Gar ment

1 2
( , 100871)
Garment ,
, Garment
Garment
1.
“ " [1].
Garment [2].
Garment ,
Garment ,
. Garment L : L'= Gt(L), L
, Garment , L , Gt
L L , , L' Gament
(  Garment L , )
), L L’
I—:L,\Fli"-an! lFll"'!Fn I—, ’ L IL,
L , L , L
L’ . ) Gt Fl y vy Fn ’
L. Fi,..., Fn
Garment : [2-3].
Backus (8] Fi,..., Fn
(69683006)
! ( 100871) , 1969
2 : ( 100871) 1942 , 1965



). L L ( ) Fi,....,E, L

eemode, P e - (e dve)* e
repeat suntileb s; whilenotedos
letx=e1ine; P I X e[e/X]

Pepper [9], ,
: Garment
: Garment
2.
Garment ,
G=(N,TP,B), N

;T , P , A® a, Al N,

al (NET)*; B . G L(G).

G (N E TO* cw i N , abg
, b®d P , adg : abg adg ,
abgb adg B b .
G=(N,TP,B), T P, (SvnT N). wbB p, p
(NE T)* s, ($vn1 N).WB s, S .
S ,' S SV(s).
s :{pl T*|s B p}. s B p ,
s Vi, ..., Vn [PLV1, . .., Palvi, viB pi(vi
T SV(s),pil T, 1£i £n). ,S Vi Pi, P
Vi ) S p=s[p1/Vi, . .., Pn/Vi],
p s
si( ) Sof ) Pre
R, Pre:si® so, SV(Pre) | SV(si), SV(so) I SV(si), Pre R

-2-



A. p Presi® s,,
B

p S, sib s, Si g,
q Pre Preq , R . p, )
P’ =pl(sca)sl ( p s Sod ), ppP p. PP
p’ pglplgzpz...bmp’, RTA (1£i £ n). ,
G=(N,TPB), G=(N'T P’ B), Ni N, TI T,PI P, L(G)
L(G) , L(G) I L(G), ) ,
Li L. A (¢piL,$piL.pb p L A
L, A L L LA . Gament
L L L A L ,
, L(G) Sn L(G) ® (Sd;1® <dy), L(G)
, , Sm  L(G) Sd; ® <d.
Li L',Sm. Sm: : R : p’lg P,
Sm(p')= Smu(p), , R : plL,pTL.
3. Garment
7 : S =(s0) L(G) G,
S O S .S S G
( ); O ( Yon:s & ...
$® s(sT S CEiEn) G Oh:So=tisithS. . thShtwa (ST N1
T). , S G On [6]. G
S : [7].
S = (S0O), S S As ( s
), @) Oh:S1 & ... s® 5 As
friAs” As,” ...7 A5, ® Ay, <AF> S ,
S(A) A A={ As|s1 S}, F={fn]lonl O}. S T(S).
As : T(S) :
T(S.X) : X={Xs|sTs} . XS S

-3-



: i, Xs
j :X® T(S) TS) X , sB p
, 6] 524, | T(S.X)
T(S) S j X T(SX)® T(S), X : s
. P=jE(s).
S , S S
Alg(S), S T(S) Alg(S) [6]. T(S)
, T(S) As S s ( )
, T(S) As S : , T(S)
S = (S0) L , S s1 S
Ms , o,1 O om:Ms” ..." Ms,® Msy,
S M.  T(S) , S T(S) ®
M. Ms : Ohm , : Sm
T(S) As , T(S) M
, SMT(S)® M, M L
: Sm oMty Owtz iff Mty) = Mtp),
[ta]m.
: , ; Li L,
L=L'\Fy, ..., Fn, S=(S0), S'=(SE SO E O, si s,
S O Fi,...,Fq L LU
M M, *T(SX)® T(S).
Garment L’ L , L' Fi,...,F
(S’ s O Fi,..., Fn ), S s
M M Ms Ms’ «C ) S Oh:S1” S
D 5® 5, om:Ms;” ..." Mg,® Msy o' i Mg~
" Msy ® Msg' , M M : , M sl S
Ms', onl O : , M
, , L.
Garment L M M ,
[3-4].
Si s, S’ A, T(S")
M (Ihsrhs), Ihsb rhs, ,l1hs



rhs T(S’ X) . L' = (S’ A) Garment

Garment

>

>

1 Ihsb rhs

: T(S") j [ *(ths)lm
=[j *(rhs)]wm - rhs  T(SX)

