BERT

BERT for NLP has taken the Al by storm since its launch in 2018. In 2019, Google announced that
it had begun using BERT in its search engine, and by the end of 2020, BERT will be used in almost
all English searches. BERT is characterized by considering the context or the difference in the

meaning of words appearing in different sentences in the learning process, so it has become one

of the most popular NLP algorithms.
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Applications

* Use BERT to answer sentence questions, extract fixed feature vectors,
and analyze sentence semantics.



How to use

BERT APP is divided into three parts:

e SQUAD2.0 conducts sentence

guestion training and answer
* ELMo extracts fixed feature vectors

e MRPC conducts sentence semantic

analysis.
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MRPC

1. Fine_Tuning batch size

model file |data/uncased_L-12_H-768_A-12/bert_model ckpt | Choose

2. Inference

View execution input file: data/glue-data/MRPC/ltest tsv

View execution output file: data/output/MRPC/ltest_results tsv

ELMo

input file |datafgluedatax‘ELMoflnput.txt | Choose

model file data/uncased_L-12_H-768_A-12/bert_mode! ckpt | Choose

Extract Fixed Feature

View execution output file: data/output/ELMo/output json

Qthers

99. browse data Document

SQuAD2.0

input file |dataf’SOuﬁDZ.Df‘trainmZ.D.json Choose

batch size IIl

1. Fine_Tuning

model file |data/model/SQUAD2.0/model chpt-10000 | Choose

null_score_diff_threshold -3.19 |

2. Inference

View execution input file: data/SQuAD2.0/dev-v2.0 json

View execution output file: data/output’SQuADZ2.0/nbest_predictions.json

3. Evaluate

View execution input file: data/SQuAD2.0/dev-v2.0.json
View execution output file: data/output/SQuADZ2.0/predictions. json

View execution output file: data/output’SQuAD2.0/null_odds json




SQuUAD2.0 - 1. Fine Tuning

* |n the input file of the
SQuAD?2.0 area, select the
file data/SQUAD2.0/train-
v2.0.json to be fine-tuned,
and press 1. Fine_Tuning will
start the fine-tuning.

e After pressing it, it will stop
and wait for a while in the
"impossible example" line,
which is a normal
phenomenon.

MRPC

1. Fine_Tuning batch size

model file |data/uncased_L-12_H-768_A-12/bert_model ckpt Choose

2. Inference

View execution input file: data/glue-data/MRPC/test tsw

View execution output file: data/output/MRPCitest_results.tsv

ELMo

SQuAD2.0

input file [data/SQuAD2.0/rain-v2.0son Choose

batch size

1. Fine_Tuning

model file [data/modsl/SGuAD2.0/model.ckpt-10000 || choose

null_score_diff_threshold

2. Inference

View execution input file:  data/SQuAD2.0/dev-v2.0.json

View execution output file: data/output'SQuAD2.0/nbest_predictions.json

input file [cata/gluedata/ELMosinput b | [ on

Extract Fixed Feature

View execution output file: data/output/ELMo/output json

Others

99. browse data Document

A C\Users\ai\Desktop\App4Al-2225\app\BERT-6\bin\squad_emlo_mrpcirun_squad.exe
1111111111111111111111111:




SQUAD2.0 - 2. Inference

]
After training, you can choose the training e SQUAD2.0
model to answer the sentence question. . —
. i i il (Fire T batch size input file |data/SQuADZ.thralnﬂrZ.I}Json Choose
The question file is from betohsizs [ & ]

data/SQuUAD2.0/dev-v2.0.json, and the S 1 Fine Tuning

output answer is in

data/output/SQUAD2.0/nbest_predictions. B e B
JSO n . |f th e re |S n O a n SWe r to th e q u est | O n ’ View execution input file: data/glue-data/MRPC/test tsv = ==

the threshold of the question will be
recorded in
data/output/SQUAD2.0/null_odds.json. e [EE

model file data/uncased_L-12_H-768_A-12/b

2. Inference

View execution output file: data/outputMRPCltest_results.tsv |

ﬂ C:\Users\a\\Desktop\App4AI-225\app BERT-g\bin\squad_emlo_mrpcirun_squad.exe
lib nn dll

