Ci2{d g 0|8% Atl0] X2 YL
13. B E EJLIO|X (Subword Tokenizer)

Xl
=

rot

M 37 28 3% - Y=Y, 015, BYH



1. HIO| E 1j|0{ QI3 &} (Byte Pair Encoding, BPE)
2. MEIA G| A (SentencePiece)

3. A EHAEOIAL (SubwordTextEncoder)

|
i

4. 5|40 0|A E3LIO|X (Huggingface Tokenizer)



HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)

7|A0f Ot 2| B2 BHHE SSAAHAE M0 Z.E—XH3PE HE oS sai?le A2 27ts

= 1 -d
>BEE o7 SHYS T

MO

XME S| Z2517| 022 &2 (Out Of Vocabulary = Al|) ‘24

MERE &2 (Subword Segmentation) FO|=1

- oLt T & = &2 B2 o2 MEJAEZ E2(ot= PXA2| A E

- Ex) birthday = birth + day / O 23} = DH% + Ot
- oovil 5| EHOf, M0 22X E &AM ZE = US

page 7
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)
1.1) BPE (Byte Pair Encoding)

. 19944 HO|E Y= Ana|Z0Z A
S

2 ot =
- ASHOR UMY HOlSF
aaabdaaabac

ZabdZabac
Z=aa

ZYdZYac
Y=ab
Z=aa

XdXac
X7}
Y=ab
Z=aa

page | 2

Enjoy your stylish business and campus life with BIZCAM




HEO|E B0 Q1AL
(Byte Pair Encoding)

1) HHO| E T o] 2l

™

3 Y (Byte Pair Encoding, BPE)

1.2) XtH0{ X c|of|A{ 2] BPE

- ArHOf M2[0f M= BPES A

- 2 HOoIH U= 2=

# dictionary
Lo e 5

HRE 2| YnLE
- =ZX}(character) TH|O| A MXIEH S

— =]
2 & %LliE

LeWe i %

2N *f%
THO| £l eH(vocabulary)E
R 2 F

# vocabulary

newest:6, widest:3 1, o, w, e r,n,w, s, t, i, d

13| - YMU2IE 2 51%s o Y7t 9= JhE E—'E (e, s)2| ¥ES es2 %E"E”-Itf.l

# dictionary update!
L ® 5 5y
lower:2,
nEeRWEESHEN:R G
widest:3

# vocabulary update!

Uy @ Y @ Fy Dp ¥y Sp 18 iy d,lill

23| - HIE 47t 9 That i—f%kes 1)2| 42 est2 SEEiLICL |

# dictionary update!
L®weE 5
lower: 2,
newest: 6,
widest: 3

=

# vocabulary update!

L, @p Yy G Fp Wy Yy Sy & iy 6 es,]i!!
x e
L2 5108 =

# vocabulary update!

# dictionary update!
low : 5,
lower: 2,

newest : 6, Uy @y Wy & [y Wp W Sp 8y il d,Ies, est, lo, low, ne, new, newest, wi, wid, widestl

widest : 3

3H0P01 T gt A > 7HE 0| SEOtE 7L ™S StLel 7L

oz £3%

page | 3
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HIO|E mjof QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)
1.2) XIHO| X 2|0 <] BPE

- ME2HO7LEEAS M M2 5028 = HOE 0 MESER LI+, A4S S Vocabulary 2H0[ A QUL=X| HOtLY =

rio
o

Training data vocabulary

[ lower, newest, widest, low ]

|

Vocabulary using BPE

Lowern,stid, es estlo,
low, ne, new, newest, wi, wid, widest

|’\:>\w é\/s,\t

] low, est

l,o,w,e,s,t

f

OO0V : lowest

page | 4
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HIO| E m|of QI3
(Byte Pair Encoding)

import re, collections
from IPython.display import display, Markdown, Latex

2. BPE =3 314, Dictionary &

num merges

dictionary
'l ow </w>' :

'lower </w':

'newest</w'.:
'widest</w>'.:

page| 5
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)

