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(let (x y)

#[ x = (y=5x(4+3)) - 2]
(format t "“&x="AY%y="A%" x y))
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x=33
y=35
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Common Lisp000000000000000O000O0O (macro character)
00000000000000000 (syntax tree) 0000000000 (a
be)J00OO00O0OD0O0ODO0UO0D0ODOO (quote (abe))DOOOOD0OOOODO
000000 (0(ab¢)00000000000000M (quote (a b ¢))0
0000000000 SsSu000Uoo0oUooooooooO)ooooo
0’000 (quote 00 000D) 000000000 ODOOODOODOOOOOO
00 (0o0)bo0000D0U0U0oOU00o0D00D0oUOU0DOOoooOOO
gooooooo

ooo00o0oooO0o0oooObO0o0oObO0o0oboDOOoOo0o0ogoon Common
Lsp0000D0OO00ODOO0ODOOODODOOODOOOOOOOODOD!IODODO’™D
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(defun '-reader (stream char)
(declare (ignore char))
‘(quote ,(read stream t nil t)))
(set-macro-character #\! #’!-reader)

0000000 (abe) 00000000 abe) DODOOODDOODOOO
0oo0o00oOoooolio
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000000000000000 *readtable*d 000 OO OO *readtable*O
00000DO0o0DoO0 let0D000D0OODOODODO letO0DO0O set-macro-
character 00O O0O0O00DOO let0 00000000000 OO00OOCOO

0000000000000 00000000000000000 get-macro-character 0
000000000000 (set-macro-character #\! (get-macro-character #\’)00 00
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O000D0000000D0OO0O0 copy-readtable 000000000000
ooooooolbooooOoOoOoOoOoOoOoDoODOOOOOOOn

(defun '-reader (stream char)
(declare (ignore char))
‘(quote ,(read stream nil nil t)))

(let ((xreadtable* (copy-readtable)))
(set-macro-character #\! #’!-reader)
(defvar *my-list* !(a b c)))

O00000*my-list*O0O0O (abe)0J000000lt000OOO0OOIOO
gbooboooooooboog
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000000000000 000000000000000 (operator
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ooo00ooOOobOo0o0ooO0obOoUooOobOobooooobooo
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0000000000000 0000000000000000 (reduce) O
0000000000000 0O000000O00o0O (shift)yDOOOOOO
00000000000 o0oO0O)Uo000o0o0o0oUoooooooo
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sO0000000000
a<<sJ a0 sO0O0O0OO0O0OOOOOOOOO
a>>sd sO00a00000000D0O0O0OOO00
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0 1: 03*241000000

00 |oooo | oo @o) 0o
3 [$] | reduce(DODODODO) [3]
* [* §] | shift(* > §) 3]
2 [*$§] | reduce(C0O0ODODO) 2 3]
+ [$] | reduce(+ < *) [(* 3 2)]
1 [+ 8] | reduce(0 OO DODO) [1(*32)
$ [ | reduce($ < +) [(+(*32)1)]
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0000000000000 (lexical analysis) 000 O0O0O0OO0OO0OO0OOO
000000000 read0000D000DOOCOOOOread00ODOOO
00000000000 100000 (token) JOOOODOO

000000000000000002%20000000000000000
00000000000000000D030000000000000000
000000o0o0o0ooooUoo0o0oooooo-o@o)yoooo
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gboooobooooooboo
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000000000000 000000000 (00 my-parser D000)0O
0000000 0set-dispatch-macro-character 000 000#[000000O
O00M|00000000ny-parser 100000000000 O0OOOO
0000000000000 00040

(defun my-parser (stream &rest rest)
(declare (ignore rest))
;; 00000000
;; 00 000000000000

)
(set-dispatch-macro-character #\# #\[ #’my-parser)

