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FOREWORD

-

This document gives some exanples 9f lanquage descriptions
which have been tested using SIS, The ameount of testing
carried out varies conslderably. It is NOT claimed that
there are no *"bugs” left in the examples.

It is hoped that a study of the examples will help the
reader to use GRAM and DSL, However, one 1ls warned agailnst
slavishly following the style and layout conventions of the
examples: nost of them were forrmulated several years ago,
and neater verslons could surely ke made, even Within the
confines of the current version of DSL.

Please let me know if you f£ind any bugs in the examples., I
Wwould also welcome further contributions to this document,
especially ones illustrating a radically different style.

References to separately~published tested exanples are given
at the end.
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Lambda=~Calculus with Atoms

Ak A T L W

This 1s Just the lambda~calculus, with the natural pumbers as atoms, The
symbel ‘\‘ represents ‘lambda‘’. :

The identlflers ‘plus’ and ‘mult’ are pre-defined to be sultable operators
on the natural numbers.

The example serves as a qentle‘introdﬁction toe SIS for students == gilve them
the LC-Parser, let them work out and test LC-5emantlcs for themselves,

Example Programs:

(\ double.
N\ twlice.
% thrice,.

thrice(twice doublell
3 .
(\n. plus n n)

(o \n. ECE(RYD)
(\E. \n. £(£(£(n3)))

Result.of Compiling:

LAMB "LC=Semantics(Program)"”
"N"NODE<64>

END

Degree of Testedness: High.




2 TESTED EXAMPLES

GRAM "LC=Parser™
SYNTAX
exp six "\ ide "," exp
/  exp=-a iexp=a ;
exp=4a 1i= expwa exp-b
/£ oaXp=b ieXp«t 7
exp=b $3=  1de 1ide
4 num snum
/ n{u exp HJII ;
ide 3= "IDE" q
num tiz= "HUM" n g
DOMAINS
exp, EXp=-a, eXp~b 1 Exp ¢
LEXIS
exp :é: symb+ tCONC symh+
symb t3=  ide :<OUT"IDE", lide> ;
/  num $<OUT"NUM", num> I
/  layout+ > . : i
1lde 122 letter+ $QUOTE letter+ ; £
letter ==z "a",,."z" ; i
num s3=  digit+ iNUMBEF diglt+ :
diglt === "0U,,."9"
layout === ®» " / (CC“C“ / CcCHL® /s CCmI" g

END




Lamb
" PSL "LC~Semantics"
DOMAINS
} Syntactic:
exp : Exp = ["\" Ide ".,"
Ide / Num
ide : Ide = {"IDE" Q1 ;
num § Nam = {"NUM®"™ NI ;
! Semantic:
e E = (Nl / [F]
£ 3 F = E =»E 3
n N
q Q 3
r R = Ide => E ;
DEF ee{exp0i(r): E =
CASE exp0
I\ fde ", expl =>
/lexpl exp2l =
/{"IDE" q] ~>
Z{"NUM" nl =>
ZIM(" exp ")V] mh
ESAC :
WITH 10 = LAM ["IDE" ql.
CASE q :
/ Yplus' «>
/ mgltt =>
ESAC
WITH fun(g (N «> N «> NJ)
LET £i(n1] 3{F] =
LET £2{n2] i
LET n
IN
IN [£2]
IN ([£1]
IN LAM exp; ee(expi(rol

END

7

da«Calculus with Atoms

Expl / /

[ﬂ(ﬂ

[Exp Expl
Exp H)!!J

.
I

¥

LET f = LAM e. ee(exp){r\ide<«e)}
IN {f}

LET {f} = ee(expl){r)
IN f(ee(exp2)(r)}

ri{exp0)}
[ni

ee(exp){(r)

fun(LAM® nl. LAM n2. nl PLUS n2)
fun(LAM nl. LAM n2, nl MULT n2)

iF}

N} = )
= g(n1)(n2)
ni




LOGP

-

This example aims to help comparison of DSL wilth the more traditional
notation used in Tennent’s survey paper [Comm.,ACM 19:8]. The reader should
refer to the original paper for an Informal explaration of the semantics of
LOUP. . .

