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Execution of a Functional Logic Language Using
the Dataflow Graph Representation

Kim, Yong Jun'- Cheon, Suh Hyun™

ABSTRACT

In this paper. We describe a dataflow model for efficient execution of a functional logic language and a method of
translation a functional logic language into a dataflow graph. To explore parallelism and intelligent backtracking, we us
model in which clause and funetion are represented as independent dataflow graph. The node denstes basic actions to be
performed when the clause and funetion are executed. The dataflow mechanism allows an operation to be executed as
soon as all its operands are available. Since the operations can never be executed earlier, a dataflow model is an
excellent base for increasing execution speed. We did decrease a delay time with concurrent execution of dependency
analysis and subgoal.
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Unlf\(an,bn) {
input ¢ an be © {constant, varable, constructor, ..}’

13
output © binding list @ - U (Xym}

let V = {v | v is a varable symbol}

C = {c | ¢ is 4 constructor}

F o= {f(xy, .., xo) | fis a function symbol}
process

if (an & V) returnian/by)

if (by & V) retum(bn/as)
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where ¢ <)
it in = m) returmifailure)
returniUmfvity snd U Unifvies s

U w Unifyinesw)) )
fila © F 2~ b= O
if{ Reduction(as) == failure) returntfailure)
else return{ Unifv{Reduction(a,). balb)
if (hy € F A a, = ()
ifl Reductionthby,) - -
else returniUnifv(Reduction(b.). a.))

1
{

failure) retwrn(failure)

Reduction(f,)

if (fy = ) rotumif.)

if (f, & Fid

let £ = fixi ... Xo)

i (-ix, x; is non-ground term)
return(failure !

1 (f is prmitive function)
refurnf{evaluate(f,})

if (there exist a rewrte rule f, - @) {

if {gn is WHNEF)

else retum(Reduction(g,))

return(g, !
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i (a == variable && b = constant)
serd_next{a/b);
if (b == variable && a == constant)

send_next(h/ak
if (a = constant && b == constant)
if {a = b) send_next{success)
else send_previous(failure)
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EXECUTE(subgoal) {
if (state == wtial) |

state = wat;
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result = call (subgoal’;
send_next(result)
if fexist more subgoul
state = exegutel
else state - finish;
}
else W{state =+ execute) |
state © waits
result - calllanother subgoal);
send_next(result)
if {exist more subgoal)
state = execute;
else state = finish;

else

send_previous!(fail);
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APPLY(fun, arg_list) {
if {fun == primitive function)
send_next(compute(fun arg_list};
else  send_next(fun{arg list))
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let predicate = form of head - subgoals.
let head = form of p(x1, x2, .. xn),
input goal = ql(yl, v2, .., yml.
COMFILE [predicate] =
DIST_HEAD(goal, head) [0, 1, 2, ... . n]
(. UNIFY(q p) [c0]
11 COMPILE_UNIFY[v1, xi]

n:  COMPILE_UNIFY[yn, xn]
¢ MERGE_HEAD(, _ .., ) [d1]
d COMPILE_SUB{subgoals]
COMIPLE UNIFYIxi, vil = if {yi = function! 1
FUNCTION(xD) [g.1]
a UNIFY(_, vi) [ed] )
UNIFY (xi, vi} fc.i]
let subgoals = form of subgoall, ... sungoaln
COMPILE SUB[subgoals] = COPY {12, ... n)
1. UPDATE {(subgoat 1)
COMPILE_FUN_ARG[subgoal 1]
EXECUTE
ri UPDATE 2

n UPDATE {subgoal n}
COMPILE_FUN_ARGsubgoal nl

EXECUTE
m-1. UPDATE m
m. RETURN

let subgoal = form of (X1, X2, ..., X
COMPILE_FUN_ARG [subgoal] = f()l”(l 1 iZmice)

if (Xi = function term)
FUNCTION(XD
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el luncaon - torm ol tun head - st hody
let fun head = form of fixl, x2, .. xn),
input -~ ogivl, v2, Loym)
COMPILE_FUN [function] =
DIST_I-lEAD(input. furn_head) [0, [, 2, ..., nl
4 UNIFY(g, ¥ [c.0]

b COMPILE_UNIFY _FUNIvE, x1i

n: COMPILE_UNIFY_FUN[yn, xn]
¢t MERGE_IIEAD(_, _, .., ) [d1]
DISTRIBUTE(argurnents)
COPY
COMPILE BODY[fun body]
COMIPLE_UNIEY_FUN[xi, yil =
if( yi is not ground value}
send(failure) {c.l
else |
if {vi = function) {
FUNCTION(x1) {g.1]
g UNIFY(, vi) [cil }
UNIFY(xi, yi) [ci] @
COMPILE _BODYlifun_body] =
if tfun_bodv = constant)
CONST{fun_body}
if (fun_body 1s form of "if ¢ then pl else p2™) |
COMPILE_BODY (¢)
SWITCH ] 12
rl: COMPILE_BODYlp!]
r2: COMPILE_BODY(p2]
MERGE }
if (fun_body 18 form of "fix1, .., xn)" {
ASSEMBLE(x], ... xn)
APPLY(f, ix1, .. xn)) }
if tfun_body is form of "THIT]" {
ASSEMBLE(IT, T)
{ONS }
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