U000Omy-parser 0000000000 O0O0DOOOOOOOOOOOOO
00 Common LispO0OO0DO0OO0O0O0ODOOOO0ODOOOOOOOOODDOOO
gbooooooboooboobobooooboooogo

gboooooboooooboooon

e U0 (OODUODDOUDUDD)ODOUODO
e JO0OD0OOODOODOODOODOOOOODOO
e JO00ODOOOOODOOOOODOOO
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4000000004000 000000O0D0O0O0DOODODOODO
00000000 def-op-parser 0 000000000 O0ODOOODODOOOO
goooobobobooooooooboon
00oUoo0oU0oo0oUoooOooOooooooooooo®, /, 4+, - =0
000000000000 U0=0000000* /000000 ooooo
0M=0000000000000b00b0ob0oobbobobooooon
O0000C(Gxy) M (/xy) D (+xy)M(-xy)M(setqxy)DO0O0DODO
000000o0O0o0o00o0O00UoOoOo()DUoooOOoOoUOoooOoOoOo
000000000O0U00o0o0oooo0oooUoooUjoooooooo
goodoobobobobtoooooobbbbooooobbbbooooo

(def-op-parser my-parser (input stack acc)

0O
(((#\+ 2 :left)
(let ((x (pop acc)) (y (pop acc)))

dmy-parser 1 10 000000000000 20000000000000000000
00000 0O set-macro-character O set-dispatch-macro-character 00000000000
0000000000D0o0n 2000000 00o0ooooU



(push ‘(+ ,y ,x) acc)))
((#\- 2 :left)
(let ((x (pop acc)) (y (pop acc)))
(push ‘(- ,y ,x) acc)))
((#\= 1 :right)
(let ((x (pop acc)) (y (pop acc)))
(push ‘(setq ,y ,x) acc)))
((#\*x 3 :left)
(let ((x (pop acc)) (y (pop acc)))
(push ‘(* ,y ,x) acc)))
((#\/ 3 :left)
(let ((x (pop acc)) (y (pop acc)))
(push ‘(/ ,y ,x) acc))))
CCC#\C#\) D) )
#\1)

O0000Odefop-parser 000 O000OOO0OO0O

4.3 def-op-parser 0 0 [

00 defop-parser 00O O0O0O0OODODOOOCOODO 100000000
gboboooo200b0o0oboobobobooboobooooboobob
gboooomooobmooboobooboobo sbooooobooooon
obooooboobooobOoboobooboboooboobooooboOobon

gobog3boobooboobooboboboboboooboobon
gbooboooboooooboog

((test-form forml form2 ...) ...)

o00oM..oobo0OOCOO0O0000000O0Otest-formO0O0D0ODO0OO
0000000 form1 O0O0O00D0OOOOOO0ODODOOOO0ODOO condO
gbooboobooobobooobooboob

(((stringp input) (push (intern input) acc))
((consp input) (error "bad expression"))
((symbolp input) (push input acc)))

000 test-formO00000000000000 accO pusshOOOO (OO
00000 ((symbolp input) (push input acc)) 0000000 O)O

0400000000000000000000000O0DOOO0O0OOO0
oooo

(((op-char precedence association) forml form2 ...) ...)

op-char 00000000 O0OO0O0OOOprecedence 00000000 10
0000 (0000000000 0)0000association O O :left O :right O



OO00000forml, formO0O0000000O0O0O0O00O0O0OOOOCOOOO
oooo
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(((open-char close-char) form ...) ...)

open-char 0000000000 Oclose-char0000000000O0000CO
fom 000000000000 O00formO0000000 (000O0OOOO
O000oo0oO0ooo0o0ooOoOooooooooO)o
gedbooooboboooboobooooobooo
0300000 s00000000 condOODDODODDDODODOOOO
O0condODODODODODODOOOCOOOOOOOODOOODODDDODOOO
goboooboooboooobooooooobbooobboooobooooon

(defmacro op-char (spec)
‘(first (car ,spec)))
(defmacro op-precedence (spec)
‘(second (car ,spec)))
(defmacro op-association (spec)
¢ (third (car ,spec)))
(defmacro op-body (spec)
‘(cdr ,spec))
(defmacro lt-test (spec)
‘(car ,spec))
(defmacro 1lt-body (spec)
‘(cdr ,spec))
(defmacro pr-open (spec)
‘(first (car ,spec)))
(defmacro pr-close (spec)
‘(second (car ,spec)))
(defmacro pr-body (spec)
‘(cdr ,spec))

