast stopping.

Constructor & Destructor Documentation
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task_yaxis::task_yaxis ( const char *

aName,

unsigned portBASE_TYPE aPriority,
size_t

aStackSize,

TextQueue *

pSerDev,

CuttingDriver *

pCutDev,

MotorDriver *

pMotDev

)

This constructor creates a task that monitors the y-axis encoder.
This constructor creates the task that checks the y-axis encoder and alters motor speed as necessary. Of note, it takes in and stores a pointer to a
text queue for serial output and a pointer to a CuttingDriver to ensure it has influence over cutting speeds. This is also where the variable
dictating whether the axis' motor is automatically zeroed on startup is set.
Parameters
aName

A character string which will be the name of this task

aPriority

The priority at which this task will initially run (default: 0)

aStackSize The size of this task's stack in bytes (default: configMINIMAL_STACK_SIZE)
pSerDev

Pointer to a TextQueue

pCutDev

Pointer to the CuttingDriver

pMotDev

Pointer to the y-axis MotorDriver

Member Function Documentation
void task_yaxis::run ( void )

virtual

This method controls the y-axis motor.
In general, there are two "states" for this task: the setup state and the loop state.
During setup, if autoZeroing is enabled, the y-axis motor is set to rail - this depends directly on the functionality of the LimitSwitchDriver, so
autoZeroing should be false if they have been disabled for testing. The setup portion of the code always checks for the completion of the axis'
zeroing via the yAxisZeroed semaphore, prints out a diagnostic message, then gives the yAxisComplete semaphore before dropping into the loop.
The loop portion of the code simply runs the CuttingDriver::checkYCut() method from CuttingDriver and uses the delayms() method
to wait roughly 10 milliseconds before looping.
Implements TaskClass.

The documentation for this class was generated from the following files:
task_yaxis.h
task_yaxis.cpp

Generated on Tue May 19 2015 20:45:48 for EZLabel by
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TaskClass Class Reference

abstract

The task-specific FreeRTOS task-wrapping class. More...
#include <TaskWrap.h>
Inheritance diagram for TaskClass:

Public Member Functions
TaskClass (char const *name, unsigned portBASE_TYPE priority, unsigned portSHORT stackDepth=configMINIMAL_STACK_SIZE)
The constructor for the base task class. More...
virtual void run (void)=0
Pure virtual run function for the TaskClass. More...
void delayms (uint16_t interval)
This method suggests that the RTOS lose focus of a task for a time.
void delay_from_for (portTickType &fromTicks, uint16_t interval)
This method forces the RTOS to perform a delay for a specified time.
Public Member Functions inherited from TaskWrap

Static Public Member Functions
static void _user_run_function (TaskClass *pTask)
Handles the execution of the run() function for a task. More...

Additional Inherited Members
Protected Attributes inherited from TaskWrap

Detailed Description
The task-specific FreeRTOS task-wrapping class.
It uses the TaskWrap class as a parent, inheriting the TaskWrap::handle, but allowing the creation of a specific TaskClass constructor and
destructor. TaskClass::TaskClass creates and registers a given task within FreeRTOS, but the destructor has been omitted, as there is no specific
data that needs to be deleted separately from that in TaskWrap upon task deletion at this time.
In order to create a task that implements this class, simply include the following within the class header declaration and the task C++ file:
class task_example : public TaskClass {
...
};

The : simply tells the compiler that this new class, task_example, inherits TaskClass and its inheritances.
Tasks that implement this class MUST provide a run() method because TaskClass::run() is pure virtual - this helps to prevent weird behavior and
should keep code streamlined, as all the main loops for each task are required to be in run(). This means that, at minimum, a header file for a task
must declare the following:
class task_example : public TaskClass {
public:
// The constructor for the example class, which gives a pointer to the
// task's name string, declares a numeric priority, and defines the stack
// size for the task in bytes.
task_example(const char* aName, unsigned portBASE_TYPE taskPriority,
size_t stackSize, ...);
// The run function for the example class, which is necessary to declare,
// otherwise the compiler will moan about not declaring run() because it's
// pure virtual.
void run(void);
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};

