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select name from students where score <= 500

O 2.1: SQL O select 0 O O

#define select(s) (new Select(#s))
#define from(t) ->from(t)
#define where(c) ->where(d#c);

ResultSet* rs =
select (name) from (students) where (score <= 500)

02200000000 SQLO select0OOODO

ooo0oooooobooc++00b00b0o0o0oOoooooooooon sQL
goooboboobooboobobon
OoooooooooooooOooooooooooooOg DbSLOd
gboobooboooboooboboobobooboobobo 2200
select O from 0000000000 DOOOOO0ODOOOOOODOOO
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(define-syntax select
(syntax-rules (from where)
((select col from table where cond)
(select-from-where ’col table cond))))

(define-syntax <=
(syntax-rules (O
((<= col value)
(less-equal ’col value))))

(define result
(select name from students where (<= score 500)))

02300000000 SQLO selectOOOOO

(set-dispatch-macro-character #\# #\$ ’read-sql-select)

#$ select name from students where score <= 500

024000000000 SQLO select0OO0D0O0O

000000000000 00000D00LispOOOOO DSLOODOO
00000000000 000000000 LispO00O0O0O SODOOODO
000000 bboooboboooobbuouobbLspbooon
000SO000DOOD0O0OD0O0O0DOODOO0O bSLOoOOooOOoooOod
Lisp 0000000 Dylan [3]0 MetaML [21]0 Template Haskell [22]0
Nemerle 24 00 0000000000000 0O0OOOOOOO LispO
gobobooobooooboooubooobobooooboogoo
goog

223 000000

000d0oodoo0odoodoodoooooooooooooo
000000000 Common LispO0O0O0O0O0D0ODOOOOOOODOO
Od0000D00DoO00doO0doo00ooooooooOoooooDoog
0000000000000 DO0DODO0Ooo0oooOoDOOonDOosQLO
select 0000000000 read-sql-select 00000000 24000
D000 210 select DO00DO00O0O0O0 DOOOO #$0000000
O00000#$ 000 read-sql-select 0O OO0 OOOO

000ooodoooobSLO0ooooooooooooooooon
0000000oo00oooooOooooooooooooOoooOooDog
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str should startWith (¢‘Hello’’) // (A)
str should endWith regex (‘‘wo.1d’’) // (B)
str should not include regex (‘‘Gox*dbye’’) // (C)

O 2.5: ScalaTest 00 00O OOOOOOO

UdddooobobobbOUloepUddd op; DOOOODODUOOOUOUOUGQUGQ
0000000000000 00000 0 hleOOOOOOooooO
gooobnd op; U name part U0 OO

Scala 000 00OO0OODOOODOODOOODOODOODODOO DSLODOO
000000000000 OScalaTest 2] 000000000 OOOO
bobobooobobobobuoobuobobobuoobuoooog 250
ScalaTest 00 000000000000 OO O 250 (A)O0O should O
0000000000000 Ostr O startWith(“Hello”) DO0O0O0O00OO
O000(B)OO should O regex DO 0OO0OO0DODOODODODODOendWith O
000000 (C)00 should O include 00 0000000000000

000DOO000DOO00OOo0OOoODSLOb000ooooooooooon
gugoobbbbodoouoobbooooooobobbuoooooa
0000000000 00000O0000O0 250000000(A)0
startWith 00 00000 (B) 0 endWith D 000000 (C) O include O
O0D0O000DO0O0ODOScalaTestO0O0O 250000000000000
gooobbobobtbodooooouobobobbbodooooouoboooboog
(A)OD(B)D(C)Doooooo0oUoooo0oo0ooooDooooo
00 (A)0D0O0 (C)00000000000(B) 00000000000
bbb uooobbooobooouooboo
0000000000000 DSLO0000O00000o0oo00ooo
ggboooooooooobobboooboooouobooobooboobooa
godooobobbbbbtbodoooooooooooobooo

2.3.2 mixfix operators

Coq [26] O Agda [1] 0000000 mizfix operators (6] DO OO0
000000000000 DO0ODOmixfix operators 00000000
0000000000000 000000000D0000000 D0 mixfix
operators 0 0 0 0 name part 000 00O O 0O O Oinfix{ prefixd postfix[™
D00 outfixOODO0ODOOODOOODODDOOOinfixOprefix0 postfix™
owtlix 00000000 O00O0OO0ODODOO0OO
infix: _ op1 _ opa _ ... _ Opn _
prefix: op1 _ opa _ ... _ opy _
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_? _ : _ :: Boolean => Int => Int => Int
if _ then _ else _ :: Boolean => Int => Int => Int
[ _ ] :: Array[Int] => Int => Int

| _ | :: Vector[Int] => Int

0 2.6: mixfix operators O O

postfix: _op1 _ops _ ... _ opy,
outfix: opy _ opa _ ... _ opy

name part 00 000000000000 O0OODOOO0OODOOODOOO
O00000Do0o000ooDooo00oooooooooooooon
2.6 0 mixfix operators D000 00: OOO0DOODOOOOOOOOOO
0000000000 _[-]0 Int00000 Int00000000 Int
oo0o0ooooooooog

Pure [12] 000000000000 Oprefixd postfixDoutfix 0 00 O
O0000oooooo0oooooooooooooooooooooon
O00O_opy —op2 - ... _op, - 00000000000 0OOODOOODO
00000 prefixOpostfixOoutfix 0000000000000 OODOO
00000 mixfixoperators 00000000000 O00DOOOO

mixfix operators 0000 000000000000 DO0OO0O0O 250
00 mixfix operators 00 0000000000000 DOOOOODO0O
oooooono

str should startWith ‘‘Hello’’
str should endWith regex ‘‘wo.1d’’

str should not include regex ‘‘Goxdbye’’

00 OstartWith O endWithOnot 00000000000 0OODOOO
000d0O0doOoo0oobOooOoobDoobo0obOOobDOoooobOooon
000000000000 O0O0DbSLOd0b0O00oooobDOooooaon
0000o0bOoobooooooo

mixfix operators 00 D0 000000000000 OODOOOOODOO
000d00d0oo0000o0oO0o0bOooooDooobOOoDoDOoDooOooOon
00000000000 000mixfix operators O hole O hole 00 OO
Onamepart OOO00O0D0OO0OO0O0OO0OODODODOODOOOODOOOOOO
00002700000000 mixfixoperators 00000000000
oooo
0000O0000o0o0bOooDOoooooobooooooOobOooon
0do0doodoooOoooooooooooooooogooOogoo
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grep -i hel*o ~/Documents/Main.java

