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fefit.



$I3F WEERT

3.2.1 KhiE
Token KA & INF 3 A4,

public let kind: TokenKind
public let value: String

public let pos: Position

* kind

kind /R4 MG, B AR 2 A RJE TokenKind, TokenKind f& — AN 45 r A 4 b
FERY I K28 ST, AN, R L AL ZE S TokenKind. ADD, 3. 3 5 & FEAIA 21 1% 2K L,

* value

value 78 F A A T2 45 £ L 4 ARG 7T 6

* pos

pos 7R A R AE PRACHS SCAF rh i 7 B 5 B B Position, 4§ filelD CIEATHS SCIF

ID) . line({75) Fl column(F5)3 4~ 51 22 &,
3.2.2 RErREL

Token HY 443 bR BCATF PR

* public init()

it BRI 38 oR £ ) 1 Token,

* public init(k: TokenKind)

fli i TokenKind 8 A S48 k A — BT Y Token.

* public init(k: TokenKind, v: String)

ffi il TokenKind ZE8! ) S % k. String XRS5 v, B8 — 1 #1 Token.,
T R M Token I 5 181 A9 7 61

//Chapter3/token sample/src/token sample. cj
from std import ast. *
main() {

/1R IR NS 1A
let addToken = Token(TokenKind. ADD)
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/1A RN canggie B BRI
let idToken = Token(TokenKind. IDENTIFIER, "cangjie")

println(addToken. value)

println(idToken. value)

—

9 R AT iZoR B i e

cjc token sample. cj
main. exe
+

cangjie

XA AR, B1EE TP Token, 28 1 4 Token {#i F TokenKind. ADD YE k&%,
PIAT By b A 1 B2 55 56 2 4> Token R — WY cangjie BIARIRATF , BT LAFT ED 4%

g cangjie,

3.2.3 HEHREL

Token B8 H PREE dump., % XA1F -

public func dump(): Unit

dump PRECH KM Token RYTELNME B, X HAE 3. 2. 2 R B — 7 . dump
CBR RSk I println . R BIATT .
//Chapter3/token dump/src/token dump. cj
from std import ast. *
main() {
let addToken = Token(TokenKind. ADD)

let idToken = Token(TokenKind. IDENTIFIER, "cangjie")

addToken. dump( )
idToken. dump( )
}

Rt iZon Bl e

cjc token dump.cj

main. exe
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description: add, token id: 12, token literal value: + , fileID: 1, line: 4, column: 20
description: identifier, token_id: 133, token_ literal value: cangjie, fileID: 1, line: 5,

column: 19

bR A R E B B AN
(1) description: X Token Z$HI UL B ,

dump P

(2) token_id: Token FyME—FRIH,

(3) token_literal value: Token BYF Mz £ RIER.
(4) fileID: Token Fr#E I SCH B9 SCHEFRIR AR B R A
(5) line: Token FF7ER SCHHIAT S A5 43 S AE SR 4 17 R 5 47

—AN3C L L ID R 1,

(6) column: Token FIF 76 Y8 SCHF 9 515, &1 Xt A 9] J2& 554> Token ¥4 1 p& B0 4R AU B .

3.3

TokenKind

TokenKind J& Token ZEMI [, 3 BALFE LB 7 bRIRAT 7 1 ERAE AT 55

e

x

I

A MR SR (R B2 3-1 fro .
& 3-1 TokenKind # %

4 % # £ F M| B FA
TR ADD +
EAEAT ADD_ASSIGN =
BRAELT AND &.&.
BRAERY AND_ASSIGN &=
BRAERF ARROW -~
BRAELY ASSIGN —
BAETF AT @
BRAERF BITAND .
EAELT BITAND_ASSIGN =
BAELT BITNOT ~
BRAERY BITOR |
PRAERY BITOR_ASSIGN | =
BRAELY BITXOR A
BAERF BITXOR_ASSIGN A
BRAELT CLOSEDRANGEOP
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4 E:3 # £ F HE OE it FA
BAEAT COALESCING 29
BAELT COMPOSITION ~
BAETF DECR —_
BRAEAY DIV
BAELT DIV_ASSIGN —
BRAELT DOT
AT DOUBLE_ARROW =>
BAELT ELLIPSIS