ELMo

Extract Fixed Feature

N Ote . View execution output file: data/outpu 16 899! flo i 252] Mone of the

Others
When you select model file, three files, N rager py:ses) ¢ _ e ot e st o

model.ckpt-XXX.data-00000-0f-00001, rob o tor/platFordefau sfully opene
model.ckpt-XXX.index, and model.ckpt- s e SES sfully opene
XXX.meta, will be read. Do not delete the ? : “run,
extension data and. index file.




SQUAD2.0 - 3. Evaluate

If you need to adjust the u
threshold of the inference
answer, you can execute "3. e
Evaluate" and adjust the - [

View execution input file: data/glue-data/MRPCltest.tsv nul score_dilf: threshold
t r e S O O View execution output file: data/output/MRPC/test_results.tsv

input file [data/SQUAD2.0Arainv2 0json Croose
batch size |I|

1. Fine_Tuning

1. Fine_Tuning batch size

2. Inference
.
n u | | S CO re d | ff t h re S h O | d ELMo View execution input file: data/SQuAD2.0/dev-v2.0 json
— — — View execution output file: data/output’SQuAD2.0/nbest_predictions.json

input file [data/glue-data/ELMo/input txt | | choose

according to the value of e e

Extract Fixed Feature

b e St_f 1—t h r. e S h i n t h e View execution input file: - data/SQuAD2.0/dev-v2.0.json

View execution output file: data/output/ELMo/output.json View execution output file: data/output/SQuAD2.0/predictions. json

execution result.

99. browse data

View execution output file: data/output/SQuAD2.0/null_odds json

Document




SQUADZ2.0 — Inference File Description

The position of the orange line in nbest_predictions.json corresponds to the id of the
question in the source file data/SQUAD2.0/dev-v2.0.json, and the answer to the question

isin [ ].
M:| dev-v? Dizon - MNotepad mj nbest_predictions.json - Notepad (Mot Responding)
File FEdit Format View Help File Edit Format View Help
{"version": "w2.8", “"data": [{"title": "Normans", "paragraphs”: [{"an"H
located?”, "id": "56ddde6b9a695914805b9628", "answers”: [{"text”: "Fran "56ddde6b9a695914885b9628": [
"answer_start”: 159}, {"text": "France”, "answer_start": 159}, {"text": 1
"is_impossible™: false}, {"question”: "When were the Normans in Normand “text™: "7,
"answers": [{"text": "18th and 11th centuries"”, "answer_start”: 94}, {" “probability”: ©.9738640992296529,
"answer_start": 87}, {"text": "18th and 1llth centuries"”, "answer_start" “start_logit”: 6.8147687911987305,
"answer_start™: 94}], "is_impossible™: false}, {"question”: "From which “end_logit™: 7.538949489593586
"56ddde6b%a695914085b962a", "answers”: [{"text": "Denmark, Iceland and 1
"Denmark, Iceland and Norway", "answer start™: 256}, {"text”: "Denmark, {
{"text": "Denmark, Iceland and Norway", "answer start": 256}], "is_impo "text": "French: Normands; Latin: Mormanni) were the people who in the
leader?”, "id": "56ddde6b9a695914885b962b", "answers”: [{"text”: "Rollo “probability”: 8.8019228984998916582,
"answer_start": 3088}, {"text": "Rollo", "answer_start": 388}, {"text": “start_logit": 3.8642203807830381,
false}, {"question”: "What century did the Normans first gain their sep “end_logit™: 4.262877464294434
"56dddebb9a695914085b962c", "answers”: [{"text": "18th century"”, "answe 1
16th century”, "answer_start”: 649}, {"text": "18th", "answer_start”: & 1
"is_impossible™: false}, {"plausible_answers": [{"text": "Normans", "an “text™: "10th and 1lth”,
name to Normandy in the 108@'s and 1180°'s”, "id": "5ad39d53604f3cB0la3f “probability”: ©.0817323133921425611,
{"plausible_answers": [{"text”: “"Mormandy”, "answer_start": 137}], "que "start_logit™: 3.7598485946655273,
"5ad39d53604f3c0@1a3fe8d2”, "answers”: [], "is_impossible”: true}, {"pl “end_logit"”: 4.262877464294434
"answer_start”: 308}], "question”: "Who did King Charles III swear feal 15
“"answers™: [], "is_impossible”: true}, {"plausible answers": [{"text": {
L e - oL L "heaew A3 A Fhe Taoanleliclh S damd+T40r cmamea Y miAT, MC~A2I0AC LM st Hammmmb e Bl s m A=
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ELMo — Extract Fixed Feature

