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CHAPTER 1

transformers-keras 2ffifl Keras LT Transformer BRIFYZE, B 0] DA ZAE T AL
B, WS T 24 R NLP 15 .

TiH £ transformers-keras

1.1 €/ pip &%

transformers-keras 7] DA B 3225 ] pip 22k

pip install -U transformers-keras

18 pip ZE4r 77 3 x A S B E Y HOBTAT 25 B
UNRARTG ZETF-Bh 2 X LM, T AR R T M1 3%
* tensroflow>=2.0.0
* tensorflow-addons
« tokenizers

* seqeval



https://github.com/luozhouyang/transformers-keras
https://github.com/tensorflow/tensorflow
https://github.com/tensorflow/addons
https://github.com/huggingface/tokenizers
https://github.com/chakki-works/seqeval
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CHAPTER 2

FRIEENI]

BTSSR R RHEA] transformers—keras [fH .
transformers—keras HAEMRA, A A:
o AN [F] ) T 1 s AR
o SIS RHOR TE(E 55
SHERPIWEM, transformers-keras AL R
o MBI APL, AR keras MBI, WA AT S A 1E 5
o HIMES B ERE, HER BRI AT AT IR, AR OB P2 4
* AIPAE#ESH savedModel A AYMIAL, ] tensorflow/serving B AR
o B/MEH, BT tensorflow, RHHATMAHET Pk = )5 i

2.1 MEFLFINGERBNE

T BERT (B S I AT Sl A

o FEA BT google-rescarch/bert Y| %) BERT %

o A ymeui/Chinese-BERT-wwm |11y BERT 71 RoBERTa %!
FT ALBERT B80S RN AT Pl A o

o B4 google-rescarch/albert |25 ALBERT 21



https://github.com/tensorflow/serving
https://github.com/google-research/bert
https://github.com/ymcui/Chinese-BERT-wwm
https://github.com/google-research/albert
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X HUE AT BERT BRI R 6. BTA 5T ALBERT F452 A A1 BERT 24401, BirbAix B Hfdi jl BERT
hfol, ANFESE H ALBERT 2443

2.1.1 BERT 3 ER R 51

FA o BB H NI 2R BERT AL, AU FAFAE AL

from transformers_keras import Bert

# TN A MEERE

model = Bert.from_pretrained('/path/to/pretrained/bert/model")

input_ids = tf.constant([[1, 2, 3, 4, 5, 6, 7, 8, 9, 1011)

segment_ids = tf.constant([[O, O, O, O, O, O, O, O, O, 011)

attention_mask = tf.constant([[1, 1, 1, 1, 1, 1, 1, 1, 1, 111)

sequence_output, pooled_output = model (inputs=[input_ids, segmet_ids, attention_mask],

— training=False)

WL EARAHE, ST A AR B sequence_output fl pooled_output FHiE[a]HE .
Horp:

* sequence_output +4& BERT A H FHH HIRES, B —1ME IR F (batch_size,
sequence_length, hidden_size) HJiKE.

» pooled_output ;& BERT [ [CLS] fE W EZL Dense EB R pooling Hil. BE2—TFE
MK (batch_size, hidden_size) Wik,

PRAT DA L IX P A, SRIBOR R B, R SR AR T )i Bl
* f#i] mean-pooling SEMETIHEA) T [0
« fl [CLS] SMEAIREUH) Tl i (sequence_output [z, 0, )] BI24 [CLS] WyIa&EER)
* fi/l] pooled output BHEAFHNH)T 1 n] &

FH, ATPAE SRS return_states=True fll return_attention_weights=True JIRHEE—
JZi) hidden_states fl attention_weights #jH:

from transformers_keras import Bert

# T LM ERE
model = Bert.from_pretrained(
'/path/to/pretrained/bert/model"',
return_states=True,
return_attention_weights=True)
input_ids = tf.constant([[1, 2, 3, 4, 5, 6, 7, 8, 9, 1011)
segment_ids = tf.constant([[0O, O, O, O, O, O, O, O, O, 011)

(Rt
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attention_mask = tf.constant([[1, 1, 1, 1, 1, 1, 1, 1, 1, 111)
sequence_outputs, pooled_output, hidden_states, attn_weights = model (inputs=[input_

—~ids, segment_ids, attention_mask], training=False)

Hrr:

e hidden_states 2% —)2 hidden_state stack fE—# L. B2— MBI N (batch_size,

num_layers, sequence_length, hiddeb_size) HikE.

e attn_weights JL & & — 2 attention_weights stack £ —RWH H. B 22— 1MIE
PN j{l (batch_size, num_layers, num_attention_heads, sequence_length,

sequence_length) WyikiE.

