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ytorch-template/
}— train.py - main script to start training
}— test.py - evaluation of trained model

config.json - holds configuration for training
parse_config.py - class to handle config file and cli options

new_project.py - initialize new project with template files

base/ - abstract base classes
|— base_data_loader.py

}— base_model.py

— base_trainer.py

data_loader/ - anything about
L

data loading goes here
data_loaders.py

data/ - default directory for storing input data
model/ - models, losses, and metrics

f— model.py

}— metric.py

55.P

saved/
b— models/ - trained models are saved here
L— 1og/ - default logdir for tensorboardX and logging output

trainer/ - trainers
L— trainer.py

logger/ - module for temsorboardX visualization and logging
b— visualization.py

b— logger.py

L— logger_config.json

1T 17 1 """ 711 1T "1 1T 71T

utils/ - small utility functions
F— util.py
L .

| 2! glue code ZHAIMEX| T E{HH

YISO - AR {FLH

Data

-~

Graphs

™

Model

* A forward function

* A constructor where you define your mode]

( Data Loader

# Loads your data given any format.
# Initiates the transforms
# Initiates the PyTorch loaders

v
Agent

The controller of the project
that includes

# Constructor where you define all
your classes

» Save-checkpoint and load-checkpoint
functions

Loss

+ A constructor where your define your loss
* A forward function

)

Checkpoints

h. 4

* Run function

# Train and train-one-epoch functions
that handle the training

» Validate function for model
validation

* Finalize function

A|2t0] T0l=

( Utils

A Python package that

F

contains all your helper

\ functions. /

Ao )
Config

A folder that contains

.

A J

Summaries of
Tensorboard

all your project
configurations and

\ hyper-parameters.
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Preprocessing
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Preprocessing

I

—

TR S =2, H23tnAt st CO|E{0| WAty 2| Ch2 splitdt
I.

transform= & 2~ QI0{0fst > Vocab class, Tokenizer classE ¢

Vocab class

« token= EtOtA index= HIYZF:

- pretrained vectorg Eg8dt=
&1 A|, token2| embedding= Z0| 7t
X2 Rlofofek

sentence

Split
AFETI A2 split (eg. HETR)

list of tokens

Transform
split2 ECH2 HO|E22E A=

vocapulary ‘é"%

list of indices

Look up
random initEl matrix EE= pretrained token
vectoro|A indexd| sHEsH= S

= HAE

torch.tensor
tf.tensor

Tokenizer class

« split functiong YHCOZE Hiol &&
(sentence - list of tokens)

« Vocab class?| instanceE 2O = gt
of s mapping HEE =&
(list of tokens - list of indices)

-

Python2 2 Z|F1H

TensorFlow, PyTorch
SO HZ 5= api &E
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reprocessing

Tokenizer class& composition@Z A, splite dl|&== functionZ} Vocab
classQ| instanceZ parameterZ 22 > wrappingdiA] AL26H= HEN

class vocab:

def

__init_ (self, list_of_tokens=done, padding_token='<pad>", unknown_tcken="<unk:',
bos_token="<bos»", eocs_token='<ecs»', reserved_tckens=Mone, unknown_token_idx=2):
self._unknown_token = unknown_tcken
self._padding_tocken = padding_tcken
self._bos_tcken = bos_token
self._eos_tcken = eos_token
self._reserved_tokens = reserved_tokens

self._special_tokens = []

for tkn in [self._padding_tcken, self._bes_token, self._eos_token]:
if tkn:
self._special_tokens.append{tkn)

if self._reserved_tokens:
self._special_tokens.extend{self._reserved_tokens)

if self._unknown_token:
self._special_tokens.insert{unknown_tocken_idx, self._unknoun_token}

if list_of_tokens:

self._special_tokens.extend{list{filter(lambdz elm: elm nct in self._special_tokens, list_of_tckens)))
self._token_to_idx, self._idx to_token =
self._embedding = MNone

self._build(self._special_tokens)

to_indices(self, tokens: Unicn[str, List[str]]) -» Unicn[int, List[imt]]:
if isinstance(tockens, list):
return [self._token_to_idx[tkn] if tkn in self._token_to_idx else self._token_to_idx[self._unknown_tcken]
for tkn in tokens]
else:
return self._token_to_idx[tokens] if tckens in self._token_to_idx elseh
self._token_to_idx[self._unknown_tcken]

to_tokens(self, indices: Unicn[int, List[int]]) -» uUmicn[str, List[str]]:
if isinstance(indices, list):

return [self._idx_to_tcken[idx] for idx in indices]
else:

return self._idx_to_tcken[indices]