Press "Extract Fixed Feature" to extract
the fixed feature vector from input file
“data/glue-data/ELMo/input.txt”, and
store the extraction result in
“data/output/ELMo/output.json”.

MRPC SQuAD2.0

input file [data/SGUAD2 0Arain-y2 Djson G

1. Fine_Tuning batch size
batchsize | 6 |
1. Fine_Tuning
model file |data/uncased_L-12_H-768_A-12/bert_model ckpt Choose -
el model file |data/model/SGuAD2 0/model ckpt-10000 ‘ Choose

View execution input file: data/glue-data/MRPCltest.tsv ERESCO S RTRINES Dot
View execution output file: dataloutput’MRPCltest_results.tsv T

ELMo

View execution input file: data/SQuAD2 0/dev-v2 0 json

View execution output file: data/output/SQuAD2.0/nbest_predictions.json

input file [data/glue dsta/ELMo/mput o | | Choose

model file data/uncased_L-12_H-768_A-12/bet_model ckpt | | Choose

Extract Fixed Feature

D it

A Ci\Users\ai\Desktop\App4AI-2225\app\BERT- quad_emlo_mrpciextract_features.exe

View execution output file: data‘output’ELMo/output json

Others

99 browse data




MRPC - 1. Fine_Tuning

After pressing "1. Fine_Tuning",
train the files in the “data/glue-
data/MRPC” folder.

MRPC SQuAD2.0

input file |data/SGuAD2 0srain-v2 0json Choose
1 uning bagch size
batch size |I|

1. Fine_Tuning
model file |dataruncased_L-12_H768_A-12/berl_model ckpt | | Choose -

2. Inference model f\le|data/model/SOuADZ.D/mode\.ckpt-1 0000 | Choose

At MO D act faw null_score_diff_threshold -3.19

A Select C:\Users\ai\ Desktoph App4Al-2225\app!BERT-6\bin\squad_emlo_mrpcirun_classifier.exe

View execution input file: data/glu

View execution output file: data/out|

ELMo

Extract Fixed Feature
finish

View execution output file: data/outq

Others

99. browse data



MRPC - 2. Inference

MRPC SQuAD2.0

* After training, confirm the L
model file and press L e ——
! 2 . | n fe re n C e " tO p e rfo r m model file [data/uncased_L-12_H-768_A-12/bert_model.ckpt | | Choose 1. Fine_Tuning

S e nte n C e S e m a nt I C a n a |yS I S O n 2. Inference maodel file |data/model/SQuADZ. 0/model ckpt-10000 | Choose
t h e n d ata/g | u e _ View execution input file: Hata/glue-data/MRPC/test.tsv null_score_diff_threshold

data/MRPC/test tsv" file to o racuion apt ] smupanpOte: s 1
determine the probability that
the two sentences belong to
the same meaning.

input file [data/SQuAD2.0Arain-v2.0jsen Choose

2 Inference

'IA C\Users\ai\Desktop'\AppdAl-2225\app\BERT-6\bin\squad_emlo_mrpcirun_classifier.exe

 Click the tsv path in the green
box to view the inference
source file and the inference o
result file. S e s e 0] i

