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Zadani

S vyuzitim 10 karty sestavte v jazyku C# program pro ovladani modelu mikrovinné trouby. Dle
svého uvazeni zvolte bud’ prostfedi konzolové aplikace nebo grafické prostfedi. Vysledné feSeni
musi obsahovat nasledujici funkcionalitu:

- Nastaveni ¢asu ohfevu (alespoii po desitkach sekund) a vykonu ohfevu ve 2 Grovnich

- Manualni spusténi cyklu ohfevu s moznosti kdykoliv jej prerusit, oteviit dvitka a dale pokracovat
nebo zrusit

- Zvukové znameni a zhasnuti po skonceni ohfevu, pomalou rotaci talite béhem cyklu ohfevu

- Kontrolu bezpecnosti provozu (nemoznost spustit s otevienim dvifek, automatické pteruSeni
ohievu pfi poruseni bezpecnosti

Teorie

Model mikrovinné trouby ma na sobé 7 segmentovy displej se ctyfmi znaky. Pro ovladani pozice,
na kterou chceme psat data posilame na piny hodinovy / multiplex signal. Ctyii ovladaci tlacitka
jsou napojena na segmenty, a kdyZz je multiplex v pozici onoho tla¢itka, miiZzeme ho zmacknout.

Pro pfipojeni na mikrokontroller pouzivame knihovnu Automation.Bdag. Nacteme profil zatizeni
pomoci piikazi

Devicelnformation di = new Devicelnformation();
di .Description = "PCIE-1738,BID#8";
di .DeviceMode = AccessMode.Modelrite;

InstantDoCtr!l ioD0 = new InstantDoCtrl();
ioD0.SelectedDevice = di;
ioD0.LoadProfile("profile.xml");

InstantDiCtr!l ioDI = new InstantDiCtrl();
ioDI . .SelectedDevice = di;
ioDI . LoadProfile("profile.xml");

Pro praci s bitovymi posuny pouzivam svoji knihovnu De jvoss.BitShift.

Popis FeSeni

Program se po spousténi pfipoji na mikrokontroller a nastavi na ném vychozi hodnoty pies
MicrowaveController.setup(). Dvifka se oteviou MicrowaveController.unlock() a rezim se
nastavi na Opened. Uzivatel tak nemuize zaddvat hodnoty, dokud se zase nezavie. Nasledn¢ se spusti
dva Tasky — displayTask pro zobrazovani toho, co je na displeji a 1ogicTask, ve kterém se dé&je
veskerd logika. To obnasi kontrolu dvifek MicrowaveController.isDoorOpen(), od¢itani Casu
MicrowaveController.countDown() pokud se vaii a spousti se metody dle zmacknutych tlacitek

MicrowaveController.getButtonPress(). Tyto Tasky béZzi asynchronné a opakuji se do
nekonecna (ukonceni programu).

Rozbor proménnych a metod

Program.cs

Controller ¢ Odkaz na ovladani IO karty
MicrowaveController mc Odkaz na ovladani mikrovlnky
int[] buttonIDs ID tlacitek




Int logicPos

Multiplex

int sleepTime

Jak dlouho spat mezi dalsim multiplexem

void Main(stringl] args)

Vstup programu, nastaveni [O karty, start

async Task displayTask()

Task pro zobrazovani na displeji

async Task logicTask()

Task pro logickou ¢ast programu

byte switchAll(byte input)

Ptehodi vSechny hodnoty v byte (0 - 1 a1 — 0)

bytel] numberToByte(int input) Ilodnotaintruibyte
MicrowaveController.cs
Controller c Odkaz na Controller

bytel] chars

Znaky, které se ukazuji na displeji

bytel] numbers

Cisla, které se ukazuji na displeji pti vafeni a nastaveni

int caretPos

Pozice, kterou upravujeme pii nastaveni

Enums.MicrowaveMode mode

Rezim mikrovinky

void setup()

Nastaveni vychozich hodnot

int getButtonPress(int currentPos)

Ziska ID zmacknutého tlagitka

void startCountDouwn()

Nastavi rezim do vareni a zaéne odeditat ¢as

void countDown()

Samotné odecitani ¢asu

void changeCarotPos()

Zmeéni pozici, kterou upravujeme

void upButton()

Zmacknuti tlacitka pro pricitani ¢asu

void downButton()

ror v

Zmacknuti tlacitka pro odecitani Casu

void unlock()

Otevie mikrovinku

bool isDoorOpen()

Je mikrovlnka oteviena?