1.3) 3 E 450917

f get stats(dictionary):
pairs = collections.defaultdict(int) #
for word, freq in dictionary.items():
symbols = word.split() # ZI0{A7| CfS
for i in range(len(symbols)-1):
pairs[symbols[i], symbols[i+l]] += freq

print(£'8M pairs°| Hl= :{dict(pairs)}')

return pairs

page| 6
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)

def merge dictionary(pair, v_in):
v_out = {}
bigram = re.escape(' '.join(pair)) # Z

p = re.compile(r'(?<!\S)'+ bigram + r'(?2!\S)")
for word in v_in:

w_out = p.sub(''.join(pair),word) # /
v_out[w out] = v_in[word] # MZ TI=E ¢
return v_out # pair’} BIIE HMLZ|E HiE

page| 7
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E | A C! (Byte Pair Encoding, BPE)

- B et 2 RUA™S Y S otLe RH AL ZE S5HE IFE S num_merges| (102]) BH55t= 2=

bpe codes = {}
bpe codes reverse = {}

for i in range(num merges):
display(Markdown ( "### Iteration {}".format(i + 1)))
pairs = get stats(dictionary)
best = max(pairs, key=pairs.get) # p

dictionary = merge_dictionary(best, dictionary)

bpe codes[best] = i est0] € =
bpe codes_ reverse[best[0] + best[l]] = best

print(f"new merge: {best}")
print(f"dictionary: {dictionary}")

page| &
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HEO|E Hlof Q13T
(Byte Pair Encoding)

1) H}O| E 1|
1.3) A E A&7
- MR EERT RS ]

IT  — 1T
5. 41}

@13 &l (Byte Pair Encoding, BPE)

Lo ¥S otLte| L A”S

bpe_codes = {}
bpe_codes_reverse = {}

for i in range(num merges):
display(Markdown ( "### Iteration {}".
pairs = get_stats(dictionary)
best = max(pairs, key=pairs.get) # p = H[E=)0

format(i + 1)))

dictionary = merge dictionary(best, dictionary)

bpe codes[best] = i # bes pairss =
bpe_codes_reverse[best[0] + best[l]] = best

2 ESSteE S num_merges| (102]) EH=

25l 3AE

dictionary = {'l o w </w>' : 5,
2,

'newest</w>':6,

'Tower</w>'.:

'widest</w>':3

print(f"new merge: {best}")
print(f"dictionary: {dictionary}") Iteration 1
wh el A== 8 {00, "et)s 7 (Ce; Wt)E 7, (BN, SAet)s By (s Peths 8 (PaY, Trt)s 2 (UrY, Y=
g 2y (Paf, Yele G (e, Stig B ("at, YsUiB 8, (UsY, Ywl)g Uy (P, SAshie Oy (P, Uite s (Ya,
e 3, (Y, "@")a 3
new mergem
dictionary: {'low</w>': 5, 'Lower</w>'": 2,I'n ewes t</w>':6, 'widest</w>': S}I
page | 9
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)

T/t =2 FUHIAHS S otLt| LAY 22 SESt= M-S num_merges2| (102]) EH55ts ZE

bpe codes = {}
bpe _codes_reverse = {}

for i in range(num merges):
display(Markdown ( "### Iteration {}".format(i + 1)))
pairs = get stats(dictionary)
best = max(pairs, key=pairs.get) # pa
dictionary = merge_dictionary(best, dictionary)

bpe codes[best] = i 5 1 :
bpe _codes_reverse[best[0] + best[l]] best

print(f"new merge: {best}")

print(f"dictionary: {dictionary}")

print(bpe_codes)

aly Ughie @, ("esby "w)s il (Uesety "spel)e 2, (CLH, b
)

2 65 ((UnewdP IRt e sit</w=>" )7 N (( lowi TR < /w>11) (-8 (Rt =5 R O page 70
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)
1.4) OOV CHXs}7|

- 1.30f| A VocabularyZS = RUCIH, 1.40| A= 1.30| A BHE vocab= HIEH S 2 ME YHE| = CHO{E2 Q2 Y5 ZEE =L L}
o O3l SlA OFE
1. 20t gt Tr=7|

def get_palrs(word): word split into characters: ('1', 'o', 'k', 'i', ''")

pairs = set() pair:{('l', 'o')}, prev_char: o

pair:{('1l', 'o'), ('o', 'k')}, prev_char: k
prev_char = Word[O] peEpg A%, @), ("R, "dTh, (e, "R\, pEov chesg d
for char in word[l']' s (LY, Y@ ), (IR, Yalth, (Ve "SAET g (PeYp VIRV )N, ey @heied AT
pairs.add( (prev_char, char))

prev_char = char

print(f'pair:{pairs}, prev char: {prev _char}')

return pairs

page | 77
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)
1.4) OOV CHXs}7|

