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Imports Windows.Devices.Gpio

Public NotInheritable Class MainPage
Inherits Page

Private Const gpioPinNumber = 5

Private Const msShineDuration = 4000

Protected Overrides Sub OnNavigatedTo(e As NavigationEventArgs)
MyBase.OnNavigatedTo(e)

BlinkLed(gpioPinNumber, msShineDuration)
End Sub

Private Function ConfigureGpioPin(pinNumber As Integer) As GpioPin
Dim gpioControl = GpioController.GetDefault()
Dim pin As GpioPin = Nothing

If gpioControl IsNot Nothing Then
pin = gpioControl.OpenPin(pinNumber)

If pin IsNot Nothing Then
pin.SetDriveMode (GpioPinDriveMode.Output)
End If
End If

Return pin
End Function

Private Sub BlinkLed(gpioPinNumber As Integer, msShineDuration As Integer)
Dim pin = ConfigureGpioPin(gpioPinNumber)

If pin IsNot Nothing Then
pin.Write(GpioPinValue.Low)

Task.Delay(msShineDuration).Wait()

pin.Write(GpioPinValue.High)
End If
End Sub
End Class
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OiIX| A-2 The contents of a StartupTask.vb file

Imports Windows.ApplicationModel.Background
Imports Windows.Devices.Gpio

Public NotInheritable Class StartupTask
Implements IBackgroundTask

Private Const gpioPinNumber = 5
Private Const msShineDuration = 4000

Public Sub Run(taskInstance As IBackgroundTaskInstance) Implements
IBackgroundTask.Run
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BlinkLed(gpioPinNumber, msShineDuration)
End Sub

Private Function ConfigureGpioPin(pinNumber As Integer) As GpioPin
Dim gpioControl = GpioController.GetDefault()
Dim pin As GpioPin = Nothing

If gpioControl IsNot Nothing Then
pin = gpioControl.OpenPin(pinNumber)

If pin IsNot Nothing Then
pin.SetDriveMode (GpioPinDriveMode.Output)
End If
End If

Return pin
End Function

Private Sub BlinkLed(gpioPinNumber As Integer, msShineDuration As Integer)
Dim ledGpioPin = ConfigureGpioPin(gpioPinNumber)

If ledGpioPin IsNot Nothing Then
While True
SwitchGpioPin(ledGpioPin)
Task.Delay(msShineDuration).Wait()
End While
End If
End Sub

Private Sub SwitchGpioPin(gpioPin As GpioPin)
Dim currentPinValue = gpioPin.Read()
Dim newPinValue = InvertGpioPinValue(currentPinValue)

gpioPin.Write(newPinValue)
End Sub

Private Function InvertGpioPinValue(currentPinValue As GpioPinValue) As
GpioPinValue
Dim invertedGpioPinValue As GpioPinValue

If currentPinValue = GpioPinValue.High Then
invertedGpioPinValue = GpioPinValue.Low
Else
invertedGpioPinValue = GpioPinValue.High



End If

Return invertedGpioPinValue
End Function
End Class
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(function () {
"use strict";

var app = WinJS.Application;
var activation = Windows.ApplicationModel.Activation;

var gpio = Windows.Devices.Gpio;
var gpioPinNumber = 5;
var msShineDuration = 1000;

app.onactivated = function (args) {
if (args.detail.kind === activation.ActivationKind.launch) {
if (args.detail.previousExecutionState !==
activation.ApplicationExecutionState.terminated) {
} else {

}
args.setPromise(WinJS.UI.processAll());

blinkLed(gpioPinNumber, msShineDuration);
};

function configureGpioPin(pinNumber) {
var gpioController = gpio.GpioController.getDefault();

var gpioPin = null;

if (gpioController) {
gpioPin = gpioController.openPin(pinNumber);

if (gpioPin) {
gpioPin.setDriveMode(gpio.GpioPinDriveMode.output);

}
}

return gpioPin;

}

function blinkLed(pinNumber, msShineDuration) {
var ledGpioPin = configureGpioPin(pinNumber);

if (ledGpioPin) {
ledGpioPin.write(gpio.GpioPinValue.low);



setTimeout(function () {
ledGpioPin.write(gpio.GpioPinValue.high);
}, msShineDuration);

app.oncheckpoint = function (args) {
¥
app.start();
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GilXl A-4 HelloWorldloTJS ¢ IHL|TAE Mo =

<Applications>
<Application
Id="App"
StartPage="index.html">
<uap:VisualElements
DisplayName="HelloWorldIoTJS"
Description="HelloWorldIoTJS"



BackgroundColor="transparent"
Squarel50x150Logo="1images\Square150x150Logo.png"
Square44x44Logo="1images\Square44x44Logo.png">

<uap:DefaultTile Wide310x150Logo="images\Wide310x150Logo.png" />
<uap:SplashScreen Image="images\splashscreen.png" />

</uap:VisualElements>
</Application>
</Applications>
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0ilxl A-5 HelloWorldloTJS Z2HE 9| index.htm! LY LI

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8" />
<title>HelloWorldIoTJIS</title>
<link href="1ib/winjs-4.0.1/css/ui-light.css" rel="stylesheet" />
<script src="1ib/winjs-4.0.1/js/base.js"></script>
<script src="lib/winjs-4.0.1/js/ui.js"></script>
<link href="css/default.css" rel="stylesheet" />
<script src="js/main.js"></script>

</head>

<body class="win-type-body">
<div>Content goes herel</div>

</body>

</html>

Oixl A-6 712 JS UWP 4 TIIH

(function () {
"use strict";

var app = WinJS.Application;
var activation = Windows.ApplicationModel.Activation;

app.onactivated = function (args) {
if (args.detail.kind === activation.ActivationKind.launch) {
if (args.detail.previousExecutionState !==
activation.ApplicationExecutionState.terminated) {

} else {
}
args.setPromise(WinJS.UI.processAll());
}

b

app.oncheckpoint = function (args) {

b

app.start();

IOk
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(function () {
"use strict";

var gpio = Windows.Devices.Gpio;
var gpioPinNumber = 5;
var msShineDuration = 1000;

function configureGpioPin(pinNumber) {
var gpioController = gpio.GpioController.getDefault();

var gpioPin = null;

if (gpioController) {
gpioPin = gpioController.openPin(pinNumber);

if (gpioPin) {
gpioPin.setDriveMode(gpio.GpioPinDriveMode.output);
}
}

return gpioPin;

}

function switchGpioPin(gpioPin) {
var currentPinValue = gpioPin.read();

APPENDIX A H|FE H|O|Z|1t XHAIZHES ALSH LED H|0f 2= G|

1



12

var newPinValue = !currentPinValue;

gpioPin.write(newPinValue);

}

function blinkLED(pinNumber, msShineDuration) {
var ledGpioPin = configureGpioPin(pinNumber);

if (ledGpioPin) {
setInterval(function () {
switchGpioPin(ledGpioPin);
}, msShineDuration);

}

blinkLED(gpioPinNumber, msShineDuration);

