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NEW QUESTION # 205

A company uses an Amazon Redshift provisioned cluster as its database. The Redshift cluster has five reserved ra3.4xlarge nodes
and uses key distribution.

A data engineer notices that one of the nodes frequently has a CPU load over 90%. SQL Queries that run on the node are queued.
The other four nodes usually have a CPU load under 15% during daily operations.
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The data engineer wants to maintain the current number of compute nodes. The data engineer also wants to balance the load more
evenly across all five compute nodes.
‘Which solution will meet these requirements?

A. Change the sort key to be the data column that is most often used in a WHERE clause of the SQL SELECT statement.

B. Change the primary key to be the data column that is most often used in a WHERE clause of the SQL SELECT statement.
C. Change the distribution key to the table colummn that has the largest dimension.

D. Upgrade the reserved node fromra3.4xlarge to ra3.16xlarge.

Answer: C

Explanation:

Changing the distribution key to the table column that has the largest dimension will help to balance the load more evenly across all
five compute nodes. The distribution key determines how the rows of a table are distributed among the slices of the cluster. Ifthe
distribution key is not chosen wisely, it can cause data skew, meaning some slices will have more data than others, resulting in
uneven CPU load and query performance.

By choosing the table column that has the largest dimension, meaning the column that has the most distinct values, as the distribution
key, the data engineer can ensure that the rows are distributed more uniformly across the slices, reducing data skew and improving
query performance.

The other options are not solutions that will meet the requirements. Option A, changing the sort key to be the data column that is
most often used in a WHERE clause of the SQL SELECT statement, will not affect the data distribution or the CPU load. The sort
key determines the order in which the rows of a table are stored on disk, which can improve the performance of range-restricted
queries, but not the load balancing. Option C, upgrading the reserved node fromra3.4xlarge to ra3.16xlarge, will not maintain the
current number of conpute nodes, as it will increase the cost and the capacity of the cluster. Option D, changing the primary key to
be the data colummn that is most often used in a WHERE clause of the SQL SELECT statement, will not affect the data distribution
or the CPU load either. The primary key is a constraint that enforces the uniqueness of the rows in a table, but it does not influence
the data layout or the query optimization. References:

Choosing a data distribution style

Choosing a data sort key

Working with primary keys

NEW QUESTION # 206

An airline company is collecting metrics about flight activities for analytics. The company is conducting a proof of concept (POC)
test to show how analytics can provide insights that the company can use to increase on-time departures.

The POC test uses objects in Amazon S3 that contain the metrics in .csv format. The POC test uses Amazon Athena to query the
data. The data is partitioned in the S3 bucket by date.

As the amount of data increases, the company wants to optimize the storage solution to improve query performance.

‘Which combination of solutions will meet these requirements? (Choose two.)

A. Use an S3 bucket that is in the same AWS Region where the company runs Athena queries.

B. Preprocess the .csv data to JSON format by fetching only the document keys that the query requires.

C. Add a randomized string to the beginning of the keys in Amazon S3 to get more throughput across partitions.

D. Use an S3 bucket that is in the same account that uses Athena to query the data.

E. Preprocess the .csv data to Apache Parquet format by fetching only the data blocks that are needed for predicates.

Answer: AJE

Explanation:

Using an S3 bucket that is in the same AWS Region where the company runs Athena queries can improve query performance by
reducing data transfer latency and costs. Preprocessing the .csv data to Apache Parquet format can also improve query performance
by enabling columnar storage, compression, and partitioning, which can reduce the amount of data scanned and fetched by the
query. These solutions can optimize the storage solution for the POC test without requiring much effort or changes to the existing
data pipeline. The other solutions are not optimal or relevant for this requirement. Adding a randomized string to the beginning of the
keys in Amazon S3 can improve the throughput across partitions, but it can also make the data harder to query and manage. Using
an S3 bucket that is in the same account that uses Athena to query the data does not have any significant impact on query
performance, as long as the proper permissions are granted.

Preprocessing the .csv data to JSON format does not offer any benefits over the .csv format, as both are row- based and verbose
formats that require more data scanning and fetching than columnar formats like Parquet.

References:

* Best Practices When Using Athena with AWS Glue



* Optimizing Amazon S3 Performance
* AWS Certified Data Engineer - Associate DEA-C01 Complete Study Guide

NEW QUESTION # 207

A data engineer needs to join data from multiple sources to performa one-time analysis job. The data is stored in Amazon
DynamoDB, Amazon RDS, Amazon Redshift, and Amazon S3.

