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Nodala 1

No spiddiodes lidz simbolam

1.1 Arduino

Arduino [1] ir atverta pirmkoda elektronikas un programmaturas datorplatforma, kas izvei-
dota lai lautu lietotajam viegli savienot daznedazadus sensorus ar neliela izmera datoru un
viegli uzrakstit atbilstoso programmaturu. Piemeram, klasiska Arduino Uno [2] izmeri ir
69x54 mm, tam ir 6 ieejas, kuras var nolasit analogos signalus un 14 ciparu signaliem atbil-
stosas ieejas/izejas. Atverta pirmkoda elektronika nozime, ka visiem interesentiem ir brivi
pieejama Arduino Uno elektriska shema [3]. Savukart programmaturu sakot no programmu
izstrades rika Arduino IDE [4] lidz pat daznedazadam bibliotekam [5] var lietot bez maksas,
ka art ir brivi pieejams visu So programmu pirmkods. Atverta pirmkoda izmantosana lauj
Arduino platformu lietot ka uzzinas lidzekli vai macibu materialu elektronika un programme-
Sana, atvieglo Arduino savietojamu periferijas iekartu un programmaturas izstradi. Bez tam,
neparkapjot licenzes nosacijumus (parasti ta ir Creative Commons Attribution-ShareAlike
3.0 License [0]) Sos materialus var izmantot savu konstrukciju veidosana. Ta, piemeram ir
radies Arduino Uno R3 savietojamais dators, kas redzams 1.1 zimejuma un kuru izmantosim

Att. 1.1: Arduino Uno R3 savietojamais dators un ta apzimejums kursa materialos dotajas
shemas
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NODALA 1. NO SPIDDIODES LIDZ SIMBOLAM 2

saja kursa. Galvena atskiriba no Arduino Uno R3, kuras del ir izvelets konkreti Sis dators,
ir papildus tapinu tipa spraudnu rindas.

Programmatura Arduino projektiem parasti tiek izstradata izmantojot Arduino IDE [4].
Ta vienlidz labi strada gan Windows, gan Macintosh OSX, gan ar1 dazadas LiNUX sistemas.
Tiek izmantota programmesanas valodas C++ variants [7]. Kursa ietvaros pec iespejas
centisimies izvairities no tiem briniskigajiem risinajumiem, kurus piedava C++ un centisimies
glit pamatprasmes darba ar programmesanas valodu C. Sis valodas patstavigai padzilinatai
apguvei iesaku izmantot sekojosas gramatas [3, 9], kuras ir pieejamas LU FMF biblioteka.

Ka alternativu programmu izstrade var lietot sda [10] kas ir vizualas programmesanas
lidzekla Scratch atvasinajums vai ar1 pasu ScratchX [11].

1.2 Prmais piemers: kompilejam un uzladejam

1. Atveram Arduino IDE un meklejam piemeru Blink

cutew

auits

2. Atveras! Parsledzam Arduino IDE darbam ar Arduino UNOQO, parbaudam, ka tas ir
pieslegts

Blink | Arduino 1.8.19
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3. Parveidojam So piemeru no cilvekam saprotama teksta Arduino UNO saprotama binara
datu forma. Pec tam ieladejam to Arduino UNO

Fle Edi_Skeleh Tooke tich

Blink | Arduino 1.8.19

Fie Edi_Sketch Tools Holp

ital pin LED BULLTIN as an output.
QUTPUT) ;

™,

o0p function runs over and over again forever /7 the laop function runs over and over again forsver
0 { void Toop() {
_BUILTIN, HIGH); // tum the LED on (HIGH is the voltage level] gitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
a secon ) on
D_BUILTIN, LOW);  // turn tha LED off by making the voltags LON digitalWirita(LED BUILTIN, LOW);  // turn the Ff by making the voltage LOW
77 vait for a second 1615y (1000) ; /1 vait for a second
}

4. Saktamies un redzam, ka iesledas un izsledas spiddiode uz Arduino UNO! Urra, strada!

1.3 Otrais piemers: Mainam mirgosanas parametrus

1.

Redaktora 34 rindina mainam no 1000 uz 100. Kompilejam un noverojam

Blink | Arduino 1.8.19 Blink | Arduino 1.8.19

Eile gdit_sketch Tools Help Fie Edt_sketch Tools Help

4

25// the setup function runs once when you pres set or power the board the setup function runs once when you press reset or power the board
0 { {

pin LED_BUILTIN as an output. Lize digital pin LED BUILTIN as an output.