HO;
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cfXH|2| ojo| 2 HDMI 2=

3hH AT E=olth I B-12 hdmi_group=1¥ 3% F83% Z&
B-2= hdmi_group=2¢ 459 s R=E YERAT

H B-1 hdmi_group=1¢& Z<2 HDMI 2E AH

HDMI ZE 4% | SHdE THYEE(H2)
1 VGA 60
2 480p 60
3 480p 60
4 720p 60
5 1080i 60
6 480i 60
7 480i 60
8 240p 60
9 240p 60
10 480i 60
11 480i 60
12 240p 60
13 240p 60
14 480p 60
15 480p 60
16 1080p 50
17 576p 50
18 576p 50

8% 5 A=
2 vehon, &

HDMI 2E 4% | SH¥ET TH4E(Hz)
19 720p 50

20 1080i 50

21 576i 50

22 576i 50

23 288p 50

24 288p 50

25 576i 50

26 576i 50

27 288p 50

28 288p 50

29 576p 50

30 576p 50

31 1080p 24

32 1080p 25

33 1080p 30

34 1080p 60

35 480p 60

36 480p 50
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HDMI ZE M | SHAE TS E(Hz)
37 576p 50
38 576p 50
39 1080i 100
40 1080 100
a 720p 100
42 576p 100
43 576p 100
44 576 100
45 576i 120
46 1080 120
47 720p 120
48 480p 120

H B-2 hdmi_group=2 &< HDMI 2E &H

HDMI ZE 8% | AT THEE(Hz)
1 640%350 85
2 640400 85
3 720400 85
4 640%480 60
5 640x480 72
6 640x480 75
7 640x480 85
8 800%600 56
9 800x600 60
10 800%600 72
11 800x600 75
12 800x600 85
13 800%600 120
14 848x480 60
15 1024x768 43
16 1024x768 60

14

HDMI BE MY | AT T E(Hz)
49 480p 120

50 480i 120

51 480i 200

52 576p 200

53 576p 200

54 576i 200

55 576 240

56 480p 240

57 480p 240

58 480i 240

59 480i 60

HDMI 2E MY | SiAE Tl E(Hz)
17 1024x768 70

18 1024768 75

19 1024768 85

20 1024x768 120

21 1162x864 75

22 1280%768 60 (Zefe) 2a)
23 1280768 60

24 1280%768 75

25 1280x768 85

26 1280768 120

27 1208x800 60 (Zetel Z4)
28 1208x800 60

29 1208x800 75

30 1208x800 85

31 1208x800 120

32 1208x960 60




HDMI 2E 4% | si¥T THME(Hz) HDMI 2E 4% | ST THME(Hz)

33 1208x960 85 60 1680x1050 85

34 1208x960 120 61 1680x1050 120

35 1208x1024 60 62 1792x1344 60

36 1208x1024 75 63 1792x1344 75

37 1208x1024 85 64 1792x1344 120

38 1208x1024 120 65 1856x1392 60

39 1360768 60 66 1856x1392 75

40 1360x768 120 67 1856x1392 120

41 1400x1050 60 (ZHY ) 68 1920x1200 60 (2 U)

42 1400x1050 60 69 1920x1200 60

43 1400x1050 75 70 1920x1200 75

44 1400x1050 85 71 1920x1200 85

45 1400x1050 120 72 1920x1200 120

46 1440x900 60 (ZHY ) 73 1920x1440 60

47 1440%x900 60 74 1920x1440 75

48 1440x900 75 75 1920x1440 120

49 1440x900 85 76 2560x1600 60 (28 U)

50 1440x900 120 77 2560x1600 60

51 1600x1200 60 78 2560x1600 75

52 1600x1200 65 79 2560x1600 85

53 1600x1200 70 80 2560x1600 120

54 1600x1200 75 81 1366%768 60

55 1600x1200 85 82 1080p 60

56 1600x1200 120 83 1600x900 e LA

57 1680x1050 60 (At da) 84 20481152 Rl

58 1680x1050 60 85 720p 60

59 1680x1050 75 86 1366x768 Zu a4
TE | ‘28 ZA(reduced blanking)'= 421 0[0|X|S Ato|2] FX| ZHA0] Z0IE XS (refresh
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B C-1 F=9 017 B3 39, 127, 168, 255

MSB LSB Vv
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= RangesViewModel ZEAE Z/JTHTH(Cl|A] C-1 1), o] E¥fA = DataTypeRanges

SEEREE

Ulel MY B R £42 SFO tha] A4 Bast gk

OflF| C-1 Y= HI0|H 72| 7Hset 2igt H 2(Hgk

public class RangesViewModel

{

// N=8

public byte UInt8MinValue { get;
public byte UInt8MaxValue { get;
public sbyte Int8MinValue { get;
public sbyte Int8MaxValue { get;

// N=16

set;
set;
set;
set;

}
}
}
}

= byte.MinValue;
= byte.MaxValue;
= sbyte.MinValue;
= sbyte.MaxValue;

public ushort UIntl6MinValue { get; set; } = ushort.MinValue;
= ushort.MaxValue;

public ushort UIntlé6MaxValue { get; set; }

public short Intl6MinValue { get; set; } =

public short Intl6MaxValue { get; set;

// N=32

public uint UInt32MinValue { get; set;
public uint UInt32MaxValue { get; set;
public int Int32Minvalue { get; set; }

=

)=
}=

public int Int32MaxValue { get; set; } =

// N=64

public ulong UInt64MinValue { get; set; }
public ulong UInt64MaxValue { get; set; }
public long Int64MinValue { get; set; } =
public long Int64MaxValue { get; set; } =

short.MinValue;
short.MaxValue;

uint.Minvalue;
uint.MaxValue;

int.MinValue;
int.MaxValue;

= ulong.MinValue;
= ulong.MaxValue;
long.MinValue;
long.MaxValue;

[oT A2 B= 24 #AEEo|A DataTypeRanges W< AU

3 WPk 19 C-13 o] BA|Ee,
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DataTypeRanges — ] X
Data type ranges
8-bit integer (signed) -128 127
8-bit integer (unsigned) 0 255
16-bit integer (signed) -32768 32767
16-bit integer (unsigned) 0 65535
32-bit integer (signed) -2147483648 2147483647
32-bit integer (unsigned) 0 4294967295
64-bit integer (signed) -9223372036854775808 9223372036854775807
64-bit integer (unsigned) 0 18446744073709551615
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St /dE Ae Hdle 4 DataTypeRange U2 43 float © double Hlo]E
39 HEgT H S FAGHES S1AL

A
T

[oT Z2 YoM = HRAH F48F T2 Fho] 16-FHEXE ARE6 BAIH= H5-
7F u¢ 2ot 1635= 10709 <=2HO, 1, 2, )2} 67]129] Lup8l(A=10, B=11, C=12, D=13,
E=14, F=15) 0% F4% 162 7I5= ARG wWabA 1034+(DEC) B 16730542

S} o] thehd %= 9ick.
N-1 .
Vv, = Z ;16!

i=0

oA71A hi= A A AHE A5 1684 715 F Skt B C-dele 127, 255,
1024, 565063+ 22 £3 gl= g2 103 ¢ 163 3ol T k. LS € MS
L 77t 39 F A9 A4S vepdct,

16314 2k Qo= 0xFFO} 2+ 0x 7137} HA ek,

H C-4 =2 1671 I 0% HR: 127, 255, 1024, 56506

Ms LS VD
ol A 3 2 1 0 -
16715 2 0 0 7 F -
10814 2t 0 0 12 15 127
16714 2t 0 0 F F -
10714 2t 0 0 240 15 255
16714 2t 0 4 0 0 -
10714 2t 0 1024 0 0 1024
16714 2t D c B A -
10714 2t 53428 3072 176 10 56506
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o= Mo
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A AA 715 A elshe Adet ARt @Al A4 system. Convert. Tostring WA=

