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Lampiran

Lampiran 1 : Source Code Node

Node 1

$includs <5PI.h>

#includs <RH RF35.h>
#include <LigquidCrystal.h>
$includs <dht.h>

#¢define
$define
#define
$define
$define

const int ra = 8, en = 7, d4 = &,

RFMa5_C35 10
RFMS5_R5T 9
RFMA5_INT 2

LED &
RF85_FREQ 515.0

ds = 4, dé = 1, 47

LignidCrystal led{rs, en, d4, 45, d&, 47);
[/ Singleton instance of the radio driwver

RH_RFS55 rfa5(RFM35_C5, BFMA5_INT);

dht sensor;

String getTemp;

int average_temp;
int awverage_hum;

1tE_t

L5 I

har hum3[10]:

temp3 [10];

ng all_datar

char index=0;
int huml[5];
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int templ([5];
int hum2[5]:
int temp2[5]:

vold paliring{void)
{

ffled.clear();

led.setCursor(0,1)

led.print (™ Pairing........ "

delay (200} ;

while (1)

{

rf95.3end("P", 1):

delay(10);

rfa5.waitPacketSent()

uinti_t buf[RH_RF%5 MRX MESSAGE LEN];
uintd_t len = sizeof(buf)r
delay (10);
if (rf9S.waithwvailableTimeout (1000))
{

f/lecd.clear():

/fled.setCursor(0,0);

S/ led.print { {char*)buf);
ff Should be a reply message for us now
if ({rf95S.recv(buf, clen))ses(buf[0]="E"))
{

led.setCursor(0,1});

led.princ (™ Beadv..... B

S /fdelay{2000);

break;;

1s

i

— e

led.clear()r
led.secCurscr{0,0);
led.print("failed™};

vold setup()

{
pinMode (RFMS5 _RST, COUTEUT);
digitalWritce (RFMS85_RST, HIGH):
pinMode (LED, OUTPUT) ;
digitalWrite (LED, HIGH}:
led.kegin{le, 2);
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a

// manual reset

digitalWrite (RFMS5_RS5T, LOW);

delay (10);

digitalWrite (RFMS5 _RS5T, HIGH);

delay (10);

led.secCursor {0, 1);

while ({!'ef85.initc{)) {
led.print ("init failed™);
while (1);

}

led.princ ("init OE!™);

if (!rfs5.setFrequency (RF35_FREQ)) {
lcd.cl=ar():
led.print ("setF failed™);
while (1)
}
rfa95. setTxPower (23) ;
led.cl=ar():
led.setCarsor (0,0} ;
led.print (™ NODE 1 B
Jipairing():
ffled.clear():

delay (1000}

id print_average ()

int total_temp, total_hum;

total temp=0;

total _hum =0;

for{int k=0; k<5; k++)

{
total_temp += templ [k]+temp2 [k];
total_hum += huml [k]+hum2 [k] ;

}

average_temp = total temp,/10;

average_hum = total hum/10;

led.clear():
lecd.zetCursor{Q,0) 7
led.print ("HEW DATA™) ;
digitalWrite (LED, LOW):
delay {1000} 2

led.clear();

led. setCursor{0,0) 7
led.print ("Temperature: ™) ;
led.print (average temp) ;
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led.print (average_temp) r
led.setCursor{0,1);
led.print ("Humidity HE
led.print (average _hum) ;
delay (5000) ;
digitalWrite (LED, HIGH);

vold minta sensor{unaigned char node)

{
sensor.readll (A0) ;
f/templ [index_data] = (int)3enscor.CeMperaturse;
S/huml [index data] = (int)sensor.humidity;
all data = "N"+({5String)node+"#";
int str_len = all data.lsngth({) + 1:
char data[str_len];
all data.toCharArray({data, str_len):
rfa95.zend {data, sizeof{data)):
rf95.waitPacketSent () ;

int H[5][€]:
int T[5][€]:
int num node;
int index_dt;
vold ambkil dataf()

uintZ_t buf [RH_RFS5 MA¥X MESSAGE LEN]:
uintd t len = sgizeof{buf);
if (rf95S.waitivailableTimeout (4000))
{
if (rf95.recwv(buf, =&len))
{
if{{buf[0]=="H"})ee(buf [1]==num nods+43})
{
int parsing;
delay(10)r
ffled.clear();

for{int i=0;i<len;i++)