UTPUT) 5 _BUILTIN, OUTPUT) ;

// the loop function runs over and over again forever
id Loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
00; elayiiee) ; // wait for a second
digitalWrite(LED BUILTIN, LOW);  // turn the LED off by making the voltage LOW alWrite(LED_BUILTIN, LOW);  // turn the LED off by making the voltage LOW
delay(1660) ; // wait for a second 3 Lay(1600) ; /7 wait for a second

2. Redaktora 36 rindina mainam no 1000 uz 500 un 34 rindina no 100 uz 200. Kompilejam

u

n noverojam

Blink | Arduino 1.8.19 Blink | Arduino 1.8.19

Eie Edt_sketch Tools Help

Upload

reset or power the board

digital output. digital pin LED BUILTIN as an output.
BUIL ) p 3 UILTIN, OUTPUT);
1

3
31// the loop function runs over and over again forever

id loop() {

talWrita(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltaga level)
bo) 5 // wait for a second
Write(LED BUILTIN, LOW);  // turn the LED off by naking the voltage LOW
(500) ; // wait for a second

vel)

the LED on (HIGH is the voltage
or a sacond
the LED off by making the v
/1 wait for a second

LED_BUILTIN, HIGH);

Ttage LOW

LED_BUILTIN, LOW);

Blink | Arduino 1.8.19

// the setup function runs once when you press reset or power the board
5 void setup()

initislize digital pin LED BUILTIN as an output
pinMode(LED_BUILTIN, OUTPUT) ;

31// the loop function runs over and over again forever
32 voLd Loop(
33 digitalWrite(LED_BUILTIN, HIGH); turn the LED on (HIGH is the voltage level)
34 delay(200); wait for a second

digitalwrite(LED BUILTIN, LOW);  // turn the LED off by making the voltage LOW
delay(560) ; /7 wait for a second

3. Arduino UNO! Urra, tas nav nekas tik briesmigs!
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1.4 Arduino programmas izpildes gaita

Datora programma ir binarais kods, kas atrodas ta atmina un kuru ta procesors “saprot” un
spej izpildit. Nedaudz vienkarSojot, Arduino gadijuma to var sadalit vairakas dalas:

1. Dala, kuru uzraksta lietotajs konkreta projekta vajadzibam;

2. Ja Arduino pieslegtas kadi sensori vai citas iekartas, tad ar tiem parasti mijiedarbojas
izmantojot ieprieks izstradatu programmatiru - bibliotekas [5]. Tas bez izmainam lieto
visos projektos, kur tiek izmantota atbilstosa iekarta un programmas binaraja koda
to ieklauj tikai tad, kad vajag. Lidzigi rikojas izmantojot sarezgitus un specifiskus
algoritmus. Tatad s1 dala mainas atkariba no projekta, bet, atskiriba no pirmas dalas,
netiek mainita konkreta projekta izstrades laika.

3. Pareja dala, kas kopiga visiem Arduino projektiem

Nedaudz ielukosimies pedeja dala. Lai veiktu kaut vai pasu vienkarsako operaciju -
ieslegtu mirdzdiodi, procesoram javeic vairakas operacijas. Lai zinatu kadas tiesi, lieliski
jaorientejas gan procesora dokumentacija, kuras apjoms biezi vien parsniedz 400 lapaspuses
[12], gan arT pasa Arduino elektriskaja shema [3]. Pat pieredzejusam programmetajam tas

o Uno, Nano, Mini izmanto jau iepriek$ mineto Atmel ATmega328 procesoru [12].
e Due izmanto principiali atskirigo Atmel SAM3X8E ARM Cortex-M3 CPU;
e Intel Galileo izmanto Intel Quark SoC X1000 Application Processor

Ka redzams, pat procesora dokumentacijas lieliska parzinasana nepalidz, jo procesori
medz but dazadi! Tapec, lai lietotajam butu vieglak, ir lietderigi mirdzdiodes ieslegSanai
izveidot atbilstosu apaksprogrammu, funkciju, realizet to katram procesoram un iekartai ka
nepieciesams, bet saukt to vienadi visos gadijumos. So te no Arduino modela atkarigo prog-
rammaturas dalu kopa ar ieprieks mineto pirmo un otro dalam ar Arduino IDE [4] palidzibu
sagatavo procesoram saprotama veida un auksuplade taja. Savukart programmaturas dala
kas rupejas par to, ko procesoram darit pec barosanas ieslegsanas (aukstais restarts), pec
RESET pogas nospiesanas (siltais restarts), ka ar1 sanem auksupladeto kodu un pec tam to
palaiz, vienmer atrodas Arduino energoneatkarigaja atmina. Arl augSupladeta programma
nonak energoneatkarigaja atmina.