[ *(hs)lm = [ *(rhs)]wm.
[ *(hg)m = [ *(rhg)lm  j *(Ihs) | *(rhs) M

1 Garment
, A
: A
2 A A th t, SV(t) | SV(ty),
1 T(SX), b
L’ , S A, T X
L’ L, A

3 s S T(S S t

t,  [tv=[t]wm, T(S') [tm =[t']m, L' L

T(S) S t, t

(0} ) SIS M M L

L’ L
[6],
01
4 L'=L+<S,0 A>, tl T(S") t=f(ts,..., to), f1 O
t s S ot {; T(S), t
é)
L'=L+<S O A>L L A
lhspb rhs, SV(rhs) I SV(Ihs).

S f (tl ..... tn), .
) A lhs; b rhs; j: SV(lhs) ® T(S'), f

-5-



2)

(tr, ..., t) =] *(Ihsy),

A lhs, B rhs,, j *(rhsp) T T(S), j *(rhsp)
(t_‘]_ g oron ey tn)
A , L L.
St ) 2,
t S , 1 2). t O
: A :
, “ A A .
1 T(S ,X) 1, b, t3, A 8] ) b, t1 b tg, [j *(tg)]M
=[] *(t3)Im ,
2 1 b t : [ *(t)Im =1 *(2)]m.
3 TS X) <AX)F> , AX)={ As EXs | sl SE S},
A 71 p t1’, t ) tz’, L, tz’ T(S’ ,X) S s
XT Xs, XT S\/(tl), 8] [tz /X]'D ty [tz’ /X] .
4 L L.
5 L., Lo, Ls, Ly Lo, Ly Ls, Ly
Ls.
1 2 A
Church-Rosser X 3 X
4 5 , Garment
5.
Landin [9], Backus Turing
(8] FP , Landin
Pepper(9] , CIP
Garment

f



Fellgisen[10]

. [10]
Mitchell[11] , (
)
, Mitchdl :
M,
Mitchell
Garment
Garment
[12]; C - [13];
[5][14]



[1] , : .
( ) Vol.2 (1994), 54-64.

, , . Garment— A Mechanism for Abstraction and
Encapsulation of Languages ACM SIGPLAN Notices Vol.32. No.6 p53-60
June, 1997
[3] . — . 4,5

(1993), 17 - 23.
[4] . . 17, 6 (1994), 473-476.
[5]

(2]

, 32,

7(1995), 11-16.

[6] : : , 1992.

[7]1 Zheng Hongjun and Zhang Naixiao. An Abstract Model for Programming Languages. In:
Kejiro Areki and Kegin He, Proc. ofChangSha International CASE Symposium' 95,
P69-75 , ChangSha,China.

[8] John Backus. Can Programming be Liberated from the VonNeumann Style? A
Functional Style and Its Algebra of Programs. CACM 21, 8(1978), 613-641.

[9] Peter Pepper. A Study on Transformational Semantics. In; G. Goos and J.Hartmanis
Edited. LNCS 69 Springer Verlag (1979), 322-405.

[10] Matthias Felleisen. On the Expressive Power of Programming Languages. In: G. Goos
and J.Hartmanis Edited. LNCS 432 Springer VerlagLNCS (ESOP’ 90), 134-151.

[11] John C. Mitchell. On Abstraction and the Expressive Power of Programming Languages.
Science of Computer Programming 21 (1993), 141-163.

[12] Jennifer Hamilton. A Modd for Implementing and Object-Oriented Design without
Language Extensions. ACM S GPLAN Notices 13, 1(1996), 36-43.

[13] Michael Karr. A Trandator from C to a | -Calculus Representation. SIG SOFT SE

Notes 21, 4(1996), 28-31.

[14] Hemut.A. Partsch. Specification and Transformation of Programming. Springer-Verlag,
1990.



The Reduction Semanticsin Gar ment

Zheng Hongjun  Zhang Naixiao
(Peking University)
Abstract The reduction semantics for programming languages in Garment are
considered with agebraic approach in this paper. This paper first explains, in formal
langugage theory, the meaning of the reduction semantics. An agebraic mode for
programming bBnguages in Garment is proposed then. By the agebraic model, the paper
discusses the reduction semantics and some properties, and finally proves the sufficient
conditions for reducible languages.
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