Example Program:

READ n;
T0 n DO

nEn+ 13
WRITE n

Example Data:

LAMB "Data"
€3>

END

Result of Interpreting:

LAMB "LOOPw~Semantics{Program)(Datal"
< 6>

ERND

Degree of Testedness: High.




oy
3] TESTED EXAMFLES
GRaM "LOUP=-Parset™” 1oy
SYNTAX ‘ 102
prog ti= read=cpd ";" cmd~seq ";" write~cmd 103
read=-cmd iz "READ® vark="," : ["READ" var¥] g
write=cmd ::= "WRITE" exp+=-"," : ["WRITE" expt] ; I 05
cind~seyq 1= cmd+«seq "“;" cmd : {cmd=seq ";* cmd} / 108
cmd t emd  ; o7
cmd  pi= var “i=" exp / ! 0a
"TO® exp "DOD" cmd / HI L)
""" cmd=seg "}" : cmd=-s5eq L1
exp ii= exp add-op exp=~a / 11y
exp=a i exp=a 112
add~op === Uyt Met P13
expw«a 3i= exp=a mult-op exp=b / o414
exp=b i exp=b ; 115
multegp === L LA VA o 16
exp=b ::é var / L
num ; 18
var :i= “YAR" gq L - i19
num - i3= "NUM™ n in 120
DOMAINS P2l
cmd=seq, cmd 3 Cmd; 22
exp, exp=a, exp-b i Exp ; X!
add=op, mult~op : Op 24 ‘




. LOCE 7
i

"LEXIS ! 25
program ii= wWord+ 3 CONC word+ ! 26
word ;:= var : <QUI"VAR", var>» 7/ 127
num 3 <OUT"NUM", pum> / 1 28

comment P </ 1 29

layout+ HER 4 2N 1 30

var ::i= letter letter-diglti#* ’ 131
: QUOTE(letter PRE jetter~diglt*) ; 132

letter === "at, W2 ' P33
letter-aigit === "a“,,,"z" 7/ "QU,,"9" T
num - $i= digit+ $+ NUMBER digit+ ; ! 35
digit === Ll AL L ! 36
comment &= rCh  #yn mTW comment=-char¥ - S ' 137
comment=char =\s= "% ; ! 3g
layout =z= woR.ogeeCCOCM /4 CCURY O/ CCMTY ! 39

END ) i 40




B
8 TESTED EXAMFLES
0SL "LOOP=Semantics” 1oy
: The "direct® style of semantics Is used, tcjenable comparison 1oz
H with Tennent's semantics for LCOP [CACM 19:8]. 103
H Expressions cannot have side-effects in LCGP. As there are no ! 04 ]
! declarations 1ln LOOP, environnents are not used in the semantics! 05
‘
DUMAINS ’ I 06
! SYNTACTIC: . 07
prag Prog = ~ [Read=cmd ";" Cmd ";" Write=cmdl ; i 08
read-cmd; Read=cmd = ["READ™ Var+l ! 09
wrlte=cmd Write-cmd = i"WRITE" Exp+l ; P10
cmd & Cmd = fCmd ";" Crd] s (EVar "jz=* Expl / Lot
E"1G" Exp "DO"™ Cmdl /7 ["™(" Cmd ")"] ;! 12
exp i Exp = [Exp Gp Exg} .~ [varl s [Num} ; bot3
or i p = LI A L VA (AR
var Var = Q 3 i 15
num 3 Num = N t 16 3
! . SEMANTIC: t 17
s ! 5 = Var =-»> N ; ! States L1
n o3 N ! Numbers 119
g 3 Q ! Quotations 120
H FUNCTIONS: o2t
pp = Prog => N¥ => N+ 7 t22
cc iz Cind => 85 =>» & ; 1 23
ee~list = Exp+ => 5 => N+ 124
ee 1= EXp => 5 => N ; ' Lo25
o0 3= Op => <N,N> -> N 1 26
repeat s N => (§ => 8) => S ' 127
update=llst :x= <Var¥,N¥> => § ~> & ; f 28
initial=-s = . & $o29
update = <var,N> =» 8§ =>» 5 3 toa0