ARSI 202715), 8(8%1), 10(10%1%), 16(167%) gk & P2 AF_S 4= Uttt 9
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B3] ThgRt Ak AA| 1] Mgk +35te A wEA AT 5 Ao o€ A
L A%

o 8L L

Al C-2= A5 235, 1040, 16705 G422 #Ash= WS Hof £

OIR| C-2 CHE At MIAZ Fxa EA

private static void ValueFormatting()
{
var myInteger = 12345;

Debug.Write("BIN: ");
Debug.WriteLine(Convert.ToString(myInteger, 2));

Debug.Write("DEC: ");
Debug.WriteLine(Convert.ToString(myInteger, 10));

Debug.Write("HEX: ");
Debug.WriteLine(Convert.ToString(myInteger, 16));

A9 Z== U9 F=olA v S A

BIN: 11000000111001
DEC: 12345
HEX: 3039

OIFI 2|EE X A2 7I=

C# 700l A+ 2ol 783 + 74 7Is°l o 29 St ©

17 =E4
binary llterals‘q_ _):_x'l. ;[‘I_J_:rl_ 7]£d|glt separatorq. o];‘(_ E]E1 /\'I._g_-gl_% o]%]_ /\J"r‘% Xél)g]‘éé]— Z'\_
UL, A T 7185 AMSSHE FEES A 4 QU o]t 752 &85t
© AE =& A C-30] EAIH L, s S A C-40] EAH.

APPENDIX C HIE, HIO|E, GJO|E| 93 23



Ofix| C-3 O[Tl 2|E

private static void BinaryLiterals()

{
var a = 0beeol_1110;
var b = 0b1000_0110;
DebugValue(a);
DebugValue(b);
DebugValue(b & a);
DebugValue(a | b);
DebugValue(a ~ b);
}
private static void DebugValue(int value)
{
Debug.Write(value.ToString().PadLeft(5));
Debug.Write(", BIN: " + Convert.ToString(value, 2).PadLeft(8));
Debug.WriteLine(", HEX: " + Convert.ToString(value, 16).PadLeft(2));
}

GilX| C-4 0| C-32| BinaryLiterals A =2 A

30, BIN: 11110, HEX: 1le
134, BIN: 10000110, HEX: 86
6, BIN: 110, HEX: 6
158, BIN: 10011110, HEX: 9e

152, BIN: 10011000, HEX: 98
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=) g Doﬂ .] ]é} 7]_Lo;_§-1, %a}_j_\_ ﬂ_o] EL]E]PCL Portable Class lerary‘:—' 7Hl:ﬂ—-8]_ E]-?__- Eix—"

ElA] Fxste WS Agdtt o] AAde o ZRAEC] 24 F4T 5 Ak AN
8 7159 PCL WIEE Aoltt. thE S 710] 35 C# TES ANET 25 At

I’C QlE|Ho]|AS ARE3|| Sense HAT AlA & 9Jr FAIgHY, o] QIE|Ho]AE Bl

olEE ¢t &_]"1_7\]- UWP+= I2cDevice Eﬂ]i\_é St A]/ﬂOﬂ/ﬂ QA H}O]E_g_ uko.

o4 BRE EYA FEE S Ao] Ik Ans ZAS
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SRS A
Eilﬂm% ol H A= %‘%1%’43}71] ARgRIT 0# 1% ense HAT Z2 A E

= WSk AZL SAE EYAQ Awol Wek 24 S TASKE POLE TAHL,

= PCL 9loll= UWPS] 7HAIE AHgols Wg7|e PC B- 22, 37} dmel 22
UWP S A o] B 227} it

= o] 2819 W 9jofi= PCLI UWP S|4 golEd o =S ARgsHe H[Ql
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MZzHE 4

S~ 2}0|EHE|(NET Standard) c#  Awdeid 05 Lo mecOS  Windows  2o[=aia|
Z2ME 0|FN)

SenseHat. Portable
AR

D:wiotWAppendix_Dw . El
R4 01BM) O

SenseHat

[ sz 9 nzuss 22 clue2of B

H2@) 2HE2NiC)

J% D-2 SenseHat.Portable PCLE 2tE7| I8 [Af Z2HE 1] T3t AKXt

SenseHat.Portable ZZ2A E 0] Helpers EE]E TH=THSenseHat.Portableo] 4] vf-9-2 Q.2
% 2T o, F2E AEota M 2d 22). oy 59 HlwE 4L FHE AEe o
S AEs) SenseHat ZE2HEO|A th3 3 g Y= ST F7RIt

(Chapter 05/SenseHat/Helpersoll A 7 Al&sl= Z&= 1),

= Check.cs

= Constants.cs

= ConversionHelper.cs

= HumiditySensorHelper.cs

= InertialSensorHelper.cs

= MagneticFieldSensorHelper.cs

= TemperatureAndPressureSensorHelper.cs
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= Vector3D.cs

upx|ato 2 HE mtdof] AFREH Y YAH 0] AE SenseHat.HelpersofA] SenseHat.

Portable.Helpers= 7St}

SLIHA Windows E2A 2to[E2{2]

PCLo] &= it o|A] UWP 4 2to] B2l g WES A the BAIE 3Rt.

1. &34 gMI|9]A SenseHat £F4E Uh-2 REZE ZE5HL, FEAE 1 wol|A
%7} > N ZRHMES AEigich

2. M Z2HE Z7t 3} AJRIO] MEN M AJAfol| A SHA 2tojE22] UHMS AT
.

3. C#g A 2o|=2{2| (RLIHA Windows) T2 A E HIE51-S AE|5l1l, o] &S Sense
Hat.UWPE W73t th2 2H87| ME5 23t

4. M SUHAM Windows ZHZ D2dE )3} AR A A} HAI} H A WAL 247
Windows 10, version 1903(10.0, 2= 18362)2} Windows 10, version 1803(10.0, &E
17134)2 AA3Ict.

olt

o]A4| SenseHat.UWP Z2AEoj A t}2A ¥ PCLS Jx3tt}.

