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A company is building a line-counting application for use in a quick-service restaurant. The company wants to use video cameras
pointed at the line of customers at a given register to measure how many people are in line and deliver notifications to managers if the
line grows too long. The restaurant locations have limited bandwidth for connections to external services and cannot accommodate
multiple video streans without impacting other operations.

‘Which solution should a machine learing specialist implement to meet these requirements?

¢ A Build a custom model in Amazon SageMaker to recognize the number of people in an image. Install cameras compatible
with Amazon Kinesis Video Streams in the restaurant. Write an AWS Lambda function to take an image. Use the
SageMaker endpoint to call the model to count people. Send an Amazon Simple Notification Service (Amazon SNS)
notification if the line is too long.

¢ B. Deploy AWS Deeplens cameras in the restaurant to capture video. Enable Amazon Rekognition on the AWS DeepLens
device, and use it to trigger a local AWS Lambda finction when a person is recognized. Use the Lambda function to send an
Amazon Simple Notification Service (Amazon SNS) notification if the line is too long.

¢ (. Build a custom model in Amazon SageMaker to recognize the number of people in an image. Deploy AWS DeepLens
cameras in the restaurant. Deploy the model to the cameras. Deploy an AWS Lambda function to the cameras to use the
model to count people and send an Amazon Simple Notification Service (Amazon SNS) notification if the line is too long.

¢ D. Install cameras compatible with Amazon Kinesis Video Streamns to stream the data to AWS over the restaurant's existing
internet connection. Write an AWS Lambda function to take an image and send it to Amazon Rekognition to count the
number of faces in the image. Send an Amazon Simple Notification Service (Amazon SNS) notification if the line is too long.
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The best solution for building a line-counting application for use in a quick-service restaurant is to use the following steps:

* Build a custom model in Amazon SageMaker to recognize the number of people in an image. Amazon SageMaker is a fully
managed service that provides tools and workflows for building, training, and deploying machine learning models. A custom model
can be tailored to the specific use case of line- counting and achieve higher accuracy than a generic modell

* Deploy AWS DeepLens camneras in the restaurant to capture video. AWS DeepLens is a wireless video camera that integrates
with Amazon SageMaker and AWS Lambda. It can run machine learning inference locally on the device without requiring internet
comnectivity or streaming video to the cloud. This reduces the bandwidth consumption and latency of the application2

* Deploy the model to the cameras. AWS DeepLens allows users to deploy trained models from Amazon SageMaker to the
cameras with a few clicks. The cameras can then use the model to process the video frames and count the number of people in each
frame?2

* Deploy an AWS Lambda function to the cameras to use the model to count people and send an Amazon Simple Notification
Service (Amazon SNS) notification if the line is too long. AWS Lambda is a serverless computing service that lets users run code
without provisioning or managing servers. AWS Deeplens supports running Lambda functions on the device to perform actions
based on the nference results. Amazon SNS is a service that enables users to send notifications to subscribers via email, SMS, or
mobile push23 The other options are incorrect because they either require internet connectivity or streaming video to the cloud,
which may impact the bandwidth and performance of the application. For example:

* Option A uses Amazon Kinesis Video Streans to stream the data to AWS over the restaurant's existing internet connection.
Amazon Kinesis Video Streans is a service that enables users to capture, process, and store video streans for analytics and
machine learning, However, this option requires streaming multiple video streams to the cloud, which may consume a lot of
bandwidth and cause network congestion. It also requires internet connectivity, which may not be reliable or available in some
locations4

* Option B uses Amazon Rekognition on the AWS DeepLens device. Amazon Rekognition is a service that provides computer
vision capabilities, such as face detection, face recognition, and object detection. However, this option requires calling the Amazon
Rekognition API over the internet, which may introduce latency and require bandwidth. It also uses a generic face detection model,
which may not be optimized for the line-counting use case.

* Option C uses Amazon SageMaker to build a custommodel and an Amazon SageMaker endpoint to call the model. Amazon
SageMaker endpoints are hosted web services that allow users to perform inference on their models. However, this option requires
sending the images to the endpoint over the internet, which may consume bandwidth and introduce latency. It also requires internet
connectivity, which may not be reliable or available in some locations.

