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TensorFlow & RaggedTensor

Text




RaggedTensor

RaggedTensor vs SparseTensor

["John’], [“John”, : ],

[uan’ “big“, “dog”], VS [ ..a,.’ “big", "dog”],

[“my”, “cat”], [ “my", “cat’, !
https://www.tensorflow.org/guide/ragged_tensor 1F



tf.RaggedTensor. from_value_rowids (

values=[3, 1, 4, 1, 5, 9, 2, 6],
value_rowids=[0, 0, 0, 0, 2, 2, 2, 31)
.RaggedTensor [[3, 1, 4, 11, [1, [5, 9, 21, [6]1]>

tf.RaggedTensor. from_row_lengths(

values=[3, 1, 4, 1, 5, 9, 2, 6],

row_lengths=[4, 0, 3, 11])

.RaggedTensor [[3, 1, 4, 11, [1, [5, 9, 21, [6]]~>

tf.RaggedTensor. from_row_splits(
values=[3, 1, 4, 1, 5, 9, 2, 6],
row_splits=[0, 4, 4, 7, 8])
.RaggedTensor [[3, 1, 4, 11, [1, [5, 9,




RaggedTensor
X102t RaggedTensor

model = tf.keras.Sequential(

tf.keras. layers.Input(shape=| ], dtype=tf.int32, ragged=
tf.keras.layers.Embedding (32, 16),
tf.keras.layers.LSTM(16),

tf.keras. layers.Dense(16, activation='relu'),

tf.keras. layers.Dense(3, activation='softmax'),

1)

model(tf.ragged.constant([[1, 2, 3, 4], [1, 2, 3], [4, 5, 6, 7,
8, 911))
<tf.Tensor: shape=(3, 3), dtype=float32, numpy=
array([[0.33290705, 0.33258146, 0.3345115 ],
[0.3322196 , 0.33285874, 0.3349216 ],
[0.332826 , 0.33172128, 0.3354527 ]]1, dtype=float32)>
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b'\xec\x95\x88\xeb\x85\x95\xed\x95\x98\xec\x84\xb8\xec\x%a\x94"'




string_tensor = tf.constant(["2I'3SIHR", "TensorFlow Everywhere Korea!",

||g w@/ ||] )
>>>

tf.strings.length(string_tensor)
<tf.Tensor: shape=(3,), dtype=int32, numpy=array(I[15, 28, 161,
dtype=int32)>

tf.strings.length(string_tensor, unit='UTF8_CHAR")
<tf.Tensor: shape=(3,), dtype=int32, numpy=array([ 5, 28, 41,
dtype=int32)>
>>>

tf.strings.substr(string_tensor, pos=0, len=1)
<tf.Tensor: shape=(3,), dtype=string, numpy=array([b'\xec', b'T', b'\xf0o'],
dtype=object)>

tf.strings.substr(string_tensor, pos=0, len=1, unit="UTF8_CHAR")
<tf.Tensor: shape=(3,), dtype=string, numpy=array([b'\xec\x95\x88"', b'T",
b'\xf0\x9f\x98\x8a'l, dtype=object)>

[s.decode("UTF8") S tf.strings.substr(string_tensor, pos=0,
len=1, unit="UTF8_CHAR").numpy()]

[IOI_I.I’ ITI, |g|]




tf.strings.unicode_split(string_tensor, "UTF-8")
<tf.RaggedTensor [[b'\xec\x95\x88"', b'\xeb\x85\x95', b'\xed\x95\x98',
b'\xec\x84\xb8"', b'\xec\x9%9a\x94'], [b'T"', b'e', b'n', b's', b'o', b'r',
b'F', b'l', b'o', b'w"', b" ', b'E', b'Vv', b'e', b'r', b'y', b'w', b'h',
b'e', b'r', b'e', b'" ', b'K', b'o', b'r', b'e', b'a’', b'!']
[b'\xfO\x9f\x98\x8a', b'\xfO\x9f\x91\x8b"', b’ \xf@\x9f\xa4\x97'

b'\xf0\x9f\xa5\x95"']]>
[[s.numpy().decode("UTF8") S v] Y
tf.strings.unicode_split(string_tensor, "UTF-8")]
[[Iol_l.l’ I[_é'l’ Iél_l’ IA_”I’ I_(LDLI]’ [ITI’ Iel’ Inl’ ISI’ IOI’
IEI’ IVI’ Iel' Irl’ IyI’ le’ Ihl’ Iel' Ir.l
a