1. &M gM710]A SenseHat UWP ZZ2 A EQ] X 55 QE& Jeslyl, FHA
E dfrollA] &% £I715 AEgich 2= 2kt o3t 4R A E

2. HZ BRR TS} A7L0] Q 2 o] 4 ZRME/SRME Fo} SenseHat Portable S
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b R TZHME

-

Universal Windows

-

Bope7|

13 D-3 SenseHat.UWP ZZHE0|A SenseHat.Portable PCL &%

3. BFAErO 2 ‘Windows IoT Extensions for the UWPHZ 10.0.17134.0)2 %35}
I HE #AN et GRS 2=t

SenseHat.UWP £ gto] B & g0l 4] Converters, Helpers, Sensorsgt+= 3719]
£ T3, 5%, AIA 9] TlolE s A E<Ql SenseHat Y9 i EH ol Q=
3t 1S 271351} wabA SenseHat.UWP Z2AEL 77 D-4ofA HQl 7%
=t} SenseHat.UWPE 12cDevice ZFA S AFLSH= HE TUL 2335c} o]
SenseHat.PortableZ E}7| g3t S Eo) A= AR = Qi

m m}m
oe o m @

=
2

S B v X
dlo-5¢am o ,=R
SR 2| PA(CHie) p-
4 [e¥ senseHat.UWP(Universal Windows) =
4 ’ Properties
b =B Ex
4 =l Converters

& AngularSpeedToStringConverter.cs
€ HumidityToStringConverter.cs

LinearAccelerationToStringConverter.cs
MagneticFieldToStringConverter.cs

p
14
|12
14
4
4

4 &l Helpers

c*
(<

€% PressureToStringConverter.cs

€% TemperatureToStringConverter.cs

b € |2cHelper.cs
P € RegisterHelper.cs
4 &l Sensors
b € HumiditySensor.cs
P €* |nertialSensor.cs
b € MagneticFieldSensor.cs
P € SensorBase.cs
P € SensorReadings.cs
b € TemperatureAndPressureSensor.cs v
3 g4 e
33 D-4 SenseHat.UWP Z2MEQ| 1%
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EZF UWP HE|ZAHE 71l vl Ad o] A 47t
® SenseHat.Converters » SenseHat.UWP.Converters

= SenseHat.Helpers » SenseHat.UWP.Helpers

® SenseHat.Sensors » SenseHat.UWP.Sensors

Y JLF o] A5 MRt & 3T using £ AT|o|ESjof 3ttt o] AP S HlFE AR
L Y BES ST AT2® s 5 Ak Mey L, F2A|, vds
0]A0] o] FZ WA wuit}t JE(= B9 A7} A

FLHA Windows Z3HZ 0iZ2]70]14

Aol ZEA go]H P E &89 Sense HAT =2 HEOA AA B gHE A
Sh= w1 fEYA Ol AZ vhETh HA v C# Mo Sli= (Y HA Windows)” I
ZAE "HE3E A9 SenseHat.Sensorsgl= 22 T2 A EE SenseHat £F49]
F7Fst}. A 24 ¥HS SenseHat UWP S A 2lo| B2 AXSIth o]ojA
SenseHat.Portable?} SenseHat. UWP 2 A ES %5131, SenseHat.SensorsE A1%F

T2 AE 2 A A5IHSenseHat.Sensors S TRe-A Q22 ZE5111 ARt T2HER MY HeRsit)),

o Ysl7] Hof| Z=AE FEHGT UE +A4S AR A8 tist AAE AR ©]
TEAE ANATE 4= Qlth. 224 BMT|0A SenseHat 74 A QEF 25
i, FEAE oA ZRHE 443 AEl5] tist SRS ARttt 19 D-591A4 =
EHE F&Y djo} AR} 22 HERH. ©] "419} }\]-X]’Oﬂ‘\:‘ E447} UE aMT= F V1A
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SenseHat.Portable
SenseHat. UWP
SenseHat.Sensors

72 D-5 T2HE Z2M1} SenseHat £2M9] 2E &M

i

713 D-5%= SenseHat.Portable T2 A E7} HA HutAw o} AU 27} SenseHat.
UWP Z2AEES YE5l1, ulA]20 7 SenseHat.Sensors ZE2AEE W Eol= £A4S
Kol Er}. o] $=4+= SenseHat.Sensors Yol AH&5t= SenseHat. UWP7} SenseHat.
Portables 32 3Hth= AMS 7]REO. = jict,

SenseHat.Sensors W2 SenseHatTelemeter Y} LS HFAl o2 LHJACH12%,
A dupola WYE Y 1) & AlA oA F7]H o2 HolHE Q1A} Telemetry2}
TelemetryEvent-Args S AE FEAWUTH F 7HA] SdAe= AHH ALY, 72 7SR, A

g AA TS EABIALAL SenseHatTelemeterof A S BHS] THERAH

Y

Telemetry E& A (Appendix D/SenseHat.Sensors/TelemetryControl/Telemetry.csoll Al g7
AlFoh= 3= a0 public AR FASHA] =t 4l oA D-104 Yehd 54
H|-57] YE] HA =2l createAsyncE ZH=TF
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OiXl D-1 Telemetry 22AL| HIS7| HE2| HIME

public static async Task<Telemetry> CreateAsync(TimeSpan readoutDelay)

{
Check.IsNull(readoutDelay);
var telemetry = new Telemetry(readoutDelay);

await telemetry.InitializeSensors();

return telemetry;

}
private TimeSpan readoutDelay;

private Telemetry(TimeSpan readoutDelay)

{
this.readoutDelay = readoutDelay;

A D-19] Z= 2742 HHET of7|A AAE 27]8kel7] HZo] Telemetry S
HAES AMGS] ghEofof Rttt 5o A HupAln] AlA SfA

L u157] TES ALGATE SR Gl AL 15717 F 5 glong B )
=

o
ot
N
oX

()
=)
i

private®l InitializeSensors WA EE oA D-20 YeHT EohAg AAE YERY
£ 7t 229 mitialize WA EE &3 03 VerifyInitialization WA =(c]4]
D-29] o} HE)E ALLE EA S| A0l 27]3} o BE Folsitt AAE AFL3SH S ¢
ohal greohH(z718} 4] o), 28T HAA = dE T o] &2 SEAA
Telemetry 2 A7} HE T Q3FF AlAo] HLd 4= gloua ¢ o)At A7t E7sds

& E.

OilX| D-2 MM =7|3t

private TemperatureAndPressureSensor temperatureAndPressureSensor =
TemperatureAndPressureSensor. Instance;
private HumidityAndTemperatureSensor humidityAndTemperatureSensor =
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HumidityAndTemperatureSensor.Instance;
private InertialSensor inertialSensor = InertialSensor.Instance;
private MagneticFieldSensor magneticFieldSensor = MagneticFieldSensor.Instance;

private async Task InitializeSensors()
{
await temperatureAndPressureSensor.Initialize();
VerifyInitialization(temperatureAndPressureSensor,
"Temperature and pressure sensor is unavailable");

await humidityAndTemperatureSensor.Initialize();
VerifyInitialization(humidityAndTemperatureSensor,
"Humidity sensor is unavailable");

await inertialSensor.Initialize();
VerifyInitialization(inertialSensor, "Inertial sensor is unavailable");

await magneticFieldSensor.Initialize();
VerifyInitialization(magneticFieldSensor, "Magnetic field sensor is unavailable");

}

private void VerifyInitialization(SensorBase sensorBase, string exceptionMessage)

{

if (!sensorBase.IsInitialized)

{
throw new Exception(exceptionMessage);
}
}

8BAQ 2715} F Telemetry S A AARAY] start HIAEE ARES 71291 AlA]
BE B 72HeE 2 AZRITHEIA) D-3 2. o] HAEE WA 92 24| 753t
ZHIRIA AARRT ARE 75 R AEI7F ot WA 718Kt T Telemetry ZFAAF A
=g AR,

Ofix| D-3 &4 =7 2t A&t
public bool IsActive { get; private set; } = false;

public void Start()

{
if (!IsActive)
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InitializeTelemetryTask();
telemetryTask.Start();

IsActive = true;