_build{self, list_of_tokens):
token_to_idx = {tkn: idx for
idx_to_token = {idx: tkn for
return token_te_idx, idx_te_token

idx, tkn in enumerate{list_of_tokens)}

idx, tkn in enumerate{list_of_tokens)}

__len__(self):

return len{self._token_to_idx}

class

d

ﬁf

d

d

S

@
d

Tokenizer:

o e

Tokenizer class

ef __init_ (self, [\.'ccab: vocab, split_fn: callable[[str], List[str]],}
pad_fn: Callable[[List[int]], List[int]] = Mome} -» Mone:
Instantiating Tokenizer class

e

Args:
vocab (model.utils.vocab): the instance of model.utils.wvocab created from specific split_fn
split_fn (Callable): & function that can act as a splitter
pad_fn (Callable): a functicn that can act as a padder

vocab

self._split = split_fn

self._pad = pad_fn

self._vocab =

split{self, str) -» List[str]:
list_of tokens = self._split(string)
return list of_tokens

string:

~

ef transform(self, list of tokens: List[str]} -»> List[int]:
list of indices = self._wocab.to_indices(list of tokens})
list_of_indices = self._pad(list_of_indices) if self._pad else list_of_indices

return 1ist_of indices

ef split_and_transform{self, string: str) -> List[int]:
return self.transform{self.split{string)}

/

property
ef wvocab(self):
return self._vocab

12
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roject structure

o F2ofEl templates ARESHH X2, XS MY Al iR ST Training
| 22 2= glue codes =X > J|2EE] A|ZFSI0] KpLAF 2HEf

pytorch-template/

— train.py - main script te start training
— test.py - evaluation of trained model

config.json - holds configuration for training g N
parse_config.py - class to handle config file and cli options Data Loader
= Loads your data given any format.
« Initiates the transforms

new_project.py - initialize new project with template files « Initiates the PyTorch loaders

base/ - abstract base classes ¢
|— base_data_loader.py Data e
}— base_model.py A
— base_trainer.py 4 N gent T Utils )
Graphs The controller of the project M A Pyvih Yage that
data_loader/ - anything about data loading goes here that includes ¢ conrainc;nalp\)a\,;t?rg:elp:r
= BT Model * Constructor where you define all functions.
: - - * A constructor where you define your model your classes . )
data/ - default directory for storing input data « A forward function * Save-checkpoint and load-checkpoint
a| functions -\
model/ - models, losses, and metrics Pl -« Run function Conﬁg
}— model.py * Train and train-one-epoch functions A folder that contains
F— metric.py Loss that handle the training 1 all your project
=3l . . .
e « A constructor where your define your loss * Validate function for model configurations and
o » A forward function validation \ hyper-parameters.
# Finalize function
saved/ \_ y. L )

}— models/ - trained models are saved here
L— log/ - default logdir for tensorboardX and logging output

trainer/ - trainers
— trainer.py

logger/ - module for tensorboardX visualization and logging
}— wvisualization.py

F— logger.py

L— logger_config.json

- Summaries of

r 1 1 T "1 17T 1T "1 T 717"

utils/ - small utility functions
F— util.py
[
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Project structure

CHE=C| =8t templateO|2t1l SHHELE, XpM|S| I 3| Of2H0f| A 510
LIX|= 92 > template2CH HRst 220 £

data/

experiments/

model/
data.py
net.py
ops.py
(metric.py) # 2|2 api?l X|&oIH metric.py= ¢ 2R |
utils.py

train.py

evaluate.py

utils.py

build vocab.py

(search_hyperparams.py) #

AAX}Q| T
(synthesize results.py) # FXtQ| T
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Project structure - model

data/
experiments/
model/
data.py
net.py
ops.py
(metric.py)
utils.py
train.py
evaluate.py
utils.py
build_vocab.py
(search_hyperparams.py)
(synthesize_results.py)