AR EQUAL ——
A EXP %%
BRAEAY EXP_ASSIGN xx —
PRAESF GE ~—
BAERF GT -
BRAELY INCR T
BAETF LE —
BRAERF LSHIFT —<
AT LSHIFT_ASSIGN <<=
BRAELT LT <
BAERT MOD %
AR AT MOD_ASSIGN 05 =
BAEAY MUL M
PRAERY MUL_ASSIGN % =
BRAELT NOT !
ALY NOTEQ 1=
BRAERF OR Il
BAEFT OR_ASSIGN |[=
AR AT PIPELINE | >
BRAELT QUEST 2

S EAT RANGEOP B
4G RSHIFT >>
PAERF RSHIFT_ ASSIGN >
BAEAT SUB —
BRAELT SUB_ASSIGN =
73 B AT COLON

53 bR A COMMA ,

Sy bR AT LCURL (
ke LPAREN (
IR LSQUARE [
I ¥ RCURL )
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EIE FEET
o E/S ] ¥ B OE i) FA
53 bR AF RPAREN ) —
arFaAT RSQUARE ]
ki) SEMI ; —
ST ABSTRACT abstract —
KT AS as b B AR AF
KT BOOLEAN Bool —
K BREAK break —
T CASE case —
KT CATCH catch
K CFUNC CFunc —
KigF CHAR Char —
KA CLASS class
P == CONTINUE continue —
S DO do —
Piisa ELSE else —
Ty ENUM enum —
K EXTEND extend —
Piiss FINALLY finally —
Piaa FLOATI16 Floatl6
PSS = FLOAT32 Float32 —
KT FLOATG64 Float64 —
KT FOR for
KA FOREIGN foreign —
S FROM from —
XK Al 5 FUNC func —
K IF if —
o IMPORT import —
XK Al 5 IN in —
KT INIT init
KgF INT16 Intl6 —
KA INT32 Int32 —
KT INT64 Int64
KT INTS Int8 —
KT INTERFACE interface —
XKl 5 INTNATIVE IntNative —
PSS £ IS is b2 BT
PSS = LET let —
Ty MACRO macro —
T MAIN main
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o E/S ] E:3 ¥ B OE i) FA
ST MATCH match —
P2 MUT mut

P == NOT_IN lin —
K NOTHING Nothing —
P OPEN open —
KT OPERATOR operator —
K OVERRIDE override —
K PACKAGE package —
KT PRIVATE private

P PROP prop —
KT PROTECTED protected —
KT PUBLIC public

K QUOTE quote —
S REDEF redef —
T RETURN return —
K SPAWN spawn —
K STATIC static —
ST STRUCT struct —
F T SUPER super

P SYNCHRONIZED synchronized —
KT THIS this —
KT THISTYPE This

KT THROW throw —
K TRY try —
T TYPE type —
KT UINT16 Ulnt16 —
PSS = UINT32 Ulnt32 —
XK Al 5 UINT64 Ulnt64 —
KT UINTS Ulnt8

PSS = UINTNATIVE UlntNative —
K UNIT Unit —
i UNSAFE unsafe

P VAR var —
K WHERE where —
XKl 5 WHILE while —
KT WITH with —
HAth ANNOTATION I 7B B0 @ when 25 22 4R48
HAth COMMENT ¥ R
HAth DOLLAR $ A7 # AR IR
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4 E:3 # £ ¥ B OE it FA
Ho Al END % SO
oA HASH =
HoAth IDENTIFIER ¥ PR AF
Ho A ILLEGAL ¥ MGk token