Pirms turpinam, nedaudz par apaksprogrammam jeb funkcijam. Pienemsim, ka program-
ma vairakkart nepiecieSams atrast sin x vertibas. Aprekinasim to izmantojot pakapju rindas
pirmos tris loceklus

3 5 2 2
sinxzz—%—i—%%—...:x[l—m—<1—I—>]+... (1.1)

Funkcija, kas veic Sos aprekinus ir sekojosa

Listing 1.1: Sin3.ino

1 float sin3( float x )
2 {
3 return x*(1.-x*x/6.*(1.-x%*x/20.));

1}

Var teikt ka funkcija ir vairakkartigai lietoSanai gramatiski pareizi noformeta programmas
dala, kas ideala gadijuma ir neatkariga no parejas programmas:

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1
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o funkcijai ir vards. Sini gadijuma sin3

« funkcijai var nodot parametrus Sini gadijuma skaitli ar peldoso komatu x. Sadus para-
metrus sauc par funkcijas argumentiem.

o funkcija var atgriezt savas darbibas rezultatu. Sini gadijuma pec formulas (1.1) apre-
kinato sinx vertibu

« Pats programmas teksts ievietots figuriekavas { }.
o Atbilstosi C/C++, katra programmas rindina nosledzas ar semikolu ;
» Atgriezamo vertibu raksta pec vardina return.

e Atbilstosi C++, vienu funkciju no otras atpazist pec funkcijas varda, tas argumentu
skaita un to tipiem.

Pati vienkarsaka programma, kuru var uzrakstit ar Arduino IDE palidzibu un kura nedara
neko no lietotaja viedokla, ir sada

Listing 1.2: Empty.ino

1 void setup() {

2 // put your setup code here, to run once:

3

i)

5

6 void loop() {

7 // put your main code here, to run repeatedly:
8

o}

Nokompileta ta aiznem 444 baitu. Sis lielums var mainities atkariba no Arduino iekartas
ka arT no izmantotas Arduino IDE versijas. Ka viss notiek pec tam, kad programma ir
nonakusi Arduino atmina, pec barosanas ieslegsanas vai RESET pogas nospiesanas?

1. Veic operacijas darbibas uzsaksanai

2. Izpilda funkciju setup() no lietotaja programmas
3. Turpina sagatavoSanas operacijas

4. Izpilda funkciju loop() no lietotaja programmas
5. Veic virkni dazadu servisa operaciju

6. Atgriezas uz punktu 4

Uzdevums: Izmantojot nodarbibas laika giitas zinasanas, padomajiet ka varetu nomerit
1, 3 un 5 posma darbibas laikus!

1.5 Velreiz programma Blink

Arduino programmesanu parasti sak ar programmu Blink, kas iesledz un izsledz iebuveto
spiddiodi. Arduino UNO spiddiode pievienota 13 digitalajam izvadam. Izdarisim §is izmainas

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1
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1. Redaktora 28 rindina mainam LED_BUILTIN par 13

Blink | Arduino 1.8.19

1
25// the setup function
26 void setup()

27 // initialize digita
pinttode (EEIBUTITIR,

uns once when you press reset

or power the board
2 pin LED_BUILTIN as an output.
2 UTPUT) 5

29}
31/ the 1

oo0p function runs over and over again forever
0id loop() {
digitalliri:

D_BUILTIN, HIGH) ;

LED_BUILTIN, LOW); // (u n ma LED ot Byimeknatthe velizese) (oW

Blink | Arduino 1.8.19

uns once when you press reset or power tha board

24
25/ the setup function
p() {

4 over again forever

LEDRBUIETIN] HIGH) ; 7/ tum the LED on (HIGH is
wait for a sacond
I sumethe L3 o1¢ by;maiinatfhe wotteoe (o4

the voltage level)

LED_BUILTIN, LOW);

STorage =p Sxanun 15
jynamic menory, 1 ) 2

Blink | Arduino 1.5.19

// the setup function
void setup()
// initialize digital pin LED_BU
QUTPUT) ;

uns once when you press resst or power the board

ILTIN as an output

13, HIGH); // turn the LED on (HIGH is the voltage level)
/7 wait for a secon
// turn the LED off by making the voltage LOW

/7 wait for a second

EEDIEUIETIN, Low) ;

< 3 Tnon 1s

il Evfor HTGI[s fenaivoltsyeRieva)

Acdina

Avtina

Blink

// the setup function runs
void setup() {

initial
de(13,

once

ouTRUT,

// the loop functhion
void Loop(

aitatri to(LED_BUILTIN,
delay(200) ;
digitalwrite(LED_BUILTIN, LOW) ;
delay(500) ; 7

runs over and over aga

HIGH;

wait

Blink

/ the satup
26 vold setup() {
27 // initialize digital pin LED_BUILTIN as
pinbode(13, OUTPUT);
)

function runs onca when you pre:

// the loop function

2 votd Loop()