{
if{(buf[i] == "N'}) parsing = 0;
if{buf[i] == '"TI'}) parsing = 1;
if{buf[i] == 'H') parsing = 2;
if{(buf[i] == "4') parsing = 3;
if {parsing == 1)
{
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if{buf[i]=="T1")getTemp = "";
1s

{
getTemp+=(char)buf[i]:
}
if {parsing ==2)
{
if{buf[i]=="H")getHum = "";
else
{
getHum+= (charjbuf[i]:
}

}
T[num node] [index dt] =
H[num node] [index dc]

tolnt{);
getHum.toInt () ;

|

=]

1

ot

—

i
B

[

[

1s

1]

— i =

fifled.clear();
S/ led.print ("Receive failed™);
f/goto kirim;

}
1
}
else
{
ffled.clear();
[flcd.print ("noreply ©);
fflecd.print (num_node) ;
}

void rata{int persen)

int rata_slawve_h=0;
int rata_slave_t=0;
int rata_master h=0;
int rata master_t=0;
int rata_all h=0:
int rata all t=0;

for{int x=2; x<=4; X++)

{
for{int y=1; ¥<=3; y++)
{
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rata_slave hi+=H[x] [¥];
rata_slave t+=T[x] [¥];

}
1
for({int z=1; E£<=5; EZ++)
{
rata master_h+=H[1l] [2]:
rata master_t+=T[1l] [2]~s
1

rata_ slave h/=13;
rata_slave_t/=15;
rata_master_h/=5:
rata_master_t/=5:

rata _master_h=rata master h'persen/100;
rata_slave _h=rata_slave_h*({l100-persen)/l00;
rata_master_ t=rata master_ t*persen/100;
rata_ slave t=rata slave t*(l00-persen)/l00;
rata_all h=rata master h+rata_slave_h;
rata_all_ t=rata master t+rata_slave_t;

all data = "AT"+(String)rata all t+"H"+({5tring)rata_all h+"#";
int str_len = all_data.lsngth() + 1:

char data[str_len]:

all data.toCharArray(data, str_len);

rfa5.zend{data, =sizeci(data))s

led.cl=ar():

led.setCursor{0,0) 7

led.print ("NEW DRTL™);
digitalWrite (LED, LOW):
delay (1000} ;

led.clear():
led.setCursor{0,0);
led.print ("Temperature: ™):
led.print {rata_all_t);
led.setCursor{0,1);
led.print ("Humidity S
led.print {rata_all_h);
delay (2000}
digitalWrite (LED, HIGH):
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veid loop()

{

for{index_dt=1;index_ dt<=5;index_dt++)

{

}

sensor.readll (RO)

digitalWrite (LED, HIGH);

H[l] [index_dt] = ({int)aensor.humidity;
T[1l] [index dt] = ({int)sensor.tsmperatur

for {num_node=2;num_node<=4;num node++)
{

minta senscor (num_node) ;

d=lay (10} ;

ambxil_data();

lay {1000} »

rata(a0);
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#¢include «<5PI.h>

#includs <RH_RFS5.h>
#¢include <dht.h>

#include <LignidCrystal.h>

#defins RFMS5_C5 10
#defins RFMS5_R5T &
#defins RFM35 INT 2

#define RF95_FREQ 915.0
const int rs =8, en=7, dd = &, d5 = 4, dé
LigquidCrystal lcd({rs, en, d4, 45, d&, 47):

f/ Singleton instance of the radic driwver
BH RF35 rf%5(RFMS5 C5, RFMS5 INT);

#$defins LED &
dht sensor;

int hum2[5];

int temp2[5];:
int templ[5];
int huml[5];
String ind;
String getTemp:
String getHum;
String all_datar
int index;

int average_tempr
int average hum;

volid setup()

{
pinMode (LED, OUTFUT);
digitalWrite (LED, HIGH):
pinMode (RFMS5_RST, CUTEUT);
digitalWrite (RFM85 RST, HIGH):

led.begin{le, 2):

S/ manual reset

digitalWrite (RFM95_RST, LOW):

delay(10);

digitalWrite (RFM85 RST, HIGH):

delay{10);

led.setCarsor {0, 1) r

while {!rf£95.initc{)}) {
led.print("init failed™):
while (1):