HoAty NL T AT

HoAth SENTINEL T —

HAth UPPERBOUND <. S

HoAty WILDCARD B S8 4 A

i BOOL_LITERAL ¥ RIS WL BU rue 2

# false

L BYTE _ STRING _ ARRAY _ e L

F I LITERAL 7 FATEA T L0 b abe

T CHAR_BYTE_LITERAL ¥ FAFF W F AL H ba

T CHAR_LITERAL & FAF T L A0 a

Ff DOLLAR_IDENTIFIER T TG4 B AR (E AR IR AT

T FLOAT_LITERAL 7 e i /(I

i INTEGER_LITERAL ¥ HOR S L a0 1

T MULTILINE_RAW_STRING o ZATIRIG A A G

# £ "abe" # #
P A ———

T MULTILINE_STRING X gfjbjﬁ i

- TH STRING_LITERAL i FAF R TH 5 440 abe

T UNIT_LITERAL 7 Unit i 2 , 540 O

. A 3iE S ARM R BEAEL T, TokenKind Ff 6,405 AR AR A M2 T 1L,
AN AT e ERAE L T 0.37. 2 BRI, B SRR MM RE TR A A %A,

3.4 Tokens

— B 28 5 1) 2 0 B s T RE 22 AR I Z A Token ZEBYAY XF 4 L X 28 Token X Y 7
5 5 B 35 S — A4~ Tokens 28 AU () %t 42, Tokens 2% B J&: 4 i oC 4 £2 o 3 2209 5 A/ fi i

HH

I
= o

=
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3.4.1 KyiEeR%

Tokens FHE 3 BRECIN T PR .

* public initO)

it BRI 38 bR A i Tokens,

* public init(tokArr: Array < Token >)

i/ Token 4RI S 4 tok Arr Al — B Y Tokens,

* public init(buf: Array < Ulnt8 >)

i Ulne8 JE 8 9 5021 0 — BT Y Tokens.

* public init(tokArrList: ArrayList < Token>)

i Token %0415 KR S 4L tokArrList A8 — B9 Tokens,

3.4.2 EHBEER R

* public prop size: Int64
I Tokens X R 14175 Token HIEUH .
* public func get(index: Int64) . Token

RILZS L index 4L XF W AT Token, 24 index #8 H Tokens HYE Rl A, K54 B 558 .

* public func concat(ts: Tokens): Tokens

#2417 Tokens H51EARISE ts £RI Tokens PEAT PR, iR M PFE 5 9 Tokens.,

e public func dump(); Unit

FTER Tokens 15 &, .

* public func toString() : String

¢ 241l Tokens ¥ 4% String FniB .

A FH A8 325 oK KSR H P pR B0 75 AR N T

//Chapter3/tokens demo/src/tokens demo. cj

from std import ast. *

from std import collection. *

main() {
/IFRIRSF a
let tokenA = Token(TokenKind. IDENTIFIER, "a")
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/IHRRFF b
let tokenB = Token(TokenKind. IDENTIFIER, "b")

/1R +
let tokenAdd = Token(TokenKind. ADD)

/ /8% Token ¥4
let tokenArray = [tokenA, tokenAdd, tokenB]

/ /18 Ffl Token % 4H €] 7 tokens
let tokenExplist = Tokens(tokenArray)

//FTED tokens Y FAFHEIE, Wi Z a + b
println(tokenExpList. toString())

//%i i tokens BY TR (5 B
tokenExpList. dump()

[/ REETF Let
let tokenlLet = Token(TokenKind.LET)

/IFRRFF ¢
let tokenC = Token(TokenKind. IDENTIFIER, "c")

/1 BAERT =
let tokenAssign = Token(TokenKind.ASSIGN)

// 8] Token $02H %1 %2, SX J5 N A\ tokenLet , tokenC,tokenAssign
let tokenArraylList = ArrayList < Token>()

tokenArrayList. append( tokenLet)

tokenArrayList. append( tokenC)

tokenArraylList. append(tokenAssign)

