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Course Overview

Topics:

A C++ Fundamentals

A Designing a C++ Application

A Beginning the Transition

A ReaiTime C++

A Getting into the Bits and the Bytes
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Session Overview

A Memory Mapping

A Registers

A Cast Operators

A Bit Mapped Structures
A Course Review
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Traditional Memory Mapping

uint32_t * volatile const Gpio_PortA = (uint32_t *) 0x1000U;

/I Set the O bit high on PortA
*Gpio_PortA |= 0x01;

#define GPIO_PORTA 0x1000U
*((volatile uint32_t*) GPIO_PORTA) = 0;
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Using namespaces for registers

MCu

gpIo
{
constexprstd::uint32 tporta = 0x1000U;
constexprstd::uint32 tportb = 0x1100U;

X

}
}
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C++ Template Cast Operators

reinterpret_castg convert unrelated casts
*reinterpret_cast<volatile uint32_t*>(GPIO_PORTA) = (
static_castc cast between types

Int data = static_cast<int>(floatVar);

const_cast; adds or removes const from an object
dynamic_cast; converts pointers and references
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Accessing Registers

“reinterpret_caskvolatile std::uint32_t>
(mcu::gpio::portg = 0x10;

Equilalent to:

*((volatile uint32_t) Ox1000Q = 0x10;
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Templates for Register Access

template<typename addr_type,
typename reg_type,
const addr_type addr,
const reg_type val>
class reg_access

{
public:

static void reg_set()

{

*reinterpret_cast<volatile reg_type*>(addr) = val,

}
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Templates for Register Access

reg_access<std::uint32_t,
std::uint32_t,
mcu::gpio::porta,
0x00>::reg_set();

reg_access<std::uint8 t,
std::uint8 t,
mcu:.gplo::portc,
0x10>::reg_set();
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Templates for Register Access

template<typename addr_type,
typename reg_type,
const addr_type addr,
const reg_type val>

class reg_ acCcess

{
public:

static voIc
static voIC

static void
X

reg_set(){}
reg_get(){}
reg_and(){}
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Bit Mapped Structures

typedef struct struct_bit8 t
{

std::uint8 thO : 1;

std::uint8 thl : 1;

X

std::uint8 tb7 : 1;
1bit8_t;

reinterpret_cast<volatile bit8 t*>
(mcu::gpio::porta)>bh1= 0x10;
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Reviewc Design Strategies

Design Strategy OOP Tactic Results

Abstraction Objects
Separation Classes

Reusability

Inheritance
Composition Polymorphism Extensibility
templates

Generalization Design Patterns Flexibility
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