- 1.30f| A VocabularyZS = RUCIH, 1.40| A= 1.30| A BHE vocab= HIEH S 2 ME YHE| = CHO{E2 Q2 Y5 ZEE =L L}

1. 2ot g S

def encode(orig):
word = tuple(oriqg) + ('</w>',) # ex. tuple('loki') -> ('l','o','k"',"1i",""

display(Markdown(" word split into characters: <tt>{}</tt>".format(word))))

pairs = get pairs(word) # ®[0M TIE get
if not pairs:
return orig

page | 72
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)
1.4) OOV CHXs}7|

- 130 M VocabularyE TS ACHH, 1.40 M= 130 M 2= vocabs BIE 22 M2 Y L= HOES 22 T0t= ZEE RiF LIt

o

o

o
4
=
uin
e

1. 2 Q5!

iteration =
while True:
iteration += 1
display(Markdown(" TIteration {}: ".format(iteration)))

bigram = min(pairs, key ambda pair: bpe codes.get(pair, float('inf'))))
print (f"candidate for merging: {bigram}")

if bigram not in bpe codes: # IO bigramO| bpe o gleH™

display(Markdown(" Candidate not in BPE merges, algorithm stops. "))
break
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HEO|E Hlof Q1T
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)

1.4) OOV CHX|35}7|
- 1.30 A VocabularyE THS {LCHH, 1.40 A& 1.30 A| BH= vocab2 HIEHCE MZ Y3 E[= O E2 QA HS= ZEE KL}
1. 2ot et Tt=7|

first, second = bigram
new_word = []
i=0

if word[-1]
word = word[:-1]

while i < len(word):
try:
j = word.index(first, i)
new_word.extend(word[i:]])
1=173

elif word[-1].endswith('</w>"):
word = word[:-1] + (word[-1l].replace('</w>','"),)

except:
new_word.extend(word[i:])
break

return word

if word[i] == first and i < len(word)-1 and word[i+l] == second:
new_word.append(first+second)
i+=2
else:
new_word.append(word[i])
i+=1
new_word = tuple(new_word)
print(f"new_word: {new_word}")
word = new_word

print(f"word after merging: {word}")
if len(word) ==

break
else:

pairs = get pairs(word) page 14
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HEO|E B0 Q1AL
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)
1.4) OOV Ll X{3s}7|
- 1.30| A VocabularyS Bt=ACHH, 1.40 M= 1.30A] 2= vocab= HIEC 2 MZ 3= HHOE2 Q1R YS= I EE RFL|LCH

2. X-”&I-_é.;l' _CIéI-—JFE O|_|__?'_E>I -6ng| # vocabulary update!

1, o, w, e, r,n,w, s, t, i, d, es, est, lo, low, ne, new, newest, wi, wid, widest

encode( 'loki')

word split into characters: ('1', 'o', 'k', 'i encode( 'highing')

Iteration 1:

. . . . word split into characters: ('h', 'i'
bigrams in the word: {('l', 'o'), ('k', 'i'), ('i', '</w>"), ('o', 'k')}

candidate for merging: ('l', 'o')

new word: ('lo', 'k', 'i', '</w>") bigrams in the word: {('g', 'h"), ('i',
candidate for merging: ('g', 'h'")

Iteration 1:
'g'), ('n', 'g"), ('h', "i"), ('i', 'n'), ('g', '</w>")}
word after merging: ('lo', 'k', 'i', '</w>")

. Candidate not in BPE merges, algorithm stops.
Iteration 2:

('h', 'i', 'g', 'h', 'i', 'n', 'g')

bigrams in the word: {('k', 'i'), ('lo', 'k'),

candidate for merging: ('k', 'i')
Candidate not in BPE merges, algorithm stops.

