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Extending the Microsoft Embedded Story
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The Architecture of .NET MF

User Applications & Libraries
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Microsoft Embedded Platform Selection

Example Devices

Device Features

Footprint

Power

CPU

Real-time

Managed vs native
code

.NET Micro
Framework

Sensor Nodes, Aux displays,
Health Monitoring, Remote
Controls, Robotics

Connected, Small, Wearable,

Graphical Ul

200-400KB
managed code
Full featured

Very low power

ARM7, ARM9
No MMU

Not Real-time

Managed via .NET Micro
Framework, native code
through interop only.

Windows CE

GPS Handhelds, PDAs,
Automotive, Set Top Boxes

Connected, Graphical Ul,
Server, Browser, RAS, DirectX

300KB+ without managed

code
12MB with managed code

Low power

X86, MIPS, SH4, ARM, with
MMU

Hard Real-time

Supports both, managed code
requires .NET Compact
Framework
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Windows XPe

Thin Clients, ATMSs,
Kiosks

PC-class performance,
PC networking

40MB +
Depending on features

Mains power

Real-time capable through
3rd party extensions

Supports both, managed
code requires .NET
Framework
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Doing It the Old Way

Metrowerks CodeWarrior - [Generic_Attitude_9512.C]
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e NET Micro Framework

#% Evo3 - Microsoft Visual Studio
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 Having to worry about the details
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Startup Code (The Old Way)

DAbt Handler B DAbt Handler
IRQ Handler B IRQ_Handler
FIQ Handler B FIQ Handler

; Reset Handler
EXPORT Reset Handler
Reset_Handler

; Setup External Memory Pins
IF :DEF:EXTERNAL_MODE
LDR RO, =PINSEL?2
LDR R1, =PINSEL2 Val
STR R1, [RO]
ENDIF
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Startup Code (Micro Framework)

using system;

using Microsoft.SPOT;

Namespace Evo3

{
public class Program : Microsoft. SPOT.Application

{

public static void Main()

{
}

MSDN Webcasts
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Drivers (The Old Way) asi -
void CAN1_Init(void) R (PR ARAT

{

EnUser=TRUE;

// Enable Pins for CAN port O
PINSEL1 |= (unsigned int) 0x00040000;

C1MOD =1, /] Enter Reset Mode
C1GSR = 0; // Clear status register
CAN1_Venhiclelnit();

// Disable All Interrupts
C1lIER = 0;

// Enter Normal Operating Mode
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Drivers (Micro Framework)

Static SPI _spi = new SPI(new
SPI.Configuration(Pins.GPIO_PORT_B 18, false, 0O, 0, true, true,
1000, SPI.SPI_module.SPI1));

byte[] b_out = new byte[2];
b_out[0] = MCP_WRITE;
b_out[1] = command,;
_spi.Write(b_out);

byte[] b_out = new byte[2];
byte[] b_in = new byte[1];
b_out[0] = MCP_READ;
b_out[1] = register,
_spi.WriteRead(b_out, b in, 2);

san MSDN Webcasts
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Processors (The Old Way)
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Processors (Micro Framework)

29 Evo3 - Microsoft Visual Studio
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User Interface (The Old Way)
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User Interface (Micro Framework)
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Using the Managed Code Driver

/[ adjust the thermostat heating set point to 69° F
GeneralThermostat thermostat = zwave.Devices.GetByNodelD(4);

thermostat. ThermostatSetpoints[Heatingl]. Temperature =
new ControlThink.ZWave.Devices.Temperature(69, Fahrenheit);

I/ security breach: turn on all devices in the home!

for(inti = 0; i < zwave.Devices.Count; i++)

{

zwave.Devices]i].PowerOn();
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The Solution
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Ethernet connects
to next level of plant
automation

Network or for
remote control
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 Demonstrating start a new .NET MF project by
.NET MF project template
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 Demonstrating how to handle a hardware
button input and multi-thread application
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e Showing tips and tricks in designing a
application running at different hardware

Implementations
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-7 .MXS Developer Kit Emulator

GPIOButtonInputProvider. cs%i 57 i€ X
3EFGPT0% I 1 e X
Conditional Compiling:

#define RUN ON IMXS HARDWARE
ButtonfIPinZ [H] ¥)Mapping
InterruptPortXf % HJResistorMode

ResistorMode flfZ 4 Ik A K Mapping
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e Demonstrating how to use fonts at the .NET
MF application development, restrictions and

new features in SP1




Practice 4: Use Fonts
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 Demonstrating how to extend a HW output
port by OO inheritable mechanism
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