}

led.print {("init OE!™}):
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/f Defaults after init are 434.0MHz, modulation GFSE_Rh250Fd250, +13dbM
if (!rf95.setFrequency (RF85_FREQ)) [
led.print{"setF failed™);
while (1):
}
rfa5.3etTxPower (23);
led.clear();
led.setCursor (0,0}
led.printc (™ NODE 2 -
led.s=tCursor {0, 1)
led.print ("Beady..."):
delay (1000} ;

}

vold send sensor(char index data)

{
sensor.readll (RO) ;
digitalWrite (LED, HIGH):;
humd [index data] = (int)sensor.humidity;
tempd [index data] = (int)sensor.temperature;
all data = "N2"+ind+"T"+(5tring) tempd [index data]+"H"+({3tring)hum2 [index data]+"#";
int str_len = all data.lsngth{) + 1;
char data[str_len];
all data.toCharirray(data, str_lenj;
rfa5.3end{data, sizeci{data)):
rfas.waitPacketSent () ;

}

vold print_awverage ()
{
int total temp,total hum;
total temp=0;
total_hum =07
for{int k=0; k<57 k++)
{
total_temp += templ [k]+templ [k]:
total hum += huml [k]+hum2 [k];
}
average_temp = total_temp/10;
average _hum = total_hum/10;

led.clear();
led.secCursor(0,0);
led.print ("NEW DATA"™):
digitalWrite (LED, LOW);
delay (1000} ;

led.clear();
led.secCursor(0,0);
led.print ("Temperature: "):
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lcd.print {(average_temp);
led.setCursor{0,1);

led.print ("Humidity .
lcd.print (average_hum) ;
delay (5000} ;

digitalWrite (LED, HIGH);

vold get_datal()

uinti t buf[RH _RF35 MARX MESSAGE LEN]:
uintd t len = sgizeof (buf);
if (rf95.available())
{
if (rf45.recvi{buf, =zlen))
{
if{{buf[0]=="H")&ss{(buf[l]=="1"})
{
ind = (charjbkuf[2];
index = ind.tolInt():
send_senscor (index);
int parsing;

[}
=]

if{buf[i] == "N') parsing
if(buf[i] == 'I') parsing
if{buf[i] == "H') parsing

i
|5 I ]

if (parsing == 1)
{

if{buf[i]=="T")getTemp =
1=

]

- (T

getTemp+=(char)buf[i];

}

if (parsing ==2)
{

if{buf[i]=="H")getHum = ""
1s

i

- T

getHumd=({charjbuf[i]

}

}

templ [index] = getTemp.tolnt();
huml [index] = getHum.tolnto():
if (index==4)

{
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delay (2000) 7
print_awverage();
}
}
glse if {(buf[0]=="E'})
{
delay (100} ;
rf95.waitPacketSent () ;

1
glse
{

Ffled.clear();
{/lcd.print ("Receive failed");

int H,T:

vold kirim data()
{

sensor.readll (R0) 7

H =
T =
all "H™+ {String)H+"#";
int str_len = all data.lsngth{) + 1:

char datal[str_len]:

all data.toCharArray(data, str_lenj;
rf95.32nd {data, sizecf({data)):s
rf95.waitPacketSent ()

int rata H,rata_I;
void node ()
if (rf£95.available())
uinti_t buf[RH_RF95 MR¥ MESSAGE LEN];
uintd_t len = sizeof(buf):

if (rf£95.recwvi{buf, =len))

{
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if{{buf[0]="H")ss{buf[l]=="2"})
{
kirim data():
}
else if({buf[0]=="L"}
{
digitalWrite (LED, LOW) ;
int parsing;
delay (10} ;
fflcd.clear();

for{int i=0;i<len;i++)

[}
=]

if(buf[i] == "L'") parsing
if{buf[i] == 'I") parsing = 1;
if{buf[i] == 'H") parsing
if{buf[i] == "#") parsing
if(parsing == 1)
{

if{buf[i]=="T")getTemp = "";

else

{

getTemp+=(char)buf[i] ;

}

}

i
LER o8 ]

if (parsing ==2)
{

if{buf[i]=="H")getHum = "";