('lo', 'k', 'i")

page | 75
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HIO| E m|of QI3
(Byte Pair Encoding)

1) H}O| E 1|0 QI3 E! (Byte Pair Encoding, BPE)

WordPiece Tokenizer

- BPEQ| HE Y1E[F

- BPEZI Bl ==0f 7|HHSH0] 71 BO| & WS Bl

- WordPiece= I A9 JikelihoodE 7tE =0|&= 42 B¢

- BSE7| o] 2% Jet makers feud over seat width with big orders at stake

WordPiece TokenizerE T2t A1l(wordpieces): _J et _makers _fe ud _over _seat _width _with _big _orders _at _stake

Unigram Language Model Tokenizer
- 4o MERIESO| CHHAM £ (loss) Al 4t
- EHO|E T MERIEVHHO M MAL/[E B, 2HA2| likelihood 7t HAdtE HE

=)
= O
- SEEMERESS L2 FEE 8, Ao FgE T= 10m0%2| EZ A

page | 76

Enjoy your stylish business and campus life with BIZCAM




MBI A T ﬁ(SentencePiece)\

MIEl A 1| A (SentencePiece)

Training data vocabulary

[ lower, newest, widest, low J

|

Vocabulary using BPE
[ Lo wernstid es estlo, ]

low, ne, new, newest, wi, wid, widest

l

AN AN

t low, est

Lo, we,s,t

!

OO0V : lowest

BPES Lot 7|Ef MERIE EJLIO|H S1E|S== W&o M El AL A (SentencePiece) 27

page | 77
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I Bl A 1i ﬁ(SentencePiece)\

2) MIE|A 1] A (SentencePiece)
L& THo| 22| & flet 8% | 7| X| 2 =2 Bl AL A (Sentencepiece)

=2 BPE & 12| F 1} Unigram Language Model Tokenizer& 24 ot M EHI A I A

MEIAT|A = & 22} 2R (Pretokenization) 21 O raw data0| HIE H-& 7S5t & o

MEATIAE= A ES2t 2R BI0| EHO E2| EE2E TASIEZ 200 SHE[X| 2.

S MEIALA = 0| 5= 0{2|(0ut of Vocabulary, 00V)0|| CiS3t 012 22 =S MHSH7| 2|6l E =%
= 2O} 20{0f| 2| E=5HK| E2 ME HE HEZ ot

page | 718

Enjoy your stylish business and campus life with BIZCAM




MIE A 1| ﬁ(SentencePiece)\

2) MIEHIA T| A (SentencePiece)
2.1) IMDB 2|5 EZ2}5}7]

1. 2t0[ 22| 278

import
import

import
import

N
2
O
0 9)
m
I
o
IS
m
Al
Ho
*

B! DataFrame X &t

t . com/LawrenceDuan/ | MDb—Rev i ew—hn:

train_df = pd.rea
train_df['rev

e

print( ‘215 JH== ", len(train_df))

50000

1
1

5371 G| O B /4

MUK
fot
O

page | 79

Enjoy your stylish business and campus life with BIZCAM




MBI A T ﬁ(SentencePiece)\

2) MIEHIA T| A (SentencePiece)
2.1) IMDB 2|5 EZ2}5}7]

3. DataFrame= txt It = X &

with open('imdb_review. txt', ‘w'
f.urite('#n'.joinf

spm,SentencePieceTrainer , Train{ ' --input=imdb_review,txt --model_prefix=imdb --vocab_size=5000 --model_type=bpe --ma

“input : S5 A| 2 I+
*model preflx =0 &
evocab_size : THO] & gto| A 7|

‘model_type : AFE S 22 (unigram(default), bpe, char, word)
*max_sentence_length: =& 2| Z[Cf Z O]

_sent ence_ | engt h=!

page | 20
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MBI A T ﬁ(SentencePiece)\

2) MIEHIA T| A (SentencePiece)
2.1) IMDB 2|5 EZ2}5}7]

5. Vocab MM = pataFramel 2 X%t

vl imdb, vocab', sep="#t ', header=None, quoting=csv,QUOTE_NONE)

len{vocab_list)

S000

riage
_shoot sp = spm,SentencePiece
present vocab_file = "imdb, model"

sp, load{vocab_t 1 1e)
_tears

_IMD True

page | 217
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MBI A T ﬁ(SentencePiece)\

2) MIEHIA T| A (SentencePiece)
2.1) IMDB 2|5 EZ2}5}7]

I 2Ol

L—

6. 212 C|ALH H

[1ot
ok

lines = [
"I didn't at all think of it this v 5
"l have waited a long time for someone to film"

]
for line in lines:
nrint{ling)

- '.. '_didrl', " "‘, ' '_, ._i- ', ‘_ ink' '_l:lf '.. '_it ", l_t his' 2 '_'.'.'33'_-.-" 2 .
623, 4950, 4926, 138, 169 30, 58, 73, H13, 4845]

‘_time', '_for', ‘_someone', '_to', ‘_film']