LCOP
DEF pplread~cmd ";" cmd “;" write=cmdl(n*): N+ =
LET ["READ" var¥} = read~cmd
ALSC (P"WRITE" exp+] = wrlte-cmd

LET sl = update=list(var¥*,n¥){Iinitial=s)

LET- 52 = cc{cmd}(sl)

IN ee~list(exp+)(s2)

WITH cc{cmdd}(s): 5§ =
CASE cmd0
Jlcmdl ";" cmd2] =>

/lvar "3=% exp] =>

/ZL"TO" exp "DC" cwmd} =>

/["(H Cmd l‘}!l} -2

ESAC % e

WITH ee-list(éxpo+)(s): N+
CASE expu+-

/cexp> =>

/exp PRE exp+ =>

ESAC

WITH ee(expfl(s}: N =
CASE exp0

/{expl op exp2l =>

/ivar] =>»
/lnuml =>

ESAC

cc{cmd2}( cci{cmdll(s) )}

LET n-= ee(exp)tsJ
IN update(var,n)(s)

LET n = ee(exp)(s) )
IN repeatin){ cc{cmd} J)(s)

cc{cndl(s)

<ee(expli(s)>

ee(expl}(s) PRE ee-list(exp+){s}

LET nl = ee(expl}(s}
ALSO n2 = ee(exp2}(s5)}
IN oof{oplini,n2l
content(var}(s)

num : N

PR

-
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33
34
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40
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53
54
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56
57
58
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WITH

CASE

WITH

WITH

WITh

WITH

WITH

IN

END

op

cofopd(ni,n2):

FAFEL
VAR
/"*“
FAVA

-3
->
->
-3

TESTED EXANMFLES

nl PLUS n2
nl MINUS n2
nl MULT n2
nl DIV n2

repeat{n){ci(5 => 5})(s): S

nEQ 7 > 2,
n EQ 0 => s,
repeat{n MINUS 1){cl)( c(s) )

update~list{vard*,n0*)(s): 5

SIZE varo#* EQ

LET

ALSC n PRE n¥

I

i

Initial-s

LAM var.

0 =-> s,

var PRE var¥ = vargx

no*

]
.

gives

gives

2

?

H

if n2 greater than nl

if n2 1s zero

update~list{var¥,n¥){ updatel(var,n)(s) )

ypdate(var,nl{(s3: 5 =

s %\ var <~ n

content{var){(sl:

s{var}

N =

pp 1{Prog =«> HN¥ => N+)

P

69
61
b2
63
64

63
b

67

-1:]
69

70

71
73
73

74
75

16
11

78
74

85O

81

82

83
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FL

-

This example deals with a (not very) original language designed for use in
connection with a course on denotatlional semantlcs (using Joe Stey’s book).

The students were given the apstract syntax of FPL, and the FPL-Machine
(auxiliary functions) == they had to work out and test the rest themselves.
there were some difficulties in the beginning, in getting the FL-Parser to
produce the carrect labels in the parse-trees. This was due (lp part} ta
the fact that Ide and Num are handled differently here, compared to the
pambda=Calculus with Atoms, which was used as -the initial exercise.

Example Program:

BEG .
: CON n = 27;
VAR a
IN A-’ .....
WRITE nj
WRITE aj ’
a 1= nyg . .
WRITE a;
BEG

IN :
WR1TE a + n;}
a = a 1;
n =~
END;
WRITE a;
WRITE n
END
Example Data:
LAMB "Data"
£27>

END

Result of Compiling and Executing:
LAMB "PL-Semantics{Program)(PL-Machine){Data)"
< uz?u, uou' n27n' uou' LB LIS ngn, "27“,."Term1nated OKR>

END

Degree of Testedness: Medium.




