1151  Extended Data Script 1.

1152 import controlP5.*; //import ControlP5 library

1153  import processing.serial.*;

1154  Serial port;

1155  ControlP5 cp5; //create ControlP5 object

1156 PFont font;

1157  void setup(){ //same as arduino program

1158 size(800, 800); //window size, (width, height)

1159 printArray(Serial.list()); //prints all available serial ports
1160 port = new Serial(this, "COM1", 9600);

1161 cp5 = new ControlP5(this);

1162 font = createFont("Times New Roman", 20); // custom fonts for buttons and title
1163 cp5.addButton("DtoW")  //"alloff" is the name of button

1164 .setPosition(50, 50) //x and y coordinates of upper left corner of button
1165 .SetSize(100, 75)  //(width, height)

1166 .setFont(font)

1167 ;

1168 cp5.addButton("CtoW")  //"red" is the name of button

1169 .setPosition(50, 150) //x and y coordinates of upper left corner of button
1170 .setSize(100, 75)  //(width, height)

1171 .setFont(font)

1172 ;

1173 cp5.addButton("Btow™)  //"red" is the name of button

1174 .setPosition(50, 250) //x and y coordinates of upper left corner of button
1175 .setSize(100, 75)  //(width, height)

1176 .setFont(font)

1177 ;

1178 cp5.addButton("AtoW")  //"red" is the name of button

1179 .setPosition(50, 350) //x and y coordinates of upper left corner of button
1180 .setSize(100, 75)  //(width, height)

1181 .setFont(font)

1182 ;

1183 cp5.addButton("Ato78")  //"red" is the name of button

1184 .setPosition(175, 50) //x and y coordinates of upper left corner of button
1185 .SetSize(100, 75)  //(width, height)

1186 .setFont(font)

1187 ;

1188 cp5.addButton("Ato1112™)  //"red" is the name of button

1189 .setPosition(175, 150) //x and y coordinates of upper left corner of button
1190 .setSize(100, 75)  //(width, height)

1191 .setFont(font)

1192 ;

1193 cp5.addButton("AtoAll")  //"red" is the name of button

1194 .setPosition(350, 50) //x and y coordinates of upper left corner of button
1195 .setSize(100, 75)  //(width, height)

1196 .setFont(font)

1197 ;

1198 cp5.addButton("BtoAll")  //"red" is the name of button

1199 .setPosition(350, 150) //x and y coordinates of upper left corner of button
1200 .SetSize(100, 75)  //(width, height)

1201 .setFont(font)
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cp5.addButton("CtoAll")  //"red™" is the name of button
.setPosition(350, 250) //x and y coordinates of upper left corner of button
.SetSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("DtoA™)  //"alloff" is the name of button
.setPosition(350, 350) //x and y coordinates of upper left corner of button
.setSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("AtoF4™)  //"red" is the name of button
.setPosition(475, 50) //x and y coordinates of upper left corner of button
.SetSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("BtoF4™)  //"red" is the name of button
.setPosition(475, 150) //x and y coordinates of upper left corner of button
.setSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("CtoF4™)  //"red" is the name of button
.setPosition(475, 250) //x and y coordinates of upper left corner of button
.setSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("DtoF4")  //"alloff" is the name of button
.setPosition(475, 350) //x and y coordinates of upper left corner of button
.SetSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("AtoL4")  //"red" is the name of button
.setPosition(600, 50) //x and y coordinates of upper left corner of button
.SetSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("BtoL4™)  //"red" is the name of button
.setPosition(600, 150) //x and y coordinates of upper left corner of button
.SetSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("CtoL4™)  //"red" is the name of button
.setPosition(600, 250) //x and y coordinates of upper left corner of button
.SetSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("DtoL4™)  //"alloff" is the name of button
.setPosition(600, 350) //x and y coordinates of upper left corner of button
.setSize(100, 75)  //(width, height)

.setFont(font)
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cp5.addButton("ANON™)  //"alloff" is the name of button
.setPosition(600, 600) //x and y coordinates of upper left corner of button
.setSize(100, 75)  //(width, height)
.setFont(font)

cp5.addButton("X1")  //"alloff" is the name of button
.setPosition(50, 450) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y1")  //"alloff" is the name of button
.setPosition(50, 500) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X2")  //"alloff" is the name of button
.setPosition(85, 450) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y2")  //"alloff" is the name of button
.setPosition(85, 500) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X3™)  //"alloff" is the name of button
.setPosition(120, 450) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y3")  //"alloff" is the name of button
.setPosition(120, 500) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X4™)  //"alloff" is the name of button
.setPosition(155, 450) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y4")  //"alloff" is the name of button
.setPosition(155, 500) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X5™)  //"alloff" is the name of button
.setPosition(190, 450) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