3: italWrite(13, HIGH); // tum the LED

VQLJ/(ZBOI // wait
Uwrite(LED_BUILTIN, LOW);

gl
dalay(568) ; 1/ wait

Blink

/7 tha setup function runs

void satup() {

7 // initialize digital pin LED_BUILTIN as
node(13, OUTPUT) ;

once

31// the loop function
32 vaid Toop() {
digit ﬂAute(l}, HIGH) ;
Lay(260) ;
oitalwrite(13, LOW);
delay(500) ;

runs over and over agals
the LED
// wait
the LED
7/ wait

// turn

77 turm

Blink | Arduino 1.5.19

// the setup function runs once when you prass

void setup() {
// initialize digital
pinMode(13, OUTPUT);

pin

// the loop function runs ove:

void loop()

(
igitalWrite(13, HIGH) ;
60)

(2
jlgl'n\m ta(13| Low) ;

LED_BUILTIN as an output.

and over again forever

// turn the LED on (HIGH is the voltage level)
wait for a sacon

/7 turn the LED off by making the voltaga LOW
// wait for a second

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1

when you prass

runs over and over agals

when you prass

| Arduino 1.8.19

resat or power the board

digital pin LED_BUILTIN as an output.

in forever

// turn the LED on (HIGH is the voltage Llevel)
ait fo
// turn the LED off by making the voltage

or a secor
Low
for a second

| Arduino 1.8.19

ss reset or power the board

an output .

n forsver

on (HIGH is
for a second

the voltage level)

// turn the LED off by making the voltage LOW

for a second

| Arduino 1.8.19

reset or power the board

n output

forever

on (HIGH
for a second
off by making the voltage LOW
for a second

the voltage level)

TaXIIUn 1o
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Talak skatisimies So pasu programmas kodu listinga veida. Lai ietaupitu vietu, izdesu visu
programmas galvu (lai man piedod programmas autori). Komentarus parrakstiju latviski un
sanaca tikai 10 rindinas.

Listing 1.3: Blink.ino

void setup () {
pinMode (13, OUTPUT) ; // Didgitalo liniju 13 iesledz par izeju
}

1
2

3

4

5 void loop () {
6 digitalWrite (13, HIGH); // iesledz mirdzdiodi (HIGH ir sprieguma limenis)
7 delay (1000); // gaida vienu sekundi

s digitalWrite (13, LOW); // izsledz mirdzdiodi (LOW ir sprieguma limenis)
9 delay(1000); // gaida vienu sekundi

0 }

Analizejam So kodu! Te izmantotas tris funkcijas
pinMode(pin, mode) - konfigure noradito digitalo Imiju vai nu par ieeju vai arl par
izeju, [13]:
pin: digitalas Iinijas numurs
mode: ja OUTPUT, tad izeja, ja INPUT vai INPUT_PULLUP tad ieeja.
digitalWrite(pin, value) - noradito pinu uzstada zema vai augsta limeni, [11]
pin: digitalas linijas numurs
value: spriegums digitalas Iinijas izeja, LOW vai HIGH
delay(ms) - aptur programmas izpildi uz noteiktu laiku [15];

ms: laiks milisekundes no 0 Iidz 232 — 1. Tatad ilgakais laiks ir apmeram 50
diennaktis!

1.6 Septinu segmentu indikators

1.7 Piesledzam un parbaudam

Ciparu un dazu burtu attelosanai lieto 7 segmentu indikatorus [16]. Musdienas tas vienkarsi
ir 8 mirdzdiodes, kas izvietotas ka redzams zimejuma 1.2. Simboli veidojas pareizi iesledzot
un izsledzot istas mirdzdiodes.

Darbam ar Arduino izveidots indikatora panelis, kura elektriska shema un fotografija
dota 1.3 zZimejuma augsa. Sa pasa ziméjuma apaksa paradits, ka to pieslegt Arduino. Veiciet
sadus uzdevumus, savai programmai par pamatu nemot Blink programmu 1.3

Att. 1.2: Septinu segmentu indikators, segmentu kodejums

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1
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Listing 1.4: Blink2.ino

1
2
3
4
5
6
7
8
9

void setup () {
pinMode (9, OUTPUT) ;
}

void loop () {
digitalWrite (9, HIGH) ;
delay (1000) ;
digitalWrite (9, LOW);
delay (1000) ;

10 }

//

//
//
/!
//

Att. 1.3: Septinu segmentu indikatora panelis, ta shema un savienojums ar Arduino.

Nemam jau ieprieks lietoto programmu Blink no P.1.3 un nomainam tas teksta digitalo

Didgitalo liniju 9 iesledz par izeju

iesledz mirdzdiodi (HIGH ir sprieguma limenis)
gaida vienu sekundi
izsledz mirdzdiodi (LOW ir sprieguma limenis)
gaida vienu sekundi

Kompilejam un noverojam! Tagad butu interesanti izmeginat visus segmentus lietojot

ciparu izejas 8, 7, 6, 5, 4, 3, un 2. Ta ka cipari jamaina 3 vietas, tad butu lietderigi izdomat
kautka ta, lai ietaupitu So darbu un izslegtu mulkigas kludas, kad dalu ciparu nomaina
un dalu aizmirst nomainit. Sim noliikkam izmantojam mainigo, kura noglaba ciparu izejas

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1
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numuru, kas ir vesels skaitlis. Skatamies kodu. Mainigais pinLed definets arpus abam
funkcijam tapec, lai tas butu pieejams abam funkcijam.

