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2TOXO0C OUTA®UATIKIE £PYOOLOC

- Avadelrdn mAeovVEKTNNATOV TOV VEUPKOVIK®V OIKTURV 0TA TAALOL0 TOU KAAOOU
¢ enedepyaoiag PUOLKIE YAROOOC.

- Anpioupyia epyaAeiou auTopaTng OURNIANP®ON S KOOLKA.




ITapouoiaon Tou mpoBAnparog
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numpy np

.

matplotlib module

math module
multiprocessing module
mock module
mpl_toolkits module

mako module




Evvoleg mou Oa xpnoipomoinBouv

- Neupovika 6iktua
- Avadpopikd veupwvika diktua

- AlLKTUA aAvVaTPOPOOOTOUEVIC LoVAdag e TTUAN




BiBAltoypa@ikn emiokommon

- Long short term memory networks (LSTM) — L1 et al. [2017]
- Sparse pointer networks — Bhoopchand et al. [2016]

- Convolutional neural networks — Hinton et al.[2012]

- Abstract syntax tree — Liu et al. [2016]

- Atktua avatpog@odotoupevng povaodag pe muAn (GRU)




Neupwviko O1KTUO

XaPAKTIPLOTIKA VEUPKOVIKOU OLKTUOU Hidden nodes layer

Input nodes |
' ' ' Input x1 Output nodes layer
* Amoteleltal aImo veupwveg. — - Outouty1
« O1 veupwveg ouvieovtal petaly toug. '”%
Output y2
« KaBe ouvbeon exel £va ouvamtiko Bapog. Input X3

« Aéxetal apiOuntira 6edopeva e1o660u.

o AbSuvapia emelr)ynong Tou amoTteA£oRaTtog IIou
II0PEXOUV.




AVAOPOUTIKO VEUPKOVIKO OLKTUO

Recurrent network

- Mia umoRaTnyopia TV VEUPKOVIKOV OLKTUMV.

- Xpnoiomolouv Bpoyxoug avatpo@oootnong.
/ output layer

input layer

- Aev duaBetouv apxketn pvnun.

hidden layers




AlKTUO AVATPOEMOOOTOUNEVIC LOVAOAE 1€ TTUAN

t-1

[Mtatl elval onpavtika:

» Ilpoopepouv eva eidog pvnung (rmuleg).

« Meow tng mUAng evnuep®ong arro@aoci{ouyv 1oleg
IIANPO@OPLEG IIPEIIEL VA OUVEXLOOUV OTA EIOHUEVA
OTPOUATA.

* Meow tng TUANg emava@opdag armo@aoi{ouV moleg
mmAnpo@opieg O¢ mperel va An@bouv vmowy.




XPp10eig VEUPOVIK®V OLKTU®V
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- matplotlib module

math module
multiprocessing module

moC ke module

mpl_toolkits module

ma ko module




ITapouotlaon epappoyng

- INwooa npoypappatiopou Python.

- Apxelo Kelpevou pe projects ypappeva oe Java yva tnv exknaideuon tou Sitktuou (Input).

« XupBoAa xav Aeeig tou ouvtakTikou tng Java (Output).

Hidden
layer

Input

int, while,float

Output

Identifiers sum, total
layer

[ NEE]

|
|
I Strings “ram”, “hello”
I

|

Special symbols 0, {}

Operators




MeBoooc¢ create_model

def create_model(predictors, label, max_sequence_len, total words):

odel = Sequential()

model.add (Embedding(input dim=total wo output dim= total wo » input length=max sequence len - 1))

model.add (GRU(units=158, return_sequences=True })

model.add {GRU{units=5@))

model.add({Dense{un

. summary ()
1 model




IIpoBAewn pe to token “for™




AxpiBela veEUP®VIKOU OLKTUOU

Mertpixn) categorical_crossentropy:

* Avulavetal xaBng n mpoBAewn amorAivel amo T IPAYHATIKI) TUUL.

Epoch 1/3

Epoch
1 - 47s 294us/step - loss:
Epoch
lel444
Model:

gru_3 (GRU) (None,

gru_4 (GRU) (None,

Total param
Trainable para




2 UYKplLon pefoowv

» Ilpoemelepyaoia twv dedopevav

GRU

IIapouoca epeuva 89%

Hellendoorn & Devanbu [2017] [Bileag:is 86.2%
Bhoopchand et al. [2016] Sparse pointer networks 84.5%
Li et al. [2017] LSTM 81%

Tran et al. [2016] LSTM 69.2%




2 UNIIEPAOLATA

- Ta veupevika 61KTUd £lval apKeTd KOVTA 0TO VA IIApEXoUV akplBeig IIpotaoelg
OUNIIAT pP®ONE KWOLKA.

- H emoyn povtelou veupwvikou 61KTU0oU KaBng Kal ta dedopeva eKImaideuong
eival (WTIKNE onpaoiog.




MeAAoVTIKEG EIIEKTAOELS

- E@appoyn chatbot oto mepiBallov mpoypappatiopou.

- Avayveplon optAiag evtog Tou meplBAAAoOVTOg IIPOYPAPNNATIOHO0U.
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lemp

tkinter
keras.preprocessing. seguence pad_s
keras.layers Enbedding, LSTM, Dens
keras.preprocessing.text 1 lokenizer
keras.callbacks LarlyStopping
keras.models Seguential

keras.utils ku

numpy np

nltk

matplotlib.pyplot plt

tensorflow tf
nltk.probability Freqlist

re
tkinter

data = |

tokens = nltk.word_tokenize(data)
(tokens)

26

fdist = FreqDist(tokens)
(fdist.most_common( ))

fdist.plot( , cumulative = )
plt.show()

tokenizer = Tokenizer(filters=

dataset_preparation(data):

corpus = data.lower().split( )

tokenizer.fit_on_texts(corpus)

ce
Oropout, GRU

8 X Hep

wrce |Congole ¥ | Object

).read()

Vanable explorer

Symples

C:\Users\mgerogianni
\indexed slices.py:433:
consune 3 large amount of memory.

"Converting sparse IndexedSlices to a dense Tensor of unknown shape.
Epoch 1/3
1614844/161448 [am= —— ———— 225 135us/step loss: 8.5322
Epoch 2/3
161444/161448 [=
Epoch 3/3
161344/1614448 T —— ———— 225 139us/step loss: 8.1765

225 135us/step loss: @.1798

total words = {tokenizer.word_index) + Model: “sequential 2*
- Layer (type) Output Shape Param #
input_sequences = [] —
e SO enbedding 2 (Embedding) (None, 9, 57) 3249
token_list = tokenizer.texts_to_seguences([line])
i (. (token_list)): gru 3 (GRY) (Nane, 9, 150) 93508
n_gram_sequence = token_list[:i + ]
input_sequences.append(n_gram_sequence) gru 4 (GRU) (None, 5@) 39150
o~ ) dense_2 {(Dense) {Nane, 57) 2997
max_sequence_len = (l (x) x input_sequences]) : - = ——
input_sequences = np.array{pad_sequences(input_sequences, maxlen=max_seguence_ len, padding= )) = Total params: 129.906
= t3 arans ,906

predictors, label = input_sequences{:, :- ],
label = ku.to_categorical(label, num_classes

input_segquences[:, -
~total words)

Trainadle params: 129,986
Non-trainable params: 8

acc:

acc:

acc:

ppData\local\Continuum\anacondai\lib\site packages\tensorflow core'\python\framework
Jserdarning: Converting sparse IndexedSlices to a dense Tensor of unknown shape. This may

#.8322

8.8977

.

8588



IIepag mapouoiaong
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