E:p5.addButt0n("Y5") /["alloff" is the name of button



1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354

.setPosition(190, 500) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X6")  //"alloff" is the name of button
.setPosition(225, 450) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y6™)  //"alloff" is the name of button
.setPosition(225, 500) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X7")  //"alloff" is the name of button
.setPosition(260, 450) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y7")  //"alloff" is the name of button
.setPosition(260, 500) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X8")  //"alloff" is the name of button
.setPosition(295, 450) //x and y coordinates of upper left corner of button
.setSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y8™)  //"alloff" is the name of button
.setPosition(295, 500) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X9")  //"alloff" is the name of button

.setPosition(330, 450) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)

.setFont(font)

cp5.addButton("Y9™)  //"alloff" is the name of button
.setPosition(330, 500) //x and y coordinates of upper left corner of button
.SetSize(25, 25)  //(width, height)
.setFont(font)

cp5.addButton("X10")  //"alloff" is the name of button

.setPosition(365, 450) //x and y coordinates of upper left corner of button
.setSize(40, 25)  //(width, height)

.setFont(font)

cp5.addButton("Y10")  //"alloff" is the name of button
.setPosition(365, 500) //x and y coordinates of upper left corner of button
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.SetSize(40, 25)  //(width, height)
.setFont(font)

cp5.addButton("X11")  //"alloff" is the name of button
.setPosition(415, 450) //x and y coordinates of upper left corner of button
.setSize(40, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y11")  //"alloff" is the name of button
.setPosition(415, 500) //x and y coordinates of upper left corner of button
.SetSize(40, 25)  //(width, height)
.setFont(font)

cp5.addButton("X12")  //"alloff" is the name of button
.setPosition(465, 450) //x and y coordinates of upper left corner of button
.setSize(40, 25)  //(width, height)
.setFont(font)

cp5.addButton("Y12")  //"alloff" is the name of button
.setPosition(465, 500) //x and y coordinates of upper left corner of button
.setSize(40, 25)  //(width, height)
.setFont(font)

’

void draw(){ //same as loop in arduino

background(150, 0, 150); // background color of window (r, g, b) or (0 to 255)

/llets give title to our window
fill(0, 255, 0); [ltext color (r, g, b)
textFont(font);
text("VALVE CONTROL", 50, 30); // ("text", x coordinate, y coordinat)
}
void Ctow(){
port.write('a");
}
void BtoW(){
port.write('b");

}
void Atow(){
port.write('c");

}
void Ato78(){

port.write('d");

}
void Ato1112(){

port.write('e");

}
void AtoAll(){
port.write('f');

void BtoAll()}{
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port.write('g");

}
void CtoAll(){
port.write('h");

}
void AtoF4(){

port.write('i");

}
void BtoF4(){
port.write(j");

}
void CtoF4(){

port.write('k);

}
void AtoL4(){

port.write('l');

}
void BtoL4(){
port.write('m’);

}
void CtoL4(){
port.write('n’);

}
void AOn(){
port.write('0");

}
void DtoW(){
port.write('p");

void DtoA(){
port.write('q’);

}
void DtoF4(){
port.write('r’;

}
void DtoL4(){

port.write('s");

}
void X1(){
port.write('A";

}
void X2(){
port.write('B");

}
void X3(){
port.write('C");

}
void X4(){
port.write('D");

}
void X5(){
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port.write('E");

}
void X6(){
port.write('F";

}
void X7(){
port.write('G";

}
void X8(){
port.write('H');

}
void X9(){
port.write('l');

}
void X10(){
port.write('J");

}
void X11(){
port.write('K");

}
void X12(){
port.write('L");

}
void Y1(){
port.write('M");

}
void Y2(){
port.write('N";

}
void Y3(){
port.write('O";

}
void Y4(){
port.write('P";

}
void Y5(){
port.write('Q";

}
void Y6(){
port.write('R");

}
void Y7(){
port.write('S");

}
void Y8(){
port.write('T");

}
void Y9(){
port.write('U";

}
void Y10(){



1508 port.write("V");

1509 }

1510  void Y11(){

1511 port.write("W");

1512}

1513  void Y12(){

1514 port.write("X");

1515 }

1516

1517  Extended Data Script 2.

1518  intincomingByte = 0;