Controller.cs

InstantDoCtrl ioDO, InstantDiCtrl ioDI

Odkazy na mikrokontroller

bytel] portData

Data na portech

int portlout, port2out, port3in, portdin

Cisla portti

void write(int port, byte input)

Napise [input] na port [port]




byte read(int port)

Ptecte data z portu [port]

Enums.cs

enum MicrowaveMode

Enum pro nastavovani rezimu mikrovinky

Schéma zapojeni
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Vyvojovy diagram
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Komentovany vypis kodu
Program.cs

using Automation.BDaqg;

using Dejvoss.BitShift;

using System;

using Suystem.Threading;

using System.Threading.Tasks;

namespace Herko.Microuwave
{
internal class Program
{
public static Controller c;
public static MicrowaveController mc;

public static int[] buttonIDs = { 1, 2, 4, 8 }; //button IDs
public static int logicPos = 0;

public static int sleepTime = 208;

static void Main(stringll args)
{
Console.Title = "Microwave v8.1.8 | (c) DEJVOSS Productions 2825";

//device info

Devicelnformation di = new Devicelnformation();
di .Description = "PCIE-17308,BID#B";
di.DeviceMode = AccessMode.ModeWrite;

InstantDoCtrl ioD0 = new InstantDoCtrl();
ioD0.SelectedDevice = di;
ioD0.LoadProfile("profile.xml");

InstantDiCtrl ioDI = new InstantDiCtrl();
ioDI . .SelectedDevice = di;
ioDI . LoadProfile("profile.xml");

//init controller objs
c = new Controller(ioD0O, ioDI);
mc = new MicrowaveController(c);

//set defaults
mc.setup();

//unlock the door on startup
mc.unlock();

//run logic and graphic tasks
Task.Run(displayTask);
Task.Run(logicTask);

Console.ReadLine(); //so the window doesn't close lol
}

public static async Task displayTask()
{




while (true)
{
for (int i = B; i < buttonIDs.Length; i++)
{
logicPos = i;

//which button was pressed?
int btn = buttonIDsllogicPos];

//convert number to binary but everything is switched
byte test = switchAll((byte)btn);

//set btn position byte to port
c.urite(c.portlout, test);

c.urite(c.port2out, mc.charsllogicPosl);

//1if opened, display "open" message

if (mc.mode == Enums.MicrowaveMode.Opened)
{
mc.chars = new buytel]l { BxB08, Bx16, BxBE, Bx15 };
}
else // or just display numbers
{

//display numbers (this could be prettier but shhh)
bytel]l toDisplauFirst = numberToByte(mc.numbers[81);
bytel]1 toDisplauSecond = numberToByte(mc.numbers[11);

mc.chars = new bytel]l { toDisplayFirstl[B], toDisplauFirstl[1],

toDisplaySecond[B1, toDisplaySecondl[11 };

}

Thread.Sleep(sleepTime);

displauTask();

public static async Task logicTask()

{

while (true)
{
//here check if the microwave is opened
if (mc.isDoorOpen())
mc.mode = Enums.MicrowaveMode.Opened;
else if (!mc.isDoorOpen() && mc.mode !'= Enums.Microwavelode.Cooking)
mc.mode = Enums.MicrowaveMode.UserInput;

if (mc.mode == Enums.MicrowaveMode.Cooking)
{
//count douwn
mc.countDown();
Thread.Sleep(1068) ;
}
else if (mc.mode == Enums.MicrowaveMode.UserInput)
{
Thread.Sleep(sleepTime);




//get button press
int btnPress = mc.getButtonPress(logicPos);

if (btnPress == B) //mode button
mc.startCountDown();

else if (btnPress == 1) //up button
mc.upButton();

else if (btnPress == 2) //down button
mc.downButton();

else if (btnPress == 3) //set button
mc .changeCarotPos() ;

logicTask();

static byte switchAll(byte input)

{
byte output = input;
for (int 1 =8; 1 <8, i++)
{
output = EightBit.switchARt(output, i);
}
return output;
}

static bytel] numberToByte(int input)
{
String inputStr = input.ToString();

if (inputStr.Length == 2)
{
return new bytell { (bute)int.Parse(inputStriB1.ToString()),
(byte)int.Parse(inputStr[11.ToString()) };
}
else
{
return new bytell { B, (byte)int.Parse(inputStr[B1.ToString()) };

3
3

MicrowaveController.cs

using Dejvoss.BitShift;
using System;

namespace Herko.Microwave
{
public class MicrowaveController
{
private Controller c;

public bytel]l chars = { 6bBdBBBBKAE, BbBBVHBBRE, BbBBBRVYEBBA, BbBBBBBEBA }; //the
"memory"” of what characters are gonna be displayed on screen
public bytel]l numbers = { 8, @ }; //the two numbers on the display




public int caretPos = B; //position of the caret, 8 or 1
public Enums.MicrowaveMode mode;

public MicrowaveController(Controller c)
{
this.c = c;

//setup with default values

public void setup()

{
c.urite(c.portlout, Bb11111111);
c.urite(c.port2out, Bb11111111);

//returns ID of pressed button (B - 3); -1 means no button pressed
public int getButtonPress(int currentPos)