References:

* 1: Amazon SageMaker - Machine Leaming Service - AWS

* 2: AWS DeepLens - Deep learning enabled video camera - AWS

* 3: Amazon Simple Notification Service (SNS) - AWS

* 4: Amazon Kinesis Video Streams - Amazon Web Services

* : Amazon Rekognition - Video and Image - AWS

* : Deploy a Model - Amazon SageMaker
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A Data Scientist needs to create a serverless ingestion and analytics solution for high-velocity, real-time streaming data.

The ingestion process nmust buffer and convert incoming records from JSON to a query-optimized, columnar format without data
loss. The output datastore must be highly available, and Analysts must be able to run SQL queries against the data and connect to
existing business intelligence dashboards.

‘Which solution should the Data Scientist build to satisfy the requirements?

¢ A. Use Amazon Kinesis Data Analytics to ingest the streaming data and perform real-time SQL queries to convert the
records to Apache Parquet before delivering to Amazon S3. Have the Analysts query the data directly from Amazon S3 using
Amazon Athena and connect to Bl tools using the Athena Java Database Connectivity (JDBC) connector.

¢ B. Write each JSON record to a staging location in Amazon S3. Use the S3 Put event to trigger an AWS Lambda function
that transforms the data into Apache Parquet or ORC format and writes the data to a processed data location in Amazon S3.
Have the Analysts query the data directly from Amazon S3 using Amazon Athena, and connect to Bl tools using the Athena
Java Database Connectivity (JDBC) connector.

¢ (. Create a schema in the AWS Glue Data Catalog of the incoming data format. Use an Amazon Kinesis Data Firehose
delivery streamto stream the data and transform the data to Apache Parquet or ORC format using the AWS Glue Data
Catalog before delivering to Amazon S3. Have the Analysts query the data directly from Amazon S3 using Amazon Athena,
and connect to Bl tools using the Athena Java Database Connectivity (JDBC) connector.

e D. Write each JSON record to a staging location in Amazon S3. Use the S3 Put event to trigger an AWS Lambda function
that transforms the data into Apache Parquet or ORC format and inserts it into an Amazon RDS PostgreSQL database. Have
the Analysts query and run dashboards from the RDS database.

ER: C

fE R«

To create a serverless ingestion and analytics solution for high-velocity, real-time streaming data, the Data Scientist should use the
following AWS services:

* AWS Glue Data Catalog: This is a managed service that acts as a central metadata repository for data assets across AWS and
on-premises data sources. The Data Scientist can use AWS Glue Data Catalog to create a schenm of the incoming data format,
which defines the structure, format, and data types of the JSON records. The schema can be used by other AWS services to
understand and process the datal.

* Amazon Kinesis Data Firehose: This is a fully managed service that delivers real-time streaming data to destinations such as
Amazon S3, Amazon Redshift, Amazon Elasticsearch Service, and Sphunk. The Data Scientist can use Amazon Kinesis Data
Firehose to stream the data from the source and transform the data to a query-optimized, columnar format such as Apache Parquet
or ORC using the AWS Glue Data Catalog before delivering to Amazon S3. This enables efficient compression, partitioning, and
fast analytics on the data2.

* Amazon S3: This is an object storage service that offers high durability, availability, and scalability.

The Data Scientist can use Amazon S3 as the output datastore for the transformed data, which can be organized into buckets and
prefixes according to the desired partitioning scheme. Amazon S3 also integrates with other AWS services such as Amazon Athena,
Amazon EMR, and Amazon Redshift Spectrum for analytics3.

* Amazon Athena: This is a serverless interactive query service that allows users to analyze data in Amazon S3 using standard SQL.
The Data Scientist can use Amazon Athena to run SQL queries against the data in Amazon S3 and connect to existing business
ntelligence dashboards using the Athena Java Database Connectivity (JDBC) connector. Amazon Athena leverages the AWS Glue
Data Catalog to access the schema information and supports formats such as Parquet and ORC for fast and cost-effective queries4.
1: What Is the AWS Glue Data Catalog? - AWS Glue

2: What Is Amazon Kinesis Data Firehose? - Amazon Kinesis Data Firehose

3: What Is Amazon S3? - Amazon Simple Storage Service

4: What Is Amazon Athena? - Amazon Athena
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An agency collects census information within a country to determine healthcare and social programneeds by province and city. The
census form collects responses for approximately S00 questions from each citizen Which combination of algorithnms would provide
the appropriate insights? (Select TWO )

A. The principal component analysis (PCA) algorithm
B. The Random Cut Forest (RCF) algorithm

C. The k-means algorithm

D. The Latent Dirichlet Allocation (LDA) algorithm
E. The factorization machines (FM) algorithm
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Explanation

The agency wants to analyze the census data for population segmentation, which is a type of unsupervised learming problem that ains
to group similar data points together based on their attributes.