44 0O0O0O0O0OOOO

d0o00oooooU0oooDo0ooooooooooooooooooog
00000000000 ooU0DO0OU0D0O0 “O000DoODoOoDOooOon
07000000000000 set-self-macro-character 000000000
O00map 00000000000 0DOOO0ODODODOOODOOOOOOODO
ooooooooo

(defun set-self-macro-character (char)
¢ (set-macro-character ,char
#’ (lambda (s c)
(declare (ignore s c))



,char)))

(defun set-op-macro-character (operators)
(mapcar #’(lambda (op)
(set-self-macro-character (op-char op)))
operators))

(defun set-pr-macro-character (parentheses)
(mapcan #’(lambda (pr)
“(, (set-self-macro-character
(pr-open pr))
, (set-self-macro-character
(pr-close pr))))
parentheses))

4.5 0O0O00O0O0OO0OO

gboobOobooobooboooobobooboobooooboooo
oobooOooooobooooboooooboooobbooooobooooooon
oboooboobooooboboooboooooboobooboooobooooon
goooooboooooboobooogoooo

(defun make-action-table (op operators parentheses stack)
(let ((i-prec (op-precedence op))
(i-char (op-char op)))
‘(ecase (car ,stack)
,@(mapcar
#’ (Lambda (op2)
(let ((s-prec (op-precedence op2))
(s-assoc (op-association op2))
(s-char (op-char op2)))
‘((,s-char)
,0(if (or (> i-prec s-prec)
(and (= i-prec s-prec)
(eq s-assoc :right)))
‘((push ,i-char ,stack)
:shift)
‘((pop ,stack)
,@(op-body op2)
:reduce)))))
operators)
(, (mapcar #’(lambda (pr) (pr-open pr))
parentheses)
(push ,i-char ,stack))
((:bottom)
(push ,i-char ,stack)
:shift))))



gobobool1gooobooooobooooooooooobooobooboobon
oboooobooboooooboboooobooboooooboboooooon
OPUSHODODOOUODODOecase JO0DODOOODOODOOODDOOODOOOO
gooobobooooooooobboooooboouooboboooooooboon
OO00O0O00OOPUSHOOOOOOOO:bottomOOOOOOOO PUSH
oboobooobOooboobobooocbooboOobooboobOooooboOoonon
000000000000 0Dhit00000000000 :reduce 00
gboooboobo 2b000000000000

4.6 00000000 condOOODOO

obooobOoboooobooooboobooooobooooobooono
ooooooDooO0o0oO0DO0 conddOO0DOOOOODOO

oo0oo0o0obDo0o0b0 condd00D0OO0O0OO0ODOOODOOODODOO
gbooooobooooobooo

(defun make-literal-cond-clause (literals)
(mapcar #’(lambda (1)
“(,(1lt-test 1)
,@(1t-body 1)))
literals))

0000000000000 0DO literalsODOOOODOOOODODODOO

47 0000000 condOO0ODO0O

gobobOoooooboooooooboooooobobobooooooboooOoo
goboboobodgboobooboobobbobooobooooon
gobgooobooboboboboobooboobooboobooobooo
goooogd

(defun make-operator-cond-clause
(operators parentheses input stack)
(mapcar #’(lambda (o)
“((eql , (op-char o) ,input)
(do O
((not (eq , (make-action-table
o operators
parentheses stack)
:reduce))))))

operators))



4.8 000000 condOODOODO

goboboooooobbooooooboooooobobboooooobooogo
gooooobobobobobobooooooooooooooooooboboboooon
pOPOOOOCOODOOOOOOOOOODDOOOOOOOODODO reduce-to
obooobodbUdcondO00O0OD0OOO0OO0OOOODOOOODODO

