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A Reflection Mechanism for an FRP Language
for Small-Scale Embedded Systems

TAKUO WATANABE!-®)

Abstract: This paper presents a simple reflection mechanism for a functional reactive programming lan-
guage designed for resource-constrained embedded systems. The proposed mechanism allows accessing the
internal structure of the runtime system of the language via time-varying values. This means that reflective
operations are also reactive. The mechanism introduces a certain degree of flexibility and adaptability to the
statically designed runtime system of the language.
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module FanController # module name

in tmp : Float, # temperature sensor
hmd : Float # humaidity sensor
out fan : Bool # fan switch
5| 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 >= 75.0 + ho

# hysteresis offset

5| node ho = if fan@last then -0.5 else 0.5
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. metamodule
// current and previous node values

float node_tmp, node_hmd, node_di, node_ho, in out
: last_tmp, last_hmd, last_di, last_ho; world world

bool node_fan, last_fan;

reification

| —\

single node

5| // performs a single iteration

7| void update() {

N

// reads input node values
Input(&node_tmp, &node_hmd);

// updates internal/output nodes
update_di(&node_di, node_tmp, node_hmd);
update_ho(&node_ho, last_fan);
update_fan(&node_fan, node_di, node_ho);
// performs output

Output (&node_fan);

// records node values for next iteration
last_tmp = node_tmp; last_hmd = node_hmd;
last_ho = node_ho; last_di = node_di;

last_fan = node_fan;

// computes the new value of di

>3] void update_di(float *node_di, float node_tmp,

float node_hmd) {
*node_di = 0.81 * node_tmp + 0.01 * node_hmd
* (0.99 *x node_tmp - 14.3) + 46.3;

. other update functions ...

int main() {

. initialization code ...

while (true) update();

B3 ay84 VT 2ETR (ffishk)

// reads the sensor values

void Input(float xtmp, float *hmd) {

*tmp = (float)i2c_read(ADDR_TMP);
*hmd = (float)i2c_read(ADDR_HMD);

// turns the fan ONJOFF
void Output(bool *fan) {

if (xfan) gpio_set_bit(REG_GPIO_A, PIN_FAN_SW);
else gpio_clear_bit(REG_GPIO_A, PIN_FAN_SW);
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module VanillaMeta 1| // world represents the entire program state
in in_world : World 2| world_t #*world;
out out_world : World
use Reflect 1| void Input(world_t *in_world) {
in_world = world;
;| node out_world = in_world of 6|}
# Finishes a single base—level iteration 7
(1, ys) > (ys, [D | void Output(world_t *out_world) {
# Updates a base—level node 9 world = out_world;
(xs@((n, p, c, e):xs'), ys) -> 10|}
eval(e, xs, ys) of
# Updates the current value of the node B 7 6 D7zdDAIIa—F
Just(v) -> (xs', ys ++ [(n, c, v, e)])
# Does not update if evaluation fails 1| func valueOf[al(xs : [Nodel, n : String) : Maybe[a] =
Nothing -> (xs', ys ++ [(n, p, c, e)]) 2 Lc|] (m _, c, 2)<-xs,n=m]of
[v] -> reify[al(v)
Bl6 F74LVEDAYEY 2—)L . -> Nothing
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