Listing 1.5: Blink3.ino

int pinLed = 8;

1
2
3 void setup() {

4 pinMode (pinLed, OUTPUT);
5 )

6

7

void loop () {
digitalWrite (pinLed, HIGH);
9 delay(1000);
10 digitalWrite (pinLed , LOW) ;
11 delay(1000);

Ta ka pinLed programmas izpildes laika nemainas, tad liederigi to deklaret ka const.
Teviesisim vel vienu mainigo halfPeriod, kas bus vienads ar mirgosanas pusperiodu. Pie kam,
pec katra perioda to palielinam.

Listing 1.6: Blink4.ino

const int pinLed = 9;

1
2
3 void setup () {

4  pinMode(pinLed, OUTPUT);
5}

6

7

8

9

void loop () {
static int halfPeriod = 100;

10 digitalWrite (pinLed, HIGH);
11 delay (halfPeriod);

12 digitalWrite (pinLed , LOW) ;
13 delay(halfPeriod);

15 halfPeriod = 1.05* halfPeriod;
16 }

Seit mainigo halfPeriod definéajm ka static, jo savadak katru reizi izsaucot loop, tam
atkal pieskirs vertibu 100.

e Izméginam programmu P.1.6 un noverojam.

e Mainam halfPeriod sakuma vertibu rinda 8 un noverojam.
o Mainam koeficientu 1.05 rinda 15 un noverojam.

e Kas jadara, lai mirgosanas periods samazinatos?

o Izdzesam atslegas vardu static rinda 8 un noverojam.

1.7.1 Izvadam simbolus uz indikatora

Talak méginasim izveidot simbolus uz indikatora. Vispirms aizpildam tabulu 1.1 katram
simbolam no 0 Iidz 9 noradot kuri no segmentiem ir jaiesledz (HIGH) un kuri ir jaizsledz
(LOW).

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1
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10

Izeja | Segments

8 A
R 5
5T EE
SR R 5
RO RR o
R o
RESR RS G

8 A
R e e e e i R
5T G
SR e e B e e R
RO RR e e e e i R
R EE B e B e e R
RESR RS R R i e B R

Tabula 1.1: Segmentu izvietojums indikatora. Simbolu veidosanas tabula

Uzrakstisim programmu, kas pec kartas ar sekundes intervalu rada simbolus no 9 Iidz 0.

Ka to izdarit? Vispirms lietderigi nodefinet visus segmentu pinus. Ta bus ertak stradat ar
ieprieks aizpildito tabulu.

N O Utk W N

Listing 1.7: Seg7Smart.ino

pinA
pinB
pinC
pinD
pinE
pinF
pinG

int
int
int
int
int
int
int

const
const
const
const
const
const
const

N Wk Oty 9

)
)
)
)
)
il
)

Talak Funkcija setup() par izejam nokonfigure 7 ciparu Iinijas, kuras nodefinejam iepriek-
seja fragmenta.

9 void setup() {

10 pinMode (pinA, OUTPUT);
11 pinMode (pinB, OUTPUT);
12 pinMode (pinC, OUTPUT);
13 pinMode (pinD, OUTPUT) ;

I. Drikis, Arduino programmesana, 2023. gada 23. septembr1
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14 pinMode (pinE, OUTPUT);
15 pinMode (pinF , OUTPUT);
16 pinMode (pinG, OUTPUT);

Talak, funkciju loop() sakam ar ciparu 9

19 void loop () {

20 digitalWrite (pinA, HIGH); // 9
21 digitalWrite (pinB, HIGH) ;
22 digitalWrite (pinC, HIGH) ;
23 digitalWrite (pinD, HIGH) ;
24 digitalWrite (pinE, LOW);
25 digitalWrite (pinF, HIGH) ;
26 digitalWrite (pinG, HIGH) ;
27 delay ( 1000 );
un beidzam ar ciparu 0
101 digitalWrite (pinA, HIGH); // 0O

)
102 digitalWrite (pinB, HIGH)
103 digitalWrite (pinC, HIGH)
104 digitalWrite (pinD, HIGH) ;
105 digitalWrite (pinE, HIGH)
6  digitalWrite (pinF, HIGH)
107 digitalWrite (pinG, LOW);
108 delay( 1000 )
109 }

)

Izpildot S0 uzdevumu, esam ieguvusi programmu samera garu programmu. Pieversiet
uzmanibu iekavu izvietojumam, programmas teksta izlidzinajumam, tukSumiem!