2.2 iR T ES B
AT AR LA -

- (£l BERT 7 SCA 54T

« {/fl BERT fiH] P {145
2.2.1 {&/ BERT AN A5 %4ES

YRATPAGE ] BERT A4 #4173 2K 45 -

from transformers_keras import BertForSequenceClassification

model = BertForSequenceClassification.from_pretrained('/path/to/pretrained/model")

model.summary ()

model.compile (
loss="'sparse_categorical_crossentropy',
optimizer="'adamn',

metrics=['acc']

AT DARREI R TS i

Model: "bert_for_sequence_classification"

Layer (type) Output Shape Param # Connected to -

—

(Rt

2.2. WATHESRE! 5




transformers-keras, & %5 0.0.1

(£ LT
input_ids (InputLayer) [ (None, None) ] 0
segment_ids (InputLayer) [ (None, None) ] 0
attention_mask (InputlLayer) [ (None, None) ] 0
bert (BertModel) ((None, None, 768), 59740416 input_ids[0] [0]
segment_1ids [0] [0]
attention_mask[0] [0]
dense (Dense) (None, 2) 1538 bert [0] [1]

Total params: 59,741,954
Trainable params: 59,741,954

Non-trainable params: 0

TG, IR ZMEwIIZRE . INZRERMAR ORI gsoNL A2, BISCIEmE—fr#2—4> JsoN. fi
LUE

{"sequence": "R EZ R H R IE T A HE (NLP)", "label": 1}
{"sequence": " A E K H AR E T AL HE (NLP)", "label": 0}

FEREENRE, 51 JSON BFEM P TFEL:
« sequence, RISCAFS
* label, HISCARZES]ID

G, ST AT I SRR, YIZREALT

from transformers_keras import SequenceClassificationDataset
input_files = [

"filea.jsonl",

"fileb.Jjsonl"

dataset = SequenceClassificationDataset.from_jsonl_files(

(R Itakss)
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input_files=input_files,
batch_size=32,
)
# R DL F dataset ¥ A 4 &
print (next (iter (dataset)))

model. fit (
dataset,

epochs=10,

2.2.2 {#H BERT #if 0 ZE%

H—A6F, {# ] BERT i Question Answering:

from transformers_keras import BertForQuestionAnswering

model = BertForQuestionAnswering.from_pretrained('/path/to/pretrained/model")

model . summary ()

model.compile (
loss="'sparse_categorical_crossentropy',
optimizer="'adam',

metrics=['acc']

T DAREE R T A A -

Model: "bert_for_question_answering"

—

Layer (type) Output Shape Param #

input_ids (InputLayer) [ (None, None) ] 0

Connected to -

—

segment_ids (InputLayer) [ (None, None) ] 0

—

attention_mask (InputLayer) [ (None, None) ] 0

(Rt
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—

bert (BertModel) ((None, None, 768), 59740416 input_1ids[0] [0]

segment_ids [0] [0]

attention_mask[0] [0]

—

dense (Dense) (None, None, 2) 1538 bert [0] [0]

head (Lambda) (None, None) 0 dense[0] [0]
tail (Lambda) (None, None) 0 dense[0] [0]

Total params: 59,741,954
Trainable params: 59,741,954

Non-trainable params: 0

[IRER, YIZREMEN] JsoNT M. &—F7#2@—1> JSON, filan:

{"question": "FE B MK ZK LW KKE", "context": "HE, K IFEHLWIFE, LcHF T", "answer
AU llﬂ :}%lill}
{"question": "M A F ZH W "E—ZF MYy E", "context":
S"AAK EERKNE—BEAYE:FENR T E KM, "answer": "F EKW"}
Hrr, &4~ JSON FEAL S A FEL:

e context, A FFX

e question, B

e answer, RI&%XE
eI RRAR , SEPT AR IR T
from transformers_keras import QuestionAnsweringDataset
input_files = ["filea.jsonl", "fileb.jsonl"]
dataset = QuestionAnsweringDataset.from_jsonl_files(

input_files=input_files,

batch_size=32,

)
Qi)
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# K D\ & % dataset K f 4
print (next (iter (dataset)))

model.fit (
dataset,

epochs=10,

transformers-keras ¥ L RFHBRFYIES -
* J¥FIARHE, Bl NER, POS
o A, B4 SimCSE
AL S5 AR NI SO LY 47

2.2. WiEATHEESRBI
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CHAPTER 3

T ESEEETR

3.1 4:—n4 API
3.2 Question Answering &I 148
3.3 Sentence Embedding X443

3.4 Sentiment Analysis {EZI {43

AR R R H, Bl Aspect-based Sentiment Analysis, BHESIEBEN—FEIHTES. 1
MR, AT Sy Aspect Term il Opinion Term HEFFSIEREE, BN AT L B-1-O Bk, 7ok
Firr, FTDAFIIRER; Aspect #0742, I Opinion HEA 715 Bl M 732K o

RAT A — e, XTI R EAACRI O KALF, —BORUETFEE R I, s T e 4
— AN GRS B F A AR A . S, X R 2 AR LR .