{
if (EightBit.getAt(c.read(c.port3in), 8) == @)
{
return currentPos;
}
return -1;
}

//starts to count the time douwn

public void startCountDown()

{
Console.WriteLine("cooking!!");
mode = Enums.MicrowaveMode.Cooking;

//counts the time down
public void countDown()
{
//for now just start the countdouwn
numbersf1]1--;
if (numbers[1] > 68)
{
//remove one minute
numbers[1] = 59;
numbers[B]1--;

if (numbers[@] > 6@)
{
//end countdown ig
numbers[@] g;
numbers[1] g;
mode = Enums.MicrowaveMode.UserInput;
unlock();

//changes carot position
public void changeCarotPos()




if (caretPos == B)
caretPos = 1;
else
caretPos = 8;

Console.WriteLine("caretPos "

//moves the number at [caretPosl up
public void upButton()

{
numberslcaretPos]++;
if (numberslcaretPosl > 68)
numberslcaretPos] = B;
Console.WriteLine($"numbersl{caretPos}] "
}

//moves the number at [caretPos]l down
public void downButton()

{
numberslcaretPos]l--;
if (numberslcaretPos]l > 68)
numberslcaretPos] = 68;
Console.WriteLine($"numbersl{caretPos}] "
}

//unlocks the lock
public void unlock()

+ caretPos);

+ numberslcaretPosl);

+ numberslcaretPosl);

{
mode = Enums.MicrowaveMode.Opened;
c.urite(c.portlout, EightBit.setRt(c.read(c.portliout), 5, @));
Console.WriteLine($"unlocked");

}

//returns true if door is opened
public bool isDoorOpen()

{
if (EightBit.getAt(c.read(c.port3in), 1)
{
return false;
}
return true;
}

}
}
Controller.cs

using Automation.BDaq;

namespace Herko.Microwave
{
public class Controller
{
//controllers

== f)




public InstantDoCtrl ioDO;
public InstantDiCtrl ioDI;

//bytes to work with
public bytel]l portData = new buytel4];

//ports

public int portlout = 8;
public int port2out = 1;
public int port3in = 8;
public int portdin = 1;

//construct
public Controller(InstantDoCtrl ioD0, InstantDiCtrl ioDI)
{

this.ioDO = ioDO;

this.ioDI ioDI;

//uwrite [input] to [portl]
public void write(int port, byte input)
{
ioDO.Write(port, input);
portDatalportl = input;

//reads buyte at [portl
public byte read(int port)

{
bute data;
ioDI.Read(port, out data);
return data;
}
}
}
Enums.cs

namespace Herko.Microwave

{
public class Enums
{
public enum MicrowaveMode
{
Opened,
UserInput,
Cooking
}
}




Odpovédi na otazky
1) Na jakém principu je zaloZen ohfev jidla v redlné¢ mikrovinné troubg&?

Magnetron generuje elektromagnetické zafeni o frekvenci 2,4GHz, které je posilano na jidlo
v mikrovince a hybe v ném molekulami vody. Tim vznika teplo a jidlo se ohfiva."

2) Stéle rostoucim trendem v zafizenich spotfebni elektroniky je modularnost. Co by bylo tieba
zajistit, aby napt. Ovladaci rozhrani MVT mohl dodavat vyrobci externi dodavatel, pfip. aby stejny
model zafizeni mohl existovat ve verzi s tlacitkovym nebo dotykovym panelem pii zachovani
zbytku vykonové elektroniky?

N¢éjak nerozumim, co je onou ,,modularnosti* mysleno. Nestac¢i prosté a jednoduse ptid¢lat
jiny druh displeje a vyfesit tim problém jiného rozlozeni tlacitek? A kdyZz chci, aby mi
ovladaci rozhrani vyrabél nékdo jiny, poSlu mu schéma, jak to ma vypadat.

3. Reédlnd mikrovinna trouba mé& moznost nastavit nékolik vykonovych stupiit ohfevu (napf.
rozmrazovani, 250W — 600W a plny vykon). Vysvétlete jak je toho dosazeno.

Upravuje se vykon magnetronu, ten vydava vice ¢i méné zareni. Magnetron se ale vice
zahfiva a je proto tieba nainstalovat ventilaéni systém. !

Zavér
Mikrovinka se mi, troufnu si fict, pomérné povedla. K dokonalosti chybélo ovladani svétla a motoru
pomoci PWM k simulovani vateni. Z diivodu méné ¢asu na debugging se mi také nepodatilo vytesit

obcasné pieskoceni multiplexu v jednom Tasku, ¢imz se spusti nasledujici funkce pii zmacknuti
tlacitka.

1 https://en.wikipedia.org/wiki/Microwave oven

2 https://itechnic.techinfus.com/cs/dlja-kuhni/mikrovolnovka/princip-raboty-mikro/
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