Encode_as_pieces: &&= YHOIH AE KE A|ZAZ Het
encode_as_ids : =& = RESIH = A|HAE BHEt

page | 22
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2) MIEHIA T| A (SentencePiece)
2.1) IMDB 2|5 EZ2}5}7]

sp.GetPie

S000

sp, |dToPiec

‘_character’

sp,PieceTold{' character')

430

.encod !
.encodef

sp,Decodelds{[41, 141,

waited a long time for someone to film’
ave waited a long time for someone to film'

3, 1120, 4, 6

ve waited a long time for someone to film’

‘_have’, ‘_long’,

ave waited a long time for someone to film’

, out_type=str))
, out_type=int))

‘_long', ‘_time', ‘'_for', '_someone', '_to', ‘_film']

2, 1078, 33, 91]

‘time', '_for', |'_someone’', '_to’,

film'])

page | 23
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2) MIEHIA T| A (SentencePiece)
2.2) HojH d3} 2|7 EE%

1. 10| ¥} 25 EO|Ef T+ X DataFrame M &

print{'2lE M= :',len{naver_df))

M=

urllib,request urlretrieve(” S w,qgithubusercont ent ,com/edt /nsmc/master/rat ings.txt”, filename="ratings.txt")

{‘ratings,.txt’,

df = pd,read_table( ratings, txt )
df [:5]

print {naver_df , isnul | {

True
id document label

8112052 X| 2CHAISHE YRR == 1

8132799 MO 2 QIZC|XO0|LHet J50] off ZBFETYTH= SSHA

naver _df
print {na
4655635 EAAED AT EE=1 SlLIE Q2. =1
9251303 oF. 91717 TR JHBFLL. NZSHD ARG SUGHA SO O3 o).

10067386

page | 24
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MBI A T ﬁ(SentencePiece)\

2) MIEHIA T| A (SentencePiece)
2.2) HojH d3} 2|7 EE%

2. AR ATAZ BHO] e 2 HOf 17 = 50| £ DataFrame2 = XY

vocab_| ist ,sample{10)

with open{ ' naver_revie xt, 'w', encodin

fowrite( #n’, join{naver_df ['document "]1))

spm,SentencePieceTrainer ,Train{ ' --input=naver_review, txt --model_pref ix=naver --vocab_size=5000 --model_type=bpe --max_s

b_list = pd,read_csv{ naver vocab’, #it *, header=None, quoting QUOTE_NONE)

PieceProc
ver . model”

vocab_file)

page | 25
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Bl A ﬁ(SentencePiece)\

Ml

dl

2) MIEHIA T| A (SentencePiece)
2.2) HojH d3} 2|7 EE%

S000

3.913
lines = |
“gl 0] &
S < U=
gp_IdTDPiEDE(d}
‘5

]
lines:

sp,PieceTold{ & Z

for line in
print{line)
encode_as_pieces(line))

print{sp,
print (sp,encode_as_ids(
print ()
S 01 Ax B,
2 <
:p, Decodelds { [S¢ , 200, 821, 85])

0%,

S 0= FZELIC

I

ST DY B3
I

page | 26
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MHSQEEHIAEQIAL (SubwordTextEncodeN

3) A B Q| EHIA EO| A (SubwordTextEncoder)

Mot

SubwordTextEncoder= HIANEERE S0l AIES = U= MERE EILIOIN
BPERf FAFSH L 11 2|5 @l Wordpiece Model= A{EHSI R O H,

{7|X| & Sl € Hola= MER/JAESE &

SubwordTextEncoderE Sl Al IMDB &2t 2|7 H|O|H et 4|0l B3t 2|7 HIO|E{0f| EE2t 2 H5

page | 27
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MEQEHIAEQIAL (SubwordTextEncodeN

3) A B Q| EHIA EO| A (SubwordTextEncoder)
3.1) IMDB 2|7 EZ2}3}7]
1.2l0|E 22| Ad 2 iMmDB 2| B CIREE

import tensorf lo
import urllib,re
import pandas as pd

urllib,request ,urlretrie ‘https: //raw,githubusercont ent , com/Lawrenceluan/ |MDb-Review-analysis/master/ IMDb_Reviews, csv”, filename="|MDb_Reviews,cs

{ " IMDb_Re , =http.client HTTP

train_df = pd, reac (' IMDb_Reviews, csv')

train_df ['review']

My family and | normal y not watch local mo, , .,
it or not, thi at one time th s

e internet : | found the "HI_IHIE‘.. .