//ffi F Token %4 5l % 61 # tokensDef
let tokensDef = Tokens(tokenArrayList)

//4TED tokensDef F4FHIE A, g let ¢ =
println(tokensDef. toString())

/ /Pt tokensDef il tokenExpList

let newTokens = tokensDef.concat(tokenExpList)

/ /% W PR IS 19 newTokens FEAF R RIE A, Wi /& letc = a + b
println(newTokens. toString())

JAEEIT
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Ja s A7z Bl iy 4 Bl R AR

cjc tokens_ demo. cj

main. exe

a+thb

description: identifier, token id: 133, token literal value: a, fileID: 1, line: 6, column: 18
description: add, token id: 12, token literal value: +, fileID: 1, line: 12, column: 20
description: identifier, token id: 133, token literal value: b, fileID: 1, line: 9, column: 18
let c =

letc = a+t+ b

3.4.3 R EERE

R T I EICHFERXT Tokens X 42 45 4F . Tokens ZE R AL 138 AT 5 48 pR %K.
* public operator func [ J(index: Int64): Token

RIS H index Xt A7 B H) Token Xf5e.

* public operator func + (r: Tokens): Tokens

HESHL r AR Tokens Xt R BFZF M AT Tokens J& IR BT Y Tokens.

* public operator func + (r: Token): Tokens

HSE r AR Token XF L PHE BN 1T Tokens J&5 3% M1 1 Tokens,
Tokens {3z 547 5 4 R A - IS I

//Chapter3/tokens operator/src/tokens operator demo.cj
from std import ast. *
main() {

/IR RAT a
let tokenA = Token(TokenKind. IDENTIFIER, "a")

/ /¥ 1 tokensExp Xif 4
var tokensExp = Tokens([tokenA])

//tokens X £l | token X} £
tokensExp = tokensExp + Token(TokenKind. ADD)

[/t 1% tokens Xt 42
let tokens = Tokens([Token(TokenKind. IDENTIFIER, "b")])

/ /Wi~ Tokens X R AH N
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tokensExp = tokensExp + tokens

//FTE} tokensExp H1 55 2 > Token 5 Jf]
println(tokensExp[1].value)

//4TEll tokensExp F 4 Hf F L X
println(tokensExp. toString())

}

P T s AT R B A B RN

cjc tokens operator demo.cj
main. exe

+

atb

3.5 quote FTiXI

TETC S e rh AR /D B 2638 45k 44 3 o BCAY EE Tokens X4, —EAH FH quote 723k =LA 5
H 3N Tokens X4, XFE T B WL . HH ., quote FiKzMHF H quote BT, JF 12—
X5 5, 455 N RO, — N quote £ A FHEWT .

let tokensExp = quote(a + b)

XA quote RIEAH a+b XATIUH 55 40 R AR AT “a” RAEAF +7 A IR fF b7 X
A~ Token 2H % Tokens,
quote RIEALFF 2T, — D E 22 H quote Rk AR BT INT .

//Chapter3/quote_demo/src/quote demo. cj
from std import ast. *
main() {

let tokens = quote(

class pos {
pos(let x: Int64, let y: Int64) {}
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for (token in tokens) f{

token. dump( )

EX BT A quote BIERXH . EXT —NA RN pos B class, 15 )5 8 T1% B, 1y

A R m B ANE

cjc quote demo. cj

main. exe

description:

description:

description:

description:

description:

description:

description:
description:
description:
description:
description:
description:
description:
description:
description:
description:
description:
description:
description:
description:
description:

description:

newline, token id: 138, token literal value: \n, fileID: 1, line: 4, column: 24
class, token id: 84, token literal value: class, fileID: 1, line: 5, column: 5
identifier, token id: 133, token literal value: pos, fileID: 1, line: 5, column: 11
1 curl, token id: 6, token literal value: {, fileID: 1, line: 5, column: 15
newline, token id: 138, token literal value: \n, fileID: 1, line: 5, column: 16
identifier, token id: 133, token literal value: pos, fileID: 1, line: 6, column: 9