1=

i

T

getHum+=({char)buf[i]:

rata_T = getTemp.tolnt();
rata_H = getHum.toInt(};
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digitalWrite (LED, LOW):
d=lay (1000} 7
led.clzar():
led. setCursor{0,0) ;
led.p
led.p 1
led. 3= race{0,1);
Lcd.print ("Humidity
led.print (rata H)
Jfdelay{2000);

void loop()
{
noded () 7

"):
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#¢include <SPI.h>

#includs <RH_RF95.h>
#¢include <dht.h>

#include «<LigquidCrystal.h>

#defins RFM95 C5 10
#defins RFMS5_RS5ST &
#defins RFMS5_INT 2

#defins RFS5_FREQ 515.0
const int r8a = 8, en = 3, dd = 4, 45 =
LiguidCrystal lcd{rs, =n, d4, 45, 4d&,

RH_RF4953 rfa5(RFM45_C5, RFMA5_INT);
#defins LED 13

dht sensor;

int hum2 [5];

int temp2[5]:
int templ[5]:
int huml[5];
String ind:
String getTemp:
String getHum;
String all_data;
int index;

int awverage_temp:
int awerage hum;

viold setup()
{
pinMode (LED, OUTPUT);
digitalWrite (LED, HIGH);
{RFM85 RST, CUTPUT);
digitalWrite (RFM85 RST, HIGH):

pinMods

led.begin(lé, 2);

manual reset

digitalWrice (REM95_R5T, LOW):

delay{10);

digitalWrite (RFM85 RST, HIGH):

delav({10);

led. setCursor{0,1):

while ('rf£85.init()) {
led.print("init failed™):
while (1};

}

led.print ("init OK!™):

i

5, dé = &, d7 = T;

47y 5
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/f Defaults after init are 434.0MHz, modulation GFSKE Fb250Fd250, +13dbM
if (!rf95.secFrequency(RFS5_FREQ)) |
led.print ("setF failed™);
while (1):
}
rf95.3etTxPower (23, false);
led.clear():
led.setCursor (0,0) 7
led.print (™ HNODE 3 "V
led.setCursor(0,1)
led.print ("Ready..."}:
delay {1000);

}

void send sensor({char index data)

{
sensor.r=adll (A1) ;
digitalWrite (LED, HIGH):;
humz [index data] = (int)sensor.humidity;
tempd [index data] = (int)sensor.temperaturs;
all data = "N3"+ind+"I"+(5tring)tempd[index data]+"H"+(5tring)humd [index data]+"#":
int str_len = all data.lsngth{) + 1:
char data[str_len];
all data.toCharirray(data, str_len):
rfa5.send (data, sizecf({data));
rf95.waitPacketSent () ;

}

vold print_awverage ()
{
int total_temp,total hum;
total temp=0;
total _hum =0;
for{int k=0; k<57 k+H4)
{
total_temp += templ[k]+tempd [k];
total_hum += huml [k] +hum [k];
}
average_temp = total_temp/l0;
average_hum = total hum/10;

led.clear{);
led.secCursor(0,0);
led.print {"HEW DATA™);
digitalWrite (LED, LOW);
ds=lay (1000} ;
led.clear{);
led.secCursor(0,0);
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led.print ("Temperature: "):
led.print (average_temp) 7
led.setCursor{0,1);
led.print ("Humidity A H

lecd.print (average _hum) ;

delay(5000) ;
digitalWrite (LED, HIGH):

vold get_datal()

{

uint®_t buf [RH_RF95_MAX MESSAGE_LEN]:

if (rf95.recwvi{buf, s&len})
{
if{{buf[0]="H")ss{buf[l]=="2"))
{
ind = (char)buf[2]:
= ind.toInt{);
send_sensor (index) ;
int parsing;

index

S flcd.print { {char*)buf);
delay (10);
for{int i=0;i<len;i++)

{

if{buf[i] == 'N') parsing = 0;

if{buf[i] == 'T') parsing
if{buf[i] == 'H') parsing
if{buf[i] == "$#') parsing
if{parsing == 1)

{

i nn
i [

if(buf[i]=="T'}getTemp = "";

ls

[

—-— i

getTemp+=(char)buf[i];

if{parsing ==2)
{

if(buf[i]=="H')getHum = "";
ls

[

-~ i

getHum+=({charjbuf[i];
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templ [index] = getTemp.tolnt();:
huml [index] = getHum.toInt():
f/led.clear() ;lcd.print { {char*)buf) ;
if {index==4)
{

delay (2000) ;

print_average ()