Project structure - model

model directory= O|M= F9i5t0X| 5t= ==0 M|A|El architecturel} £
= AEE [, £5| net.py2t ops.pyd| architecturelt 2HE IEE HE|

model/
data.py
net.py

ops.py
(metric.py) # ?|& api?l XM metric.pys 2 ERHE |
utils.py

 data.py: modelZ training=2 St7|?/¢t data pipelinel} 2HH=l I =

« net.py: model architectureE classz 9|
(eg. SentenceCNN)

« ops.py: model architectureE 94517 | 22t module& classZ H2|
(eg. MultiChannelEmbedding, ConvolutionLayer, MaxOverTimePooling)

« metric.py: model?| &= measuredt= metricZt lossE function = H2O|
(eg. cross entropy, accuracy)

- utils.py: data pipeline 3 model2} 22 /= utility=2 function & classZ F2|
(eg. Vocab, Tokenizer, PadSequence)

18



Project structure - model/[net.py, ops.py]

net.py®t ops.py2 HE|E M netpyolA MO|E|= architecture?t A|CH3t
linearst 2XE JHA 4= Y= Z ops.pydll module HE[SH= H 2

ops.pyof He|sts A

« DL framework0||M X5 5H= 2|2 api?t §i= (0]0] /U= ASZ AASHK| F A)
DL framework0i|X| X|Z3t= 2|2 apidll ME2=2 2|52 F76HA eldof e 32
« net.py0IM architecture2 linearstH| BH=2|RSHABF 1

Class SenCNN
Class MultiChannelEmbedding

Class ConvolutionLayer

wait I
for I ] - :
..... L. 1 Class-MaxOverTimepooling
the e N
video e _; """"
1 e =
do . L J—
rent [ - nn.Linear, nn.Dropout
I | I | I I
n x k representation of Convolutional layer with Max-over-time Fully connected layer
sentence with static and multiple filter widths and pooling with dropout and
non-static channels feature maps softmax output

Figure 1: Model architecture with two channels for an example sentence.
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Project structure - model/[net.py, ops.py]

|2 O net.pyOlM Helk|= architecture?l Z|CHSt
== ops.py0ll moduleE Ee[ot= Hl &8

net.py ops.py

class MultiChannelEmbedding(nn.Medule): Cla SS M U |t|C ha n n e | E m bed d I n g

"""Multichannelembedding class"""

net.py2} ops.pyE
linearst 1 XE JtHE!

>0
o

class SenCNH{nn.Module):
"UESenCNN class""" def __init_ (self, vocab: Vocab) -> None:

def __init_ (self, num_classes: int, vocab: Vocab) -> None: """Instantiating multichannelembedding class

"Instantiating SenCHM class args:
vocab {model.utils.Vocab): the instance of model.utils.vocab
AFES: super(MultiChannelEmbedding, self)}.__init_ ()
self._static = nn.Embedding.from_pretrained(torch.from_numpy(vocab.embedding),
dx=vocab.to_indices(vocab.padding_token))
self._non_static = nn.embedding.from_pretrained(torch.from numpy(vocab.embedding),
frei

num_classes (int}: the number of classes

freeze=True, padding_:

vocab {model.utils.veocab): the instance of model.utils.Vocab

False, padding_idx=vocab.to_indices(voccab.padding_tcken))
super(SenchN, self)._ init_ ()
self._embedding = multichannelembedding{vocab)

def forward(self, x: torch.Temnsor) -> Tuple[torch.Tenser, torch.Tenser]:
static = self._static(x).permute(e, 2, 1)

K . non_static = self._non_static(x).permute(d, 2, 1)
self._convelution = CenvelutionLayer{zee, 30a) return static, non static

Linear — self._pooling = MaxoverTimePooling()
self._dropout = nn.Dropout()
zelf._fc = nn.Linear{282, num_classes)

class ConvolutionLayer(nn.Medule}: Class CO nVOl utlon I_ayer

"""convoluticonLayer class"""
def __init__(self, in_channels: int, out_chamnels: int) -»> nNone:
"""Instantiating convolutionLayer class