Once a task class header and C++ file have been created, the most convenient method to create a new instance of a class is to use the C++ new[]
operator to allocate memory for the task on the fly (after having included the header for the task, of course). Example usages (within main(), or, in the
case of Arduino, setup()) are shown below:
#include "task_example.h"
...
// This allocates the memory for a new task_example object and calls its
// constructor, but does not allow its deletion, as the pointer to the task
// is not saved.
new task_example("Example", (portBASE_TYPE) 2, configMINIMAL_STACK_SIZE, ...);
// This creates a pointer to a task_example object, allocates the memory for it,
// and calls its constructor. It also allows the user to use the delete operator
// to deallocate the memory associated with the task at a later time.
// The destruction line should read:
delete pTask;
task_example* pTask = new task_example("Ex", (portBASE_TYPE) 2, configMINIMAL_STACK_SIZE, ...);
// Start the FreeRTOS task scheduler
vTaskStartScheduler();

Constructor & Destructor Documentation
TaskClass::TaskClass ( char const *

name,

unsigned portBASE_TYPE priority,
unsigned portSHORT

stackDepth = configMINIMAL_STACK_SIZE

)

inline

The constructor for the base task class.
It calls the FreeRTOS task creation function xTaskCreate() to associate the TaskWrap::handle with the actual code specified in an individual
task's C++ and header files and register it in the FreeRTOS task list (and, as such, diagnostic information can be printed out about the task via the
task_ui::printDiagTaskInfo() method.

Member Function Documentation
static void TaskClass::_user_run_function ( TaskClass * pTask )

inline

static

Handles the execution of the run() function for a task.
Warning
This method should never be called in a user's code!
This method is passed to the FreeRTOS task-creation function xTaskCreate(). It executes the run() method that TaskClass requires to be
created and handles exits by deleting the task (and freeing up space for FreeRTOS) if the vTaskDelete option is enabled in FreeRTOSConfig.h. If
vTaskDelete is not enabled, the task handle is set to 0 so it can no longer be referred to.
Parameters
pTask A pointer to the task given as a parameter to this function. It is used to point TaskClass to the user's run() function, as well as the
task handle, if run() exits.

virtual void TaskClass::run ( void )

pure virtual

Pure virtual run function for the TaskClass.
Warning
This pure virtual run function declaration makes it an absolute requirement that any class that inherits TaskClass must supply its own run
function.
It'd be kind of silly to let one be created if it would never run, plus it'd create a task with a pointer to nothing, which seems like poor judgment.
Implemented in task_ui, task_cutting, task_xaxis, task_yaxis, and task_print.
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The documentation for this class was generated from the following file:
TaskWrap.h
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TaskWrap Class Reference
The overarching FreeRTOS task wrapper class. More...
#include <TaskWrap.h>
Inheritance diagram for TaskWrap:

Public Member Functions
~TaskWrap ()
The destructor for the base task class. More...

Protected Attributes
xTaskHandle handle
The handle for the task to be created. More...

Detailed Description
The overarching FreeRTOS task wrapper class.
It creates an object to for storing the handles for a FreeRTOS task also defines the destructor for a task when it is deleted.
Warning
This class should probably not be used directly, unless you really want to deal with the details of task creation and pointing to a function for the
task loop (see Task lass::_user_run_function() ).
Note
Using this wrapper and TaskClass for FreeRTOS tasks introduces a memory overhead of roughly 30000 bytes. If space becomes an issue
that's terribly pressing, reverting to the standard C implementation of FreeRTOS tasks would be a viable option.