U27-0000000000

grep _ _ _ :: GrepOptions => Regex => File => GrepResult
_ :: GrepOption => GrepOptions => GrepOptions
"" :: GrepOptions

-1 :: GrepOption

_ _ :: Regex => Regex => Regex

_ * :: Regex => Regex

_ :: Letter => Regex

_/ _ :: File => Identifier => File
_ :: File => Identifier => File

:: File

028 0270000000000

O00Ogrep0000D000-i0D00000Ohel*o O /Documents/Main.java
000000000 0DO000O00O00000DO000O00D 2800000
gooboboobobobobgoo"™ boobobobobobOoobo
O00D0OD00000DOO0OD000D0OD Letter000OODOODODOODOO
00000000 dentifer0000000000DOODOODOODOODOO
oon

grep___0 __ 00000000 mixfix operators D OO0 000000
O Omixfix operators 000000 hole 000 name part 0000000
grep - _ _ 0O grep_, _, _ goooo_._0 _-_oobooooooooog
0000000 0Omixfix operators 00 270000000000

grep -i, h-e-1*-o, “/Documents/Main.java

000000000000 00DO0O0mixfix operators 00000000
gboooobooboooo

O0O0Omixfixoperators 0000000000000 OODOOOOODO
0000o0ooooooboboooooboboooooobbooon
gbooooboobobooboood

e x— [ 7/ 0000DO0ODOODODUODODOD
e IO DOODOOODDOODLOODO
e OO0 "™ OUODOOOOOODOOODOUOODOODOOO

e -igJO0Db0ODLOOOOODODODODLODLOODOLOODOODODO
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000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000 hel*oO he (¥ o0000000000(e)*o0000000
DooooO0o0o0ooo0

/home/username/logl.txt /home/username/log2.txt

gbobooboobooboboboboooboboboooooogon
googoooon

(/home/username/logl.txt) (/home/username/log2.txt)

gbobobobooobooboboboboobobobobooobob
gobobobooobooboobooboobooboboobbobO0Odnd name
part DO ODOODOO0OO0O0DOODOOOOOOODOODOODOOODOODO
gbooboboobbobboobooboobbobobooboobooo
O0000D0OQ0 mixfixoperators 00 270 000000000000
OO0o00oO0O00oooooocooDoOoCo DbSLOogOooooooooooo
gbooooon

grep _i, h-e-(1%)-o, (7)/Documents/Main.java

233 0000000000

Isabelle [20] O OBJ3 [11] O mixfix operators O 00 0O empty syntax
OU0D0000O0000O0O000O0Oempty syntax 0 hole DOODO OO
__ 000000000 UOempty syntax 0000 (00O empty operators
O000)000000000Ogrep - - - 0000 mixfix operators 0 O 0
gbooooboobboooboobobooboobbon

empty operators 1 0 0 00O 0OOOOOODO0OOOOOOOOOOO
O Oempty operators 0 0000000000 O0OOO0OOOOODOOO
00000000000 bO0b0000O0bD0bO0o0oUobOoUOIsabelle O
O chart parsing (17| 0000000000000 O00O0O0OOOOOO
0oo0ooooob0obooooooboboooboooboooobon
0000000000000 00000000000 empty operators [
obdbobooboooboobobbobobooouoooobobobooo
0 [23|000000000000DSLO000000O0O0ooUoOon
O00o0oDbSLOooooooooooooooooooooooooo
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0000000000000 0000000 (16l 000000000
0 composability O O 0O O

type-oriented island parsing 23| 00 0000000000000 O0O
0000000 Isabelle 0 O0O0OO0ODOOOOODOOOOODODOOOOO
000000000 island parsing [25] 00000 chart parsing 00O
000000 D0O00D0OD0OO00D0DOO0ODDOO DSLO composability O O
00000000000 DO dtype-oriented island parsing 0000000
dooooooooooa

Metaborg [5) 0000000000000 (40000000000
00000000 D0OO00D0O00D0DOO000O00 scannerless generalized LR
parsing [29] D00 O0O000OO0OOOscannerless 0000000000
gddddddddoooooooouoooobouoooooo
Isabelle OO0 OOOO0O0OODO0O0OOOOOOOOOOOOODOOOO
doooooobooooooooooooooooboooooooooa
O00000D0000O0Ocomposablility 0O0OOODOO0O
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30 Ubtdbootdbotutubd
guoguo

000 Dmixfix operators 000000000000 OOOOO0O0OO
gbobobobobobobooooboobobobobobobob
gbobooobooboooboboboooboboobobonoooon
goboobooobooooobooboooooobobooooobooboo
gboooboobooboobooon

gboooooobobobooboobobooooboboobooooon
goboobooobooooobooboobooobooboboooboo
gboobboobuooboboobbood

3.1 protean operators

00000 mixfix operators 0000000000000 0OODOO0O
00000o0oooooooooboboooooboboooDoooooon
O protean operators 1 000000

3.1.1 protean operators [ ][]

protean operators [0 0 00 0 name part [0 hole 00O OOOOOO0O
mixfix operators 0 D000 name part 0 hole OO0 O OOO0OODOODO
0 0O O O protean operators [0 infix, prefix, postfix, outfix 00 0 00O O
000000000000 000Dbo00o0ooDDOdgrep .- 0O __0O
000000 protean operators U U OO0 OO0 OOOOOOONO

protean operators U0 Oname part OO0 00000000 OOO0O
000o0o0ooboo-iobobooobooboooooboooooooon
U00Oo0ob0o00obUodb namepart OO OOOOOOODOOOO
OO0 " 0000 namepart 000000000000

protean operators U0 0 00O OO0 OO O protean operators O O O
oo ooooduoddd protean operators U

'‘Dooooooo OO
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grep _ _ _ :: GrepOptions => Regex => File => GrepResult
_ _ :: GrepOption => GrepOptions => GrepOptions
"" :: GrepOptions

-i :: GrepOption

_ _ :: Regex => Regex => Regex

* :: Regex => Regex

_ :: Letter => Regex

_/ _ :: File => Identifier => File
_ . _ :: File => Identifier => File
~ :: File

U 3.1: grep UOOODOO protean operators

namepart OO0 O0O0OO0O0O0OOOOOOO0OOOOOOOOO 3.10
000 protean operators 00 0000000000000 O (DO0OO
O0JavadOOOO0ODO)