— self.apply{self._init_weights)
Args:
in_channels (int}: the number of channels from input feature map

def ‘FDF.'JEFE‘{SE].‘F, X! torch.Tensor) -» torch.Tensor: out_channels (int): the number of channels from cutput feature map

fmap = self._embedding{x)

super{ConvclutionLayer, self)
self._tri_gram = nn.Convid(
self._tetra_gram = nn.Convld(
self._penta_gram = nn.Comvid(

init_ {)

nnels=in_channels, out_c

—out_channels // 3, kernel_s
ut_channels // 3, kern
ut_channels // 3, kern

fmap = self._convolution{fmap)

channel!

in_channels, o

snai
feature = self._pocling{fmap) hannels=in_channels, o

feature = self._dropout{feature)
def forward(self, x: Tuple[terch.Tenser, terch.Tenser]) -> Tuple[torch.Tensor, torch.Tensor, torch.Tensor]:

static, non_static = x

tri_fmap = F.relu(self._tri_gram(static)) + F.relu{self._tri_gram{non_static))
tetra_fmap = F.relu(self._tetra_gram(static)) + F.relu{self._tetra_gram(non_static))
penta_fmap = F.relu{self._penta_gram{static)) + F.relu(self._penta_gram(non_static))
return tri_fmap, tetra_fmap, penta_fmap

score = self._fc(feature)

return score

def _init_weights({self, layer) -» Mone:
if isinstance{layer, nn.Convld):

c1a52 navoverinerosling(on. odule): Class MaxQOverTimepooling
"""MaxOverTimePooling class"""
def forward(self, x: Tuple[torch.Tenser, torch.Tensor, terch.Tensor]) -»> torch.Tenser:
tri_fmap, tetra_fmap, penta_fmap = x
#map = torch.cat([tri_fmap.max(din=-1)[a], tetra_fmap.max(dim=-1)[2], penta_fmap.max(din=-1)[8]], dim=-1)

return fmap

nn.init.kaiming_uniform_{layer.weight)
elif isinstance(layer, nn.Linear):
nn.init.xavier_ncrmal_{layer.weight)




roject structure - model/utils.py

utils.pydilAl= model2 training®t?| gt data pipelineg 7380 QL0{A Z
Qo MMe| #H FESZ 2

class vocab: class Tokenizer:
def __init_ (self, list_of_tokens=Mone, padding_token='<pad>', unknown_token='<unk>', - ckenizer class
bos_token="'«<bos»", eos_token='<ecs»", reserved_tckens=None, unknown_token_idx=2): def __init_ (self, wocab: vocab, split_fm: Callable[[str], List[str]],
self._unknown_token = unknown_tcken pad_fn: Callable[[List[int]], List[int]] = Nome} -> Mone:
self._padding_token = padding_tcken """Instantiating Tokenizer class
self._bos_token = bos_token
self._eos_token = eos_token Args:
self._reserved_tokens = reserved_tokens wvocab (model.utils.vocab): the instance of model.utils.vecab created from specific split_fn
self._special_tokens = [] split_fn (Callable): a function that can act as a splitter

pad_fn (Callable): a functien that can act as a padder

for tkn in [self._padding_tcken, self._bes_token, self._ecs_token]:
if tkn: self._wocab = vocab

self._split = split_fn
self._pad = pad_fn

self._special_tokens.append{tkn)

if self._reserved_tokens:
def split(self, string: str) -» List[str]:

list_of_tokens = self._split{string)
return list_of_tokens

self._special_tokens.extend{self._reserved_tokens)
if self._unkncwn_token:
self._special_tokens.insert{unknown_token_idx, self._unknown_token}

def transform({self, list_of_tekens: List[str]} -»> List[int]:
list_of_indices = self._vecab.to_indices(1list_of_tokens)
list_of_indices = self._pad(list_of_indices) if self._pad else list_of indices
return list_cf_indices

if list_of_tckens:
self._special_tokens.extend{list{filter(lambdz elm: elm not in self._special_tokens, list_of_tokens))}

self._token_te_idx, self._idx_to_token = self._build(self._special_tokens)

self._embedding = None def split_and_transform{self, string: str) -» List[int]:

return self.transform{self.split{string))
def to_indices(self, tokens: Unicn[str, List[str]]} -» Unicn[int, List[imt]]:

if isinstance(tokens, list):