FARNFTEZRPLU IR 8 Aspect Term Extraction, Opinion Term Extraction, Opinion Sentiment Classification
=AMESS, #R3H Question Answering ¥ 75 S ANTE

sk 2, Aspect-based Sentiment Analysis 1] DA il 04 -
 Aspect Term Extraction, HZ5%HH Aspect Term, ANFEEEIFT42E

* Opinion Term Extraction & Classification, Z53LHLH Opinion Term, [A]HHEA7 1 B P42

11
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XA TR P AL A REROR AR B, (ER R 2 (8] Question Answering (%77 3(0EE T BERT BZUSC T,

3.4.1 Aspect Term Extraction

3.4.2 Opinion Term Extraction and Classification

3.5 Sequence Classification £ 443

3.6 Token Classification X445
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JIZRETERN &8

APERAL T I G, mtEfer B A, NI e E A S, R AT R I R A
R, SERIFFRARIELN .

R

4.1 4i—ty API

4.2 Question Answering IR HIBMANEE

4.3 Sentence Embedding #EE BN EE

4.4 Sentiment Analysis RN EE

4.5 Sequence Classification BRI #IEM N EE

4.6 Token Classification RIS NN EE

13



transformers-keras, & %5 0.0.1

14 Chapter 4. JIGRIEHAEE



CHAPTER B

SEEMBRTETHI

5.1 Z—fY Pipeline: MilZZEpE

5.2 Question Answering SEEfRRF =

5.3 Sentence Embedding ST fR A X
5.4 Sentiment Analysis SEERRHAE

5.5 Sequence Classification SEEfRRHE

5.6 Token Classification StEfRR 5 E
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CHAPTER O

R E A

SCRPRA S A T vk
o MBI AR ) IR Bk — LSRR
o MR =7 LB BLAL  R

6.1 Bkid—HilGRENE

AEAFOLT, ARATRESAEMBTNZACER SR, Bl —SAER . X~ R

XHEZE—ARB:

from transformers_keras import Bert, Albert

ALBERT_MODEL_PATH = '/path/to/albert/model"
albert = Albert.from_pretrained(
ALBERT_MODEL_PATH,
# return_states=False,
# return_attention_weights=False,
skip_token_embedding=True,
skip_position_embedding=True,
skip_segment_embedding=True,

skip_pooler=True,

(Rt
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BERT_MODEL_PATH = '/path/to/bert/model’
bert

Bert.from_pretrained(
BERT_MODEL_PATH,

# return_states=False,

# return_attention_weights=False,
skip_token_embedding=True,
skip_position_embedding=True,
skip_segment_embedding=True,

skip_pooler=True,

FrA SCRpB i B A AR
¢ skip_token_embedding, Bkid iz ckpt i token_embedding I E
* skip_position_embedding, Bk Nk ckpt i) position_embedding f{E
» skip_segment_embedding, Bkid iz ckpt B token_type_emebdding F E
* skip_embedding_layernorm, Bkid gk ckpt i) layer_norm i E

* skip_pooler, Bkidinzg ckpt 1Y) pooler N E

6.2 gk E =7 LU MREFNE

AR, =TSl T — SR, R E RS AR T S R — e X —RA I 25

TNER e, SEPLX AR TR AR B S A SR SE B . A AT G AR AL T R S .
4k7K AbstractAdapter B[ 7] SZHH H & WA N2k i2 45 .

PO

from transformers_keras.adapters import AbstractAdapter

from transformers_keras import Bert, Albert

# B & X W BERTH E % it &
class MyBertAdapter (AbstractAdapter) :

def adapte_config(self, config_file, **kwargs):
#EXERRE XHHTRER, ¥R AKEWBERTE & é@'@a%ﬁ
# AELHMBERTII TSR AN ERE, TUHNEFTERE

pass

def adapte_weights(self, model, config, ckpt, **kwargs):
# X B ckpt By W E K E Flmodel iy & B

(T IUakZE)

18 Chapter 6. #i{EMH
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# ¥ )\ % % BertAdapterty 5t H i &

pass

# BRI EHGRME, 5 8 CHWERE adapter=MyBertAdapter ()’
bert = Bert.from_pretrained('/path/to/your/bert/model’', adapter=MyBertAdapter())

# B & X WALBERTA B # B #
class MyAlbertAdapter (AbstractAdapter) :

def adapte_config(self, config_file, **kwargs):
P EREPREEXHHNBEER, B K AEMWBERTTF EZNE &
# RAESLHMAIBERTII TS5 R M EHMERE, TUBEFEBEESR

pass

def adapte_weights(self, model, config, ckpt, **kwargs):
# EXE P ckpth M E K E Elmodel By W & E
# ¥ )\ 5 # AlbertAdapterth £ I i £
pass

# MEBEFTINENEHRE, 58 CWERSE adapter=MyAlbertAdapter ()’
albert = Albert.from_pretrained('/path/to/your/albert/model',
—adapter=MyAlbertAdapter())

6.2. MFE=HTAMERHINE

19
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* genindex
* modindex

e search
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