Constructor & Destructor Documentation
TaskWrap::~TaskWrap ( )

inline

The destructor for the base task class.
It is a method by which the memory used for a TaskWrap object can be freed and the task can be deregistered from the list of active tasks that
FreeRTOS maintains. In most cases, this shouldn't be necessary to deal with - using the delete[] operator will first run any destructor for the
TaskClass wrapper, then the destructor for TaskWrap, as destructors are not inherited. Example usage is shown below:
task_example* pTask = new task_example(args);
...
delete pTask;

Member Data Documentation
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xTaskHandle TaskWrap::handle

protected

The handle for the task to be created.
This is a FreeRTOS task handle used to refer to whatever task is instantiated by this wrapper.
Note
xTaskHandle is only used in FreeRTOS versions below 8.0 - if the version is upgraded, this data type changes to TaskHandle_t.

The documentation for this class was generated from the following file:
TaskWrap.h

Generated on Tue May 19 2015 20:45:48 for EZLabel by
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TextQueue Class Reference
This class acts as a wrapper for FreeRTOS queues. More...
#include <TextQueue.h>
Inheritance diagram for TextQueue:

Public Member Functions
TextQueue (uint16_t size, portTickType blockTime)
This constructor sets up a text queue. More...
TextQueue (uint16_t size)
This constructor sets up a text queue. More...
bool put (char pChar)
This method puts a character into a queue. More...
void puts (char const *p_str)
This method sends data to the print queue. More...
bool checkWaiting (void)
This method checks to see if the queue has items waiting inside. More...
char get (void)
This method gets a character from the text queue. More...
TextQueue & operator<< (char pChar)
This operator writes a character to a text queue. More...
TextQueue & operator<< (const char *pString)
This operator writes a string to a text queue. More...
TextQueue & operator<< (int8_t num)
This operator writes an 8-bit signed integer to a text queue. More...
TextQueue & operator<< (int16_t num)
This operator writes a 16-bit signed integer to a text queue. More...
TextQueue & operator<< (int32_t num)
This operator writes a 32-bit signed integer to a text queue. More...
TextQueue & operator<< (uint8_t num)
This operator writes an 8-bit unsigned integer to a text queue. More...
TextQueue & operator<< (uint16_t num)
This operator writes a 16-bit unsigned integer to a text queue. More...
TextQueue & operator<< (uint32_t num)
This operator writes an 16-bit unsigned integer to a text queue. More...
TextQueue & operator<< (float num)
This operator writes a float to a text queue. More...
void ftoa (float n, char *res, int8_t afterpoint)
This method converts a float to a character array. More...
void ftoa_reverse (char *str, int16_t len)
This method reverses a string of a given length. More...
int16_t ftoa_intToStr (int32_t x, char str[], char sign, int8_t d)
Converts a given integer x to string str[]. d is the number. More...
Public Member Functions inherited from TextStream

Protected Attributes
xQueueHandle textQueue
The handle for the queue we use.
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xSemaphoreHandle textMutex
The mutex we use to prevent multiple read/writes at the same time.
portTickType blockingTime
Number of RTOS ticks to wait for a free spot in the queue.
Protected Attributes inherited from TextStream

Additional Inherited Members
Protected Member Functions inherited from TextStream

Detailed Description
This class acts as a wrapper for FreeRTOS queues.
This class controls the use of FreeRTOS-based text queues by implementing TextStream. It allows for the creation of a queue (named textQueue,
below) through the following methods:
static TextQueue textQueue(uint16_t size);
static TextQueue textQueue(uint16_t size, portTickType blockTime);

Note
In FreeRTOS, TextQueue objects need to be created as static, otherwise references to them get garbled and really funky stuff happens with their
contents during printing.
After this, registering data into queues is handled for characters, strings, as well as 8-bit, 16-bit, and 32-bit signed and unsigned integers. There are,
however, no easy implementations for floats at this time.
In order to store data in a queue, the << operator (used to print characters to a C++ terminal with the standard library cout) is overloaded for all
supported data types, thus commands as those shown below will store character data in the queue (assumed to be named textQueue) properly:
textQueue << (uint32_t) 4E8;
int16_t xPosition = 32500;
textQueue << xPosition;

The great boon of using << operators, however, lies in the fact that outputs can be strung together to produce complex strings, as such:
uint32_t yPosition = 65533;
uint32_t xPosition = 468;
textQueue << "Y-position: "<< yPosition << endl << "X-position: "<< xPosition << endl;

Warning
This class relies on platform-specific implementations of itoa(), utoa(), and ultoa(). As such, the methods in TextQueue_int.cpp
(operator<<(int8_t num), operator<<(int16_t num), operator<<(int32_t num) ) and TextQueue_uint.cpp
(operator<<(uint8_t num), operator<<(uint16_t num), operator<<(uint32_t num) ) may behave strangely without proper
implementations of these three functions.