Telemetry ZFAA} AH|EXE InitializeTelemetryTask Yo Al LA E CHAA| D-4 &), o]
HAEE AlM Bk 712 05 7HA 9} bataready O|HIES F3f 2] o] Halskal
2 FAH Task YAEAS FHETE o[HIES Y 07]7] Hof| of|A] D-49] while FI 1fjo]
A 1sActive ZF| 17} trueQl R = HA}SICE

nd

Ofixi| D-4 22

I

gAY =718

private Task telemetryTask;
private CancellationTokenSource telemetryCancellationTokenSource;

private void InitializeTelemetryTask()

{
telemetryCancellationTokenSource = new CancellationTokenSource();
telemetryTask = new Task(() =>
{
while (!telemetryCancellationTokenSource.IsCancellationRequested)
{
if (IsActive)
{
var telemetryEventArgs = GetSensorReadings();
DataReady(this, telemetryEventArgs);
Task.Delay(readoutDelay).Wait();
}
}
}, telemetryCancellationTokenSource.Token);
}
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SenseHatTelemeter WOl A1 A& -8 cancellationTokenSourceS E-3f AR} A E(H

IdeheE AD)E FAL = JTHEA D-59] stop HlA =),

Ofixl D-5 HME SX|

public void Stop()

{ if (IsActive)
{
telemetryCancellationTokenSource.Cancel();
IsActive = false;
}
}

ZARF A BT F2F FolH AlA TEZES A D-69] GetSensorReadings H| A=
£ AR89 7FAE 4 Qltt. o] T4 temperatureAndPressureSensor.GetTemperature,
inertialSensor.GetLinearAcceleration 52| AlAE UElY &= A0 A& HAEE A}
= SETT AV} 42 TelemetryEventArgs2] QIAEIAR W H thy Ao AE
.

Ofixl D-6 HIMOA 2t EH=ol7|

private TelemetryEventArgs GetSensorReadings()

{
var temperature = temperatureAndPressureSensor.GetTemperature();
var humidity = humidityAndTemperatureSensor.GetHumidity();
var pressure = temperatureAndPressureSensor.GetPressure();

var linearAcc = inertialSensor.GetlLinearAcceleration();
var angularSpeed = inertialSensor.GetAngularSpeed();
var magneticField = magneticFieldSensor.GetMagneticField();

return new TelemetryEventArgs(temperature, humidity, pressure,
linearAcc, angularSpeed, magneticField);

}

public class TelemetryEventArgs

{
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public float Temperature { get; private set; }
public float Humidity { get; private set; }
public float Pressure { get; private set; }
public Vector3D<float> LinearAcceleration { get; private set; }
public Vector3D<float> AngularSpeed { get; private set; }
public Vector3D<float> MagneticField { get; private set; }
public TelemetryEventArgs(float temperature, float humidity, float pressure,
Vector3D<float> linearAcc, Vector3D<float> angularSpeed,
Vector3D<float> magneticField)
Temperature = temperature;
Humidity = humidity;
Pressure = pressure;
LinearAcceleration = linearAcc;

AngularSpeed = angularSpeed;
MagneticField = magneticField;

19 D-62 4o] dATE EEA APE 1f SenseHat.Sensors®] UIE HEFATE
o] Ul= Control, Weather, Inertialo]gh= 3709] o2 F/dEct. A WA €2 3719
HEo] 9lom AAE 27|35l Y2 =4S A5t £X|5tt) Weather®} Inertial
12 MM O] GFS HAISHY. Weather B2 2%, $5&, 422 HAISHATL, Inertial $=
AP 7ML OREA), 24 SE(Fe| 2 A5, A7 (A EAIGIT
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SenseHat.Sensors - O X SenseHat.Sensors - [m] X

Control Weather Inertial Control Weather Inertial
Connect and initialize Te m pe ratu re
Start sensor reading 0 OO oC

Stop sensor reading

J2 D-6 HAdE SH20IM A== SenseHat.Sensors UI2| 2702 H

Sense HAT O EL HEE HAZASIY AA SHYAS %27|5}5FAF Connect and Initialize
HEZ sttt 127 5P A D-79] ButtonConnect_Click O|HIE METE S=3h
o}, o] WA == AlA7E olu] 27]SkE =A] HARE tZ Telemetry.CreateAsync WA =
£ 257 Telemetry 7HAIE T=tt. 11 H WEele M2 AN B2 ARE = A
= WUt ©E 5= DataReady OJHIEC] AAH T, oA D-79] A== 257 Flof A%

Sl= SensorsViewModel S| A QQIAEI AL &£ JLASHL QT

_‘_4

OilX| D-7 MM =7|3t

private Telemetry telemetry;

private SensorsViewModel sensorsViewModel = new SensorsViewModel()

{
};

ReadoutDelay = TimeSpan.FromSeconds(1)

private async void ButtonConnect Click(object sender, RoutedEventArgs e)
{
if (!sensorsViewModel.IsConnected)
{
try
{

telemetry = await Telemetry.CreateAsync(sensorsViewModel.ReadoutDelay);
telemetry.DataReady += Telemetry DataReady;
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A4 D-89J|4 X<l DataReady °O|HIES] o]

sensorsViewModel.IsConnected = true;

}
catch (Exception ex)
{
Debug.WritelLine(ex.Message);
}

{r

HET] Yol A TelemetryEventargsS] Q1

AERAE ARRS] UIoA AlA BE7ES HA|SITE o] 22 SensorsviewModel S A 9]
o 42 ol 14 0 STk vateready O[METF A%} AT Z01A

Qojuptz Ul AFE0] $42 AAASHES. Aok g,

38
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private void Telemetry DataReady(object sender, TelemetryEventArgs e)

DisplaySensorReadings(e);

private async void DisplaySensorReadings(TelemetryEventArgs telemetryEventArgs)

await Dispatcher.RunAsync(CoreDispatcherPriority.Normal, () =>

{
}
{
{
1)
}

sensorsViewModel.SensorReadings.Temperature = telemetryEventArgs.Temperature;
sensorsViewModel.SensorReadings.Humidity = telemetryEventArgs.Humidity;
sensorsViewModel.SensorReadings.Pressure = telemetryEventArgs.Pressure;

sensorsViewModel.SensorReadings.Accelerometer = telemetryEventArgs.
LinearAcceleration;

sensorsViewModel.SensorReadings.Gyroscope = telemetryEventArgs.AngularSpeed;

sensorsViewModel.SensorReadings.Magnetometer = telemetryEventArgs.
MagneticField;



Al D-9= AlA =& A&l FA 5k o[HIE A=2E UEWH. ol dEd=
Telemetry S A QUAEAO] S HAEE 7HAs] SE0FIL SensorsviewModel £49-S

3l He AHE dulolEdt

op

Ofixl D-9 A =F AR & SX|

private void ButtonStartSensorReading Click(object sender, RoutedEventArgs e)

{
telemetry.Start();

sensorsViewModel.IsTelemetryActive = telemetry.IsActive;

}

private void ButtonStopSensorReading Click(object sender, RoutedEventArgs e)

{
telemetry.Stop();

sensorsViewModel.IsTelemetryActive = telemetry.IsActive;