GrepResult r = grep -i hel*o ~/Documents/Main.java;

goob0oboOobOo-bobobOobooboo~/0b00obobobOoobo
O00000-i O GrepOption 0 000 protean operator -i  name part
O0000-i 00000000000 00000oOo~0 /70 OOOO File
o000~ 0 FileODOO _/ _Onamepart 0O0O0O0OO0O0OODOOO
Udobobooouobobooobbodgudgn protean operators O O 00O
000000000 namepart 000000000 ODOODOODOODO

3.1.2 0J00000000bobOodao

protean operators 1 0 0 0000 0O0O0OOOOOOOOOOOOOO
UodoooodoooboodobibodobUud protean operators
oboboooboboobobobouoooooobobooooobooo
0000D0O000oob0ooooooboooooooobooooooo
gboooobo3i1gbobooboobobon

Int 1 = 1;
Int j = -1i;
GrepOption opt = -i;

000000 Int000 -1 0000 0opt O GrepOption 10000000
000000000000 Oprotean operators 100000000000
00000000000000000000000DSLO composability
00000000000 Isabelle [20] O Metaborg [5) 00000000
0000
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[lex] _ _ :: Regex => Regex => Regex
[lex] _ * :: Regex => Regex

[lex] _ :: Letter => Regex

[lex] _ / _ :: File => Identifier => File
[lex] _ . _ :: File => Identifier => File
[lex] ~ :: File

0 3.2: lexical operators

protean operators 1 0 0 0000 0O00OOOOOOOOOOOOOO
00000000000 oooonobooooooooooooooan
000OO000DO000DoObOo0o0bObO0o0o0bOOoOooobOOoOoonO DSL
000000000 23] 0000000000000 oOoOoOooooo
000 DSL O composability OO0 OOOO0O

0dooodoooooooooooooooooooooooooo
O000000dif_then - O if _then _else 00000000000
0000000000 obooooooooooooooooon
000ooo0oooooooooooooooooooooooooooa
O00o000ooooooooooooooooooonoooooooa
00o0oooooooooooooao

3.1.3 lexical operators

protean operators 1 0 0 0000 0O0O0OOOOOOOOOOOOOO
gob0ooobooboobooobooboooobobooobbogoboo
0000000 0O00bO00oOoo0oOooooooDoooooOoboo
0000000000000 0D00DO0DO0000OO0O0OoO0Doogonog
000 protean operators 1 0 00D O0DO0DOO0OOOOOOOOOOOOOO
D00000D00000000 lexical operators OO O0O0D0O0O0O0O0O

lexical operators 0 0000000000 0O0OOOO0OOOOOODOO
goooboogobooobooobooboooboobbooboobooboo
O00000Olexical operators 00000000000 OO0ODOOANO lexical
operators 1 000 0OO00OODOODO lexical operators 10O DO OOOMNO
00000 dlexical operators 0 O 0O O protean operators 000 00O
0000 320000 [exOOOOOOOOOOO 032000000
ooooogood

Regex r = helx*o;

File f = "/Documents/Main.java

gboooobooabod
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[lex] a :: Letter
[lex] b :: Letter

[lex] z :: Letter
[lex] A :: Letter

[lex] Z :: Letter
[lex] O :: Letter

[lex] 9 :: Letter
[1ex] :: Letter => Identifier => Identifier
[1ex] :: Letter => Identifier

0 3.3: Letter O O Identifier 00 OO O lexical operators

Regex r = he 1lx*o;

File f = “/Documents /Main.java

goboobooboooobooboobobbooboooboobboo
0000000000000 0O0O0oo0ooooDooooooonDog

000000000000 00 Letter 00 00OO00ODOOODODOODODO
0000 Identifier0 000000000 33000000000 lexical
operators OO DO ODOOOODOODODO O0OOODO O lexical operators
0000000000000 000D0000DoooDooonog

000 proteanoperators 1000000000000 lexical operators
00000000 lexical operators 00000 O00O0OO0OO0DOODOO
000000 protean operators [ lexical operators 10 OO0 OO OO
ooooogooog

3.1.4 00O
000DO0O0O0ODOO0O0O0ODbO0ObO0ODbObOO0OO protean operators O O
e name part [0 hole DO OO OO
e name part 0 hole 00O O0O0O00OOOONO
enamepart 00000 OOOOOOOOO

gooboooboobooobooooo

e JIDODOODOODDOODOUODDO

gboboobooobooobooooan
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e IO DOOO0ODLOODODOODOODLDODO

3.2 UUoboooooobobbuoooooon

O0o0ooooooooooooooobooobooooooooon
0o0o0ooooooooooooooooooooooooooooo
dddddooooooooooooooooboboboboooooooo
packrat parsing [31] 00 00 O 00O O O protean operators 0 0000 O
0o0ooopooooooooooo

3.2.1 00000

gooooboooobooobooooooboooon
1. 0400oo

2.0000

3. 0000 (Dopooooo)

4. 00000

g0b0o0bOo0bOO0oO0ob0o0obOooboooDobooboboobobooboo
00000 (AST)OD000O0O00000O0 ASTOOODODOOOOODOOO
0 ASTOOOOO0OOO0DOO0O0OO0O0OOO0OO0OOO0O0OOD (Doooo
O00)oooooo

0o00ooOooO0O0ooO0obOOobOoo0ooOoobobooboooooobooon
000000000 00O00oo0OooDoobOO0bOoooooooOooooog
o00o0b0o0obO0oobOU0o0obOooboobOoobDooboboOobobo
0000004 000000000000 protean operators U0 O OO
0000000000000 00000A0O]lexical operators DO OO OO
hole OO DOOOODOOODODOAO lexical operators D OO OO0 O0OOMO
0oood

1. 000oooooooobooob0ob0obobobobobOobobon

2.00000b00bOO0bOobOOOO0ObOOobOO0obbOO0ODObOODbOD
ooobooon

. 0ooboobobobooooooboobooobooboobobob
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4. 000O0o0OO0bOobOobOobO0obOobOobOoboboboobo
gobooboobboobooboooobooboon
000000000000000200000000000