Constructor & Destructor Documentation
TextQueue::TextQueue ( uint16_t

size,

portTickType blockTime
)

This constructor sets up a text queue.
It creates a queue with a given size and blockTime, allowing for the storage of text data.
Parameters
size

An unsigned integer that declares the size of the queue

blockTime A portTickType item that sets queue blocking time for writing
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TextQueue::TextQueue ( uint16_t size )

This constructor sets up a text queue.
It creates a queue with a given size, allowing for the storage of text data. Because blocking time is unspecified in this case, the maximum blocking
time, portMAX_DELAY (which is, roughly speaking, infinity), is used in its place
Parameters
size An unsigned integer that declares the size of the queue

Member Function Documentation
bool TextQueue::checkWaiting ( void )

virtual

This method checks to see if the queue has items waiting inside.
It leverages the FreeRTOS uxQueueMessagesWaiting() function, which basically peeks at a queue and returns false if there is no data in the
queue and true if there is data. It's necessary to use this method to check for data (or the actual xQueuePeek() function), otherwise you clobber
the data in the queue when you check for it.
Returns
This is the indicator of whether or not there is data in the queue
Implements TextStream.

void TextQueue::ftoa ( float

n,

char * res,
int8_t afterpoint
)

This method converts a float to a character array.
Parameters
n

The float to be converted

*res

Pointer to a character array to store output, the "return"

afterpoint Number of decimal places to store

int16_t TextQueue::ftoa_intToStr ( int32_t x,
char

str[],

char

sign,

int8_t

d

)

Converts a given integer x to string str[]. d is the number.
Parameters
x

Integer to convert to string

str[] The input string
sign The sign of the incoming number
d

Number of digits required in output

51

void TextQueue::ftoa_reverse ( char * str,
int16_t len
)

This method reverses a string of a given length.
Parameters
*str Pointer to a character array to reverse
len The number of elements in *str

char TextQueue::get ( void )

virtual

This method gets a character from the text queue.
It creates a temporary storage element for the queue to dump a character, then leverages the FreeRTOS xQueueRecieve() function to store the
queued data and returns it. If there is no data, a -1 is returned - this is the ASCII equivalent of nothing (or "" / '').
Returns
The received character or an empty character
Implements TextStream.

TextQueue & TextQueue::operator<< ( char pChar )

This operator writes a character to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
pChar The character to be added to the queue

TextQueue & TextQueue::operator<< ( const char * pString )

This operator writes a string to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
pString A pointer to the first character in the string to add to the queue

TextQueue & TextQueue::operator<< ( int8_t num )

This operator writes an 8-bit signed integer to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
num The 8-bit signed integer to be added to the queue

52

TextQueue & TextQueue::operator<< ( int16_t num )

This operator writes a 16-bit signed integer to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
num The 16-bit signed integer to be added to the queue

TextQueue & TextQueue::operator<< ( int32_t num )

This operator writes a 32-bit signed integer to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
num The 32-bit signed integer to be added to the queue

TextQueue & TextQueue::operator<< ( uint8_t num )

This operator writes an 8-bit unsigned integer to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
num The 8-bit unsigned integer to be added to the queue

TextQueue & TextQueue::operator<< ( uint16_t num )

This operator writes a 16-bit unsigned integer to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
num The 16-bit unsigned integer to be added to the queue

TextQueue & TextQueue::operator<< ( uint32_t num )

This operator writes an 16-bit unsigned integer to a text queue.
Returns
A reference to the text queue to which the data is written
Parameters
num The 16-bit unsigned integer to be added to the queue
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TextQueue & TextQueue::operator<< ( float num )

