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Introduction

Standard off-line data

preparation is expensive... | offline | data train
Data tensorized ahead of time: preprocessing variant (trom files)
* takes up time and disk space, T 4 \ — T
* tiesthe prepared datasetto a model configuration — - ,
(e.g., vocabulary). data experimental model

parameters parameters
The solution: generate data —_— l l
dynamically! =

8 train

On-the-fly data generation: > sotastream a > (STDIN)
* decouples data preparation from model training, 5;

e enables the standard UNIX command APl as Ul.

Usage example

SOTASTREAM

@pipeline("robust-case”)

Samples datafrom sharded pools and generates class RobustCasePipeline(Pipeline):
Coa . . def __init__(self, pa_dir: str, bt_dir: str, #*xkwargs):
an infinite stream of permutations over those super().__init__(xxkwargs)
. . pa_stream = self.create_data_stream(pa_dir, processor=Augment)
pools. Streams can be easily mixed and perturbed bt _stream = self.create data stream(bt dir .
with chains of Composable augmentations. processor=partial (Augment, tag="[BT1")) # tag the BT data

self.stream = Mixer([pa_stream, bt_stream], self.mix_weights)
# definitions of other class methods go here ...

def LowerCase(stream: Generator[Linel]) -> Generator[Line]:
for line in stream:
line[®] = line[@].lower() # lowercase the source side
yield line

def TitleCase(stream: Generator[Linel]) -> Generator[Linel]:
for line in stream:

Data line[@], line[1] = line[@].title(), line[1].title() # titlecase both sides
Mixing multiple . Filtering bad yield line
streams of data augmentation data examples
def TagData(stream: Generator[Line], tag: str) -> Generator[Line]}:
for robustness for line in stream:
line[@] = f"{tag} {line}" # add a target language tag to the source
yield line
Subword Tralnlng Allgnmentsand def Augment(path: str, tag: str = None) -> Generator[Linel]:
tokenization document- other data stream = UTF8File(path) # open the path to the shard
Samplmg context models types stream = Mixer( # randomly mix casing variants
[ stream, LowerCase(stream), TitleCase(stream) ],
[ .95, 0.04, .01 1,
Data collection Generating )
tools: e.g., datasets for if tag is not None:
. stream = TagData(stream, tag)

Benchmarks
Yield and Consumption Rates English—-German (newstest2021) Czech—Ukranian (wmttest2022)
Model COMET?20 BLEU chrF | COMET?22 BLEU chrF
=@ 7Cat zcat.py —®—default ——case augmentor
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100,000
o D
RS
27 The dynamic data generation in
53 Model Time (Hours) Y
10 0?)?) Marian NMT trainer, 8 GPUs , SOTASTREAM:
) D S 7 S T T T TP Full loadlng 36.84 +0.16 st t
Sequential streaming 35.51 +0.15 y J“St as fc‘;“ra ©
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pip install sotastream | https://github.com/marian-nmt/sotastream | MIT License
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