1.7.2 Parkartojam programmu ertai lietoSanai

Ko dartt, ja velamies attelot ciparus cita kartiba? Ir lietderigi izveidot savu funkciju, kurai
ka parametru nodod attelojamo ciparu. Par pamatu izmantojam ieprieksejo programmu.
Attelosim jauno funkciju un atkal sakam ar ciparu 9.

Listing 1.8: Seg7Func.ino

19 void print( int cip ) {
20 if( cip =9 ) {

21 digitalWrite (pinA, HIGH); // 9
22 digitalWrite (pinB, HIGH);

23 digitalWrite (pinC, HIGH);

24 digitalWrite (pinD, HIGH) ;

25 digitalWrite (pinE, LOW);

26 digitalWrite (pinF, HIGH);

27 digitalWrite (pinG, HIGH);

28} else if( cip =8 ) {

Kas jauns un ieprieks neredzets ie Saja fragmenta? Vispirms, musu funkcijai ir parametrs
cip, kas vesels skaitlis, par ko norada ipasibas vards int ta prieksa. Otra lieta ir zarosanas.
Rindina 20 mes redzam parbaudi vai parametra cip ir vienada ar 9. Lai nesajauktu ar
pieskirSanas operaciju = salidzinasanai operaciju ir vienads apzime ar ==. Tapec rindina
20 lasama Sadi: ja taisniba, ka parametrs cip ir vienada ar 9, tad izpildam programmas koda
bloku, kas sakas ar { un beidzas ar }. Sint gadijuma tas ir programmas kods, kas zimeé ciparu
9. Savukart, ja nav taisniba, tad pilda bloku pec else. Mes Seit esam piestikejusi klat nakoso
if, kas parbauda vai cip ir vienada ar 8. Ta turpinam uz prieksu, lidz par pedejam simbolam.
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92 } else if( cip =0 ) {

93 digitalWrite (pinA, HIGH); // 0
94 digitalWrite (pinB, HIGH);
95 digitalWrite (pinC, HIGH);
96 digitalWrite (pinD, HIGH);
97 digitalWrite (pinE, HIGH);
98 digitalWrite (pinF, HIGH);
99 digitalWrite (pinG, LOW);
wo } else {

101 digitalWrite (pinA, LOW);
102 digitalWrite (pinB, LOW);
103 digitalWrite (pinC, LOW);
104 digitalWrite (pinD, LOW) ;
105 digitalWrite (pinE, LOW);
106 digitalWrite (pinF, LOW) ;
107 digitalWrite (pinG, LOW) ;
108  }

109 }

Te pec pedeja else nodesam visus indikatora segmentus. Tas nostrada taja gadijuma, ja
cip nav nedz 9, nedz 8, ..nedz ar1 0. Talak piemers ka to izmantot. Piemeram izvadam uz
indikatora katru treso ciparu.

111 void loop () {
12 for(int i=0; i<10; i=i+3) {

113 print( i );
114 delay ( 1000 );
115}

116 }

1.8 Programmas dalijjums vairakos failos, Arduino IDE stils

Lai musu ieprieksejo programmu P.1.8 varetu viegli lietot art citos projektos, sadalisim to
vairakos failos divas dalas: 1sa galvenaja dala un otraja dala, uz kuru parvietosim ciparu
zimeSanas funkcijas. Seit aprakstits ir Arduino IDE stils ka to darit, kas nedaudz atskiras
no ta, ka to dara klasiskaja C/C++. Darba kartiba ir attelota zimejuma 1.4 un ir sekojosa:

1. Augseja labaja sturt atrodam iestmiti, kas atver menu ar New Tab. Var lietot arl
taustinu kombinaciju Ctrl4+Shift+N.

2. Leja paradas jauna faila radisanas sadala. Tur rakstam Seg7Lib. Tur bus musu biblio-
teka.

3. Rezultata musu projekta ir divi faili.

Fails Seg7Lib.ino pagaidam tukss. Uz to parnesisim lielako dalu no programmas teksta.
Sakam ar izeju definicijam

Listing 1.9: Seg7Lib.ino

N Wk Uty 3

const int pinA
const int pinB =
const int pinC =

1 ,
2

3

4 const int pinD =

5

6

7

)
;
const int pinE =

const int pinF =
const int pinG =
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Seg7ino | Arduino 1.8.1

Flo Edt_Sketch Tools tielp

Att. 1.4: Projekts Arduino IDE vide

Talak parnesam funkciju void setup() parsaucot to par void setup_ seg7()

Listing 1.10: Seg7Lib.ino

9 void setup_seg7() {

10 pinMode (pinA, OUTPUT);
11 pinMode (pinB, OUTPUT
12 pinMode (pinC, OUTPUT
13 pinMode (pinD, OUTPUT
14 pinMode (pinE, OUTPUT
15 pinMode (pinF , OUTPUT
16 pinMode (pinG, OUTIPUT
17}