12 TESTED EXAMFLES
GRAM YPL=Parser®
SYNTAX
cmd  i= "BEGINY cmd=seq "EHL® /S
"BEG" dec=-seq "IN" c¢md-segq "ENC" /
ide "iz" exp /
"IF" ©Lbeeolwexp "DO" cmd 7
"WHILE" boolwexp "DC" cmd ./
"BREAK® /
TKRITE® exp }
cmd=seq i:= cmi=-seqg ";" c¢cmd /
cmd 3 cmd
dec~seq §:1= Jec-seq ";" dec /
dec ¢ dec }
dec ;i= YCON" jde "=" exp /
"VAR" jde "i=" exp ;
exp ii= bool=exp "e>" exp "," exp /
bool=exp 3 bool=exp /
intwexp 3 int-exp ¢
bool=exp :fi= bool=exp=a log=op bogl=expwa /
int-exp rel-op lint=-exp / -
bool=exp=a @ bool~exp=a ;
bgol=eXp=a :i= "TRUE" /
"FALSE®" /
ide 7/
"(" bool=exp ")" bocl-exp ;
int=exp ::= int-exp~a int-op int=-exp=~a ./
int-exp-a : Int«exp«a ;
Int=exp«a % num /
Iy} num /
l1de /
"READ" /
"{" Intwexp ")" i int=exp ;
ide ::= "IDE" g 3 q i
num  ii= YNUMY n 3 n ;
+
log=op === AL AT A |
rel=op === LA
1I}t-op oo |l+l| / II_II ‘/ I|*ﬂ : ‘
DOMAINS
cmd~seq, cmd 3 Cmd ;
dec=seq, dec : Dec }
exp, bool~exp, bool—-exp=a, Int-exp, int~exp-a : Exp
log=op, relwop, int=op 3 ap ;




identif
numeral
lowel
digit
layout

comment

END

ier

.=
™

=

b

symbol+

ldentifier
numeral
layout+
"i"  comment¥

lower+ i
digit+ 3

"at,. .zt g

"0T.. "9 g

Hon

/o ccHcn

cceem /7 cerLt

PL

CONC symbeols+

<QUT "IDE",
<OUT "NUM",
<>/
1<

QUOTE .lower+

NUMBER digit

/o ccnLn

/ CCmPm

]

identlfler> /
nureral» /
H
+ 7
CC“P“ / CCIITI! ;

13
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Dslk

DUMALHS

cmd

dec

cXp

ide
num

op

MLt R OD X DO D

cc

dd

ee

IN

44 Sr 2% 08 B4 B4 BE HE ax me B8 Be 4y wE

.

T

e

1]

1

OO R HTD O

"PL=Semantlcs"™

SYHTACTIC:

TESTED EXAMPLES

Cud = [Cmd ";" Cmdl /
["BEGIN" Cmd "END"} /
i"BEG" Dec "IH" Cmgd "END"]
{Ide ";=" Expl /
[U"IF" Exp "DO"™ Cmdl  /
{"WHILE" Exp "LO™ Cmdl ~/
{"BREAK"] /
["WRITE" Expl H
Lec = {Dec *;® Decl /
{"CON" Ide "=" Expl /
{"VAR" Ide ":=" Expl ;
Exp = {Exp "=>" Exp "," Expl 7/
[EXp Op Expi 7/
[("TRUE"} /
[*"FALSE") /
[Hum}l /
{"=" Numl} /
["READ"] /
[Ide] ;
Ide = Q ¢
Num = N }
Dp - “&‘! / I!/!l ./ lt(“ / Mun /
Hyn / (L) / Hgn :
SEMANTIC:
; ! Answers
= S => A 3 ! comrand Contjinua
= g 7/ [Ct ; ! Deneoted values
= v /s Ll ; ! Expressed values
H { Inputs
= E => C ; ! expression Konti
H ! Locatlions
; ! Natural numbers
; ! Queotatlons
= Ide =-> D ; ! envlRonments
H ! States
H ! Truths
= (W} /4 ({*=" N} / (T} ; H
= R => C ! declaratlon Xont
FUNCTIONSS