of anim, .,

0 N -

page | 28
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MHSQEEHIAEQIAL (SubwordTextEncodeN

3) A B Q| EHIA EO| A (SubwordTextEncoder)
3.1) IMDB 2| & EZ%2}5}7]

2. {E S =S 2 0|20/ TH0| ZH(Vocabulary) 44 = 2t N2 =0 2 B Hof

tokenizer = tfds, deprecated,text ,SubwordTextEncoder build_from_corpus{train_df ['review'], target_vocab_size=2++13)

print (tokenizer ,subwords[:100] )

, ‘that_', ‘this_', 'it_", ' /=<'

print{train_df ['review'][20])

Pretty bad PRC cheapie which | rarely bother to watch over again, and it's no wonder -- it's slow and creaky and dull as a butter knife, Mad doctor Georg

print{ ' Tokenized sample question: {}',format{tokenizer, encode{train_df ['review'][20])))

Tokenized sample question: [1590, #4162, 132, 7107, 1892, 28983, 578, 76, 12, 4632, 3422, 7, 160, 175, 372, 2

page | 29
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3) A B Q| EHIA EO| A (SubwordTextEncoder)

3.1) IMDB 2|5 EZ253}5}7]
4. %2 220 Chol H

OI3g AD Y| T

0%t

‘s mind-blowing to me that this film was even made,”

tokenized
print (&3

original_
print {7

MHSQEEHIAEQIAL (SubwordTextEncodeN

print {"SHH

¢H 22

for ts in tokeni string:
print ('{} = {1 format

mind

blow

t hat
this
film

', tokenizer,vocab_si
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3) A B Q| EHIA EO| A (SubwordTextEncoder)
3.1) IMDB 2| & EZ%2}5}7]
5. Even THO10] 12|2Q| xyz 371 =Xt 7} &

oot

‘s mind-blowing to me that this film was evenxyz made,”

string))

= tokenizer ,decode(t

_string)
=2 {1 . format{original_string))

(=}
iy

23 [137, 8051, 8, 911

‘s mind-blowing to me that this

for ts

MHSQEEHIAEQIAL (SubwordTextEncodeN

in tokeniz

print {"{} —-

nind

blow

string:

r

{1 .format{ts, tokenizer decode([ts])))
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MEQEHIAEQIAL (SubwordTextEncodeN

3) A B Q| EHIA EO| A (SubwordTextEncoder)
3.2) Ho|H F3} 2|7 EE%
1. 2folEei2| & S O|O|H =2 & X%

urllib,request ,urlretrieve{"https://raw,githubusercont ent ,com/esSt /nsmc/master/rat ings_train.txt”, filename="rat ings_train,txt")

(‘ratings_train.txt', <http.client ,HTTPM e at 0x7fbb

train_data = pd,read_table{ ratings_train, txt")

print{train_data,isnul I{}, sum{})

id 0
document 5
label 0
dtype: int64

train_data = train_data,dropnalhow = ‘any’)
print{train_data,isnull{}, values, ()

False
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BIAEOQIAL (SubwordTextEncodeN

MESE

3) A B Q| EHIA EO| A (SubwordTextEncoder)

&t

3.2) Hlo|H A3} 2|7 EZ
£ (Vocabulary) ‘dd = 2 A EHRIE0| 1R

2. MERIESZ O|F0 T B

SubwordText Encoder ,bui ld_f rom_corpus{

size=2++13)

tokenizer = tfds, deprecated,tex
vocab_s

train_datal[ document '], target_

print{tokenizer,subwords([:100])

[ A3, 0]
"1(20]13))

{1 .format{tokenizer ,encodet fain_data[ document

print{ ' Tokenized sample question
(669, 4700, 17, 1749,

Tokenized sample quest ion:
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MHSQEEHIAEQIAL (SubwordTextEncodeN

print{'Tokenized sample question: {}', format{tokenizer, h encode{train_datal document '][20])})

Tokenized sample question: [B63, 4700, 17, 1749, 8, 96, 13 , 48, 2

for ts in tokenized_string:

sample_string = train_data[ document '] [21] print ('{} ----> {}'.format(ts,|tokenizer.decode([ts])

