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2. RARIRITASE

2.1. #itiagit

SHEAE
SR
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BERN
///, SEE e
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SRR
8]/ B4R EEAR
SHBE (FL)
= 58 TE AR
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2.2. EiEMNH

SAMER for BNEHIEEBA contains FIEFEExEidE—MdinnerffiE, BE—MS3K
TR LREEER RN AP AR FRNALIERRE,

2.2.1. DFA



REARIRSBINSBERR BN (315 deterministic finite automaton, DFA)
— "DFABIE N TE S
= EBRIPREES
= HB RN FRE
. RS RER
RS (BTFIREES)

EERSEES RSEENEFR)

—

.m.hwm

DFARR{E (] — RS AR R IF AN F R EF BEE AR B R P HRE R B IRTE.

f(pa CB) =q, D,qcE 'Iklj&%é@aw € iﬁJ)\ $ éU

H— T F B EFHMADFARMTIBINERAREBIIRRINT, MRTIDFARR TGS,

2.2.2. ETFDFARIEH
BT LiIEie i, RESESREANENEREADFAL, — M HRENNZESATEND
==

1. REES: MESRGENTFHRNES
2. IAFNES: AYHRBPBAFTAES (PRX. BEAE, 23/, FEBHF. BoHHN
=)

3. BBBHE: — T ERIEAME—THEBAIN
4. FHEIRE: =8
5. HUIRGERE: FRIAEERIENARNES

SRVINEESZMEHRIENFHMRINES, B FEARKNE M fE EE B HFiF
E—RE, ™ & D2E—TRE.

X ERE— M HIDFAREAB LU Trie



2.2.3. Trie

trie, XFRAUZEHITL B

O AN
ONG
0 \e 11\

4
7/d \n @Q

A@ 6

3 1 2 9
AIANARKATERRER, FENBRENERSETRNIFMERNFE, METREEET RRY
BEHERAEN T TRNASE, H—TTRNERENENBESNEREIRE, TrieAR LtE

—PDFA, 15 Z A Z2TrielR T R GRS RAE AT RS N2 2R —HEN,

2.2.4. BT TriefITRH
REERHRIAENZEN—BBISN, AERIAP AR XAFH"AN],

RMEAF AR S FHANBINERMER, BEEZFE— TN EiEEANMEREIR T, @
MERBAT RBIIEMAFHSEFNUEUARBAFTEHIRE,

MNTHANFRSH, FEZFEANRIGTHITRNE, G101 pEARER , F FREBNEXK
&, EEIRE| &£ F#HITE_HNE



E REARSAE N ARBAX 2X#1E, BREMNAL" b FRE # FLRWERE
A FHE AREBER X#2iElk?

BRRX AW TIBEERE DFABH—TFailfgtt,

2.2.5. Fail}gft & KMP

£ 7 fEFailfgTEl, FRE—TEBRNFNBLEEE—KMPEIE,

2.25.1. KMP

KMPEIAN IZEZAZHREEWIREFNE —TREEX LNEE, BTFENSLE—ER
NEBAR D NXAREBHFH,

BEHET, SXAHNEN BB, XMRNBEMBFARMET

x#&®E | A A|B\c‘c

BlA‘A‘B

CE A‘BlA‘A‘B

AlB‘A‘A‘B‘C

TEMA TKMPEEFMRLAVZOE T nextidA

nextUBETRASHEN, BIATAHENBRM T —01ThFMH, IHEXNSMEE—RRKITE
&, T—RMEILTTIE, MMETERE BB EIERE,

BT nextfAf5, TLECRIIREZEM T XHF



A A‘BlA‘A‘B.A|B\c‘c

st e A‘BlA‘A‘B

A‘B\A‘A'B‘c

HIFEETRRTRNER, LERAFRER HMnextEN

index 0O 1 2 3 4 5
Bt AlB‘AlAIB'C

next/[i -1 0 0 1 1 2

X TnextfBANITEEIRE, SIAT —TREKAHBEHNES: EI—1FrFEH, BWENRRXIE
NERNFERARE, BERRENEAFIRE

FrT RRKAHBER KE
A 7 0
AB 7 0
ABA A 1
ABAA A 1



ABAAB AB 2
HEAX—BTH, BAXRREN

-1 1 =20
tle| = 2
neat(d {len(%t’t/z},\ﬁuﬁéﬁ(s,&i —1)) ic[1,len(s))

ERRAME B FINES" S TERnextEBBRAIFE)

Z FENFIFHRIR, FRF C LLERKES, FfIEMAINNEE ABAAB FRIRKAHBIERZE A
B FINT C NEFREE 2 WNRIBFREF index = 2 NFRF A, UITEREBIHE] A 4L
BEMELEENT], BN AB AHBIERERZEN T TR ABIRIERERIE (BIFF) .