SensorsViewModel2 HE]E A ofotil UIE Yu|o]EZITHAppendix D/SenseHat.Sensors/
MainPage.xamlo|A] 7 Alg3sl= F= 2F31). SensorsViewModel?] = QAL th29] of
Al 7}A] public $A4o|th(Appendix D/SenseHat.Sensors/ViewModels/SensorsView
Model.csoll 4] 7] Al5sh= Z& AL,
= SensorReadings: ©] £42 MA A AL ZHS AT}, SensorReadings S A 9]
W= Ulo] WO 2 BRI H Lt sensorsvienModel2] SensorReadings 45432 W
74 it} Uks Jolo|EdTt.
m ReadoutDelay: ©] £A]-& A& MA] o= Alo|9] A AL A ATt} oA D-79)A4]
T8t 71E92 120
= |sConnected: O] &AL Telemetry S| A7} 275} E|UE=R] 9] ofHE 712]7Ic].
%7]|3}=]ITHA Start Sensor Reading HE0] 24 31H T,
= IsTelemetryActive: ©] £A4J-2 AlA] T=-0] i 7}t ZFjo] A8 ZQIX|E o] &
2=t} A3 Fo|H Start Sensor Reading HE°0] E/J3}=| 11 Stop Sensor Reading
Wo] BB AISHEIL). 1514] 9O ofF BIES erabled 0] BlEILH
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m |sStartSensorReadingButtonEnabled: ©] <342 Start Sensor Reading ¥{-£-2] Enabled
492 Aoja
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Oil®l E-1 MainPage S2{A M0

public ref class MainPage sealed

{
public:
MainPage();
property SensorsViewModel” ViewModel
{
SensorsViewModel” get() { return sensorsViewModel; }
}
private:
SensorsViewModel” sensorsViewModel = ref new SensorsViewModel();
Telemetry” telemetry = ref new Telemetry();
void OnDataReady(Object” sender, TelemetryEventArgs “e);
void ButtonStartSensorReading Click(Object” sender, RoutedEventArgs” e);
void ButtonStopSensorReading Click(Object” sender, RoutedEventArgs” e);
};

MainPageof 4] THF-Z2] P42 UWP APIe} s Qo= ~2 AL} 12y C++/
CXoflA = *= AdE #E ZJAHE AT = Atk B2 FB2 ref new 7|PER
AP W DS O 9] B9 LIHOE new /IS AT, e 79
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&3 AL oA E-39] ZE E52 o[HE WSHE o|HIES} AZdst= U
& 50| ZT}. ol Mainpage AR WOIA S|, o714 4= AUAE A3
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void MainPage: :ButtonStartSensorReading Click(Object” sender, RoutedEventArgs” e)

{
telemetry->Start();

ViewModel->IsTelemetryActive = telemetry->IsActive;

}

void MainPage: :ButtonStopSensorReading_Click(Object” sender, RoutedEventArgs” e)

{
telemetry->Stop();

ViewModel->IsTelemetryActive = telemetry->IsActive;

Ofixl E-3 OJHIE X 2|

MainPage: :MainPage()

{
InitializeComponent();
telemetry->DataReady += ref new DataReadyEventHandler(this,
&MainPage: :OnDataReady) ;
}

void MainPage::OnDataReady(Object” sender, TelemetryEventArgs” e)
{

if (Dispatcher->HasThreadAccess)

{ ViewModel->Temperature = e->Temperature;
}
else
{
Dispatcher->RunAsync(CoreDispatcherPriority: :Normal,
ref new DispatchedHandler([=]()
{ MainPage: :OnDataReady(sender, e);
s
}

44



o] cfA|of| 4] o]Hl Ei= onbataReady WA Zof|A] ARSEITE A E-3004] H3l ZAAH o]
H A E= ViewModel9] BT &/ &= FES TRA] Z/d gt} Viewtodel2 UIof HEQIG =]
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public delegate void DataReadyEventHandler(Object” sender, TelemetryEventArgs” e);

DataReadyEventHandlero]|:= sender2} eQ] T 7}A] Q15=7} 9ith & WA QA= ARE 7
Aol ALsl o|HEE TAYA|7|= H] ARGEH, 2= ¥4 S4 o8& A3t o]
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Oil®l E-5 TelemetryEventArgs Z2iA M

public ref class TelemetryEventArgs sealed

{
public:
TelemetryEventArgs(double temperature);
property double Temperature
{
public: double get() { return temperature; }
private: void set(double value) { temperature = value; }
}
private:
double temperature;
1

TelemetryEventArgss 1702] private @ =9l temperature?} 1709] public £421
TemperatureS A A3} &4 Ao W= Temperature WH = I/|H o7 HLsH 4=
DA, B AR =T 5= U} o] AS- C# 22 A o 1o, 7} private 2
TE AAT Fart Qi

of|A] E-GO EA|E TelemetryEventArgsQ] AYAAA= Temperature £A4S HAA5= )
AT Telemetry S04 o] FHAE ARG AEHO|EH 25 Telemetry

EventArgsQ] QIAEIAT 417 g 3slct.

Oil®| E-6 TelemetryEventArgs X}

TelemetryEventArgs: :TelemetryEventArgs(double temperature)
{

Temperature = temperature;

}
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W ke E Z4QS LASIALA} Telemetry S AS AJAISITE. oA E-70A4 BRI ZAH
o] Z2 A+ DataReady O|HIEL} o|HIEE WA A]7|= OnDataReady 121 TrE AATH
S AAJotA] gFals SEiA A oo A

k. C++/CXoME AFEAL 9] olE T4 2AE
oJHIES A WA 4= Q17] WjFo] o] 7} §=7t & 85k hitps://bitly/cpp_cx_

events Z1l),

OIl®l E-7 Telemetry S2iA M01

ref class Telemetry sealed

{
public:
event DataReadyEventHandler” DataReady;
void OnDataReady(Object” sender, TelemetryEventArgs” e)
{
DataReady(this, e);
}
property bool IsActive
{
public: bool get() { return isActive; }
private: void set(bool value) { isActive = value; }
}
void Start();
void Stop();
private:
const int msDelayTime = 1000;
bool isActive;
task<void> telemetryTask;
cancellation_token_source *telemetryCancellationTokenSource;
void InitializeTelemetryTask();
TelemetryEventArgs” GetSensorReading();
};
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W= efol K9 F1A OFAE e 212 Tsactive 49 Al
ESE start 2 stopo]2h= T 71A] public WA EZ} It} o] WA EX mspelayTime A2

A7 A AZEe] AlA B ghE F714 2.2 o gd o] Bl | ARE

o Uo7} Telemetry S| A= telemetryTask 2 telemetryCancellationTokenSourced] &
private YE5 XA} 212} task<T> X cancel_token_source -F-go|tt. F 714 §82
2% HY " gto]E & E|(PPL, Parallel Patterns Library; https://bit.ly/pp_lib)Q] QE-t},
PPL2 Windows ThreadPool WollA & 2tY-& Adol= 4| ARES 4= Q1= APIE A
S8t T3 PPLE dut ¥ 4 E]El 32 o) 9 ¥g oy g Fagith

oA E-8o|4 X<l AAY InitializeTelemetryTask WOllA] telemetryTask ! telemetry
CancellationTokenSourceE QUAT DRI WA 2HAS FASh= H AREE= cancel
token_sourceZ AJAJSH}, R E cancel_token_source= & §-5o] oflE & FEOIE
Fog HAALIL, new 7| AFHT LR QJIFE voidE ARESH 2HY iﬂV\
ARABRRI of 7)o ARG Hths A 23H([this))ollA AR SHA JIAH

ARt} 2] WA E AAl= C# A9 Bttt & AlA = g2 AT F oW E
ARG Bl AU A L. o] 2Rt AP sleep S ARG Al7Ho] A AE .