Funkciju void print( int cip ) parveidojam atbrivojoties no if() {} else if() else {} kedes. Un
parsaucam to par void print_seg7( int cip )

Listing 1.11: Seg7Lib.ino

19 void print_seg7( int cip ) {

20  switch( cip ) {

21 case 9:

22 digitalWrite (pinA, HIGH); // 9
23 digitalWrite (pinB, HIGH) ;
24 digitalWrite (pinC, HIGH);
25 digitalWrite (pinD, HIGH);
26 digitalWrite (pinE, LOW);
27 digitalWrite (pinF, HIGH);
28 digitalWrite (pinG, HIGH);
29 break ;

102 case 0:

103 digitalWrite (pinA, HIGH); // 0
104 digitalWrite (pinB, HIGH);
105 digitalWrite (pinC, HIGH);
106 digitalWrite (pinD, HIGH);
107 digitalWrite (pinE, HIGH);
108 digitalWrite (pinF, HIGH);
109 digitalWrite (pinG, LOW);
110 break ;

111 default :

112 digitalWrite (pinA, LOW);
113 digitalWrite (pinB, LOW);
114 digitalWrite (pinC, LOW);
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115 digitalWrite (pinD, LOW);
116 digitalWrite (pinE, LOW);
117 digitalWrite (pinF, LOW);
118 digitalWrite (pinG, LOW);
19}

120 }

Galvenaja programmas dala jaizveido jauna setup() funkcija, loop() funkcija ar1 jauzlabo
viena vieta. Atrodi to!

Listing 1.12: Seg7Ino.ino

void setup () {
setup_seg7();
}

1
2

3

4

5 void loop () {
6 for(int i=0; i<10; i=i+3) {
7 print_seg7( i );

8 delay ( 1000 );

0 )

0 }

Ka redzam, galvena programmas dala pavisam 1sa un loti labi parskatama. Bet otro dalu
atkludo un tad par to var aizmirst.
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Nodala 2

Bibliotekas

2.1 Attaluma meriSana izmantojot ultraskanas attaluma sen-
soru

Viens no izplatitakajiem un letakajiem veidiem ka merit attalumu ir izmantot ultraskanas
attaluma sensoru HC-SR04 [1]. Ar ta palidzibu mera laiku, kas nepieciesams lai ultraskanas
impulss veiktu attalumu no sensora lidz objektam un pec tam atpakal Iidz sensoram. Pec
tam, izmantojot skanas atrumu gaisa, izrekina attalumu lidz objektam. Visas nepieciesamas
lietas veic biblioteka NewPing [2]. Talak apskatisim Sis bibliotekas pielietojuma standarta
piemeru.

Sensors redzams 2.1 zimejuma, skatamies uz ta ieeju/izeju markejumiem. Vispirms ieejas
Gnd un Vcce piesledzam atbilstosajam mikrodatora izejam. Savukart ieeju Trig un Echo
izeju varam pieslegt pie jebkuram no mikrodatora ciparu ieejam/izejam (DO un D1 bez
1pasas vajadzibas nevajadzetu izmantot, jo tad lai auksupladetu programmu, sensors uz laiku
bus jaatsledz). Tikai sava izvele ir jadara zinama programmai. Parasti gan rikojas otradi,
apskatas programma kur kas japiesledz un ta ari dara. Tapec skatamies 2.1 programma
3 un 4 rindinu. Tur teksts, ja tulkojam mainigo nosaukumus, ka Trig piesledzam pie 12
ciparu ieejas/izejas, bet Echo izeju pie 11 ciparu ieejas/izejas. Pie viena 5 rindina uzstadam
maksimalo attalumu centimetros, kuru velamies merit. Mes protams varejam 3-7 rindinu
vieta rakstit uzreiz NewPing sonar(12,11,200);, tikai tad butu jamekle dokumentacija kur

[] —

I_’
scL —
SDA |—
(ap] AREF [—
[ S -
D13 —
— RESERVED D12 TO_TRIG
— |OREF ~D11 TO_ECHO
— /RESET ~D10 f—
— av ~ D9 —
TOVCC | &y zZ os —
TO_GND aND
—| anp ) b7 |—
— VN ~ D6 |—
~ D5 |—
— A0 D4 f—
— A1 o ~D3 |—
— A2 B2 D2 |—
[ s 283 o1 —

Att. 2.1: Ultraskanas attaluma sensora HC-SR04 pieslegsana Arduino savietojamam mikro-
datoram.
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isti kas jasledz un ko nozime mistiskais skaitlis 200. Programmetaji parasti loti nevelas
rakstit komentarus savam programmam, tapec piemera lietotais stils lauj nedaudz paslinkot
un taja pasa laika ietaupit milzigi daudz laika, ja vajadzes programmu lietot pec menesa vai
pat vairakiem gadiem. Interesanti, ka Sadu mainigo izveide programmas darbibas efektivitati
nesamazina. Mulsinosais const pasaka kompilatoram, ka mes So mainigo vertibas nemainisim.
Tapec Sadi mainigie vietu datora atmina neaiznem, jo kompilators uzreiz ievieto to vertibas
vajadzigajas vietas.