2.2.5.2. Fail¥g%t

FaillgHr 5SKMPEZFHHnextisHH B RHMB T 2, FaililgfHiEIIETiref £, vIAZEBIEHITX
BE AL RS (Fail)BY, REERBRT— M L, B TREENRRE, HERBEENMEMS
A BHIT—IRRDMEET HATA X ##1d,

BEp=

i@ : {she, her, he, his, is}

FHEIE:  ishishe

B ERELEELER— Trie



®
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O w
e r s
it O {her} {his}

U HOR
1. start= 0, i, match is break
2.start = 1, s , mismatch break
3.start= 2, h,match his break
4. start = 3, i, match is break
5.start= 4, s , match she break
6. start = 5, h , match he break
7. start = 6, e , mismatch break

Lt TFailigs/E ishishe



{she, he} °

ILEC T2

1. N0 -> i -> N3 -> s -> N7 (match is )

N7 -> h -fail-> N1 (fail)

N1 —> h -> N4

N4 —> i -—fail-> N2 (fail)

N2 —> i —> N6 -> s —> N10 (match his , is )
N10 -> h —fail-> N7 (fail)

N7 -> h —fail-> N1 (fail)

© N o o0 &~ WD

N1 —> h —> N4 —> e —> N8 (match she , he )

MM LRSS BMERLERRIE2UR (B8) . 10X (Failfgst) , X TEREEERASHEARAK
AR,



Failig AU S nextAEM, MEBIW I TRV T HRE”, Fa she FF e TRIE
JRESFE he A her AFE e [she/E5EheBATEIher. hefIRIE] , HEAIE sher &
N8 ZbPTEZKIREIE she EXTMEEMAM r KECRT, BiIfailiS5tBkEI N5 4EEUTE r BIRTBES
NET he MGE, HIRCEXEIE her |

RTREYFailfgTHEREC, BT REFailigEaR T /iFailfgtt g™ /KBS ™MEN SEIT
RENTR, EXTRFFEOTR TRBEHREERENER, MAEXT KRFailfsm T RHIFailiEGD
TREREI R, BREREISET RN,

v Failfgta 2R Q@ EFCHE
1 # nAZERITR, VASESHERTRNBRE

2 = def fail(n, v):

3= if n == null:

4 return root

5= else:

6 parent_fail = n.parent.p_fail

7 p_fail = parent_fail.get_children(v)
8 - if p_fail:

9 return p_fail

10 - else:

11 return fail(parent_fail, v)

2.2.5.3. Failig§HH9E £
e
1. EXARENER FTRERIOED, FEER

1. MEFailfg R, 1AETRN=E S

2.3. 12 EA18 & i1t DRk

2.3.1. a4 ExA8

10



SHTAPHRHATIE, 2R WIEENERA F RATGHTA—LIE, Hia
o BEAGH—NEE

o KINBH—RNE

o DUMBE—HELD

o FUERREHERDE—NELS

BENTHABHNRANAZT (EMEX) REFFIMUTERE, rIaeFELX, fFu
o —IMFMNEHNFH o, FAIRSHIRBARICHNT 0 , RZITA

o — N ERIE MEME A W BIRBRHEEHKEE ruhua MES5HENE & L, X
nEZN: SEISIN

BRAE—XSRERENAAFTLNMN, EMERESEME. MR REFFEEREZSRURIFF
KIREETHRE, TEMAE TEAEIENE=R.