1519  int p1 = 1;int p2 = 2;int p3 = 3;int p4 = 4;int p5 = 5;int p6 = 6;int p7 = 7;int p8 = 8;int p9 = 9;int p10 =
1520 10;int p11 = 11;int p12 = 12;int p13 = 13;int p14 = 14;int p15 = 15;int p16 = 16;int p17 = 17;int p18 =
1521  18;int p19 = 19;int p20 = 20;int p21 = 21;int p22 = 22;int p23 = 23;int p24 = 24;
1522

1523  void setallvalves(int v1, int v2, int v3, int v4, int v5, int v6, int v7, int v8, int v9, int v10, int v11, int v12,
1524 int v13, int v14, int v15, int v16, int v17, int v18, int v19, int v20, int v21, int v22, int v23, int v24){
1525 if (vl == D){digitalWrite(p1, HIGH);}
1526 else {digitalWrite(pl, LOW);}

1527 if (v2 == 1){digitalWrite(p2, HIGH);}
1528 else {digitalWrite(p2, LOW);}

1529 if (v3 == D){digitalWrite(p3, HIGH);}
1530 else{digitalWrite(p3, LOW);}

1531 if (v4 == D){digitalWrite(p4, HIGH);}
1532 else{digitalWrite(p4, LOW);}

1533 if (v5 == 1){digitalWrite(p5, HIGH);}
1534 else{digitalWrite(p5, LOW);}

1535 if (v6 == 1){digitalWrite(p6, HIGH);}
1536 else{digitalWrite(p6, LOW);}

1537 if (v7 == 1){digitalWrite(p7, HIGH);}
1538 else{digitalWrite(p7, LOW);}

1539 if (v8 == 1){digitalWrite(p8, HIGH);}
1540 else{digitalWrite(p8, LOW);}

1541 if (v9 == D){digitalWrite(p9, HIGH);}
1542 else{digitalWrite(p9, LOW);}

1543 if (v10 == 1){digitalWrite(p10, HIGH);}
1544 else{digitalWrite(p10, LOW);}

1545 if (v11 == 1){digitalWrite(p11, HIGH);}
1546 else{digitalWrite(p11, LOW);}

1547 if (v12 == 1){digitalWrite(p12, HIGH);}
1548 else{digitalWrite(p12, LOW);}

1549 if (v13 == 1){digitalWrite(p13, HIGH);}
1550 else{digitalWrite(p13, LOW);}

1551 if (v14 == 1){digitalWrite(p14, HIGH);}
1552 else{digitalWrite(p14, LOW);}

1553 if (v15 == 1){digitalWrite(p15, HIGH);}
1554 else{digitalWrite(p15, LOW);}

1555 if (v16 == 1){digitalWrite(p16, HIGH);}
1556 else{digitalWrite(p16, LOW);}

1557 if (v17 == 1){digitalWrite(p17, HIGH);}
1558 else{digitalWrite(pl7, LOW);}
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if (v18 == 1){digitalWrite(p18, HIGH);}
else{digitalWrite(p18, LOW);}
if (v19 == 1){digitalWrite(p19, HIGH);}
else{digitalWrite(p19, LOW);}
if (v20 == 1){digitalWrite(p20, HIGH);}
else{digitalWrite(p20, LOW);}
if (v21 == 1){digitalWrite(p21, HIGH);}
else{digitalWrite(p21, LOW);}
if (v22 == 1){digitalWrite(p22, HIGH);}
else{digitalWrite(p22, LOW);}
if (v23 == 1){digitalWrite(p23, HIGH);}
else{digitalWrite(p23, LOW);}
if (v24 == 1){digitalWrite(p24, HIGH);}
else{digitalWrite(p24, LOW);}
}

void setup() {

Serial.begin(9600);

pinMode(pl, OUTPUT);pinMode(p2, OUTPUT);pinMode(p3, OUTPUT);pinMode(p4,
OUTPUT);pinMode(p5, OUTPUT);pinMode(p6, OUTPUT); pinMode(p7, OUTPUT); pinMode(p8,
OUTPUT); pinMode(p9, OUTPUT); pinMode(p10, OUTPUT); pinMode(pll, OUTPUT);
pinMode(p12, OUTPUT); pinMode(p13, OUTPUT); pinMode(pl4, OUTPUT); pinMode(p15,
OUTPUT); pinMode(p16, OUTPUT); pinMode(pl7, OUTPUT); pinMode(p18, OUTPUT);
pinMode(p19, OUTPUT); pinMode(p20, OUTPUT); pinMode(p21, OUTPUT); pinMode(p22,
OUTPUT);pinMode(p23, OUTPUT);pinMode(p24, OUTPUT);