1

las if ({(buf[d]=="0"})

e

delay (100} ;
rf95.3=nd("R", 1) ;
rf95.waitPacketSent();

1s

1]

e

/flcd.clear();
S/led.print({buf[1]);
//led.print ("Receive failed™);

1=

m

e

led.cl=ar():
led.print ("noreplvy™)

int H,T:

vold kirim dataf()

{
sensor.readll (ARl);
digitalWrite (LED, HIGH);
H = (int)sensor.humidity;

aturey

T = (int)sensor.t=

all data = "N3T"+({5tring)T+"H"+(String)H+"#";

int str_len = all data.lsngth{) + 1;
char data[str_len];

all data.toCharArray(data, str_len);
rf95.zend{data, sizecf{data)):
rf95.waitPacketSent() ;s

int rata H,rata TI:
void node3 ()
{

if (rf95.available())

{
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uinti_t buf [RH_RF95 MRE MESSAGE LEN]:
uintd t len = sgizeof (buf);
if (rfa5.recwv{buf, =len))

{
iE((buf[0]=="1")ss (buf[1]=="3"))
{

kirim data();

lse if({buf[0]=='L")}

[ —

digitalWrite (LED, LOW) ;

int parsing;

delavy (10) 7

Sifled.clear()

for{int i=0;i<len;i++)

{
if{buf[i] == 'A') parsing
if{buf[i] == 'I") parsing 1;
if{buf[i] == 'H'") parsing 2;

] [} [}
=)

iff{buf[i] == "#") parsing
if{parsing == 1)
{

if{buf[i]=="T")getTemp = "";
1lse

e ]

getlemp+={char)buf[i];
}

1

if {parsing ==2)
{

if{buf[i]=="H")getHum = "";
1s

1

e ]

getHum+=(char)buf[i];

}
}
rata_T getTemp.tolnt ()
rata_H = getHum.tolnt()r

led.cle=ar();
lcd.setCursor{0,0);
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alWrite (LED, LOW
delay (1000)

digit
led.setcCurscr{0,0)
led.sectCursocr{0,1) 7

fidelay (2000) ;

vielid loop()
{

noded ()7

S/led.print ("hoooo™) ;

")

")
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#include <SPI.h>

#includs <RH_RFS35.h>
#¢include <dht.h>

#include <LiguidCrystal.h>

#defines RFM95 _C5 10
#defins RFM95_RST 9
#defins RFMS5_INT 2

#defins RF95_FREQ 915.0
const int ra = 8, en = 3, d4d = 4, d5 = 5, dg =
LignidCrystal lcd{rs, en, d4, 45, 4d&, 47);

RH _RF95 rfi5 (RFMS5_C5, RFMSS_INT):
#define LED 13

dht sensor;

int hum2[5]:

int temp2[5]:
int templ[3]:
int huml [5];
String ind;
String getTemp;
String getHum;
String all datar
int index;

int awverage temp:
int awverage hum;

void setup()

{
pinMode (LED, CQUTEUT);
digitalWrite (LED, HIGH):
pinMode (RFM85_RST, COUTEUT);
digitalWrite (RFM&5 RST, HIGH):

led.begin{le, 2);

// manual reset

digitalWrite (RFMS5_RST, LOW):

delay (10);

digitalWrite (RFM95_RST, HIGH):

delay (10}

led.setCursor (0,1}

while (!r£95.init(}) {
led.print ("init failed™);
while (1):
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}

led.print{"init OK!™);

/f Defaults after init are 434.0MHz, modulation GFSE_Eb250Fd250, +13dbM
if (!rf95.setFrequency (RF95_FREQ)) |
led.print ("setF failed™):
while (1):
}
rf95.setTxPower(23, false);
led.clear();
led.secCarsor{0,0) 7
led.print (™ NODE 4 "V
led.setCursor(0,1);
led.print {("Ready..."):
delay {1000} ;

vold send sensor{char index data)

sensor.readll (Rl)

digitalWrite (LED, HIGH):;

hum2 [index data] = (int)sensor.humidityr

temp2 [index data] = (int)sensor.temperature;

all data = "N3"+ind+"T"+(5tring)temps [index data]+"H"+(String)hum [index data]+"#";
int str_len = all data.lsngth{) + 1;

char data[str_len];

all data.toCharArray(data, str_len):

rf495.zend{data, sizecf{data)):

rf95.waitPacketSent () ;

a

id print_average ()

int total_temp, total hum;

total temp=0;

total _hum =0;

for{int k=0; k<5; kt+)