{md => R => C =>» C

Dec => R => X =» C

Exp => R => K => C

tlions

nuations
— v%“‘m&miaﬁ.f%v

oo ; .
TasE PN PRV
e

storable Vvalues
inuations




FL

is

LAY cmd’, ! To give thls segment the correct functionality feor
! use with the compile corrand !
! PRIMITIVES:
LAM £
wrong i {(Q =-> C),
op~val {Q => (V,V) => K => C),
new=loc ! (K =>» CJ,
content (L => K => (3,
update ((L,V) => C =>» (3,
read (K => CJ, i
write 3 (V => C =>C), -
exec 3 ({(R => C => C) => 1 => A)
>,
! MAIN SEMANTIC FUNCTIONS:
~ DEF cc{cmdd)rjec ¢ C =
CASE cmdQ .
/ fcmdt ™:" cmd2] => cc{cmdidr; cci{cmd2lr; ¢
/ ["BEGIN™ cmd "END"] => cci{cmd}r;
/ ["BEG" dec "IN" cmd "END"] => dd(dec)r; LAM r’, cc{cmdlr*; ¢
/ {ide ":=" expl => CASE r(ide)
/11] => eelexplr; LAM v.
update(l,v); ¢
/ d «>» wrong"ide:zexp"
ESAC
/ ["IF" exp "DO* cmdl => ee(explr; LAM [t],
(t => cc(cmdlr, LAM ¢’ ¢"};7 ©
/ « [("WHILE® exp "DO" cmd] ~> LET r* = r \ "BREAK" <= {cl] 1IN
FIXLAM c’.
ee(exp)r; LAM [t].
t =>» cclemdir’; ¢c’, ¢
/ [*BREAK"} =-> CASE r{"BREAK")
/{c’] => c’
/ d => WwWrcng"BREAK®
ESAC ’
/ ["WRITE" expl] => ee{exp)r; LAM v. write(vl); ¢
ESAC




le

WITH

CASE

ESAC

WITH

CASE

ESAC

IN

END

dd{dec®)r; x : C =
dec0

{dect ";" dec2l =>
fYCON™ ide "=" exp]

{"VAR" ide ":=" expl

eefexpllr; k. ¢+ C =
exp0

IEKPI LS exp2 It,".
{expl op exp2] «>

["TRUE"} =>
["FALSE™} =~>
[num] w=>

E¥=" num] =>

["READ"] =->

. {ide] =>

exec( cc{emd*) J 3

TESTED EXARMPLES

dd(decilry LAM r’. dd(dec2)r’; x
=> ee{explr; LAM v. x(r\lde<=v)
-» ee{explr; LAM v,

new=loc; LAM {11].
update{l,v); x(ri\lde<=[1})

expl} => ,
ee{explir; LAM {t].
(t => ee(exp2lir, eef{exp3dlr); k

ee{expl)r; LAM vi.
ee{exp2)r; LAM v2.
op=val{op}(vl,v2}; Kk
kI{TT1’

kKIFF]

LET n = nus IN kInl
LET n = num IN k{"-"n}
read; k

CASE r(ide}

/1) =% caontent(l}; k
/Et)] => K[t}

/En} => kinl

Zi"="n] => k{%*="n]
ESAC

(I => A}




b e B s W B~ I Rl ol T o W
W BA wE ks ew e s e A 3e 4 e we

LET

PEF

CASE

S

~ T Y e Y T

T Y Tt

ESAC

‘DSL "PL=Machine"
DOHAINS
: Q*
5 = A 3

S
—
[
o
-

?=>D g
<M, L, I>

Hws gl Jt=se 0 0 HRB~> NN

CSHODOZETC X -MNOMN >

[N} ¢

[Pun

wrong{gls : A =

<"Error: ", o

op=val{q){(vi,v2);k 3

<q, Vi, vz>
<"&“'it1}'£t2]> -2
<M/ Eel), (221> -

<"<*,In1l,{n21> ~>.
<ll<ll' ["-"nl] ' {“"'”']23)
RN, [M="n1],{n2]> ~>
<<, Inll, [%="n2i> ->