This operator writes a float to a text queue.
The resolution of this method is limited to a maximum of 4 decimal places, but it can be less, due to the nature of floats on embedded platforms.
Floats only have 6 or 7 digits of precision, before and after the decimal point. So both 1.111444f and 2345678.f max out a float.
Returns
A reference to the text queue to which the data is written
Parameters
num The float to be added to the queue

bool TextQueue::put ( char pChar )

virtual

This method puts a character into a queue.
It places a character at the back of a FreeRTOS queue using the xQueueSendToBack() function, which, unsurprisingly sends it to the bottom of
the queue's data stack. This makes the queue a FIFO object.
Parameters
pChar This is the character to be stored in the queue
Implements TextStream.

void TextQueue::puts ( char const * pString )

virtual

This method sends data to the print queue.
It makes use of a FreeRTOS MuTex (mutual exclusion) semaphore to prevent simultaneous write attempts to the queue - this keeps outgoing text
from being severed in translation and garbled as a result.
Parameters
pString A pointer to the first character in the string to be queued
Implements TextStream.

The documentation for this class was generated from the following files:
libraries/TextQueue/TextQueue.h
libraries/TextQueue/TextQueue.cpp
libraries/TextQueue/TextQueue_char.cpp
libraries/TextQueue/TextQueue_float.cpp
libraries/TextQueue/TextQueue_int.cpp
libraries/TextQueue/TextQueue_uint.cpp
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TextStream Class Reference

abstract

This class serves as a prototype for serial-data-handling classes. More...
#include <TextStream.h>
Inheritance diagram for TextStream:

Public Member Functions
virtual bool put (char pChar)=0
A pure virtual put function that must be overwritten.
virtual void puts (char const *pString)=0
A pure virtual puts function that must be overwritten.
virtual bool checkWaiting (void)=0
A pure virtual checkWaiting function that must be overwritten.
virtual char get (void)=0
A pure virtual get function that must be overwritten.
bool available (void)
This method checks the serial input flag for a waiting character. More...
char read (void)
This method grabs serial input data and stores it in a buffer. More...
TextStream & operator>> (char &pInput)
This >> operator reads serial data into recievedChar.

Protected Member Functions
TextStream (void)
This constructor creates a TextStream object. More...

Protected Attributes
xQueueHandle readQueue
The handle for the queue we use.
portTickType blockingTime
Number of RTOS ticks to wait for a free spot in the queue.

Detailed Description
This class serves as a prototype for serial-data-handling classes.
It creates the backbone for FreeRTOS-based text queues and relies on several pure-virtual methods (which must be overwritten in classes that
implement this class) to ensure that
Note
Any classes that implement this class must provide their own implementations for: bool put(char pChar), void puts(char const* pString), bool
checkWaiting(void), and char get(void). Sample implementations are shown in TextQueue.

Constructor & Destructor Documentation
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TextStream::TextStream ( void )

protected

This constructor creates a TextStream object.
This constructor creates a TextStream object.
Todo:
Currently, this entire class relies on Arduino-supplied code, which will be hard to port without a specific platform in mind. If the same
processor is chosen for the final platform, it will be possible to leverage the USART functions provided by ATMEL in the Atmel Software
Framework for the SAM3X8E to ease programming. (usart.h
r
and usart.c
r
)
Warning
This class contains Arduino-specific code and should be changed upon choosing a non-prototype platform.

Member Function Documentation
bool TextStream::available ( void )

This method checks the serial input flag for a waiting character.
It checks the serial input flag for a waiting character - it currently uses the Arduino Serial class to check the flag.
Warning
This must be changed to something platform-specific upon deciding on one later.

char TextStream::read ( void )

This method grabs serial input data and stores it in a buffer.
It grabs a character waiting to be received on the serial port - it currently uses the Arduino Serial class to check the flag.
Warning
This must be changed to something platform specific upon deciding on one later.

The documentation for this class was generated from the following files:
libraries/TextQueue/TextStream.h
libraries/TextQueue/TextStream.cpp
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