@property
return [self._token_to_idx[tkn] if tkn in self._token_te_idx else self._token_to_idx[self._unknown_token] ;:\c Eccai(self,\:
for tkn in tokens] return self._vocab
else:
return self._token_to_idx[tokens] if tckens in self._token_to_idx elseh
self._token_to_idx[self._unknown_tocken] class PadSequence:
def __init_ (self, length: inmt, pad_wal: int = @, clip: bocl = True) -» Mone:
def to_tokens(self, indices: Unicn[int, List[int]]} -» Unien[str, List[str]]:
if isinstance(indices, list): self._length = length
return [self._idx_to_token[idx] for idx in indices] self._pad_val = pad_val
else: self._clip = clip

return self._idx_to_tcken[indices]
def _ call_ (self, sample):
def _build(self, list_of_tokens): sample_length = len(sample}

token_to_idx = {tkn: idx for idx, tkn in enumerate(list_of_tokens)} if sample_length := self. length:
if self._clip and sample_length > self._length:

idx_to_token = {idx: tkn for idx, tkn in enumerate(list_of_tokens)}

return token_to_idx, idx_to_token return sample[:self._length]

else:

def __len__(self}: return sarple
return len(self._token_to_idx) else: 21
eturn .
- - return sample + [self._pad_val for _ in range{self._length - sample_length)]



Project structure - model/data.py

data.py0l|Al= modelZ trainingot?| (et data pipelinent Z#HE AL
PyTorch2| A2 Dataset classE H2|6t1! DataLoader= 7|& api &&

Dataset class class Corpus{Dataset):

"""Corpus class

torch.utils.data.Dataset isan abstract class representing a dataset. Your custom dataset should def __init__{self, filepath: SIF,[tFEHSFCFH_‘Fn: Callable[[str], List[int] ]}} -» None:
"""Instantiating Corpus class

inherit Dataset and override the following methods:

s __len__ sothat len(dataset) returns the size of the dataset. Args:

to support the indexing such that dataset[i] can be used to get ith sample filepath (str): filepath
transform_fn (Callable): a functien that can act as a transformer
Let’s create a dataset class for our face landmarks dataset. We will read the csvin __init__ but leave wan

the reading of images to __getitem__. This is memory efficient because all the images are not stored self. corpus = pd.resd_csvifilepsth, s=p='‘t').loc[:, ['document®, *label']]
in the memory at once but read as required.

s getitem_

[sel-F._tr'ans-FDr'm = transform_fn }

Sample of our dataset will be a dict §'image': image, 'landmarks': landmarks?  Our dataset will SEAE H
ot S | | e sty s s HX2[gt+E parameter2 &

take an optional argument transform so that any required processing can be applied on the sample. def _ len_ (self) -» int: . . .

We will see the usefulness of transform in the next section. return len{self._corpus) OI- %‘%o I-?_:I DH_('D_ __IJ.IO_:i O | _g_o | |

def _ getitem  (self, idwx: int) -» Tuple[torch.Tensor, torch.Tensor]:

[ tokens2indices = torch.tensor(self._transform(self._ corpus.iloc[idx]['document’ ]j]]

label = torch.tensor{self._corpus.iloc[idx]['label"]}
return tokenszindices, label

from torch.nn.utils.data import Datal.oader

# trainin

tr_ds = Corgusi{data_config.tr, [‘tc-kenizer'.split_and_transfnrm}]
tr_dl
val_ds
val_dl = DataLoader{wal_ds, batch_size=model_ config.batch_size)

DataLoader{tr_ds, batch_size=model_ config.batch_size, shuffle=True, num_workers=4, drop_last=True}

Corpusi{data_config.val, tokenizer.split_and_ftransform}

22



Project structure - data, experiments

data/
experiments/
model/
data.py
net.py
ops.py
(metric.py)
utils.py
train.py
evaluate.py
utils.py
build_vocab.py
(search_hyperparams.py)
(synthesize_results.py)



Project structure - data, experiments

—

data directory= dataset2 ZE&StL, experiments directorys A2
directory Tt = &t 252+0| directoryd|= json OIYZ HEFHEE 7|2

data/

Con-Fig o J son L "train”: "detastrain.txt",
t ra in . txt "validaticn": "data/validation.txt",
"test": "data/test.txt",
va 1 ° tXt "vocab™: "datasfvocab.pkl"”
experiments/ ;

base_model/
config.json

"num_classes": 2,
"length"™: 78,
"epochs": 5,
"batch_size™: 128,
"learning_rate": le-3,

"summary_step": 188&

24



Project structure - data, experiments

HEFEE (eg. config.json)E ELHZ training?t 22| 452 json HEH (eg
summary.json)=E 225t 2| weightE N&
data/ e,
config.json N
train.txt S ——
val.txt }tl e
experiments/ e oo |
base model/ [
config.json ,
summary.json } _
best . tar train.py & A, 22| weight?}

train.pyE 2

checkpoint2t * jsonS& O{EH| 22|E Z0I0}?