<"=",{n1l,En2]>»

e, {"e¥nil, ["="n2}>
<%zt {"=~"n1l,[n2}>
<"=",fnl],("=«"n2}> =->

<"+7,{n1}l,[n21> =>

<ty [*=nil, ("="n2]>
<F4", ["="nil,{n21> =>
<4, Inll,(%="n2]1> >

<"=",{n1l,[n2}> =->

<Ot [Mein]], [%="n2]>
e, {twfni], n21> =>
KM=t Inld, ["="n2l> w>

<"%",in1},[n2l>

<F!*I‘!’ [u-un].] ' t"..an])
HEN, ["*"nl] [n2l>
<x" L Inl), {"=tn21> =>

")

->

FL

Answers
command Continuations
Penoted values

Expressed values

Inputs

expresslon Kontinuations
Locatlons
Memorles
Natural numbers
Quotations
enviRonments
States

Truths

N} / {T1 ; :

B B B g Bin M K e B Hew g B B

storable Values

C =

Kit]
Kit]

ti AND t2 IN
t1 OR t2 IN

LET t
LET t

MO

kit]
kit

LET t
->LET t
k{TT1
kIFF]

nl LS n2 IN
nz LS nl IN

=>LET t nl EQ n2 1IN kit]

n

kK (FF]

kinl
ki%="n]
K

K

LET n = nl PLUS n2 IN
=>LET n = n1 PLUS nZ IN

op=val("="}¢In2],I{n1}};

op~val("«"})(in1l,{n2l1};

nl GE n2. =>
LET n = nl MINUS n2 IN kinj,
LET n = n2 MINUS nl IN kE"="n}
~»op=val{"="3((n2l,In1l);
LET n = nl PLUS n2 IN k{"=*n}
op=val("+")(in1l,[n2)); k

=>LET n = nl MULT n2 IN k{nl

LET n = nl MULT n2 IN
n EQ 0 =>» ki{nl], kKi{"="nJ]

Wrong"? opwval®

17
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LET

LET

LET

LET

LET

TESTED EXAMFLES

lnit=r ¢ R =

LAM 7. 7

init=-s(i} : 8 =

<LAM 1. 2, 0, i>

new-lac{kl(s) : A =

LET <i®,1l,i> = 5
LET 11 = 1 PLUS §
IN kflil<m,1i,1i>

content{1l){k){(s) : A =

LET <m,1’,i> = s

LET v = m{l}

IN (v NE ?) AND (1 LE 1*) ~> Kk{v){(s),
wrong"? content®(s)

update{l,v){ci(s} : A =

LET <m,11,1i> = s
IR 1 LE L1 => c<m\L<=v, 11, 1>,
wrong"? update"(s)




PL 19

- LET read(k}(s} ;s A =
LET <m,1,nd%> = s
I
CASE no#*
/ n PRE n* => kKini<m,l,n*>
/ <> ~> Wrong"? read"(s)
ESAC
DEF write{v)(cl)(s) : A =
quote(v) PRE c(s}
WITH quote(v) : Q@ =
CASE v
s [n} => LET HUMBER g¥* = n
IN QUOTE g¥
v [¥="n} => LET NUMBER g* =
IN QUUTE("-“PRE q¥}
/ {t] => t =>» "TRUE", "FALSE"
ESAC. - :
LET exec(fi(R => C => C)J(1) ¢+ R =

E(init-r)(LAM s, <"Terminated OK">){init=~s(i})

IH
<wrong, op~val, new-loc, content, update, read, write, exec>

END
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M=Lisp

- omw———

This description was worked out during a short visit to Edinburgh, The aim
was to take Mike Gordon’s semantics for M=Lisp {in the usual notation) and
convert it to DSL as simply as possible.

No problems were encountered -- apart from choosing systematic names for the
meta-variables -~ and the final preduct was used to illustrate a talk on
s5IS. It was not felt relevant to implement all the usual primitive M-Lisp
operators.