1 |’ |!|]’ [Igl’ |&|’ |Q|’ |/|]]
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text.normalize_utf8(['Affin'])

<tf.Tensor: shape=(1,), dtype=string, numpy=array([b'\xc3\x84ffin'l],
dtype= )>




F&¢t tf.strings, tensorflow-text

BIAE X2[0|M2| tf.strings

e tf.strings.

e tf.strings

e tf.strings.

e tf.strings

split

.to_number

strip

.regex replace



tsv_rows = tf.constant([

.. '6270596\t= =A\t1l",

. “9274899\tGDNTOPCLASSINTHECLUB\t@“

. ""8544678\tH0F O] WM=2.... L#Zl @ XIDP 108 X2|= CE< OfL|&EOohte",
cee 1)
>>> splits = tf.strings.split(tsv_rows, sep='\t', maxsplit=2).to_tensor()
>>> string_inputs = tf.strings.strip(splits[:,1])
>>> string_1inputs
<tf.Tensor: shape=(3,), dtype=string, numpy=
array( [b'\xea\xb5\xb3 \xe3\x85\x8b' b'GDNTOPCLASSINTHECLUB',

b'\xeb\xad\x90\xec\x95\xbc \xec\x9d\xb4
\xed\x8f\x89\xec\xad\x90\xeb\x93\xad\xec\x9d\x80.. ..
\xeb\x82\x98\xec\x81\x98\xec\xa7\x84 \xec\x95\x8a\xec\xa7\x80\xeb\xa7\x8c
10\ xec\xa0\x90 \xec\xa7\x9c\xeb\xab\xac\xeb\x8a\x94
\xeb\x8d\x94\ xeb\x8d\x94\xec\x9%9a\xb1l
\xec\x95\x84\xeb\x8b\x88\xec\x9%9e\x96\xec\x95\x84"'1],
dtype=object)>

>>> labels = tf.strings.to_number(splits[:,2], out_type=tf.int32)
>>> labels
<tf.Tensor: shape=(3,), dtype=int32, numpy=array([1, 0, 0], dtype=int32)>




string_tensor = tf.constant(["2Id5IN2 o
string_tensor = tf.strings.regex_replace(string_tensor, "&s{2,}", "53")

string_tensor = tf.strings.regex_replace(string_tensor, "!{2,}", "!!")
[s.numpy().decode("UTF8") S string_tensor]

['oHESIMIQ &35 ', 'QHISIM!!!']




F&¢t tf.strings, tensorflow-text

tensorflow-text2| Tokenizer

e text.WhitespaceTokenizer
e text.UnicodeScriptTokenizer
e text.SentencepieceTokenizer

e text.BertTokenizer




F&¢t tf.strings, tensorflow-text

tensorflow-text2| Tokenizer - WhitespaceTokenizer

tokenizer = text.WhitespaceTokenizer()

tokens = tokenizer.tokenize("2'd5tH2! TensorFlow
Everywhere!")

[s.decode("UTF8") S tokens.numpy ()]

['otEsIMQ! ', 'TensorFlow', 'Everywhere!']




F&¢t tf.strings, tensorflow-text

tensorflow-text2| Tokenizer - UnicodeScriptTokenizer

tokenizer = text.UnicodeScriptTokenizer()
tokens = tokenizer.tokenize("QdstM! TensorFlow

Everywhere!")
[s.decode("UTF8") S tokens.numpy ()]
['otEsid!, '!', 'TensorFlow', 'Everywhere', '!']

