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Natural Language Processing
in Cloud

by : Agung Wahyudiono

What is NLP ?

• Natural Language is any language used for communication by humans 
(Harris, Mary D. Introduction to natural language processing. Reston, Va: Reston Pub. Co, 1985. Print.)

• NLP is an area of computer science and artificial intelligence concerned 
with the interactions between computers and human (natural) languages, in 
particular how to program computers to process and analyze large amounts 
of natural language data. (https://en.wikipedia.org/wiki/Natural_language_processing)

NLP in real life application

Siri
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NLP

This book divides the NLP process into two broad categories: analysis (analyzing existing text) and 
generation (generating new text) tasks. Then we divide analysis into three different categories: 
• syntactic (language structure-based tasks),
• semantic (meaning-based tasks), 
• pragmatic (open problems difficult to solve)

NLP

1. First, the text corpora need to be preprocessed focusing on reducing the vocabulary and distractions.
2. Several feature engineering steps. Feature engineering is used to transform raw text data into an 

appealing numerical format so that a model can be trained on that data.
3. The learning algorithm learns to perform well at the given task using the obtained features and 

optionally, the external resources

Traditional Approach

NLP Deep Learning Approach

Deep models learned rich features from raw data instead of using limited human-engineered 
features.

Deep models made the traditional workflow more efficient, as deep models perform feature 
learning and task learning, simultaneously. Moreover, due to the massive number of 
parameters (that is,weights) in a deep model, it can encompass significantly more features 
than a human would've engineered.

A deep model is essentially an artificial neural network that has an input layer, many 
interconnected hidden layers in the middle, and finally, an output layer (for example, a 
classifier or a regressor). As you can see, this forms an end-to-end model from raw data to 
predictions. These hidden layers in the middle give the power to deep models as they are 
responsible for learning the good features from raw data, eventually succeeding at the task 
at hand



8/9/18

3

NLP and Machine Learning

It is possible to use a neural network (which can be deep or shallow, depending on the difficulty of the task) for this task 

by adhering to the following workflow:

• Tokenize the sentence by words

• Pad the sentences with a special token if necessary, to bring all sentences to a fixed length

• Convert the sentences into a numerical representation (for example, Bag-of-Words representation)

• Feed the numerical inputs to the neural network and predict the output (positive or negative)

• Optimize the neural network using a desired loss function

Machine/Deep Learning Platform
According to IBM, 2.5 exabytes (1 exabyte = 1,000,000,000 gigabytes) of data were generated 
every day in 2017

This book is discussed about dong NLP 
with TF in several methods
• Word2Vec
• Advance Word2Vec
• Sentence Classification with CNN
• RNN
• Long Short-Term Memory Network (LSTM)
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Machine Learning in Term of Cloud

Cloud Machine Learning Engine

• Automatic Resource Provisioning

Focus on model development and deployment without worrying about infrastructure. 

• HyperTune

Data scientists can manage thousands of tuning experiments on the cloud.

• Portable Models
Use the open source TensorFlow SDK, or other supported ML frameworks (in beta) to train models 

locally on sample data sets and use the Google Cloud Platform for training at scale.

Machine Learning in Term of Cloud

Cloud Machine Learning Engine

• Server-Side Preprocessing
This means that you can send raw data to models in production and reduce local computation. 
This also prevents data skew being introduced through different preprocessing in training and 
prediction.

• Integrated
Google services are designed to work together. Cloud ML Engine works with Cloud Dataflow for 
feature processing and Cloud Storage for data storage.

• Multiple Frameworks
scikit-learn for the breadth and simplicity of classical machine learning
XGBoost for the ease and accuracy of extreme gradient boosting
Keras for easy and fast prototyping of deep learning
TensorFlow for the cutting edge power of deep learning

Google Cloud AutoML
Google AutoML Product

Custom Model, Fully Integrated, 
Powered by Google’s AutoML and Transfer Learning,
Integration with human labeling (AutoML Vision only)
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Google Cloud Natural Language

Give a try

https://cloud.google.com/natural-language/

Google Cloud Natural Language API
• There are a lot of API that developers can use provided by Google
• https://developers.google.com/apis-explorer/#p/
• For the Google Cloud NL API

– Analize Entities (Find named entities (currently proper names and common nouns) in the text 
along with entity types, saliance, mentions for each entity, and other properties)

– Analize Entity Sentiment (Finds entities, similar to Analize Entitites in the text and analyzes 
sentiment associated with each entity and its mention)

– Analize Sentiment (Analyze the sentiment of provided text )
– Analize Syntax (Analyzes the syntax of the text and provides sentence boundaries and 

tokenization along with part of speech tags, dependency trees, and other properties.)
– Annotate Text (A convenience method that provides all the features that analyzeSentiment, 

analyzeEntities, and analyzeSyntax provide in one call.)
– Classify Text (Classifies a document into categories.)

• https://developers.google.com/apis-explorer/#p/language/v1/

Qwiklab
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Conclusion
• Doing a deep learning application including NLP is a hard work, but 

today everything going to be easy because we have Cloud ML 
engine/API
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