delay(1000);

digitalWrite(pl, LOW); digitalWrite(p2, LOW); digitalWrite(p3, LOW); digitalWrite(p4, LOW);
digitalWrite(p5, LOW);digitalWrite(p6, LOW); digitalWrite(p7, LOW); digitalWrite(p8, LOW);
digitalWrite(p9, LOW); digitalWrite(p10, LOW); digitalWrite(p11, LOW); digitalWrite(p12, LOW);
digitalWrite(p13, LOW); digitalWrite(p14, LOW); digitalWrite(p15, LOW); digitalWrite(p16, LOW);
digitalWrite(pl7, LOW); digitalWrite(p18, LOW); digitalWrite(p19, LOW); digitalWrite(p20, LOW);
digitalWrite(p21, LOW); digitalWrite(p22, LOW); digitalWrite(p23, LOW); digitalWrite(p24, LOW);
}

void loop() {
/I if we get a valid byte, read analog ins:
if (Serial.available() > 0) {
/I get incoming byte:
char val = Serial.read();
if(val =="a’){  //IC -> Waste
setallvalves(1,0,0,1,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0);

}

if(val =="b"){  //B -> Waste
setallvalves(0,1,1,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0);
}

if(val =='c){  //A->Waste
setallvalves(1,0,1,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0);

}

if(val =="'d"){ IIA->728
setallvalves(1,0,1,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0);
}
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if(val =='¢){  /IA->11,12
setallvalves(1,0,1,0,1,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0);

}

ift(val =="f){ //A->All
setallvalves(1,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ift(val =='g){ //IB->All
setallvalves(0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ift(val =="h"){  /IC-> All
setallvalves(1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ift(val =="i"{  //A->First4
setallvalves(1,0,1,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ift(val =="]"{  //IB->First4
setallvalves(0,1,1,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

if(val =='k){  /IC ->First4
setallvalves(1,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);

}

ifval=="1"{ //A->Last4
setallvalves(1,0,1,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ifval=="m"){  //B->Last4
setallvalves(0,1,1,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ifval=="n){ //IC->Last4
setallvalves(1,0,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

if(val=="0){  //All On
setallvalves(1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0);
}

if(val =="'p){  //D to Waste
setallvalves(0,1,0,1,0,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0);
}

iflval=="'g){ //DtoAll
setallvalves(0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);

}
if(val=="rY{  //D to Former 4
setallvalves(0,1,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);

if(val =='s"){  //Dto Later 4
setallvalves(0,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0);
}

ift(val =="AY{  //V10On
digitalWrite(p1, HIGH);

}
if(val =='B){  //V20On



1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711

digitalWrite(p2, HIGH);
}

ift(val =='CY){  //V30On
digitalWrite(p3, HIGH);
}

if(val=="D){  //V40On
digitalWrite(p4, HIGH);

}

if(val =='E){  //V50n
digitalWrite(p5, HIGH);
}

if(val =='F){  //V6 On
digitalWrite(p6, HIGH);
}

if(val =='G"){  //V7On
digitalWrite(p7, HIGH);
}

if(val =="H){  //V80On
digitalWrite(p8, HIGH);

}

ift(val =="1"{  //V90On
digitalWrite(p9, HIGH);

}

ift(val =='J){  //V100On
digitalWrite(p10, HIGH);
}

ift(val =='"K{  //V110On
digitalWrite(p11, HIGH);
}

ift(val =="L"Y{ //V120n
digitalWrite(p12, HIGH);
¥

if(val =="M){  /IV1 Off
digitalWrite(p1, LOW);

¥

ift(val =="NY{  //V2 Off
digitalWrite(p2, LOW);

}

ift(val =='0Y{  //V3 Off
digitalWrite(p3, LOW);

}

ift(val =="PY){  //V4 Off
digitalWrite(p4, LOW);

}

if(val =='QY){  //V5 Off
digitalWrite(p5, LOW);

}

if(val =='RY{  //V6 Off
digitalWrite(p6, LOW);

}
if(val =='SY{  //V7 Off



1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730

¥

}

digitalWrite(p7, LOW);

}

if(val =="TY{  //\V8 Off
digitalWrite(p8, LOW);

}

if(val =="UY{  //V9 Off
digitalWrite(p9, LOW);

}

if(val =="V){  //\V10 Off
digitalWrite(p10, LOW);

}

if(val =="W'){  //V11 Off
digitalWrite(pll, LOW);

}

if(val =="X){  /IV12 Off
digitalWrite(p12, LOW);

}