2.3.2. jA%9 R

BRI SRS EIREREENS TRTS = SR
o f: HFIXEITE

o th: HRIRMEM or BEEMERE (RHRETE)

o T HREMBEM or ESEM (BZ, BT [B8F, nEa3])

BTDERE, FEINERE AN S H BIEIRE

BB RETH, PRIALBA—HHE, SRR DEIRRHE RN SRS,
SKREE TR S RME S BACTre(Trie + Fail), TN = BACTrie MEZIS #1716
.

e

HRE: = =T

MEBERSACTre (BEEfaillst)
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AEFLEMEEERE, RFEMTE, FRESHACTelBLRMAONTEES, WEREN
hER, ZRFEEDRREEKE, FEERANSS TRWEFIERRRERER AR,

ERTAMSRE, RANIEET U TER

1. BT R TG

2. WFEBHEE (BIISEABKE—B

3. WFERSUEE (BINERASARX
At

4 WFBRETE (FINFHABRETOH AT ABTELIE) |, SEERERHIME

TIRZSMMELABREIRE) , REFERELRIEE
KBEIHENEERMFAIAERERR0E) , AJNERF

3. RLTRFE

3.1. B5h & #i2 (Flm i)

FRELNEE: BPiEkE, 2172878, FHERS, ERasiE, niREniess, KiE
& FZI500MB
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Line # Mem usage Increment Occurrences Line Contents
193 34.4 MiB 34.4 MiB 1 @profile
194 def __init__(self, keywords: dict[str, dict[WordLevel, list]]):
195
196 :param keywords dict £EHEE(DEIR) EMA: {El > { FLR1 -> [keywords,
197 o
198 34.4 MiB 0.0 MiB 1 low_level_words = {}
199 34.4 MiB 0.0 MiB 1 medium_level_words = {}
200 34.4 MiB 0.0 MiB 1 high_level_words = {}
201 34.4 MiB 0.0 MiB 2 for lib_name, levels_word in keywords.items():
202 34.4 MiB 0.0 MiB 1 Tlow_level_words[lib_name] = levels_word.get(WordLevel.LOW, []1)
203 34.4 MiB 0.0 MiB 1 medium_level_words[lib_name] = levels_word.get(WordLevel .MEDIUM, [])
204 34.4 MiB 0.0 MiB 1 high_level_words[lib_name] = levels_word.get(WordLevel .HIGH, [])
205
206 71.2 MiB 36.7 MiB 1 self._trie_low = Trie.build_low_level(low_level_words)
207 177.2 MiB 106.0 MiB 1 self._trie_medium = Trie.build_medium_level(medium_level_words)
208 523.7 MiB 346.4 MiB 1 self._trie_high = Trie.build_high_level(high_level_words)

B

...], %42 -> [keywords,

1Y B2 > Ll
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1678330583.37963
1678330583.73701
Filename: /Users/5akura/Documents/Code/ct1@8/PythonProject/dc.other/ml.sensitivewords.api/logic/algorithm/keyword_actrie_checker.py

def __init__(self, keyword_libraries: dict, level: WordLevel) -> None:

self._root = TrieNode()

self._level = level

for library, keywords in keyword_libraries.items():

for keyword in keywords:
self._append_keyword(library, keyword)
print(time.time(Q))
self._build_fail_point()

Line # Mem usage Increment Occurrences Line Contents
85 34.0 MiB 34.0 MiB 1 @profile
86
87 34.0 MiB 0.0 MiB 1
88 34.0 MiB 0.0 MiB 1
89 70.7 MiB 0.0 MiB 2
920 70.7 MiB 1.4 MiB 17288
91 70.7 MiB 35.2 MiB 17287
92 70.7 MiB 0.0 MiB 1
93 70.8 MiB 0.1 MiB 1
94 70.8 MiB 0.0 MiB 1

1678330700.613921
1678330701.4578292
Filename: /Users/5akura/Documents/Code/ct108/PythonProject/dc.other/ml.sensitivewords.api/logic/algorithm/keyword_actrie_checker.py

print(time.time(Q))

def __init__(self, keyword_libraries: dict, level: WordLevel) -> None:

self._root = TrieNode()

self._level = level

for library, keywords in keyword_libraries.items():

for keyword in keywords:
self._append_keyword(library, keyword)
print(time.time(Q))
self._build_fail_point()

Line # Mem usage Increment Occurrences Line Contents
85 70.8 MiB 70.8 MiB 1 @profile
86
87 70.8 MiB 0.0 MiB 1
88 70.8 MiB 0.0 MiB 1
89 178.5 MiB 0.0 MiB 2
920 178.5 MiB  -428.1 MiB 17288
91 178.5 MiB  -320.4 MiB 17287
92 178.5 MiB 0.0 MiB 1
93 178.6 MiB 0.1 MiB 1
94 178.6 MiB 0.0 MiB 1