https://unicode-org.github.io/icu-docs/

T



F&¢t tf.strings, tensorflow-text

tensorflow-text2| Tokenizer - SentencepieceTokenizer

tokenizer =
text.SentencepieceTokenizer(model= ('spm_model.model’,
'rb').read())

tokenizer.tokenize(['hello world'])

tokenizer =
text.SentencepieceTokenizer(model= ('spm_model.model’,
'rb').read(), out_type=tf.string)
tokenizer.tokenize(['hello world'])

https://github.com/google/sentencepiece 1F



F&¢t tf.strings, tensorflow-text

tensorflow-text2| Tokenizer - BertTokenizer
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string_tensor_dataset
tf.data ....
(

tensorflow_text.tools.wordpiece_vocab bert_vocab from_dataset
bert_vocab

bert_vocab = bert_vocab.bert _vocab_from_dataset(
string_tensor_dataset.batch(1000),
vocab_size=8000,
reserved_tokens=["<pad>", "<unk>",

<s>", “</S>“],

tf.io.gfile.GFile("vocab.txt", "w") out_file:
token bert_vocab:
print(token, file=out_file)
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i0
unicodedata

sentencepiece spm
tensorf low tf

_get_nsmc_nfd():
("nsmc/ratings.txt") f:
line f:
unicodedata.normalize("NFD", line.split("\t")I[1])

.SentencePieceTrainer.train(
sentence_iterator=_get_nsmc_nfd(),
model_prefix="spm",
vocab_size=5000,
normalization_rule_name="identity",
pad_id=0,
bos_id=1,
eos_id=2,
unk_id=3,




NSMCZ TensorFlow Text2t RaggedTensor St& 7|

—> ['<s>', ' _™MOol', 'AsHl', o', '</s>']
‘<sx>', ‘', 'OIRSE', o, _EERY, '</s>']
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model = tf.keras.Sequential(
[
tf.keras.layers.Input(shape=I[ 1, dtype=tf.int32, ragged=
tf.keras.layers.Embedding (5000, 256),
tf.keras. layers.LSTM(256),
tf.keras.layers.Dense(256, activation="relu"),

tf.keras.layers.Dense(2, activation="softmax"),

]
)
model.summary ()
model. (optimizer="rmsprop",
loss=tf.keras.losses.SparseCategoricalCrossentropy(), metrics="acc")




("./spm.model", "rb") spm_model:
tokenizer = text.SentencepieceTokenizer(
spm_model. read(),
add_bos= ,
add_eos= )

make_model_input(x: tf.Tensor) —> tf.Tensor:
X = text.normalize utf8(x, "NFD")
tokenizer.tokenize(x)




parse_batch_tsv_rows(x: tf.Tensor) —> Tuplel[tf.Tensor, tf.Tensor]:
splits = tf.strings.split(x, sep="\t").to_tensor(shape=[tf.size(x), 3])
model_inputs = make_model_input(splits[:, 11)
labels = tf.strings.to_number(splits[:, 21)

model_inputs, labels

train_data = (
tf.data.TextLineDataset(''nsmc/ratings_train.txt")
.skip(1)
.shuffle(10000, reshuffle_each_iteration= )
.batch(64)
.map(parse_batch_tsv_rows)

dev_data = train_data.take(100)

train_data = train_data.skip(100)

test _data = (
tf.data.TextLineDataset(“nsmc/ratings_test.txt")
.skip(1).batch(256).map(parse_batch_tsv_rows)




model.fit(train_data, validation_data=dev_data, epochs=3)

model.evaluate(test_data)
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224472244 |

val loss: 0.3179 — val _acc: 0.8612
Epoch 2/3

2244/2244 |

val_loss: 0.3001 - val_acc: 0.8737
Epoch 3/3

224472244 |

val loss: 0.3034 — val _acc: 0.8759
196/196 [

] - 161s 71ms/step — loss: 0.4242 - acc: 0.8019 -

] - 160s 71ms/step — loss: 0.3174 - acc: 0.8646 -

] - 160s 71ms/step - loss: 0.2935 - acc: 0.8775 -

] - 5s 24ms/step - loss: 0.3290 - acc: 0.8625




input_signature=tf.TensorSpec( [ 1, dtype=tf.string)
call(x: tf.Tensor) —> tf.Tensor:
model_input = make_model_input(x)

model(model_input)

model.tokenizer = tokenizer
tf.saved_model.save(model, 'nsmc-model/0Q', call)
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https://dngn.kr/join-us-dev 1F


https://dngn.kr/join-us-dev

https://github.com/jeongukjae/nsmc-tf-text
https://jeongukjae.github.io/posts/tensorflow-text-and-ragged-tensor/