— experlments/’é@/"wl MEL|EE

Config, CheckpointManager, SummaryManager class

25



Project structure - utils.py

data/
experiments/
model/
data.py
net.py
ops.py
(metric.py)
utils.py
train.py
evaluate.py
utils.py
build_vocab.py
(search_hyperparams.py)
(synthesize_results.py)



Project structure - utils.py/config

A0 CHer HIEFEEE json Hf = 2 I = 0|8 = PythonOl|lA parsing®}tH

. - - D —' A o
dictionary objectO|2 £ 2|57 |7F IR /=
class Config:
def _ _init_ (self, json_path):
with open{json_path, mode='r'} as io:
params = json.loads(io.read(})
[ self._ dict_ .update(params) ]
def save(self, json_path):
with open{json_path, mode='w'} as io:
json.dump{self._ dict_, dio, indent=4)
~ . . o . - . . .
def update(sel, json_path): json= parsingot™ dictionary = class instance
with open(json_path, mode='r'} as io: . -
O 1 Sk A OlS
params = json.loads(io.read(}) —'l attrIbUteE _tl-E‘l = T AN
self.  dict_ .update(params)
@property
def dict(self):
return self._ dict i
"train®: "dataftrain.txt",
In[2]: from utils impert Config "validation”: "data/validation.txt”,
St ) ) L. / "test": "datastest.ixt",
: config = Config('data/config.json’ . . .
:(print(config. dlct ) vocab": "data/svocab.pkl

:| print(config. train) T
:( print(config.validation)

{'train': ‘'data/train.txt', 'validation': 'data/validation.txt', 'test': 'data/test.txt', 'vocab': 'data/vocab.pkl'}
data/train.txt
data/validation.txt
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Project structure - utils.py/summaryManager

Ao S A5 HE ot jsonQE B, A8l directory THRIE THa[s|
=0l &= directory A= ue

class Ser'nar*;,-'-.E"l-?ger: ] tralnpy (Ollj:I_
def init__ (self, model_dir): .. "
o . training Al A% B 22| 2|1 458 2Dt
if not isinstance{model_dir, Path):
model_dir = Path{model_dir)

o1 el K=}
A= = US
self. model_dir = model_dir

self. summary = {}

checkpoint_manager = CheckpointManager{model dir)

def save(self, filename): SUMMary_manager = 5ummaryNanager(mudel_dirﬂ

best_wal_loss = le+ld

with open(self._model_dir ¢ filename, mode='w')

json.dump(self. summary, io, indent=4) .

def load(self, filename): is_best = val_loss < best_wval_loss

with open(self._model_dir / filename, mode='r') as io: o

if is_best:

metric = json.loads(io.read(]}) state = {'epoch': epoch + 1,
‘model_state_dict': model.state_dict(),
‘opt_state_dict": opt.state_dict(}}

summary = {'tr": tr_summary, 'val': wal_summary}

zelf.update(metric)

def update(self, summary):

celf._summary.update(summary)

summary_manager. update {summary )
SUmmMary_manager.savel ' summary.json’)

def reset(self):

self. summary = {}

checkpoint_manager.save_checkpoint{state, "best.tar")

best_wal loss = val_ loss
@property

def summary(self):

return self._summary

28



Project structure - utils.py/checkpointmanager

D EI9| checkpoint (weight )& Zt2|st= 22|XH= A S directory B2
2H2|5H7| 20| Y= directory =

U
=
0jo

cless CheckpointManager: traln py OI H
training AI 71| = HiH|= 2 E Q| checkpoint
(weight )& A&

def __init_ (self, model_dir):
if not isinstance({model_dir, Path):
model_dir = Path{model_dir)