1678330823.630325
1678330827 .097266
Filename: /Users/5akura/Documents/Code/ct1@8/PythonProject/dc.other/ml.sensitivewords.api/logic/algorithm/keyword_actrie_checker.py

print(time.time(Q))

def __init__(self, keyword_libraries: dict, level: WordLevel) -> None:

self._root = TrieNode()

self._level = level

for library, keywords in keyword_libraries.items():

for keyword in keywords:
self._append_keyword(library, keyword)
print(time.time(Q))
self._build_fail_point()

Line # Mem usage Increment Occurrences Line Contents
85 178.6 MiB 178.6 MiB 1 @profile
86
87 178.6 MiB 0.0 MiB 1
88 178.6 MiB 0.0 MiB 1
89 527.1 MiB 0.0 MiB 2
920 527.1 MiB  -307.5 MiB 17288
91 527.1 MiB 40.9 MiB 17287
92 527.1 MiB 0.0 MiB 1
93 527.4 MiB 0.3 MiB 1
94 527.4 MiB 0.0 MiB 1

print(time.time())

DR

FRULRTBAE L, Failfgft i@ #ER AR AE SAHER/NA.
2RI, TEMENBEHERE T NERTHEERLE, {BAT
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REHHE & hdies

= def han2pinyin(uchar: str, fuzzy: bool = False) —> list[str]:

ue)

X FEIR S

:param uchar str Ff&F

:param fuzzy bool [False]l REFREME

:return list PREMIHE, SERTERMERNIREZ IR

uchar = uchar[0]

def _get_pinyin() —> tuplelstr, str]:

pinyin: str = _Pinyin().get_pinyin(uchar, "")
if pinyin !'= uchar:
_initial: str = _Pinyin().get_initial(uchar, with_retroflex=Tr
. lower()

if _initial not in _HAN_INITIAL_LIST:
return "", pinyin
return _initial, pinyin.split(_initial, 1)I[1]
elif CharacterUtil.is_chinese(uchar):
return "', ""
else:
return uchar,

initial, vowel = _get_pinyin()

if not initial and not vowel:
return [""]
if fuzzy:
initials = {initial, _FUZZY_PINYIN_INITIAL.get(initial, initial)}
vowels = {vowel, _FUZZY_PINYIN_VOWEL.get(vowel, vowel)}
return [i + v for i, v in product(initials, vowels)]
else:
return [initial + vowel]

LA ENBARFENRETE! FYEABFEM10ms, _Pinyin().get_pinyin() #1 _Pinyin().
get_initial() o 3IFER5ms, M

(17000 * 5 * 10) / 1000 = 850

EICFENN1ZZ2850%), LR EREFIXFNHERRM T AFET, EFRA—TFER—TFR
TFEEBRRARB—IR, BFRFITXNHEEMERREAN: 6514, XEMAERETSLARFER

TO

IR AR AT AR AT AR EN, MAUANRRSHWERE!
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v THEN

EAETHRA), _Pinyin(). XNBHEEREHSEIE! 2 |
B, THE—MESE, BENES FEEMNREER BN — ol

v Pinyin #i&757% @ EFIKHE
1= def __init__ (self, data_path: str = str(data_path)) —> None:

2 lines = Path(data_path).read_text().splitlines()

3 self.pinyins = dict(tuple(line.split('\t', maxsplit=1)) for 1

ine in lines)

TERF _Pinyin() HEMAHES, REERWERERN:

3.2. JaERGEEM

ST RBRFRNRSTIo2— 78, i = FSRIVISHRER: s > a > n, X
MDA NERITPIXREFRENREHRT HE, BERAMEEMS X—TH TR B FD1EM
o

cat BIEASWIFDN ¢ —> a — t RKTEE, MESBECLUEST cat FIBNFHZHEMAN
S RGN

BRIRERERR D ZEXN THPRER XM ANMISIRIERIN, T EEARRE, BRXLMES—H
SROWAERRRT, AFENEE YA L EURIE,

4. By

e ILN=

RNRZWEEDZEDFARANER ., BEEETETPNERNULIMBMRLER, BESHIESM. 18
TRV LR EIEBICHNANRBHIZERD, ENBISREERR, ERASEEREIINTHA]
HREFIITAIERE M AR TR+ 0 BERY.
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SURGAt G NIEthiF, FRAIBER—HKER, HAMEEAZIMMREANE —RIENIGH, ERET R
XEBEARZEN—I17ERNETR, HERANCEERE.
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