(a) hole DO ODOOOODOOOODOOOOOOODO30ODO
FailOOODOOOOOO

(b) name part 00 0000000000000 OOOOOOO
gogboaobobooobgadaoo

5, 0000000000 ASTODOOOOOODOO FailOODOO

gboooobobooboooobobobuoooobobobaon
gbooboooboobboobooooboobbooboobooboboooo
gbobobooooboboboooooboboboooooooon
gboobobooboobboobuoobbooboobo

gboobooobobobooboobobooooboboooboooon
gbooboobobooboobooboobboobuoobooboo
O0O00oooooobo0obDbO0O0000DDOOOdpackrat parsing
(0000000000000 000000O0C00OODOO0OO0OOOn
googoboobooboooboo

gbobobobuooooboboboboooobobobobooan
gbooboboboboooobobobooboooobooboobon
gbobboboooboobobobooboboboooobobon
gbobobouobooboboboobobobboooobobob
gbobobobobobobooooboobobobobobobgon
ooooo

3.2.2 00O

oboboboobobJwalDOOOOOOOOOOOOOOOOO
goog

GrepResult r = grep -i hel*o ~/Documents/Main.java;

O0000OGrepResult r=000000000000000000000O
O00D0o0o0ooooooooooooooooood

0000000 0000ooDoODo00ooDoooooooooooooon
00000000000 GrepResultr=0 GrepResult OO OO0OODO
000000000 000o0ooooooDooooooooooooon
0000 shell.grep.GrepResut 0O OO0 OO0OOO0OOO

Doooooooo
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grep _ _ _ :: GrepOptions => Regex => File => GrepResult
_ _ :: GrepOption => GrepOptions => GrepOptions
"" :: GrepOptions

-i :: GrepOption
[lex] _ _ :: Regex => Regex => Regex
[lex] _ * :: Regex => Regex

[lex] _ :: Letter => Regex

[lex] _ / _ :: File => Identifier => File
[lex] _ . _ :: File => Identifier => File
[lex] ~ :: File

O 3.4: shell.grep.GrepOperators

000000000000 0000D0O000O0o0DoOooO0DO0DO 340
O0000000000000000 GrepResult 00O OOODODOODO
OO0 grep._. _O0D0O0O0OODOODOODOOOODOOOODOODOOO

grep .. _0000O0O0O0OONO name part, hole, hole, hole O O 0O 0O O
0000000 40000 namepartgrep OO0 D0 OOO0OOO0DOOO0O
grep 000000000000 ODOOO0OOGrepResult r=00000
O grep-i... 000ODODOOO0DOODOOGrepResult r=grep 0000
ooogd

OO0 hole 00O GrepOptions 00 0 00O 0O O GrepOptions D0 000
00000 30000GrepOptions0 0 O0O0ODOOO __O "™ 0OO0OO
go0o00ooboooobouoouoooouoooooobooboobooo

__ 00000 holed GrepOption0 000 ODOODOOODO 30000
00000000 00-i 0000000000 name part -i 00000
O000- 0000000000 b0o0b0o0b0oobOooDoOg... grep
- 0ooogoooo

__ 00000 hole d GrepOptionsO O OO ODOODOO__0O " OO
gooboobobobOobOooDobOUoobOoobobobgooo-._-Dbo
000 hole O GrepOption 000000000 -i00000O00O0OODO
000bO00OO0 - 0obodooooobOo_. _oobgoooooog
0000000000000 DO000O0O000 grep---0000OO hole
OO00O00o0ooooo

0000000000000 o0oooOoooooooobooOoon
0000 lexical operators 0 000000000 OOOODODOOOO
0000000000 0DO0DOD0O0DOO00O00DOO0ODO0DOOoDOOooODO
OO00O00o0ooooooooooog

oo proteanoperators U U DO OOOOOOOOOOOOONO
000000 packrat parsing [31] D00 00000000000 OOO
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gboooobooaoboog

3.2.3 000000 packrat parsing

0000000000ASTODOODOODOOODOOODOOO ASTOODO
gbobobooobobobooooboobuobooobobobon
0000 ASTOOODOOODODODOOO00OO0OO0O0O0O0O00oDo0oo0on
0boboooooooobooboooooboboboobobobobooo
gbooboobooboboooobobuoboobobooobobon
gbdobobooobooboboboooboboboooboboboo
ooooooon

goobooboobooooobobobobobobobooooooon
gbobooooboboooboboboobobuoooobouooobooo
oo0oooboobooooboobooboooobooboooobooo
000 Opackrat parsing (7] 00 0000000000000O000O0OO
goooboboobooboboobuooooo

packrat parsing [7] 00 0000000000000 O00O0O0OOOO
gbooboboboboooboobobobobouoobooboboboo
0000000000 packrat parsing 000 000OOODOODODOO
0000OooooDoooobobooobooooDoooobobooon
0000000000000 packrat parsing 000000000000
gooooboooogn

0000 packrat parsing D OO0 0000000 0OOOOOODOODOO
googooboobooboooboo

_/ _ :: File => Identifier => File

gboboobobobooogbobobobuooooboboobob
OO0000D0OD0O00O0OOpackrat parsing 00000000 OOOODO
googooboobooboboobboobobooboo

O000000D00000D000 packrat parsing [31] 000000000
O000D0ODOO0O0DDOO0OO0DDODOO packrat parsing 0000000
Ub0000b00b0ob0obO0ob0obOob Fail OO ODODODODO
gbobobooboboobobobooobobobobobooobobob
gbobobobobobooooboboboboooobobooboon
ggboobobooboobooboooboooboboobooboboo
gbobobobooobooboobobobobooooboboobon
gboboboooboboboboooboboboooooobobon
ggboooboobooboobogobobooboobooooobooobooono
gbooooboobooonbodgd
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3.3 UUuobuoooooon

gobooobooobooboooobooboboboboobogobooboobooboobo
gbooboooboboobbooboobooobbooboobooobooo
0000000000000 000000000001+2*30 1+ (2
*3) 00000000000 .4+ 000 _*_000O0oDoOoooooo
gbooooooan

goooooooooobobobobooooboboboooon
O00000000000000o0O (bo)bpoooooooOo (bo)oo
gbobooooboboooboooboboboooboboooobobon
gbogboobobooboobooboobboobuoobooboo
AODDOOOCOOOOO0O0OOODAODOOCOOOOOOOOOOOO

gboboobooooooboobobobobooboboonooooon
gbobboooobobuoooobobobooobobobobobo
O0000000000000000000007-5-30 (7-5)-30
gboogooobooboo _-_b0boobbooboobobon

gboboboooooooboobobobobobobooooooon
gbobobuooboobobobuobooboboboboobobob
gbobooooooboboooooboboooboobbobooboobon
ggobooobooboobooooobbbobobobooboobooboo
gooan

l. 0ooooooobooooobooboooo
00000000 TO OOO0OOO XO0O0OO T(X)oooo
ooobobooboMOOOO

2. 0000000000b000b00bOo0oboobooboboo
obooboboob poOODO

e 00000 RO RMP)OOODOOODO

e JOUJUO ADO AP)ODDDDODOO
0000000000000 A(P-1)00000O0OO

— 0000bO0bOoboOoobooboO holeDODODOOO
gbooboooooon

— 00D0O0ODO0O0O0O0O00O00O holeOOODDOOD
gbooboooooon

. 0000ooooooooononooonooooooooooon
_ i T(M) => T
_r T(X - 1) = TX) (VX > 0)
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gbooobooboooobooboooboobooaooo

