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A Machine Learning team has several large CSV datasets in Amazon S3. Historically, models built with the Amazon SageMaker
Linear Learner algorithm have taken hours to train on similar- sized datasets. The teams leaders need to accelerate the training
process.

‘What can a Machine Learning Specialist do to address this concern?

A. Use Amazon Machine Learning to train the models.

B. Use AWS Glue to transform the CSV dataset to the JSON format.
C. Use Amazon Kinesis to stream the data to Amazon SageMaker.
D. Use Amazon SageMaker Pipe mode.
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Amazon SageMaker Pipe mode streans the data directly to the container, which improves the performance of training jobs. In Pipe
mode, your training job streams data directly from Amazon S3. Streaming can provide faster start times for training jobs and better
throughput. With Pipe mode, you also reduce the size of the Amazon EBS volumes for your training instances. B would not apply in
this scenario. C is a streaming ingestion solution, but is not applicable in this scenario. D transforms the data structure
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An aircraft engine manufacturing company is measuring 200 performance metrics in a time-series. Engineers want to detect critical
manufacturing defects in near-real time during testing. All of the data needs to be stored for offline analysis.

What approach would be the MOST effective to perform near-real time defect detection?

e A. Use Amazon S3 for ingestion, storage, and further analysis. Use the Amazon SageMaker Random CutForest (RCF)
algorithm to determine anomalies.

e B. Use Amazon Kinesis Data Firehose for ingestion and Amazon Kinesis Data Analytics Random Cut Forest(RCF) to
perform anomaly detection. Use Kinesis Data Firchose to store data in Amazon S3 for furtheranalysis.

e C. Use Amazon S3 for ingestion, storage, and further analysis. Use an Amazon EMR cluster to carry outApache Spark ML
k-means clustering to determine anomalies.

e D. Use AWS IoT Analytics for ingestion, storage, and further analysis. Use Jupyter notebooks from withnAWS IoT
Analytics to carry out analysis for anomalies.
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* The company wants to perform near-real time defect detection on a time-series of 200 performance metrics, and store all the data
for offline analysis. The best approach for this scenario is to use Amazon Kinesis Data Firchose for ingestion and Amazon Kinesis
Data Analytics Random Cut Forest (RCF) to perform anomaly detection. Use Kinesis Data Firehose to store data in Amazon S3
for further analysis.

* Amazon Kinesis Data Firehose is a service that can capture, transform, and deliver streaming data to destinations such as Amazon
S3, Amazon Redshift, Amazon OpenSearch Service, and Splunk. Kinesis Data Firehose can handle any amount and frequency of
data, and automatically scale to match the throughput. Kinesis Data Firehose can also compress, encrypt, and batch the data before
delivering it to the destination, reducing the storage cost and enhancing the security.
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* Amazon Kinesis Data Analytics is a service that can analyze streaming data in real time using SQL or Apache Flink applications.
Kinesis Data Analytics can use built-in functions and algorithms to perform various analytics tasks, such as aggregations, joins, filters,
windows, and anomaly detection. One of the built-in algorithms that Kinesis Data Analytics supports is Random Cut Forest (RCF),
which is a supervised learning algorithm for forecasting scalar time series using recurrent neural networks. RCF can detect anomalies
in streaming data by assigning an anomaly score to each data point, based on how distant it is from the rest of the data. RCF can
handle muiltiple related time series, such as the performance metrics of the aircraft engine, and learn a global model that captures the
common patterns and trends across the time series.

* Therefore, the company can use the following architecture to build the near-real time defect detection solution:

* Use Amazon Kinesis Data Firehose for ingestion: The company can use Kinesis Data Firehose to capture the streaming data from
the aircraft engine testing, and deliver it to two destinations:

Amazon S3 and Amazon Kinesis Data Analytics. The company can configure the Kinesis Data Firehose delivery stream to specify
the source, the buffer size and interval, the compression and encryption options, the error handling and retry logic, and the
destination details.

* Use Amazon Kinesis Data Analytics Random Cut Forest (RCF) to perform anomaly detection:

The company can use Kinesis Data Analytics to create a SQL application that can read the streaming data from the Kinesis Data
Firehose delivery stream, and apply the RCF algorithm to detect anomalies. The company can use the RANDOM_CUT FOREST
or RANDOM_CUT FOREST WITH EXPLANATION functions to compute the anomaly scores and attributions for each data
point, and use the WHERE clause to filter out the normal data points. The company can also use the CURSOR function to specify
the input stream, and the PUMP function to write the output stream to another destination, such as Amazon Kinesis Data Streans or
AWS Lambda.

* Use Kinesis Data Firehose to store data in Amazon S3 for further analysis: The company can use Kinesis Data Firehose to store
the raw and processed data in Amazon S3 for offline analysis. The company can use the S3 destination of the Kinesis Data Firehose
delivery stream to store the raw data, and use another Kinesis Data Firehose delivery stream to store the output of the Kinesis Data
Analytics application. The company can also use AWS Glue or Amazon Athena to catalog, query, and analyze the data in Amazon
S3.

What Is Amazon Kinesis Data Firehose?

What Is Amazon Kinesis Data Analytics for SQL Applications?

DeepAR Forecasting Algorithm - 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 must 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?

e A. 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.

¢ B. 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 C. 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.

e D. 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.
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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 schema of the incoming data format,
which defines the structure, format, and data types of the JSON records. The schemma 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 Splunk. 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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A company has raw user and transaction data stored in AmazonS3 a MySQL database, and Amazon RedShift A Data Scientist
needs to perform an analysis by joining the three datasets from Amazon S3, MySQL, and Amazon RedShift, and then calculating the
average-of a few selected colunmns from the joined data Which AWS service should the Data Scientist use?

A. Amazon QuickSight

B. AWS Glue

C. Amazon Redshift Spectrum
D. Amazon Athena
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A Machine [ earning Specialist receives customer data for an online shopping website. The data includes demographics, past visits,
and locality information. The Specialist must develop a machine learning approach to identify the customer shopping patterns,
preferences and trends to enhance the website for better service and smart recommendations.

‘Which solution should the Specialist recommend?

A. A neural network with a mmimum of three layers and random initial weights to identify patterns in the customer database
B. Collaborative filtering based on user interactions and correlations to identify patterns in the customer database

C. Latent Dirichlet Allocation (LDA) for the given collection of discrete data to identify patterns in the customer database.
D. Random Cut Forest (RCF) over random subsamples to identify patterns in the customer database
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