The agency can use a combination of algorithms that can perform dimensionality reduction and clustering on the data to achieve this
goal

Dimensionality reduction is a technique that reduces the number of features or variables in a dataset while preserving the essential
information and relationships. Dimensionality reduction can help improve the efficiency and performance of clustering algorithims, as
well as facilitate data visualization and interpretation. One of the most common algorithis for dimensionality reduction is principal
component analysis (PCA), which transforms the original features into a new set of orthogonal features called principal components
that capture the maximum variance in the data. PCA can help reduce the noise and redundancy in the data and reveal the underlying
structure and patterns.

Clustering is a technique that partitions the data into groups or clusters based on their similarity or distance. Clustering can help
discover the natural segments or categories in the data and understand their characteristics and differences. One of the most popular
algorithims for clustering is k-means, which assigns each data point to one of’k clusters based on the nearest mean or centroid. K-
means can handle large and high-dimensional datasets and produce compact and spherical clusters.

Therefore, the combination of algorithms that would provide the appropriate insights for population segmentation are PCA and k-
means. The agency can use PCA to reduce the dimensionality of the census data from 500 features to a smaller number of principal
components that capture most of the variation in the data. Then, the agency can use k-means to cluster the data based on the
principal components and identify the segments of the population that share similar characteristics.

References:

Amazon SageMaker Principal Conponent Analysis (PCA)

Amazon SageMaker K-Means Algorithm
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A data scientist receives a new dataset in .csv format and stores the dataset in Amazon S3. The data scientist will use this dataset to
train a machine learning (ML) model.

The data scientist first needs to identify any potential data quality issues in the dataset. The data scientist must identify values that are
missing or values that are not valid. The data scientist must also identify the number of outliers in the dataset.

Which solution will meet these requirements with the LEAST operational effort?)

e A Create an AWS Glue job to transform the data fiom .csv format to Apache Parquet format. Import the data into Amazon
SageMaker Data Wrangler. Use the Data Quality and Insights Report to retrieve the required information.

e B. Leave the dataset in .csv format. Import the data into Amazon SageMaker Data Wrangler. Use the Data Quality and
Insights Report to retrieve the required information.

e C. Leave the dataset in .csv format. Use an AWS Glue crawler and Amazon Athena with appropriate SQL queries to
retrieve the required information.

e D. Create an AWS Glue job to transform the data from.csv format to Apache Parquet format. Use an AWS Glue crawler
and Amazon Athena with appropriate SQL queries to retrieve the required information.
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SageMaker Data Wrangler provides a built-in Data Quality and Insights Report, which can analyze datasets and provide insights
such as:

* Missing values

* Invalid entries

* Column statistics

* Outlier detection

"Data Wrangler's Data Quality and Insights Report helps you detect and understand data quality issues including missing values,
mvalid data types, and outliers." Leaving the data in .csv format avoids unnecessary transformation steps and reduces operational
complexity.

Simply importing the file and generating the report offers a low-effort, effective solution.

PR #234

An insurance company is developing a new device for vehicles that uses a camera to observe drivers' behavior and alert them when



they appear distracted The company created approximately 10,000 training images in a controlled environment that a Machine
Leaming Specialist will use to train and evaluate machine learning models During the model evaluation the Specialist notices that the
training error rate diminishes faster as the number of epochs increases and the model is not accurately inferring on the unseen test
images Which of the following should be used to resolve this issue? (Select TWO)

A. Perform data augmentation on the training data
B. Make the neural network architecture complex.
C. Add vanishing gradient to the model

D. Use gradient checking in the model

E. Add L2 regularization to the model
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