Listing 2.1: UltraSonic.ino

1 #include <NewPing.h>

2

3 const int pinTrig = 12;
4 const int pinEcho = 11;
5 const int maxDist = 250;

6
7 NewPing sonar(pinTrig, pinEcho, maxDist);
8
9 void setup ()

10 {

11 Serial.begin( 9600 );

12}

13

14 void loop ()

15 {

16 delay(250);

17 Serial.print (”Ping: 7);

18 Serial . print (sonar.ping cm());
19 Serial . println (7cm”);
20 }

Programma 2.1 ierosina ultraskanas signala noraidisanu, gaida ta pienaksanu atpakal un
izmantojot nomerito laiku aprekina attalumu lidz objektam un to visu panak izmantojot
bibliotekas.

Kad meginam So projektu kopmilet, tad sanem kludas pazinojumu: fatal error NewPing.h:
No such file or directory. Tas nozime, ka jusu sistema pagaidam vel nav instaleta NewPing
bibiloteka. Ka to izdarit, paradits attela 2.2.

1. Izvelamies Sketch—Include Library— Manage Libraries

2. Include Library meklesanas loga rakstam NewPing

3. Ar peli uzklikskinam uz peleka fona

4. Klikskinam uz Install. Sagaidam kamer gatavs, veram Manage Libraries logu ciet.
5. Kompilejam programmu velreiz, un viss kartiba.

Kas tad notiek bibliotekas instaleésanas procesa laika? Izradas, ka kataloga Arduino/lib-
raries ir paradijies katalogs NewPing, ka redzam 2.3 zimejuma. Tas savukart satur divus ka-
talogus src un examples. Pirmaja ir divi faili NewPing.h un NewPing.cpp kas ar1 ir NewPing
biblioteka. Savukart kataloga src ir §is bibliotekas lietosanas piemeri.

Failus NewPing.h un NewPing.cpp varam paskatities, bet ja nekas nav skaidrs, nevajag
uztraukties. Pilnigi pietiek zinat tikai tris lietas:

« Programmas sakuma jaraksta #include <NewPing.h>. Saja faila ir aprakstiti objekti
un funkcijas, kurai mums bus nepieciesami so biblioteku lietojot.
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Att. 2.3: NewPing bibilotekas instalesanas rezultats.

 Jadefine objekts, kas stradas ar sensoru NewPing sonar(pinTrig , pinEcho , maxDist).
Argumentos ir to divu ciparu ieejas/izejas numuri, pie kuram pieslégts sensors ka arl
sensora maksimalais darbibas attalums.

 Kad nepieciesams attalums lidz objektam, tad vienkarsi izsaucam funkciju sonar.ping cm().

Tiem, kas velas zinat vairak, varam sakt lasit ar Arduino Language Reference [3]. Talak
ieteicams lasit labu C un pec tam C++ gramatu. Ir kur augt.

2.2 Servomotora vadiba

Servomotors ir kompakta iekarta mehanismu vadibai, kas lauj to iestadit jebkura stabila
pozicija. Tas nozime, ka servomotors pats sevi kontrole, cik tas ir pagriezts. Sevomotoram
pievada barosanas spriegumu ka ar1 pseidoanalogo (PWM moduletu) signalu, kam propor-
cionals ir ta pagrieziena lenkis. Piesleguma shema dota 2.4 zimejuma, savukart programma
adapteta no [1]. Taja izmantota Servo biblioteka [5]. Ka atpazit vadus? Ka parasti elek-
tronika dara, vads ar pasu augstako, tumsako krasu, ir GND. NakoSais, tatad videjais, ir
barosanas Iinija VCC. Tresais, tatad otrs malejais, ir vadibas signals, kuru piesledz kadai no
PWM spejigai izejai. Tas ir tas, kuru numuriem blakus ir ~ simbols, ka tas redzams shema
2.4 zimejuma.

Listing 2.2: Sweep.ino

1 #include <Servo.h>

2
3 const int pinServo = 10;

4 Servo myservo;

5

6 void setup()

7 {

8  myservo.attach( pinServo );
9}

10

11 void loop ()

12 {

13 int pos;

15 for (pos = 0; pos < 180; pos += 1) {

16 myservo.write( pos );
17 delay ( 15 );
18}
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Att. 2.4: Servomotora pievienosana Arduino savietojamam mikrodatoram.
19
20 for (pos = 180; pos>=1; pos-=1) {
21 myservo.write( pos );
22 delay ( 15 );
23}
2 }
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