EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2024-12-21

VIICE B

/11

BB 7o T4 7705
HBARARAY AT LEFEDOE

Nakano, Fumiaki / #Ef, S

AN

PN N R S S

%E&Iﬁ?kiﬁ%ﬁ%. BRBEMRPHR / ZBHAEZXRZRECE. [FHREZMAR

12

1

6
2017-03-31

https://doi.org/10.15002/00014409



BT T 077w s I 071285
FAIAT T AT KBRFE DT
Research on Development of Embedded Systems
Using Functional Reactive Programming

ok

SIHZ

Fumiaki Nakano
TEBORF RGeS R 2R SR 2 RK
E-mail: 15t0012@cis.k.hosei.ac.jp

Abstract

Functional languages are easy to detect bugs in a
program at early stages and the program is unlikely to
cause unexpected behavior, mainly because reference
transparency is maintained, therefore, it is useful for
assembling a high quality system. However, writing
programs in a functional language tends to be hard
when the system needs to acquire information from the
outside, updating values by processing on that
information. Functional reactive programming (FRP) is
gaining attention as a framework to declaratively
describe such processing. FRP is a very useful
programming paradigm for describing operations that
requires time handling such as physical operations,
games, animation, parallel processing and other
processing in real world domains. However, FRP is
difficult to understand and cannot be handled easily. It
takes time to actually perform coding. Therefore, in this
research, we have implemented a library for embedded
systems that makes FRP easier to handle. This makes it
possible to improve code size reduction, readability, and
ease of use. In this experiment, this library was able to
reduce in code amount. Readability and ease of use were
improved by the functions provided by the library.
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mainl = proc _->do
_ <-initialAuto -< ()
car -< (White, Far)
sensors = proc _->do
light <- getLightE -< ()
returnA -< (light)
motors = proc light -> do
case light of
Black ->do
_ <- straightMotor -< ()
returnA -< ()
White -> do
_ <-leftMotor -< ()
returnA -< ()
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initialize = proc _ ->do
aaS
True ->do
_ <-initialSensor [(port_1,
type_sensor_light_on)] -< ()
_ <-initialMotor [port_c, port_b] -< ()
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sensors = proc _->do
light <- getLightT port 1512 -<()
returnA -< light
motors = proc light -> do
case light of
Black -> do
_ <- freeMotor [(port_c, 255), (port_b, 255)] < ()
returnA -< ()
White -> do
_ <- freeMotor [(port_c, 255), (port_b, 0)] -< ()
returnA -< ()
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initialize = proc _ -> do
result <- setup -< ()
case result of
True -> do
_ <-initialSensor [(port_1, light_on),
(port_3, ultrasonic_cont)] -< ()

_ <-initialMotor [port_c, port_b] -< ()
_ <-initialSet -< ()
returnA -< ()

returnA -< ()
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car :: (HasTime t s) => Wire s () 10 (Light, Dis) ()
car = proc (light, dis) -> do

_ <- motors -< (light, dis)

_ <-chatter < ()

(light1, dis1) <- sensors -< ()

car -< (light1, dis1)
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motors = proc (lightL, lightR) -> do
case (lightL, lightR) of

(Black, Black) -> do
_ <-straightMotor -< ()
returnA -< ()

(Black, White) -> do
_ <-rightMotor -< ()
returnA -< ()

s

sensors = proc _->do
light <- getLight port_1 -<()
dis <- getDistance port_4 -< ()
returnA -< (light, dis)
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park :: (HasTime t s) => Wires () 10 () ()
park = after 2 . stopMotor <|> leftMotor

ghc --make LineTraceCar.hs BrickPi.o tick.o —rtsopts
sudo ./LineTraceCar +RTS —K100M
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