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inputs = tokenizer(question, long context, max lensth=384, truncation="only_second”)
print (tokenizer. decode (inputs[“input _ids"]1))
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dict_keys(['input_ids', 'attention_mask', 'overflow to_sample_mapping'])
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sentences = [
“This sentence is not too long but we are going to split it anyway. ',

“This sentence is shorter but will still =et split.”,

]
inputs = tokenizer(

sentences, truncatlon=Ilrue, return overflowing tokens=True, max length=6, stride==Z
)

print (inputs[“overflow to_sample mapping™])

[0, o, 0, 0, 0, 0, 0, 1, 1, 1, 1]
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Hello how are U tday?
hello how are u tday?
[hello, how, are, u, tday, ?]
[hello, how, are, u, td, ##ay, ?]

[CLS, hello, how, are, u, td, ##ay, ?, SEP]

Normalization

Pre-tokenization

Model

Postprocessor



Normalization
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from transformers 1mport AutoTolenlzer

tokenizer = AutoTokenizer. from pretrained( bert-base-uncased”)
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print (tokenizer. backend tokenizer.normalizer.normalize stri{“H211¢ héw are 077))

"hello how are u?



Pre-tokenization
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I. BPE(GPT ~ GPT-2 ~ RoBERTa - DeBERTa)

2. WordPiece(BERT)
3. Unigram(T5)
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("h" "u" "g", 10), {"p" "u" "g", 5), ("p" "u" "n", 12), ("b" "u" "n", 4), ("h" "u" "g" "s", 5)
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Vocabulary ["b" II n "hll n II, Hp ug"]
Corpus ("h" Ilug" 10) (II n Hugll 5) (Ilpll Ilull HnH 12), (Hb" "u" H n 4) (Hh" "ugll ll n 5)
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Vocabulary ["bll " n "hll "n"’ "pll’ HS" " " "ugll]
Corpus (Ilh" "ug" 10) ("p" Ilugll 5) (llp" "w, . .n " n 12) ("b" "ull " || 4) (llh" llugll || " 5)

e I}, é_ﬁ;&f;’nf%’} - ¥ E ("h", "ug"), T AP E Y T 4 EH AP ("h",
"ugﬂ) _> "hug"

Vocabulary [Ilbll " n Ilhll "n"’ Ilp"’ "S" " || Hug un", "hug"]
Corpus (llhug" 10) ("p" "ug"’ 5) (llp" ||un|l 12) ("bll Ilun"’ 4)’ (Hhug" || " 5)
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corpus = |
"This is the Hugging Face course.",
"This chapter is about tokenization.",
"This section shows several tokenizer algorithms.",
"Hopefully, you will be able to understand how they are trained and generate tokens.",
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from transformers import AutoTokenizerxr

tokenizer = AutoTokenizer.from pretrained("gpt2")
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from collections import defaultdict
word_fregs = defaultdict(int)
for text in corpus:
words_with_offsets = tokenizer.backend_tokenizer.pre_tokenizer.pre_tokenize_str(text)
new_words = [word for word, offset in words_with_offsets]
for word in new_words:
word_freqs[word] += 1
print(word_freqs)

defaultdict(int, {This": 3, 'Gis" 2, 'Gthe": 1, 'GHugging": 1, 'GFace". 1, 'GCourse" 1,'" 4, 'Gchapter’: 1,
'Gabout": 1, 'Gtokenization": 1, 'Gsection”: 1, 'Gshows": 1, 'Gseveral 1, 'Gtokenizer: 1, 'Galgorithms': 1,
'Hopefully': 1,"."- 1, 'Gyou': 1, 'Gwill': 1, 'Gbe": 1, 'Gable" 1, 'Gto": 1, 'Gunderstand": 1, 'Ghow": 1,
'Gthey": 1, 'Gare". 1, 'Gtrained": 1, 'Gand": 1, "Ggenerate". 1, 'Gtokens": 1})
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SN 1 X I - 2
o ":._,\’L __}E_'T B ‘_:!‘"j‘ m‘hl;F" ;..f“ def compute_pair_freqs(splits): L
pair_freqs = defaultdict(int) ( T
for word, freq in word_freqs.items(): ('|1'

split = splits[woxd]

if len(split) == 1: (I i
continue ( G
for i in range(len(split) - 1): .
pair = (split[i], split[i + 1]) ( G
pair_freqs[pair] += freq ( 't

return pair_freqs
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best pair =

max_freq = None
for pair, freq in pair_freqs.items():
if max _freq is None oxr max_freq < freq:
best_pair = pair

max_freq = freq

print(best_pair, max_freq)

('G', 't") 7
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def merge_pair(a, b, splits): . .
for word in word_freqs: * (7(3{,L€) > 'Gt
split = splits[woxd]
if len(split) == 1:

continue
i =0
while i < len(split) - 1:
if split[i] == a and split[i + 1] == b:
split = split[:i] + [a + b] + split[i + 2 :]
else:
1i+=1

splits[woxrd] = split

return splits
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while len(vocab) < vocab_size:
pair_freqs = compute_pair freqs(splits)
best_pair = ""
max_freq = None
for pair, freq in pair_freqs.items():
if max_freq is None or max_freq < freq:
best _pair = pair
max_freq = freq
splits = merge_pair(xbest_pair, splits)
merges[best pair] = best pair[0] + best pair[1]

vocab.append(best_pair[0] + best pair[l])
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'Gtok’, 'Gtoken', 'nd', 'Gis', 'Gth’, 'Gthe', '|n', 'Gab’, 'Gtokeni']

tokenize("This is not a token.")

['This', 'Gis', 'G', 'n', 'o', 't', 'Ga', 'Gtoken', '.']
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