\_ self. model_dir = model dir

- : - heckpoint = CheckpointM del_di
def save_checkpoint{self, state, filename): e eckpointhanager(model lr]}

summary_manager = SummaryManager(model_dir)
best_wal_loss = 1le+1d

torch.save(state, self._model_dir / filename)

.
.
.

def load_checkpoint(self, filenams):
state = torch.load(self._model_dir / filename) is_best = val_loss < best_val loss
return state
if is_best:
state = {'epoch': epoch + 1,
‘model_state_dict': model.state_dict(),
‘opt_state_dict": opt.state_dict(}}

summary = {'tr': tr_summary, 'wval': wval_ summary}

summary_manager.update{ summary )

SuUmmMary_manager.savel ' summary.json’)

checkpoint_manager.save_checkpoint{state, 'best.tar") J

best wal_loss = wval_loss
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Project structure - build_vocab.py, train.py,
evaluate.py

data/
experiments/
model/
data.py
net.py
ops.py
(metric.py)
utils.py
train.py
evaluate.py
utils.py
build _vocab.py
(search_hyperparams.py)
(synthesize_results.py)



Project structure - build_vocab.py

model/utils.py0ll H2|3t Vocab class, Tokenizer classE 23104, H|0|E{0]|
3= Vocabulary= 444 > configjsong 0/0fl 8| update

data/
config.json

train.txt python build_vocab.py
val.txt training dataset2 ELZ VocabularyE 487,
vocab.pkl Vocabulary= train.py, evaluate.pydiiM &&

build vocab.py

Update data/config.json
"train”: "detastrain.txt", "train™: "detastrain.txt",
"validation™: "datasvalidation.txt", "validation”: "datasvalidation.txt",
"test": "datastest.txt", — "test": "data/test.txt",
"vocab™: "datafvocab.pkl"
h h
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Project structure - train.py

2 W5 parserg &, checkpoint Mgt REESS 7|S0t=S

parser = argparse.ArgumentParser()
parser.add_argument("--data_dir', default="data’, help="Directory containing config.json of data™)}

if __nmame__ == "__main__":
args = parser.parse_args()
data_dir = Path(args.data_dir)

model _dir = Path{args.model_dir)

data_config = Config(json_path=data_dir / "config.json"}
\\\\\ model_config = Config{json_path=model_dir / 'config.json')

parser.add_argument("--model_dir', default='experiments/base_model', help="Directory containing config.json of model™)

/

fis_bes‘t: \
state = {"epoch': epoch + 1,

‘model_state_dict®: model.state_dict()},
'opt_state_dict": opt.state_dict{)}

summary = {'train': tr_summary, ‘'wvalidation': wval_summary}

summary_manager. update { summary )
summary_manager.save( " summary.json” )

checkpoint_manager.save_checkpoint{state, 'best.tar')

\\\\\¥ best wal_loss = wal_loss #/////
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Project structure - evaluate.py

evaluate.py= directory £ (eg. data, experiments/base_model)&
QﬁmEﬁpm%F“WHEF%%W%%Ummm&E%?@

parser = grgparse.frgumentParser()

parser.add_argument(’'--data_dir', default="data', help="Directory containing config.json of data")

parser.add_argument( ' --restore_file", defzult='best', help="name of the file in --model_dir %

containing weights to load")

if _name__ == "_ main__ ':
Args = pErser.parse_args()
data_dir = Path(args.data_dir)

model_dir = Path{args.model_dir)

data_config = Config(json_path=data_dir / 'config.json')
model_config = Config{json_path=model_dir / 'config.jsaon')

parser.add_argument( ' --model_dir®, default='experiments/base_model', help="Directory containing config.json of model™)

parser.add_argument( ' --data_name", default='test', help="name of the data in --data_dir to be evaluate")

# evaluation

summary_manager = SummaryManager(model_dir)

filepath = getattr(data_config, args.data_name)

ds = Corpus{filepath, tokenizer.split_and_transform)

dl = Dataloader(ds, batch_size=model_config.batch_size, num_workers=4)

device = torch.device('cuda') if torch.cuda.is_available() else torch.device('cpu')

model . to(device)

summary = evaluate(model, dl, {'loss": nn.CrossEntropyloss{), 'acc": acc}, device)

summary_manager.load("summary.json')

summary_manager.update({'{}"'.format(args.data_name): summaryl})

summary_manager.savel( "summary.json')

input
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Project structure - etc

data/
experiments/
model/
data.py
net.py
ops.py
(metric.py)
utils.py
train.py
evaluate.py
utils.py
build_vocab.py
(search_hyperparams.py)
(synthesize_results.py)



Project structure — etc (model/metric.py)

taskoj EE} [ loss@t metrice 2|, & =0 classification task9| &%
accuracyE &2 metric.pyol ‘G5t train.py, evaluate.pyOi|AM &g

train.py _
metric.py

taskOl| 2| performanceE SHY = UEE
£ ™9

|.