Note the use of the pretty-printer for the output (S~expresslons} =- the
LAMBenotation for NODEs makes the origlinal ocutput rather unreadable.
Example Program:
label[append;
“E147123; e
[eq[ll;NIL)=> 12;
T => consl(car{lil;
appendlicdrilii;121}
1
1
1
{(A B2 (C D))
Result of Compiling and Applying:
LAMB "M=Lisp~Semantics(Program){M=Lisp=Machine)"
"{5.5)"NODE<"A",
*(5.5)"NODEX"B",
"{S.S5)"NDDE<K"C", "(S.S)"NODE<"L", "NIL">>>>»

END

Result of Applying Pretty:
LAMB "Pretty(M=-Lisp~Semantics(Program){M~Lisp~Machine}}*
< nAr!' "B", NCN' "D")

END

Degree cof Testedness: Low,




22 TESTED EXAMFLES
GRAM "M=LispwParser"
SYNTAX
form 1= s5~expr /
var /
func " [" form¥-";r )"/
!l[ﬂ case‘-!l;l H]ﬂ ’-
case = form Y=>" form ;
var i:= fde : ide ;
func  1:= "car™ /
Hedr® /
"cons" /
"atom" /
fleqll /
ide /
n\ll !ltll HEII var*-“;" ﬂ]n ll;ﬂ form l!}ll .
{"\" vars ";* forml /
"label® "[" 1de ";" fupc "Il"
f"lacel" lde ";*" funcl i
ide 1:i= "ID* q qd
S=exXpr iz atom : atom /
“{" swexpr "." s=expr ")¢v /
H{" seexpr=seq ")}" :
s=eXpr=seq ;
s=eXpr=seq 1= S~eXpr S=exXpr-seq ':
{"(" s=expr “," swexpr~seq "}" ]
: "NIL" ;
atom ::= "AT" q : q
DOMAINS
form : E i
case 3 c
fune @ Fn
ide : F ;
var X i
svexpr 5 3
s-eXpr=seq i 5 3
atom ¢ Q i

/




M=Llsp 23

LEXIS
prog iz symb+ 3 CONC symb+
symb  ii= layout+ 3 <>/
atom 3 <OUT"AT", atom> /
ide : <QUT"ID", lde> ;
atom :3= U ud¥* 3 QUOTE{u PRE ud*) ;
ide 3:i= 1 14% 3 QUOTE(1 FPRE ld*) ;
layout === A A o ol o A o A T S 1 0 L o o L
u === AT L. LML
ud === AT L WMZT /4 "0, M9
1l === "at,,."z" 7
ld === "a¥,.."z" /7 "0",,.."9"

i
1
|
i
i
i
|
!
!
i




24 TESTED EXAMFPLES

DSL "Y-Lisp=Semantics”

DOMAINS 1 8yntactic

e i E = (8] / ! Forms
Xy

{Fn III" E* !1]"] /
CELI LD RO

c c = [E "=>»" E} 3 ! Cases
fn : Fn = ["car"} / ! Functions
["Cdl',"] /

{"cons"} /

["atom*] /

[Ileq“] /

{F1

[N X* n;u E} /
["label" F "“;" Fnl 3

S F = Q i Fn~lidentifiers
x @ X, = Q ! Variables
s - &8 = Q ! Swexpresslons
} Ell(!l 5 Gl‘ll s ll)l!} ;
q e 3 ! Cuotations
DOMAINS ! Semantic
d 3 D = s / Funval ; ! Denoted values
EY 3 Funval = S*¥ =>» 5 ;
r i Eny = Q => Env => D ! Environkents
{ Functions
ee iz E =->» Eny => 5
ee=5 = E¥ «> Env => 5%
cc=§5 = C¥ => Env =>» § }
f£E 1= Fn => Env => Funval ;
IN LAM eQ.
LAM <lay: {Eny => X% => S* > Env),
<car, ¢dr, cons, ataom, eg>: Funval¥,
check=s:{D =-> §),
check=f: (D => Funvall,
app: (((Env => Funvall, Env} ~> Funval}

>,




‘DEF

WITH

WITH
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ee(e}r ¢ 5 =

CASE e

/is1 => 5

/{x] => %check=s r{x)(r}
/LEn PLY ex "]®] <> E£{En)r( eew«s(e®)r )
FASE Sl -L B B IO cc=s(cH¥)r