Others

99. browse da

1 Done runn

on_loop ma

_loop ma



MRPC — Inference File Description

The green line of test.tsv is sentence 1, and the blue line is sentence 2. After analysis, at the orange line of
test_results.tsv, the former number (0.3868928) indicates the probability that the two sentences have different
meanings, and the latter number (0.6131072) indicates The probability that two sentences have the same

meaning.
&) test.tsv - Notepad — O X ) test_results.tsv - Notepad — O X
File Edit Format View Help File Edit Format View Help
index #1 ID #2 ID #1 String #2 String ~|B8.3868928 8.6131872 ~
B 1889874 1889925 PCCW 's chief operating officer , Mike Butcher , and Alex Arena , the chief financial officer , B.3589465 B.6418535
will report directly to Mr So . Current Chief Operating Officer Mike Butcher and Group Chief Financial Officer Alex B.45561427 @.5443857
Arena will report to So . ©.35719386 B.6428062
1 3819446 3819327 The world ‘s two largest automakers said their U.S. sales declined more than predicted last B.45730287 B8.54269713
month as a late summer sales frenzy caused more of an industry backlash than expected . Domestic sales at both GM and B.3648189 B.63518167
No. 2 Ford Motor Co. declined more than predicted as a late summer sales frenzy prompted a larger-than-expected B.46577832 B8.5342217
industry backlash . 8.44386667 @.55613333
2 1945685 1945824 According to the federal Centers for Disease Control and Prevention { news - web sites ) , B.5479067 8.45269327
there were 19 reported cases of measles in the United States in 2882 . The Centers for Disease Control and Prevention B.37929586 B.6207042
said there were 19 reported cases of measles in the United States in 2082 . 8.45919302 8.540807
3 14308402 1430329 A tropical storm rapidly developed in the Gulf of Mexico Sunday and was expected to hit B.3549672 B.64560328
somewhere along the Texas or Louisiana coasts by Monday night . A tropical storm rapidly developed in the Gulf of B.37342593 B.6265741
Mexico on Sunday and could have hurricane-force winds when it hits land somewhere along the Louisiana coast Monday B.6291312 B.37086874
night . 8.35217297 B.647827
4 3354381 3354396 The company didn 't detail the costs of the replacement and repairs . But company officials B.38554677 B8.61445326
expect the costs of the replacement work to run into the millions of dollars . B.42968297 8.578317@3
5 1398995 1391183 The settling companies would also assign their possible claims against the underwriters to the 8.5881551 f.49184495
investor plaintiffs , he added . Under the agreement , the settling companies will also assign their potential B.35947794 B8.640852206
claims against the underwriters to the investors , he added . B8.35333169 B.64666826
6 2281481 2281285 Air Commodore Quaife said the Hornets remained on three-minute alert throughout the operation . 8.4979651 B.5828349
Al Frmemedocas Jobhe hoad Lo cadd #ho coaciimnddr mmo;madrdan sane smmnocadondad b A ARCAnANA M CoO3InncAa N
Ln 1, Col1 100%  Windows (CRLF) UTF-8 Ln17, C 100%  Unix (LF) UTF-8
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* Please refer to the readme.txt in the APP folder.
* LEADERG AppForAl: https://www.leaderg.com/appforai-windows
e Copyright © LEADERG INC. All rights reserved.



https://www.leaderg.com/appforai-windows

	Slide 1: BERT
	Slide 2: Applications
	Slide 3: How to use
	Slide 4: SQuAD2.0 - 1. Fine_Tuning
	Slide 5: SQuAD2.0 - 2. Inference
	Slide 6: SQuAD2.0 - 3. Evaluate
	Slide 7: SQuAD2.0 – Inference File Description
	Slide 8: ELMo – Extract Fixed Feature
	Slide 9: MRPC - 1. Fine_Tuning
	Slide 10: MRPC - 2. Inference
	Slide 11: MRPC – Inference File Description
	Slide 12: References