_+ _ :: Int => Int => Int (priority

2, left association)
* :: Int => Int => Int (priority = 1, left association)

OO0O0IntOOO0O00DCOOO0 Im200Int1O0ItOODOCOO0OO
O000OInt000 Int0000000000000_+ .00 _*_000
OobdboOmmt20Intl0Int0 OO0 00000000 0O00D0OO

+ _ :: Int2 => Intl => Int2
* _ :: Intl => IntO => Intl

O00ooooooooooDog Int200Int100Int0O0O IntO0ODO
ooooooooooooog

: Int2 => Int
: Intl => Int2
: Int0 => Intil

gooooboobooboobobon

_+ _ :: Int2 => Intl => Int2
_ % _ :: Intl => IntO => Intl
_ :: Int2 => Int

:: Intl => Int2
:: Int0 => Intil

gobooboobooboobooooooboogobooobooboobo
gobooobooobooobooboobobooobbooboobooboo
ooooooooooooobooooon

gobogbobooooboooboooboobooboobobobn
ooooogoog

( _) :: Int => IntoO

gbobboboboboooobobobobooooobobobon
obodbooobobooboobodboboobuooboobuooooo
obobobobooboooooooooboobobobobooooogon
00000 0Omixfix operators [6) 000000000000 0O00O0OO
gbdobobooboooboboboboobooobuobobbobobooo
U0000oobobbobObDbOO0O0ddprotean operators 1 OO0 O OO
gobooooooboboooooboooobobobooobobon
gooooboobooboboooobgon
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34 UU0O0OoOooO

C++ 0 JavaOD0OO0OD0OOODOOOOOOODOODOOOODOODO
gboboobooboobooobooooboboobooooboboon
gbobobooboobooboobooboboboooobobon
gbobobuoobooboboboboobobobooboobobob
gbooobobooboobboobuooboobooboboobooooon

Sub0O0O Super00O0O0DO0ODOOO0ODODOOODODOOOOODOD
good

:: Sub => Super

bobobooboboboobooobboboboooobobob
gbobboobooboboboboooboboboooooobobon
OpPOODOO

: Sub(P) => Super(P)

goooooogoogog

000000000000 00000 Super0O0O0OOOOODODOOOO

ooooooooooooboooog _ :: Super(P - 1) => Super(P)

goooooooooooooooboooboobooboooboobobono
gobOoobooobobonD swerdooooop -10000

gbdbDswdOOobooobPp -2000000000000O00O0OO

0000000000000
:: OP(T, P) => T(P)

oooooOooOoooooTe)y00OoO0OOoDOO0oDObOOOO op(T, P)
gboogobooboonooboobooon

_ :: OP(Sub, P) => Super(P)

gbogopobooboobbooboooo
ooboONemUOO IntODO0OD0OO0ODOODO

+ _ :: Int => Int => Int (priority = 2, left association)

:: Int => Int => Int (priority = 1, left association)

gbobooobpboooobbooobo 3s00nboboonoobd oo
googd

Num num = 1 + 2 x 3;

ooooooooooooooo
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: Int
: Int

:: NumOp2
:: NumOp1l
:: NumOpO

:: IntOp2
:: IntOpl
: IntOpO

:: IntOp2
:: IntOpl
:: IntOpO

:: Num2 =>
:: Numl =>
:: NumO =>

:: Int2 =>
:: Intl =>
:: IntO =>

2 => Intil
1 => IntO

=> Num2
=> Numl
=> NumO

=> Int2
=> Int1l
=> IntO

=> Num2
=> Numl
=> NumO

Num?2
Num1l

Int
Int2
Int1l

=> Int0p2
=> IntOpl

U35 gboboboobooobooooooooon



31

(1400 Proteald

000000000 o0bo0bo0DOO0bOOobO0odJavad00O0OoooOO
0000 protean operators D OO OO0 O ProteaJ OO0 OO OProteaJ
OJaval 4000000000 DOODOOOOODOOOOODOODOOOOO
Oo0o0odoooooooood

ProteaJ 0000 0O0ODO0O0OO0OOODODOODOODOODOOOOODOOO
00000 O00bOOoo0o0bOO0ObOO0ooDobOOooDoobOoboOooOooOooOon
000000000 wsingOOOOOODOODOODOODOODOOO DSLO
o0oooboooooa

OO0 0OOProteaJ O O0ODO protean operators 1 D OO0 OOOOOO
O000O0DOProteaJ D0 DOO0ODOOOD0DOODOOODODOO

4.1 protean operators [ [ [J

ProteaJ O O protean operators 00000 4.1 000000000 O
000 GrepResult OO OOOOODOOO0O "grep” options regex file O
000000000000000'00000000 (GrepOptions options,

GrepResult '"grep" options regex file
(GrepOptions options, Regex regex, File file): priority = 100
{
GrepFileStream stream = open(file);
if (options.ignoreCase()) {
GrepResult r = stream.grep_ignoreCase(regex);
stream.close();
return r;

3

O 4.1: grep 000000

0000000000000 000000000000000000000000
"grep" options regex file JO0O0O0O0O0O0O grep .. _ 0000000 O0O000O0DOOCCOO
gboogoobooboooooboboobobobobooobooonoo
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<operator-definition>

::= <modifier>* <type> <pattern> <parameters> <throws> <priority> <body>
<modifier>

::= "rassoc" | "nonassoc" | "readas"
<pattern>

::= ( <name-part> | <hole> | <option> | <repetition> | <predicate> )+
<name-part>

