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UniPy: A Unified Programming Language for MGC-based loT Systems
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Abstract

The advent of Internet of Things (IoT) makes common nowadays computing environments involving
programming not a single computer but several heterogeneous distributed computers together.
Developing programs separately, one for each computer, increases programmer burden and testing all
the programs become more complex. To address the challenge, this paper proposes an RPC-based
unified programming language, UniPy, for development of MGC (eMbedded, Gateway, and Cloud)
applications in IoT systems configured with popular computers such as Arduino, Raspberry Pi, and
Web-based DB server. UniPy offers programmers a view of classes as locations and a very simple
form of remote procedure call mechanism. Our UniPy compiler automatically splits a UniPy program
into small pieces of the program at different locations supporting the necessary RPC mechanism. An
advantage of UniPy programs is to permit programmers to write local codes the same as for a single
computer requiring no extra knowledge due to having unified programming models, which is very
different from the existing research works such as Fabryq and Ravel. Also, the structure of UniPy
programs allows programmers to test them by directly executing them before splitting, which is a
feature that has never been emphasized yet.
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Fig. 1. Approach of Integrated Language for loT Program
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1. Motivation: Home Monitoring System
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2. UniPy: A Design and Implementation
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class MyArduino(Arduino):
_int_doorPin = 2
_int_preState = LOW
_int_postState = LOW

def _void_setup():
pinMode(doorPin, INPUT)

def _void_loop():
readDoorSensor()

def _void_read_DoorSensor():
postState = digitalRead(doorPin)
if postState==HIGH and preState==LOW:
MyRaspberry.reqSend(‘c’) # close
preState = postState
if postState==LOW and preState==HIGH:
MyRaspberry.reqSend(‘o’) # open
preState = postState

class MyRaspberry(Raspberry):

def reqSend(val):
if val== ‘¢’ or val =='0":
pic_bin = takePhoto()
MyCloud.recordDoorState(val, pic_bin)

class MyCloud(Cloud):

def recordDoorState(openclose, pic_bin):
pic_loc = save_picture(pic_bin)
time = getTime()

# insert into

# doorStateTable

# (col_openclose, col_pic_loc, col_time)

# values (openclose, pic_loc, time)

Fig. 5. Example of Integrated Program Collecting Magnetic
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Connected Devices in the Home Monitoring System

From To Protocol

Arduino Raspberry Serial

Raspberry Arduino Serial

Raspberry Cloud HTTP

Client Cloud HTTP

Cloud Client HTTP

Client Raspberry Socket
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$ unipyc doorSensorCollection.py
—MyArduino:MyRaspberry
:Serial:baudrate=9600
—MyRaspberry:MyCloud
‘Http:ipaddr=192.168.0.123

webA] UniPy Zutdefollx] o] gxjeln A3 94 s =
& off vloJg] Falell Bagk Sl eojneeE 7 4] HE

I = Qlrk 282 Dol 94 3 D m0S $3F8h= 4,

m o]

/11 MyArduino.ino ////1111111111111111111111111111111111111
int doorPin = 2

int preState = LOW;

int postState = LOW;

void setup() {

Serial.begin(9600);

pinMode(doorPin, INPUT);

void loop() {
readDoorSensor();
}
void readDoorSensor() {
postState = digitalRead(doorPin);
if (postState==HIGH && preState==LOW) {
Serial.printin(3);
Serial.printin(99); /* ‘c’ */
preState = postState;
}
if (postState==LOW && preStaet==HIGH) {
Serial.printin(3);
Serial.printin(111); /* ‘o’ */
preState = postState;
}
}
/11 MyCloud.py ///11111111111111111111111111111111111111111
def _dispatch():
funid = getCgiField(‘_funid’)
if (funid == 4):
recordDoorState()
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E
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/11 MyRaspberry.py ////1111111111111111111111111111111111
url = ‘http://192.168.0.123/common.php’
ser = Serial()

def _dispatch():
_funid = ser.read(1)
if (_funid == 3)
regSend()
def regSend():
val = ser.read(1)
if (val == 99): /* ‘¢’ */
pic_bin = takeAPhoto()
reg.request(‘POST’, url,
data={"_ARGSPRG’ : ‘MyCloud.py’,
_funid’ 47,
‘_ARGSO’ : ¢,
‘_ARGS1’ : pic_bin})
if (val == 111): /* ‘0’ */
pic_bin = takeAPhoto()
req.request(‘POST’, url,
data={"_ARGSPRG’ : 'MyCloud.py’,

_funid’ ‘47,
‘_ARGSO’ : ‘o',
‘_ARGS1’ : pic_bin})

/1] MyCloudy.py (Cont.) ////111111111111111111111111111]
def recordDoorState():

openclose = getCgiField('_ARGS0’)

pic_bin = getCgiField('_ARGS1’)

d_pic_loc = save_picture(pic_bin)

insert into
doorStateTable(d_openclose, d_pic_loc)
values (openclose, d_pic_loc)

FH Ik ¥ HF

Fig. 6. Automatically Generated Programs From the UniPy Program Example
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V. Conclusions
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