(defun make-parenthesis-cond-clause
(parentheses operators input stack)
(mapcan #’ (lambda (p)
“(((eql ,(pr-open p) ,input)
(push ,input ,stack))
((eql ,(pr-close p) ,input)
, (reduce-to (pr-open p) operators
parentheses stack)
,@(pr-body p))))
parentheses))

49 0O0O0O00O0ODOOOODO

000000000000 reduce-to00000O0O0OOOOOODODOO
ooooooo pOPOOOOOOOUODDOODOOODOOUODOOOOOO
00 0 (defop-parser 00000000 1000000000000 0O0O0O
0)000000oO0o0oU0ooO0oooooooooooo

(defun reduce-to (to operators parentheses stack)
“(do O
((or (eq (car ,stack) ,to) (null ,stack))
(when (null ,stack)
(error "Syntax error! (by op-parser)"))
(pop ,stack))
, (make-action-table ’ ((#\Null O :left) nil)
operators parentheses stack)))

obooooboooooboboooooooobooboooooboooon
gooooooo

4.10 0O0OO0OOOO

gboobOobooooboooobobooboobooooboooo
000000000000 defopparser DOOODOOOOODOO

(defmacro def-op-parser (name (input stack acc)
literals operators parentheses
&optional (delimiter :eof))
(let ((stream (gensym))
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(rest (gensym)))
‘(defun ,name (,stream &rest ,rest)

(declare (ignore ,rest))

(let ((xreadtable* (copy-readtable)))
,@(set-op-macro-character operators)
,@(set-pr-macro-character parentheses)

,@(when (characterp delimiter)
(list (set-self-macro-character delimiter)))
(do ((,input (read ,stream nil :eof nil)
(read ,stream nil :eof nil))
(,stack (list :bottom))
,acc)
((or (eq ,input :eof)
(eql ,input ,delimiter))
, (reduce-to
:bottom operators parentheses stack)
(car ,acc))
(cond ,@(make-literal-cond-clause literals)
,@(make—operator—cond—clause
operators parentheses input stack)
,@(make-parenthesis-cond-clause
parentheses operators input stack)
(t (push ,input ,acc))))))))

O0000oo00oo0ooo00oo0ooUuooooooooDooooooooo
00000o0ooo000dU0decondd0000O0ODODODOOOODOOOOOO
000oo0d0ooo0o0oooooooooooooooooooooooo
ooono

O0oo0oo0o0oooooooDoo0ooooooooooooooo
0000000 O0Odefop-parser 00000000000 OOOOOOOO
0000 defop-parser 0000 000000000000 OODOOOOOO
0000000000 my-parser 0100000000000 ODOOOOOO
0000 set-dispatch-macro-character 00 00000000000 ODOOO
ooo

411 0O0OO0ODO

0ooooooooooobobooobobobbioo0ooooonondDEnter
googoogon

CL-USER> (let (x y)
#[ x = (y=5%(4+3)) - 2]
(format t ""&x="A"%y="A"%" x y))
x=33
y=35
NIL
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U000Lsp0 00000000000 0DO0DOO0O0O0O0DO0O0Db0O0O0OO0
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gboooobooooboboboobooooobooboooobooogon
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5.2 0OO0O0O0OO

O0000D000Common Lisp00000O0000O0OCOCOOOODOO
O000OoO00DO0O0000O000DoOo0nDn Common LispOOO0O0O
ooboooopoobooboobogobobooooboboooooboboooooo
000 Common LispO0 00000000 O0DOOOOOOOOOOOOOO
obooooobooooobon

0000 Common Lisp 00 O0OD0OO0O0ODOOODODODOOODOOODO
ECL00000000000 CO00D00000000COO00000
gboooOoboooobooooboooooobooboooobooogn
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(defvar lisp ’#1=(#1# is SUGOKU powerful!))

0000 REPLOODDOODOOOOODOODDODDOODOODOOODOODO
0000000 0o00oOoooooo (o)
Shttp://ecls.sourceforge.net/
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