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Introduction of a Context-Oriented Programming Mechanism
to an FRP Language for Small-Scale Embedded Systems

TAKUO WATANABE!'®

Abstract: This paper briefly describes the design of a simple context-oriented programming extension to
Emfrp, a purely functional reactive programming language for resource-constrained embedded systems. The
proposed extension provides a layer mechanism along with a a feature to describe events along with the layer
activation. An example shows that the extension can eliminate typical cross-cutting code that often appear

in plain Emfrp programs.
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module FanController2 # module name

in tmp : Float, # temperature sensor

hmd : Float, # humidity sensor

clock : Int # POSIX time system clock
out fan : Bool, # fan switch

ctime : Int # LCD for time
use Std # standard library

# discomfort (temperature-humidity) index
node di =
0.81 x tmp + 0.01 * hmd * (0.99 *x tmp - 14.3) + 46.3

;| # fan switch

node init[False] fan = di >= th

# threshold

7| node th = 75.0

# hysteresis behavior

layer HYSTERESIS where fan
enter node th = @proceed - 0.5
exit node th = @proceed + 0.5

# cumulative operating time

layer CTIME where fan
enter node init[@] ctime®@
retain node init[@] ctime

clock - ctime@last
clock - ctime@

# continuous operating time
layer OTIME where fan
enter node init[@] otimeod
retain init[@] node otime

clock
clock - otimeo

# stop the fan for 30 minutes

s|# after 2 hours continuous operation

layer SHUTDOWN where (otime >
enter node init[@] timer@ =
retain node init[Q] timer =
node fan = False

7200 || timer > @)
clock + 1800
timero@last - clock
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