= mlm mlm
M o o o

Olixl E-8 E& £ A =7

t

Tor

void Telemetry::InitializeTelemetryTask()

{

telemetryCancellationTokenSource = new cancellation_token_source();

telemetryTask = task<void>([this]
{

auto cancellationToken = telemetryCancellationTokenSource->get_token();

while (!cancellationToken.is canceled())

{
if (IsActive)
{

auto telemetryEventArgs = GetSensorReading();

OnDataReady(this, telemetryEventArgs);
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Sleep(msDelayTime);

}

}, telemetryCancellationTokenSource->get_token());

—

MA o= ZHE o EF|o] EStaLA}; oA E-99f] L+ 2+= GetSensorReading WA =& 2HJ3t

o} 2% WIS o &Y o] ESFILA} GetSensorReading= A 35529] 7] Lo 7}
L 9ol g4E e A8

OflAl E-9 2k H= 0|S20|M

TelemetryEventArgs® Telemetry::GetSensorReading()

{
const double baseTemp = 35.0;
const double interval = 2.5;
auto temp = baseTemp + interval * rand() / double(RAND MAX);
return ref new TelemetryEventArgs(temp);
}
AA 4L oAl E-100] EAE start HAES SE6] AR Falz, A49S 271
sket Tl WY AYL PAHOR APt F7t HAEE 55T Bast gt o
Al E-89] 2 HIAEX= Z}= O F ThreadPoold] 7|5t A|Z=ET whabA] Initialize
TelemetryTasksS T Z5}7] Ao IsActive S| 15 trueR A3t

OfF E-10 H{T212C KO 242] 24 Alx}

void Telemetry::Start()

{
if (!IsActive)
{

IsActive = true;

InitializeTelemetryTask();
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9 2R E 22 oA E-119] stop HINEE AME-SHH SR H . o] WA E+= cancella
tion_token_sourceS ARR-3| ZQo]| A E HUL, IsActive ZT|IE falseZ A3}
FESH L OJE] ¥40]7] W&£o] cancellation_token_sourceS AMES[| H|AAE 50 F 3f
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Ofixl E-11 &R0l Fa =S BU B 58 SAoH|

void Telemetry::Stop()

{
if (IsActive)
{
telemetryCancellationTokenSource->cancel();
IsActive = false;
delete telemetryCancellationTokenSource;
telemetryCancellationTokenSource = nullptr;
}
}

C|O[Ef HiQIY

F7F =917} & 23t SenseHat.Sensors.CppCx 2] upx|at g A= 7 wdo] £4-5 U]
o HRQIgsh= Wiolth. XAML A1 HAEA] g2 AH = fAEH. 18y 229
L ok719] Z}ol7} Qith B S &= Ze| AL Windows: :UI::Xaml: :Data: :Bindable
Attribute®} Ao T},

o]7]o| Al F EE-2 SensorsViewModel Z A WolA FAEHGEH] Alg=He 7=
[Appendix E/SenseHat.Sensors.CppCx] #11). o] A4 oA E-120] YEPATE C#of| A2k
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UFZ7FR] 2 SensorsViewModel ZEf] A= INotifyPropertyChanged Q1E|H|0|AS LA GHC],
w}2}A] SensorsvViewModel-2 PropertyChangedEventHandler -3-% 2] Oo|¥l E PropertyChanged
£ AQ3l}. o] o]HlEL onPropertyChanged HAE Wol|A] WAigc) 7]1EA 02 Cyat
Zro} Hol X4t C++/CXOJ| 4] CallerMemberNameAttributeS AFESH 4= Qlom g &4 O]
=5 OnPropertyChanged WA E0f HA|Z O 2 Hdfof gt} E3S] onPropertyChanged=
bt dole] ual
WAUZE propertychanged OIS A2l Ule) o 948 AdolEdt. 2% g
L Temperature £A4]S E3f| Ul HA|E]11, IsTelemetryActivei= AllA] T A|Z}Start Sensor

Readings l;l_l %_X]Stop Sensor Readings H-]_E‘_% “g—}\éﬁ} = H]g—/\é"ﬂ—ﬁj—q

E
Temperature 2 IsTelemetryActive £4] AA oA s &Hch 1Y

£

GiIx| E-12 SensorsViewModel 22{|A A1

[Bindable]
public ref class SensorsViewModel sealed : INotifyPropertyChanged

{
public:
SensorsViewModel();

virtual event PropertyChangedEventHandler” PropertyChanged;

property double Temperature

{
double get() { return temperature; }
void set(double value)
{
temperature = value;
OnPropertyChanged("Temperature");
}
¥

property bool IsTelemetryActive

{
bool get() { return isTelemetryActive; }
void set(bool value)

{
isTelemetryActive = value;
OnPropertyChanged("IsTelemetryActive");

ToggleStartStopButtons(!value);
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}
property bool IsStartSensorReadingButtonEnabled
{
bool get() { return isStartSensorReadingButtonEnabled; }
private: void set(bool value) { isStartSensorReadingButtonEnabled = value; }
}
property bool IsStopSensorReadingButtonEnabled
{
bool get() { return isStopSensorReadingButtonEnabled; }
private: void set(bool value) { isStopSensorReadingButtonEnabled = value; }
}
private:

bool isTelemetryActive;
bool isStartSensorReadingButtonEnabled;
bool isStopSensorReadingButtonEnabled;

double temperature;

void ToggleStartStopButtons(bool isStartEnabled);
void OnPropertyChanged(String” propertyName)

{
}

PropertyChanged(this, ref new PropertyChangedEventArgs(propertyName));

SensorsViewModel2] A 9]= oA E-139] Y&} 9Jom, AR}L} ToggleStartStopButtons
HAEES SISt} TXF= 1sStartSensorReadingButtonEnabled 2! IsStopSensorReading
ButtonEnabledE Al UIQ] @A €7 &4 A& wrgeirt. mhabA] AlZF Al Start

Sensor Readings HE1F ZAJSHE TH|A| E-139] SensorsViewModel AAJA} 1),
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SensorsViewModel: :SensorsViewModel()

ToggleStartStopButtons(true);



void SensorsViewModel::ToggleStartStopButtons(bool isStartEnabled)

{
IsStartSensorReadingButtonEnabled = isStartEnabled;
OnPropertyChanged("IsStartSensorReadingButtonEnabled");
IsStopSensorReadingButtonEnabled = !isStartEnabled;
OnPropertyChanged("IsStopSensorReadingButtonEnabled");
}
o Ha|

C#ol A2t o] HlolF HIRIFS &5l A5 HlolEE W= gk Hghy|value converter
£ AT e St 97 = ol HEV|E FAs Ul #AIEE 2

Skach. oA E-149] L. TemperatureTostringConverter®] M1S 3t 3] 2
227} 1valueConverter QIEJH|O]AE F-E S| oF "?:}% Hof Frt. WEkA] TemperatureTo
StringConvertero] = Convert?} ConvertBackO|gli= &+ 7}A] WA =7} Qlt}. sy FE 9]

olu)= o] C# A2t L5}t

=5 34

Ofix| E-14 H2t7| M

public ref class TemperatureToStringConverter sealed : IValueConverter
{
public:
virtual Object ~Convert(Object “value, TypeName targetType, Object ~parameter,
String ~language);
virtual Object ~ConvertBack(Object ~value, TypeName targetType, Object “parameter,
String ~language);
s