1 paren, token id: 2, token literal value: (, fileID: 1, line: 6, column: 12
let, token id: 90, token literal value: let, fileID: 1, line: 6, column: 13
identifier, token id: 133, token literal value: x, fileID: 1, line: 6, column: 17
colon, token id: 28, token literal value: :, fileID: 1, line: 6, column: 18
Int64, token id: 64, token literal value: Int64, fileID: 1, line: 6, column: 20
comma, token id: 1, token literal value: ,, fileID: 1, line: 6, column: 25

let, token id: 90, token literal value: let, fileID: 1, line: 6, column: 27
identifier, token id: 133, token literal value: y, fileID: 1, line: 6, column: 31
colon, token id: 28, token literal value: :, fileID: 1, line: 6, column: 32
Int64, token id: 64, token literal value: Int64, fileID: 1, line: 6, column: 34
r paren, token id: 3, token literal value: ), fileID: 1, line: 6, column: 39

1 curl, token id: 6, token literal value: {, fileID: 1, line: 6, column: 41

r curl, token id: 7, token literal value: }, fileID: 1, line: 6, column: 42
newline, token id: 138, token literal value: \n, fileID: 1, line: 6, column: 43
r curl, token id: 7, token literal value: }, fileID: 1, line: 7, column: 5

newline, token id: 138, token literal value: \n, fileID: 1, line: 7, column: 6

TEIX A7 v B AT B A A A R B AT (newline s 5 TR HE O \nD L 5 A5 A%
SRR 2 F T AN AT R B D — DS Token, 53 4h B BEE A token
AT 5 FIB1 5 2 A A MTE Y 3% 5 Token X1 E’J/J?ﬁ%%ﬁ%f{}?i#tﬁﬂ’] VI E AR

P,
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3.6 HHEEEEM

TE quote R, SCRAA (AT T IR ELZ AT N $  $ A7 5 5 IR B 45 5 4G 5
PR AR AR B Y 2 ik 3 X AL oy (o A L 7R e &l ] quote R AU 4 B 3R 8 30 & g
e 0y SEBRAO(EL . — A LY A4 3 kXA

let tokenPlus = Token(TokenKind. ADD)
let exp = quote(a $(tokenPlus) b)

TEX AR e LT — A RRINE 1 tokenPlus, 28 J5 488 7 46 {8 72 14 =X 1 —
HAHE M T exp SHR, X exp X Z M T H A quote FIAFZERAY .

quote(a t+ b)

TEBRINE G0 A B3z 5 A i i A 28 38 AU 2800 T 45 5 BROE , A SR % 3 ik sU L 4
BAASBR AT DU R] LA W (B A5 5 3 A AC RS Al DL S R A

let tokenPlus = Token(TokenKind. ADD)
let exp = quote(a $tokenPlus b)

ﬁ'ﬁg{fiﬂ’]m,?ﬁ{ﬁj_ﬁ%}:ﬁﬂ’]%? KA LTI ast H Y ToTokens % 11,
I i 2k 4 (B 3R Gk I, 2 FH 235 2 1 toTokens B8 5 52 B AY , L i 2 ?
toTokens PRACR [0l (Y EAE N & 4 J5 EI/J{E

i AATECWOTH AR RS e 20 5 1 A RS2 B A 8 U A AR 7 18
Bl an— S H 5 X class ZFRIG R BIATT .