[fraw model.metric import evaluate, acc

mot
+

def acci{yhat, w):
for epoch in tqdm(range{model_config.epochs)}, desc='epochs') with torch .nc__g"adﬂ}:

yvhat = yhat.max(dim=1)[1]
tr_loss = @

gcc = (vhat == v).float().mean()

return acc

tr_acc = @

model.train()}
for step, mb in tgdm{enumerate(tr_dl), desc="steps', total=len(t

¥ _mb, yv_mb = map{lambdz elm: elm.to{device), mb)}

tr_summary = {'loss': tr_loss, 'acc':

val summary = evalugtel(model, wal dil, {' 'gcc': acct, device)

scheduler.step({val_summary['loss'])

tgdm.write('epoch : {}, tr_loss: {:.3f}, wval_loss: '
{13y, troacc: {:.2%}, wal acc: {:.2%}'.formet(epoch + 1, tr_summary['loss'],
val_summary[ 'loss'], tr_summary['acc'],

val_summary[ acc'1))
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Project structure - etc (synthesize_results.py)

Qo M2t experimentsOf| U= 2420 Al

S |rector0| summary.json=
parsingot= ZEE g > Ar=0| 22| 22| F2[ot=
data/
config.json
train.txt
val.txt
experiments/

python synthesize results.py --model dir
base model/ experiments/base_model
“config.json / 2 BES Input2E TS parsera =S X
summary.json
best.tar

(o]

2ol= HEZ HE| (eg. Table)
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Project structure — etc (search_hyperparams.py)

J\J

F2+0| hyper parameter 2&0| L2} Config instance?| attributeE update
11, experimentsOf| 2 C|HIEZ|E AM/HSHD eh&o| ZAE XAHSIEE 2

import argparse

OF

import os
from subprocess import check_call

import sys

import utils

PYTHOM = sys.executable
parser = argparse.ArgumentParser()
parser.add_argument('--parent_dir', default="experiments/learning_rate',
help="Directory containing params.json')
parser.add_argument(’--data_dir', default="datas/small’', help="Directory containing the dataset"}

if __name__ == "__main__
# Load the "reference” parameters from parent_dir json file
args = parser.parse_srgsi)
json_path = os.path.join{args.parent_dir, 'params.json’)

assert os.path.isfile{json_path), "Mo json configuration file found at {}".format{json_path)

params = utils.Params{json_path)

# Perform hypersearch over one parameter

learning_rates = [le-4, le-3, 1e-2]
for learning_rate in learning_rates:
# Modify the relevant parameter in params

params.learning_rate = learning_rate

# Launch job (mame has to be unigue)

job_name = "learning_rate_{}".format(learning_rate)

\\\\\7launch_training_jcb[args.parent_dir, args.data_dir, job_name, paraﬁii///
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Summary



Summary

data/ # datasetZf 2t dataset® HEE 7|E% config.json

experiments/ # &% H director®| config.json, summary.json,

checkpoint It
model/ # model Fi0f| TR = He|
data.py # data loader (data pipeline) & FE
net.py # architectureE J9
ops.py # architecture %10 BR3l operation g2
(metric.py) # taskOf 5= loss, metric M9
utils.py # data loader‘9f Al ytility =
train.py # model &
evaluate.py # model %‘W
utils.py # model?| configuration, performance, checkpoint
i =E
build_vocab.py # NLPO|AX EHR9F Vocabulary HEIE

(search_hyperparams.py) # hyper parameter search
(synthesize_results.py) # AYZUUE ARO[ EI| £ parsing
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,e,

E-mail: bsk0130@gmail.com
Github: github.com/aisolab
Blog: aisolab.github.io
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