AA e a5t 2 FALS FHISHA #E C/CH+ 7S AR SITHEA
Al static_cast E‘d‘—;‘-ﬁ—% AFE-3)] objectr S doublezx WHEFSICF 19 TR
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AEA| Hol = & o Jo}, Ty C#3t Bl slA] 23S 25k b Al7te] &
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Ofixl E-15 Hekr| Fo|

Object ~TemperatureToStringConverter::Convert(Object ~value, TypeName targetType,
Object ~parameter, String “~language)

{

String” result = "Unavailable";

try
{

auto temperature = static_cast<double>(value);

wchar_t buffer[100];
wchar_t degChar = (wchar_t)176;

swprintf_s(buffer, L"%.2f %cC", temperature, degChar);

result = ref new String(buffer);

}
catch (Exception®) {}

return result;

}

Object ~TemperatureToStringConverter::ConvertBack(Object Avalue, TypeName targetType,
Object “parameter, String “language)
{

throw ref new NotImplementedException();

}

W71 E ARsHEE AEE, HolA] B ) 2laioA ARdsof ettt o] dA|o A=

B 2] AA0] TemperatureToStringConverterS A5t R oA E-163} 0] App.xaml 3+
A& A} B 2] AAO|A] TemperatureToStringConverterS HA|SH™ App.xamlh
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of HAe o S Lok T
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o

#include "TemperatureToStringConverter.h"
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OilX| E-16 OHZ2|701 2|AA0] Hety|

re

<Application
x:Class="SenseHat_Sensors_CppCx.App"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:converters="using:SenseHat.Sensors.Converters"
RequestedTheme="Light">

<Application.Resources>
<converters:TemperatureToStringConverter x:Key="TemperatureToStringConverter" />
</Application.Resources>
</Application>
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public int MsShineDuration { get; private set; }

private Task blinkingTask;
private CancellationTokenSource blinkingCancellationTokenSource;

private GpioPin gpioPin;

private void InitializeBlinkingTask()

{
blinkingCancellationTokenSource = new CancellationTokenSource();
blinkingTask = new Task(() =>
{
while (!blinkingCancellationTokenSource.IsCancellationRequested)
{
if (IsActive)
{
SwitchGpioPin(gpioPin);
Task.Delay(MsShineDuration).Wait();
}
}
}, blinkingCancellationTokenSource.Token);
}

Ol F-2 2ol 485
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public bool IsActive { get; private set; } = false;

public void Start()

{
if (!IsActive)
{
InitializeBlinkingTask();

blinkingTask.Start();
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IsActive = true;

}
}
public void Stop()
{
if (IsActive)
{
blinkingCancellationTokenSource.Cancel();
IsActive = false;
}
}

LedBlinking S A7} F£H|FHOHE Ul 2YS A|ZSIt}. of 7| A= Initialize, Start
Blinking, Stop Blinking®|2t= Al 7FA] HEC. 2 A4 H 7Hast UIE A oJ3th( 1 F-8

).
HelloWorldleTCS-2017 - O X
Initialize
Start blinking
Stop blinking
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private BlinkingViewModel blinkingViewModel = new BlinkingViewModel();
private LedBlinking ledBlinking;
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private void ButtonInitializeGpio Click(object sender, RoutedEventArgs e)

{

try

{
ledBlinking = new LedBlinking(blinkingViewModel.GpioPinNumber,

blinkingViewModel.MsShineDuration);

blinkingViewModel.IsGpioPinAvailable = true;

}

catch (Exception ex)

{
Debug.WritelLine(ex.Message);

}

Oil®l F-4 GPIO M 59} | ED Z4EQ] ZIt4-E= BlinkingViewModel2] MEsH &85 Edf LA =EIC

public int GpioPinNumber { get; set; } = 47;
public int MsShineDuration { get; set; } = 100;

27|38} A4 & BlinkingViewModel | A(Appendix F/HelloWorldloTCS-2017/View
Models/BlinkingViewModel.cso| A §HA] Al gst= F= 211)9] IsGpioPinAvailable <34]
3} LogicalNegationConverter(Appendix F/HelloWorldIoTCS—ZO19/Converters/Logical
NegationConverter.csOl| 4] &7 Al&sh= = Fi)E Bl oid HES v 5ict
Initialize W E-2 IsGpioPinAvailable©] falsed w7t &4 S} of 517] Hﬂ—rCﬂ o] ¥gly]
£ ARESH) whEbA] LogicalNegationConverter= H-& ZHS BASICH A ofjA o] ¥
B712 AH§3HIA 4] F-5914 Ui 9% App.xaml 5 23i

GilX| F-5 OHZ2|H|0|M Q| 2|AAN|A LogicalNegationConverter &t

<Application
x:Class="HelloWorldIoTCS_2017.App"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:converters="using:HelloWor1dIoTCS_2017.Converters"
RequestedTheme="Light">

<Application.Resources>
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<converters:LogicalNegationConverter x:Key="LogicalNegationConverter" />
</Application.Resources>
</Application>

BlinkingViewModel9] IsGpioPinAvailable ££4-& [EDE A|ojs}= d] AFRE= GPIO H
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private void ButtonStartBlinking Click(object sender, RoutedEventArgs e)

{
ledBlinking.Start();

blinkingViewModel.IsBlinkingActive = ledBlinking.IsActive;
}

private void ButtonStopBlinking Click(object sender, RoutedEventArgs e)

{
ledBlinking.Stop();

blinkingViewModel.IsBlinkingActive = ledBlinking.IsActive;

LED 7Z#8rQ] o] Abefj(&4 E= H]ZHA])+= BlinkingViewModel®] IsBlinkingActive <743
o2 7}g It} whEbA] 1IsBlinkingActive:= LedBlinking.Start 32 & trueZ H}F]
31, LedBlinking.Stop ©& & false® H}HT}. BlinkingViewModel®] EEjA QIAE AQ]
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141 1191 A7 propertyChanged OMLES A0 A %4 W7o T U] B T+
BlinkingViewModel <:4J(IsStartBlinkingButtonEnabled®} IsStopBlinkingButtonEnabled)< E 9]
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OiIx| F-7 BlinkingViewModel2| IsBlinkingActive £ H2

private bool isBlinkingActive;

public bool IsBlinkingActive

{
get { return isBlinkingActive; }
set
{
isBlinkingActive = value;
OnPropertyChanged();
ToggleStartStopButtons(!value);
}
}

OilX| F-8 [Start Blinking]2t [Stop Blinking] HE2| Enabled %42 H|O|E HIRIZS Salj &O{ &t

public bool IsStartBlinkingButtonEnabled { get; private set; }
public bool IsStopBlinkingButtonEnabled { get; private set; }

private void ToggleStartStopButtons(bool isStartEnabled)

{
IsStartBlinkingButtonEnabled = isStartEnabled;
OnPropertyChanged("IsStartBlinkingButtonEnabled");
IsStopBlinkingButtonEnabled = !isStartEnabled;
OnPropertyChanged("IsStopBlinkingButtonEnabled");
}
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