//Chapter3/interpolation demo/src/interpolation demo.cj

from std import ast. *

main() {

/1R EA PRI 2

let tokenName = Token(TokenKind. IDENTIFIER, "pos")

/ /18 4 1 2 3k 20 A 3 /R 28 1) Tokens
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let tokens = quote(class S$tokenName {
StokenName(let x: Int64, let y: Int64) {}

}

)

/7% A A R, N 2R A R A AT e A R 4 AT
for (token in tokens) {
if (token.kind == TokenKind.NL) {
println()
} else {
print(token. value)

print(" ")

—
—

cjc interpolation demo.cj

main. exe

class pos {

pos ( let x : Int64 , let y : Int64 ) { }

}

Mo AER X BART — DA PN pos MY class, HSE, TSR A 2, AT DL 2.
RO AL Y 44 5 . WU A (BLE ST A AR R iz O X AT DATE B A A A0 R
it b X AR 2R A7 08 2l DA IR 09 A0 & B 28 58 ) — BOAR S 21 05 — Be A 1) e 4o ax o 2
AU g AR i L O RS ST A

3.7 IR EE

B T quote FRIKSb AL f Mt 1 1) 1 i AT PR cangjieLex, FI RS I5UAS 7 45 &3 E AT
fift A7 145 2] Tokens, 1% PR 2 AT

* public func cangjiel.ex(code: String): Tokens

XFZH code AR T A5 R FEAT 1) 15 M A o 3R 01 35] 326 A A7 )5 73 2 A9 Tokens.,

T T 3k A 75 9] 36 7 ) 92 A AT BRSO T 30K B 2 i BT — A 2 R A Point 1Y class
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E SR i 2 E SUTA Y Token X445 B /- GG W F .

//Chapter3/lex demo/src/lex demo. cj

from std import ast. *

main(): Unit {
/178 X A8 HE code, code H -7 /82 Point & MY 1F 5

let code =

wn

class Point {
Point(let x: Int64, let y: Int64) {}

}n nn

// X} code H I A BB IEAT % AT, 4% B A% M7 )5 /) Tokens

let tokens

= cangjieLex(code)

/ /% tokens i) P4 %5

for (token in tokens) {

token. dump( )

G IR as AT s B Ay 4 B I R AR

cjc lex demo. cj

main. exe

description:

description:

column: 15

description:
description:

description:

column: 13

description:
description:
description:
description:
description:
description:
description:
description:
description:

description:

class, token id: 84, token literal value: class, fileID: 0, line: 1, column: 9

identifier, token id: 133, token literal value: Point, fileID: 0, line: 1,

1 curl, token id: 6, token literal value: {, fileID: 0, line: 1, column: 21
newline, token id: 138, token literal value: \n, fileID: 0, line: 1, column: 22
identifier, token id: 133, token literal value: Point, fileID: 0, line: 2,

1 paren, token id: 2, token literal value: (, fileID: 0, line: 2, column: 18
let, token id: 90, token literal value: let, fileID: 0, line: 2, column: 19
identifier, token id: 133, token literal value: x, fileID: 0, line: 2, column: 23
colon, token id: 28, token literal value: :, fileID: 0, line: 2, column: 24
Int64, token id: 64, token literal value: Int64, fileID: 0, line: 2, column: 26
comma, token id: 1, token literal value: ,, fileID: 0, line: 2, column: 31

let, token id: 90, token literal value: let, fileID: 0, line: 2, column: 33
identifier, token id: 133, token literal value: y, fileID: 0, line: 2, column: 37
colon, token_id: 28, token literal value: :, fileID: 0, line: 2, column: 38
Int64, token id: 64, token literal value: Int64, fileID: 0, line: 2, column: 40
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description:

description

description:
description:
description:

description:

r_paren, token id: 3, token literal value: ), fileID: 0, line: 2, column: 45

: 1 curl, token id: 6, token literal value: {, fileID: 0, line: 2, column: 47

r curl, token id: 7, token literal value: }, fileID: 0, line: 2, column: 48
newline, token id: 138, token literal value: \n, fileID: 0, line: 2, column: 49
r curl, token id: 7, token literal value: }, fileID: 0, line: 3, column: 9

end, token id: 139, token literal value: , fileID: 0, line: 3, column: 10