~

tokeniz ing nizer, enco
print {'Z 0l P 2 AT, (tokenized_string)) 570 ----> EDA
‘ 892 ----> 2
original _stri & Cul ing) 36 ----> A
B : 584 ----> 2=
53, 7091, 201] 159 ----> {
7091 ----> =27ts
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4) o{4d4o|A EAL}IO|X (Huggingface Tokenizer)
4.1) BERTS| ¥ En|A EJL}0|X{(BertWordPieceTokenizer)
1L WRB ET MK Y YmE

pip install tokenizers

Looking in indexes: h pul
Requirement already satisfied: tokenizers in /usr/local/li ython3.7/dist-packages (0.1

import pandas as pd
import urllib.request
from tokenizers import BertWordPieceTokenizer

('ratings.txt', <http.client.HTTPMessage at 0x7fOcacacea50>)

= ~ i 5 - [Re) k=) 1 L= IR
Ver eview.txt Uf=s O | | &

22X HAH =, £ZFel 2|F H0|E2l document iew.t .

52 00|~ ESLIO|X

urllib.request.urlretrieve("https://raw.githubusercontent.com/e9t/nsmc/master/ratings.txt", filename="ratings.txt")

naver_df pd.read_table('ratings.txt')

naver_df naver_df.dropna(how='any')

with open('naver review.txt', 'w', encoding='utf-8') as f:
f.write('\n'.join(naver_ df[ 'document']))
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4) o{4d4o|A EAL}IO|X (Huggingface Tokenizer)
4.1) BERTS| ¥ En|A EJL}0|X{(BertWordPieceTokenizer)

3. Tokenizer ‘44 & 2|7 O|O0|H ot&

tokenizer =

|5 ElOIEIE sh&siol ol FE )
data_file = 'naver_ review.txt'
vocab size = 30000

limit alphabet = 6000

min frequency = 5

tokenizer.train(
files = data_file,

vocab_size = vocab_size,
limit_alphabet = limit_alphabet, limit_alphabet:
min_ frequency = min_ frequency min_frequency:

5 2H 0|2 EALIO|K \
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52 00|~ ESLIO|X

4) o{4d4o|A EAL}IO|X (Huggingface Tokenizer)
4.1) BERTS| ¥ En|A EJL}0|X{(BertWordPieceTokenizer)

3. Tokenizer ‘8’9 & 2|7 H|O|E & - 24t

tokenizer.save model('./")

['./vocab.txt']

df = pd.read_fwf('vocab.txt', header= )
df

0 2
[PAD]

[UNK]

[SEP]

0
1
2 [CLS]
3
4

[MASK]

29995 EE
29996 ZHoll=
29997 s
29998 o=

29999 51X

30000 rows x 1 columns
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52 00|~ ESLIO|X

4) o{4d4o|A EAL}IO|X (Huggingface Tokenizer)
4.1) BERTS| ¥ En|A EJL}0|X{(BertWordPieceTokenizer)

4. M2 2 ol g2, olag

encoded = tokenizer.encode('ZESH LHZFH

print (f'E23 Z1} : {encoded.tokens}')
print (f'8+ 23T :{encoded.ids}')
print (f'C|Z2Y : {tokenizer.decode(encoded.ids)}')

*SHOFX] * 3

E3st dut . ('H®, ##8, s, 'Y, #H, '##Ed|]', 'YEe,
4 ¢l3Y :[2522, 3741, 3302, 1581, 3585, 21833, 15688, 11786]
CIZE : ™ LHZEH HE SHOFX]|
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52 00|~ ESLIO|X

4) o{4d4o|A EAL}IO|X (Huggingface Tokenizer)
4.2) 7|E} E3L}O|X

- BertWordPieceTokenizer : BERTO| Al AFE &l RIEL|A EFLIO| X (WordPiece Tokenizer)

- CharBPETokenizer : 22| X|< BPE

- ByteLevelBPETokenizer : BPEQ| HIO|E 2|H B

- SentencePieceBPETokenizer : ¥A & TH7|X| MEIATI[A(SentencePiece)2t @ 2Hr|= BPE T+ A

from tokenizers import ByteLevelBPETokenizer, CharBPETokenizer, SentencePieceBPETokenizer

tokenizer = SentencePieceBPETokenizer ()
tokenizer.train( 'naver review.txt', vocab size=10000, min frequency=5)

encoded = tokenizer.encode('AI0 X2|= FY FMOI/USLICE. ')

print (encoded.tokens)

[I_X}gl' |O_||, |_i_||’ |EIE|, '_XHDIQAI‘, |§LIE|,..|]
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