ESAC

ee=s(e¥)r ; S5¥ =«

CASE ex

/> => <>

/ ¢l PRE el¥ «> ee{ellr PRE ee-s(el*)r.
ESAC o

cc~-S(c*¥}r 3 S =

CASE c¥

P IR <

/ [el Y«>" g2] PRE cl1¥ =>
CASE ee{ellr

/ "NIL"™ => cces(ci®)r
/P - ee(e2ir
ESAC

ESAC
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WITH

IN

END

Ef(En)r 3 Funval =
CASE fn

/ircar®™i =>
/ltcdr™i =>
/tP%cons™®] >
/{tatom"] =>
/{veq"] =>

JLEY =>

ZEUNM X¥ "0 e] =>

/i"label® £ ";" fnl =>

ESAC

ee(e0) (LAM q. 2)

TESTED EXAMFLES

car

cdr

cons

atom

eq

gcheck=f 1 (£)(r)

LAM s¥, ee{e){ lay I x¥ s¥ }

{ FIXLAM vi(Env => Funval).
LAM r", £f£(£n)(r’\f<=v) ) %app (r)




M=Lisp

- DSL "M=Lisp«Machine"
DOMAINS "I Syntactic
e 3 E = {s] /
(X3 v«
[Fn I|EN E' n]n3 /
E"i" Cx m}n]
¢ : C - [E "ap¥ E} H
fn @ Fn = {*car®} /
{"cdr*] /
[("cons®] /
[*atom"} /
E“eq"] /
[F} 7/
[m\" X% m;v E] /
{"label™ F *;" Fnl
£ 3 F = o i
X X = Q 3
s 3 5 = Q
[I‘(Il s !l'll S n}ll] ;
q 3 e
DOMAINS ! Semantic
d 3 "D = 8 / Funval ;
fv Funval = S*% «> 8§ 3
r : Env = Q => Env «> D
! Functlons
lay = Env ~> X* => S¥ => Eny
car, cdr, cons, atom, eq = Funval
check=s = D =»5
check=f = D => Funval ;
app = ((Env => Funval}), Env) => Funval

-
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Forms

Cases

Functlions

Fn-ldentifiers
Varlables

S=expressions

Quotations

Denoted valuyes

Environments

»
r
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DEF

LET

LET

LET

LET

LET

lay r %* s¥ ! Env =

CASE <xX%*, s¥>
/ <3, €3> =>

/ <X%1 PRE x1%,
ESAC

car<s> : 5 =

CASE s / ["(" s1 ".

cdrés> 1 S =

CASE s / [%"(" s1 ".

cons<sl,s2> : 5 =

[!l-(ﬂ‘ 51 N-" 52 lF)lF]

atom<s>» 3 S =

CASE s

7 QUOTE 2 =>

Z19C" s1 "Lt 52 M)
ESAC

eq<sl,s2> ; 8 =

s2>
QUOTE 7>

CASE <sl,;

/ <QUOTE 2,
/ <?g
ESAC

Tr >

s1 PRE

"

TESTED EXAMPLES

r
s1%> => LET 11
IN 1lay

s2 ")"i ->» si

§2 "I"] =>» s2

W
" N I L Li]

(sl EQ 52 =>
"NIL®

IQTH'

= T N\ Xt <=
ri xi#% si#

ESAC

ESAC

“NIL")

(LAM ',

s1)




LET

LET

LET

IN

END

MeL1sp
check~s d t § =
CASE d
/ QUOTE ?
/ {Il(ll 51 H.!l 52 ll}ll] _> d
ESAC

check«f d : Funval =

CASE d
/ (LAM 7. 1)} => d
ESAC

app{v: (Env => Funval), r)} : Env =

vir}

lay, .

<car, <dr, cons, atom, eq>,
check=5,

check=f,

app »

29




30 TESTED EXAMPLES

DSL “Prerty"
DOMAINS
5 3 5 = Q 7/
iﬂ(“ S I!.N S n]vlJ :
o % g = Q 7
Q¥
DEF pretty{(s) : .0 =
CASE s
/ QUOTE 2?2 => s

/ ["_(h 51 n.w 52 !I)I&I -

LET o1 = pretty(si}
ALSC 02 = pretty(s2)
IN 02 IS "NIL" => <oi>,
02 IS #+ =>» ol PRE 02, <ol,02>
ESAC

IN pretty

END )
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