{
total_temp += templ [k]+temp2 [k];
total_hum += huml [k]+hum2 [k];

1

average _temp = total temp/10;

average_hum = total hum/10;

led.clzar();
led.setCursor (0,0} ;
led.print ("NEW DATA™);
digitalWrite (LED, LOW);
delay (1000) ;
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led.clzar();
lcd.secCursor{0,0) ;
led.print ("Temperature: "j):
led.print (average_temp) r
lcd.sectCursor{0,1)r
led.print ("Humidity N
led.print (average_hum) ;
delay(5000);
digitalWrite (LED, HIGH):

vold get_datal()

uinti_t len = sizeci(buf):
if {rf95.availakle())

if {rf9%.recwvi{buf, =len))
{
if{({buf[0]=="H")ee{buf[1l]=="2"}})
{
ind = (charjbuf[2]:
index = ind.tolnt():
send_sensor(index);
int parsing:r
ffled.print({{char*)buf);
delay{10);
for{int i=0;i<len;i++)

if (buf[i
if (buf[i

[}
[

'H') parsing
'T'") parsing

1}
=

]
]
]
]

if{buf[i] == '"H') parsing = 2;
if{buf[i] == "4') parsing = 3:

if (parsing == 1)
{

if{buf[i]=="T")getlemp = "";
1s

1]

—-—

getlempt= (char)buf[i];

if (parsing ==2)
{

if{buf[i]=="H"')getHum = "";
1s

]

—-—

getHum+=({char)buf[i];
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}
}
templ [index] = getTemp.tolnt():
huml [index] = getHum.tolnt();
J/led.clear () ;led.print { {char®)buf) ;
if {index==4)
{

delay {2000} ;

print_average();

las 1€ ({buf[0]=="02"})

e

delay (100} ;
rf95.3=nd("R", 1) ;
rfas.waitPacketSent();

13

il

[ e

f/led.clear():
J/led.print (buf[l]);
f/led.print ("Receive failed™):

1s

[

e

led.clear():
led.print {("noreply™)

int H,T;

vold kirim datal()

{
sensor.readll (Al);
digitalWrite (LED, HIGH):;
H = {int)sensor.humidity;
T = (int)sensor.temp ure;
all data = "N4T"+({String)T+"H"+(String)H+"#";
int str_len = all_data.lsngth{) + 17
char data[str_len];
all_data.toCharArray(data, sStr_len);
rfa5.zend (data, sizeci{data)):
rf95.waitPacketSent () ;
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int rata H,rata T:

vold noded ()

if [rf95.availakl

(1

il

uinti_t buf [RH _RFS%5 MAX MESSAGE LEN];
uintd_t len = gizeof(buf):
if (rf95.recv({buf, :clen))

{

iE{{buf[0]=="N")ss({buf[l]=="4"})
{

kirim data();

lss if(buf[0]=="1")

— i e

digitalWrite (LED, LOW) ;
int parsing;

delav {10}
Sfled.clear();

for{int i=0;i<len;i++)

{

if{buf[i] == '&'") parsing = 0;
if{buf[i] == 'T'") parsing = 1;
if{buf[i] == "H'") parsing = 2;

[}
L

if{buf[i] #') parsing
if{parsing == 1)

{
if{buf[i]=="T")getTemp = "";
=ls

1]

— i

1
}

if (parsing ==2)
{

if{buf[i]=="H')getHum = ""
1s

m

—

getHumt={charjbuf[i];

rata T = getTemp.tolnt()s
rata H = getHum.tolnt(j:
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led.s=tCursor(0,0) 7

led.s=tCursor(0,1);

nt {rata_ H);

SSdelay (2000) ;

volid loop ()
{

noded ()7

S/led.print {("hoooo™) ;

LOW) »

")

")
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