::= <string-literal>
<hole>

::= <identifier>
<option>

::= <identifier> "?"
<repetition>

::= <identifier> ( "+" | "x" ) ( "(" <string-literal> ")" )
<predicate>

pe= ("M | "I ) <type>
<parameters>

1:= "(" <parameter> ( "," <parameter> )* ")"
<parameter>

1:= <type> "..."?7 <identifier> ( "=" <expression> )7
<priority>

1= ":" "priority" "=" <int-const>

0 4.2: protean operators 0 000000000000

Regex regex, File file) 0000000000000 OOOOO hole OO
O0D0D000D0000000OoO: prierity =100000000000
000000000000 ooooobooooooooooooooa
0o0o0o0o0oooooooooooobooooooooooooooo
O0ooooooooooooao

protean operators D 0 000 00O0OOOOOOOOOO 420000
00000000000 000DO0DO0DO0DO0DO0O? 0 a00OOO
O000000000000000*0 ad000000000O0Oa+
Oa000000000000000000

protean operators 0 O rassoc nonassocldreadas 00O OO0 O00O0O
O00000OOrassoc 00O nonassoc D 0O O0O0OOOOOOOOOOO
OOrassoc D0 O0OOnonassoc DO O0OOOOOOOOOOOOOO0O
0000000000000 D0000ODOreadas OO0 DOOOOODO
lexical operator 0 0 00 000020

ProteaJ D0 O0O0OOODOO0OOOOOOODOO name part 0 hole OO

2lexical operators 00 0000000000000 00O0ODOOO00OODOO readas
0000000000000 0D000D00000000000000000Olexical 00O
00o0ooooooooooono
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GrepResult '"grep" options* regex file
(GrepOption... options, Regex regex, File file)
: priority = 100 { ... }

O 4.3: repetition 0 0 O O O protean operators O O

readas Regex r "$" (Regex r) : priority =50 { ... }

readas Regex rl r2 (Regex rl, Regex r2) : priority =40 { ... }
readas Regex r "*" (Regex r) : priority = 30 { ... }

readas Regex !Dollar 1 (Letter 1) : priority = 20 { ... }
readas Dollar "$" () : priority = 10 { ... }

O 4.4: predicate 0 O O OO protean operators [ [

O00DbObO0b0b00obOobDobooobdoption ODO0ODOODOODOO
00000000 holeDOODOOODDODODODOODOODODODOO
repetition OO0 hole 000000 0OO0DODOOODODOOODOOODODODOO
0000000000O*0 0000+ 0 0000000000000
00000430000000000 -a00 -b0O0O00O0OO GrepOption
0000 lexical operators 0O OO OOOO 4300000000000
ooooooboooobooooooog

GrepResult rl = grep hel*o ~/Documents/Main.java;
GrepResult r2 = grep -a hel*o ~/Documents/Main.java;

GrepResult r3 = grep -a -b hel*o ~/Documents/Main.java;

predicate 0000000000000 00000O0&OOO0O and pred-
icated! 0000 not predicate 0 0O 0O O and predicate OO0 OO0 O0O0
O0000oDoo0oo0oooo0o0ooooooooooooooooon
00000000000 00Onot predicate 0000000000000
0000000000000 0oDooooooooooooooooon
O00000ooooo0oooooooooooooooooooooon
0000000000000 044000000000000000

helx*o;
hel*o$;

Regex el

Regex e2
ooooooboooobooooboooog
Regex e3 = hel$o;

gbobooboboobuoobbobobooboobo
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operators GrepOperators {
GrepResult "grep" options* regex file
(GrepOption... options, Regex regex, File file)
: priority = 100 { ... }
GrepOption "-i" () : priority =0 { ... }
¥

O 45: grep000000000O0O0O0O0ODOO

4.2 0OO0O0OOOO0OO

ProteaJ O protean operators OO ODO0O0O0O0O0OOOOOODOO
0000O00DO00DOO00O0o0DO0bOO0DO0o0oDOOo0ooDOoooDOooOog
O0bD00ooboooboooboobobboob wsimgOOOODOODOO
oooood

ProteaJ 00 0 00O protean operators 1 00000000 O0ODOOO
O0000 450 grep00D00D00ODOODOODOODOODOODODODOO
0000 ODO0bO0obO0obOOobOobOOobOobOOobobooobo

using GrepOperators;

Regex regex;
File file;

GrepResult r = grep -i regex file;

O0000o0o0ooooo00ooooooooooooooooon
godob460000000000000DDOOODOOOODODODOODO
O00000D0D000D0000D000D0D000ODOdOO0ONRegexOperators O
FilePathOperators 0 GrepOperators 0 0 0000000000 OO0DO0O
ooo

using RegexOperators;
using FilePathOperators;

using GrepOperators;

GrepResult r = grep -i hel*o “/Documents/Main.java;

ProteaJ U0 ODDOOOOOO0ODOOODOOODOODOOODOOODOOODOO
goboboboooobobobbbooboboobooboobobobobo
goboobooobooboooooboooobooboobooobooo
O00DbO0bO0DOob0O0b0 wsingODODODODODODODOOOOOusingOO
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operators RegexOperators {

readas Regex r+ (Regex... r) : priority = 100 { ... }
readas Regex r "*" (Regex r) : priority =50 { ... }
readas Regex 1 (Letter 1) : priority =0 { ... }
¥
operators FilePathOperators {
readas File dir "/" id
(File dir, Identifier id) : priority = 100 { ... }
readas File file "." ext
(File file, Identifier ext) : priority =50 { ... }
readas File """ () : priority =0 { ... }

}

U 46: 0000000000000 0000O00O00O0O0O0O

operators ExRegexOperators extends RegexOperators {
readas Regex r "+" (Regex r) : priority = 50 { ... }
readas Regex r "7" (Regex r) : priority =50 { ... }
b

U477 00000000000

0000000000000 ooboooonoooooooo
Oooodoooooooooobooooooooooooooooooa
00o0oo00oooooooooobooooobooooDoooooooo
000ooooooobooooooooooooooooo

ProteaJ OO0 OO O0OOOO0OOO0OODOOOOODOOOODOOOOO
000Do0o0ooooooooooboooobo 4vy00oooooooon
00000 extends 0O ODO0O0ODODOOOODODOOOOODODOOOO
O0o0oo0oooooooooooooooooooooooooooa
00000000000 ooobobooobooo0ooooooo
000ooooooooodoooooooooooobooooooa

protean operators 1 J 00 000000000000 (DOOOOO
O00000)00000000D0 48000000000000000O0O
oo

Regex e = helx+o;
U _x»0gdbuabbgobodgboobbooboobo

*+ < *

gboboboboboboooooobobobobo _xb00bo
_+000bobobobobobobob
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operators RegexOperators {
readas Regex r+ (Regex... r) : priority = 100 { ...

