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This paper proposes a programming system based on attribute grammar. Interpreting and
extending a grammar as a program is generalized with the term Grammar-based Programming.
A newly-designed language Leag, which realizes the grammar-based programming, describes the
behavior of of concurrent processes by treating a sequence of events issued by them as a sentence.

The sequential events are assumed to be interleaved into a sentence according to a global clock.
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GCode b2d is

type Term=[Int]

S(—v1) *R(0—v1)

D (sum—sum) = \eps

D (gum—v2) = P(—v1) D(sums2+vi—v2)

begy=0

by =1
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data Tree = Tip Int | Fork Tree Tree
GCode repmin is
type Term=Tree
S(—tree) = T(min—(tree, m))

where min=m
t(n—(Tip m, n)) = Tip n
T(m—(Fork t1 t2,min m1 m2))

= 1:'°rk1-‘(m—>(1:1, mi)) t(m——)(t2, ﬁZ))
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GCode cag is

type Term=[Int]

A(y+z) = b(cond(c,y,z)—*(c,y,z))
b(x-—»(True,7,x+2)) =1

b(x— (False,x+1,8)) = 0
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GCode fact is

type Term=[]

fact(g—1) = \eps

fact (pnav) = fact(n-1y)
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data Event = RS [RF |WS |WF

type Term = [Event]
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GCode rw is
type Term=[Event]
reader_writer(,_,) = \eps
| /n >= 0/ RS reader writer(p,y_,)
| /n > 0/ RF reader_writer(y.4_,)
| /n == 0/ WS reader_writer(_i__,)
| /o == -1/ WF reader_writer(o__,)
GEnd
nBFEAH LT O ARERL, n == -1 ORFIIEER

ST, n == 0 OFFIZFEAL L, 8 HALTHREE,
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TIT, HRIKMLA OS5 A Y EREETB0T
13z, LREME AW TOT IS S b wpret +F
R, rw L wpret ¥ —U§HEVIHEE LS. )2
L, TORIC wR IS T2HA % v ISBIML TS
: 7 uFJhw.
GCode rw’ is
type Term=[Event]
‘reader_writer(,_,y= ...
| WR reader_writerc,
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GCode wpref is
type Term=[Event]
writer_pref(q,_*) = \eps
| /qw == 0/ RS writer.pref(qw__,)
| RF writer pref gy )
| wR writer_pref(qwﬂ_,)
| /av > 0/ Ws writerpref(yg-y..)
| WF writer_pref(qy.,)
GEnd
qu REZRAABER ST RHEEL, quv > 0 i3HER
ARERDHY, qu == 0 IHFZALERELIZHIET 5.

BB O T A re' & wpref xAHTE. I
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rw_wpref.

GCode rw_wpref is

type Term=[Event]

reader.writer((n, qu)—) = \eps

| /n>= 0 && qw == 0/

RS reader_writer((n+1, qu)—)
| /n > 0/ RF reader writer((p-1, qw)—)
| WR readerwriter((s, gqw+t)—)
| /n == 0 && qw > 0/

ws reader_writer((y, qu-1)—)
| /n == -1/ WF reader_writer((g, qu)—)
GEnd
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rw.wpref [RS, RS, WR, RF, ...] (0,0)
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data Event = RR | RS | RF | WR | WRITE
GCode limwait is
type Term = [Event]
limvait ((r,qr,qu)—) =
/r==0 && qr==0 && qw==0/ \eps
b RR limwait((r qr+1,qw)—)
| /qr>0 && qw==0/
RS limwait((r+1,qr-1,0)—)
| RF limwait((r_1,qr,qw)—)
I WR limwait((y, qr,qu+1)—)
| /r==0 && qw>0/
WRITE rstart((o,qr,qu-1)—)
rstart((r,qr,qw)—) =
/qr==0/ limwait ((r, qr,qw)—)
| /qr>0/ BS rstart((r+1,qr-1,qw)—)
| WR TSEATt((r,qr,qu+1)—)

| RR rStart((r,qr+1 ,qw)—)
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data Event = RR | RS | RF | WR | WS | WF

GCode rw.limw is

type Term = [Event]

linwait((n,0,0,False)—)= \eps

limwait((n,0,0,False)—) =
RR limwait((n 1,0, False)—)

limwait((n’qr,qw,True)—*) =

RR limwait((n qr+1,qw,True)—)
linvwait ((r qr,qu,False)—) =
/r>=0 && qr>0/
RS 1imwait((r41,qr-1,qw,False)—)
limwait ((r,qr,qw,pu)—) =
/r>0/ RF 1imwait((r_1,qr,qw,pv)—+)
limwait((r,0,0,False)—) =
WR limwait((r,0,1,True)—)
limvait ((r qr,qw,True)—) =
WR 1imwait((r or,qu+1,True)—)
limwait ((o,qr,qw, True)—) =
/qu>0/ WS 1imwait((_1'qr,qw..LTme)—.)
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WF limwait (o qr,qw,False)—)
limvait ((r,0,qu,False)—) =
/qw>0/ limwait((r o,qu,True)—)
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