}
readas Regex r "*+" (Regex r) : priority = 50 { ... }
readas Regex r "++" (Regex r) : priority =50 { ... }
readas Regex r "7+" (Regex r) : priority =50 { ... }
readas Regex r "*" (Regex r) : priority =50 { ... }
readas Regex r "+" (Regex r) : priority = 50 { ... }
readas Regex r "7?" (Regex r) : priority =50 { ... }
readas Regex 1 (Letter 1) : priority =0{ ... }
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oo 000000 (D0o0oo0Od x)
oooooo X

oooooo oooad
O000ooOooooooo | x

ooo0oooooood 0oooooodo

oooooo oo0oOOooooon

if, for, while 0 O 0O O boolean

switch O O O char OO 0O int

case 1O 0O0O char 000 int

throw O 0O O throws 0O 000000 catch OOOODOO
return 0 0O 0O ogooogad

ooooooon ooooooo

option 0O ODOOOODO 0oooooogon

oooad void
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lexical operators 0 OO0 000000 O0ODOOO0OOOOODOOOODOO
O00oooooooooooo

4.5 0O0O0OOOO0O

O00O00OProteaJ 0000000000 ODOODO DSLOOOOdpro-
tean operators 0 0 000000 0O0OOOOOOOOO

4.5.1 0O0O0OO

ProteaJ 00 void OO OO ODOODOODOUODODOOOOOODODO
void O O00O0O00O0O0DOO0DO0ODOOOOOOOOODOO0OO00OO
gboobobooboobbooboaoo

operators OutputOperators {
void "p" msg (String msg): priority = 0 {
System.out.println(msg) ;
}
3

gboabboobuoobboobuooboobbod

using OutputOperators;

p "Hello, world!"

pU String U0 0OO0O000OO0O00O0O000O0O0O0O00O0O0OOHel110, world!
googooboobogoooo
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operators RegexOperators {
readas Regex 1 "|" r (Regex 1, Regex r) : priority = 200
readas Regex rs+ (Regex... rs) : priority = 100
readas nonassoc Regex r "7+" (Regex r) : priority = 50
readas nonassoc Regex r "*+" (Regex r) : priority = 50
readas nonassoc Regex r "++" (Regex r) : priority = 50
readas nonassoc Regex "?7" (Regex r) : priority = 50
readas nonassoc Regex r "*7" (Regex r) : priority = 50
readas nonassoc Regex r "+7" (Regex r) : priority = 50
readas nonassoc Regex r "7" (Regex r) : priority = 50
readas nonassoc Regex r "*" (Regex r) : priority = 50
readas nonassoc Regex "+" (Regex r) : priority = 50
readas nonassoc Regex r "{" n "}" (Regex r, Nat n) : priority = 50
readas Regex "[" es+ "]" (RegClsElem... es) : priority = 40

HRRRRHRRR

readas RegClsElem f "-" t (Regletter f, Regletter t) : priority = 30
readas RegClsElem 1 (Regletter 1) : priority = 20
readas Regex "." () : priority = 10

readas Regex 1 (Regletter 1) : priority = 1
readas Regletter 1 (Letter 1) : priority =
readas Regletter d (Digit d) : priority = 0

0
0

O 49 0000 DSL

4.5.2 0000

lexical operators OO0 OO OO0O0OOOOProtead DODODODODODODO
00000oO0oO00bOobooOO0OOo0bOooOoboOooD 490000000
000000000 00o0d0o0o0ooooooooooooooog

using OutputOperators;

using RegexOperators;

Regex stnumber = [0-9]{2}(B|M|D) [0-9]{5};
Matcher m = regex.matcher(text);
if (m.find)) {

p "match : " + m.groupQ);

}

goboboobooooboboboooooboobooooooobobooon
ooooooo __of_Jo_{_y0_-_0000000000
gbobdgbobobobobobobooboboobobuoobaoon
O0C_)0 ProteaJ 0ODOOOOOOOOOODOOOOOOODODODO
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operators StringOperators {
String left "+" right (String left, String right) : priority = 50 {
return left.concat(right);
}
¥
operators ExStringOperators extends StringOperators {
String buf (StringBuilder buf) : priority = 150 {
return buf.toString();
}
StringBuilder left "+" right
(StringBuilder left, String right) : priority = 100 {
left.append(right);
return left;
}
StringBuilder s1 "+" 82 "+" 83
(String s1, String s2, String s3) : priority = 0 {
StringBuilder buf = new StringBuilder();
buf . append(sl) .append(s2) . append(s3);
return buf;
}
¥

O 4.10: String000000O0OOCO0ODOOODOOOOOOO

4.5.3 0O0O0OO0OOO

protean operators U U 00O 00O 0OOO O Uprotean operators 0 0 0 U
OoooboooooobbboOO0Ostringd 000 _ + _0D0DO0O String
Ubo000boobob0oobboobO0obOoObd stringBuilder O
00000 ProteaJ O protean operators D0 DO OOOOOOODOONO
ooooooog

04100 string0 00000000000 DO0O0OOOODOOOODDO
Ub00o0o00o0oboobdgnbOnd StringOperators OO0 String
obob _ + _00000000ExStringOperators U OO ODOOMO
U000dddddd StringBuilder OO OO OO StringOperators
ooodooboobooboobodobooobuoobooboooooo

:: StringBuilder => String (priority = 4)

_ + _ :: StringBuilder => String => StringBuilder (priority = 3)
_ + _ :: String => String => String (priority = 2)
_ + _ + _ :: String => String => String => StringBuilder (priority = 1)

gooboobooobooboboooboobooboboboobono
gooooooooooooooon
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:: StrB1ld3 => Str4

_ + _ :: StrBld3 => Str2 => StrBld3
_ + _ :: Str2 => Str1l => Str2
_ _ + _ :: Strl => Strl => Str0 => StrBldl
_ :: Str4 => String
_ 1 Str3 => Str4
_ :: Str2 => Str3
_ :: Strl => Str2
: Str0 => Stri

: StrBld4 => StringBuilder
: StrBld3 => StrBld4
: StrBld2 => StrBld3

:: StrBldl => StrBld2

:: StrBld0 => StrBldil

goood"foo" + "bar" + "baz" UUUOUODOOOON String U0
0d000String -> Str4 -> StrBld3 -> StrBld2 -> StrBldl 00
googoooboood_. + o+ _0Jooboboooogoobbboooboboog
"foo" + "par" UOUOUOOMO StringUOUOOOOOOOO _ + _ + _
gooooboooooobooono _+ _0bhoobobooboooo
oon

4.5.4 SQL

ProteaJ OO OODOOOODO DSLOOODOOOOOOODOOODO
0O SQLOOOOO DSLOOOOO0OO000O000D sqQLOperators O
FilePathOperators DU U O UO0OOUOOOOOOOOOOO0OO0ODOOO
goboooboob4n10ogdbooooobooobbooboobooooboo
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import java.sql.x*;

using FilePathOperators;
using SQLOperators;
using OutputOperators;
using ExStringOperators;

public class Main {
static boolean existTable(String tbl) throws Exception {
ResultSet tables = select tablename from sys.systables
where tablename = tbl.toUpperCase();
return tables.next();

}

static void insertMember(int id, String name) throws Exception {
insert into members ( user_id, name ) values ( id, name );

}

public static void main(String[] args) throws Exception {
connect to ./database.db;
if (existTable("members")) drop table members;
create table members (
user_id int not null primary key,
name varchar(64) not null

)

if (existTable("posts")) drop table posts;
create table posts (
id int not null generated always as identity,
date timestamp default current timestamp,
user_id int,
comment long varchar

)

insertMember (123, "ichikawa");

insertMember (345, "ohtani");

insertMember (567, "hiramatsu");

insert into posts ( user_id, comment )
values ( 123, "Ohayo!" );

ResultSet rs = select *x from members;
while(rs.next()) {

p rs.getInt(1) + " " + rs.getString(2);
}
commit;
disconnect;

O 411: SQLDSLOOOCOOOOOOOOO
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Us0 Ui

0000 Oprotean operators D 0000000000 (PEG) [8] 00
00000000000000 protean operators 00O OO OOOONO
gdbobobodooooboboboboobooooobobobobooo
00000000 protean operators 10 00O OOOOOODOOOO
gooood

5.1 protean operators [ [ [ [

protean operators 0000000 (PEG) 8] 00000000000
000 protean operators 0 0000000 PEGOOODOOOOOO
PEGOOOOOOODOOO protean operators 0 00000000 O0O0O
0000000 PEGOODOODOODOOOODOOOO protean operators
000000000 O0Doooon

5.1.1 PEG

PEGOOOOOOD (CFG)OOOOO0ODOOOOOOODODOOPEG
ooooooodob crGOODOOOOODOOOOODOOOOOOD
0O (BNF)OOOODOODOOUOOOOOOOODOUOOODOODODOOBNFO
O0oooooooo (ooooobooOobOb0OooooooboobODbOPEG
ooooOobOo0oobOoOooO \NObOoOoboooooooobooboobooo
ODo000o0o0O0oooooooocCcrGOOOO PEGOOODOOOOO
gboogooodan
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e JOODOUODODODO VN
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e JO0IOUODOOOO R
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protean operators PEG

oood e — 0000 ¢

name part a — Uodod a

hole T — O0oooa T

oo el €y ... ey — 00 eres...ep
O7000000 opy>opg>..>0p, — T <« opi/op2/.../opy

O 5.1: protean operators 00 PEG O ODOOOO

O 0 Oparsing expressions 00000 POOOOOOOOOOOOOO
O00Oe,e1,eo e POOOODODDODOO POOOODOO
e: 0000
.oV OOOoooono
.AeVy 00000000
. ejeq - 0O

Le?:000oo
.ex: Q0000 OOOO

1.
2
3
4
5. e1/e;: 000000
6
7
8. e+: 000000000
9

. &e : and predicate

10. !e : not predicate

0000000000 20000000000 exODOO0DOOODODO
e+ and predicate &ed O O not predicate le 000000000000
0000000000000 0 ®DUoo0o0oooool1o0s5000
parsing expressions 1 0 0000000000000

5.1.2 protean operators 00 PEG OO OO

protean operators 0 0 0 0000 0O00OOOOOOOOOOOOOO
00000 proteanoperators 0 00000000 ODOODOOOOOODO
0000000000000 51000000 protean operators 0 PEG
Ooo00o0o0dooooo0000op; >op; DOO00 op;, DOOOOO
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00000000 protean operators U U
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grep _ _ _ :: GrepOptions => Regex => File => GrepResult
_ _ :: GrepOption => GrepOptions => GrepOptions
"" :: GrepOptions

-1 :: GrepOption

:: Regex => Regex => Regex

* :: Regex => Regex

_ :: Letter => Regex

_/ _ :: File => Identifier => File
_ _ :: File => Identifier => File
~ :: File

000000 PEGOOOOOON

GrepResult < "grep" GrepOptions Regex File

GrepOptions < GrepOption GrepOptions / ¢

GrepOption < "-i"

Regex < Regex Regex / Regex "x" / Letter

File ¢ Identifier "/" File / Identifier "." File / """

5.1.3 PEG OO protean operators 0 00

PEG OO0 protean operators 000000 000000O0O0DOODOO
O00000000O0O00O0ODODODOO0ODODOOODOO0OO ejfeo 00O
O0000D0OO00D0O00000 5.20 PEG OO protean operators O O
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OOopy O opo O0OD0ODO opy >0p, 0000
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Expr < Expr "+" Expr / Expr "-" Expr / Term

Term < Term "*" Term / Term "/" Term / Value

0000 protean operators 0 O 0 OO OO

00 PECODOODOOOOOOOOOOOODOOOOOOOOOOOODOODOOO0
0000 PEGOOOODOOOOOOOCOOOOOODOOOOOOOOOOOODODOD
well-formed 0 PEGODOOO0OOOOOOOO



gs0d 00 46

PEG protean operators
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_ :: Expr2 => Expr
+ _ :: Expr => Expr => Expr2
_ - _ :: Expr => Expr => Expr2
:: Term => Expr2
:: Term2 => Term
_ % _ :: Term => Term => Term2

_/ _ :: Term => Term => Term?2
:: Value => Term?2
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0 5.1: Isabelle 0 Metaborg DO OO ODOODOO
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@

5.2.1 Type-based disambiguation
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2 :: Ones => Start

1 _ :: Start => Start
"" :: Start

_ 1 :: Ones => Ones

1 :: Ones
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= _ :: TypeName[T] => T => void
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