‘Which solution will meet this requirement MOST cost-effectively?

¢ A. Copy the data from DynamoDB, Amazon RDS, and Amazon Redshift into Amazon S3. Run Amazon Athena queries
directly on the S3 files.

¢ B. Use Redshift Spectrumto query data from DynamoDB, Amazon RDS, and Amazon S3 directly from Redshift.

¢ (. Use an Amazon EMR provisioned cluster to read fromall sources. Use Apache Spark to join the data and perform the
analysis.

¢ D. Use Amazon Athena Federated Query to join the data fromall data sources.

Answer: D

Explanation:

Amazon Athena Federated Query is a feature that allows you to query data from multiple sources using standard SQL. You can use
Athena Federated Query to join data from Amazon DynamoDB, Amazon RDS, Amazon Redshift, and Amazon S3, as well as other
data sources such as MongoDB, Apache HBase, and Apache Kafkal. Athena Federated Query is a serverless and interactive
service, meaning you do not need to provision or manage any infrastructure, and you only pay for the amount of data scanned by
your queries.

Athena Federated Query is the most cost-effective solution for performing a one-time analysis job on data from muiltiple sources, as
it elimmates the need to copy or move data, and allows you to query data directly from the source.

The other options are not as cost-effective as Athena Federated Query, as they involve additional steps or costs. Option A requires
you to provision and pay for an Amazon EMR cluster, which can be expensive and time-consuming for a one-time job. Option B
requires you to copy or move data from DynamoDB, RDS, and Redshift to S3, which can ncur additional costs for data transfer
and storage, and also introduce latency and complexity. Option D requires you to have an existing Redshift cluster, which can be
costly and may not be necessary for a one-time job. Option D also does not support querying data from RDS directly, so you would
need to use Redshift Federated Query to access RDS data, which adds another layer of complexity?. References:

Amazon Athena Federated Query

Redshift Spectrum vs Federated Query

NEW QUESTION # 208

A company currently uses a provisioned Amazon EMR cluster that includes general purpose Amazon EC2 instances. The EMR
cluster uses EMR managed scaling between one to five task nodes for the company's long-running Apache Spark extract, transform,
and load (ETL) job. The company runs the ETL job every day.

When the company runs the ETL job, the EMR cluster quickly scales up to five nodes. The EMR cluster often reaches maximum
CPU usage, but the memory usage remains under 30%.

The company wants to modify the EMR cluster configuration to reduce the EMR costs to run the daily ETL job.

Which solution will meet these requirements MOST cost-effectively?

A. Reduce the scaling cooldown period for the provisioned EMR cluster.

B. Change the task node type from general purpose EC2 instances to memory optimized EC2 instances.
C. Switch the task node type from general purpose EC2 instances to compute optimized EC2 instances.
D. Increase the maximum number of task nodes for EMR managed scaling to 10.

Answer: C

Explanation:

The company's Apache Spark ETL job on Amazon EMR uses high CPU but low memory, meaning that compute-optimized EC2
mstances would be the most cost-effective choice. These instances are designed for high-performance compute applications, where
CPU usage is high, but memory needs are minimal, which is exactly the case here.

Compute Optimized Instances:

Compute-optimized instances, such as the C5 series, provide a higher ratio of CPU to memory, which is more suitable for jobs with
high CPU usage and relatively low memory consumption.

Switching from general-purpose EC2 instances to compute-optimized instances can reduce costs while improving performance, as
these instances are optimized for workloads like Spark jobs that performa lot of computation.



Reference:

Managed Scaling: The EMR cluster's scaling is currently managed between 1 and 5 nodes, so changing the instance type will
leverage the current scaling strategy but optimize it for the workload.

Alternatives Considered:

A (Increase task nodes to 10): Increasing the number of task nodes would increase costs without necessarily improving
performance. Since memory usage is low, the bottleneck is more likely the CPU, which compute-optimized instances can handle
better.

B (Memory optimized instances): Memory-optimized instances are not suitable since the current job is CPU-bound, and memory
usage remains low (under 30%).

D (Reduce scaling cooldown): This could marginally improve scaling speed but does not address the need for cost optimization and
improved CPU performance.

Amazon EMR Cluster Optimization

Compute Optimized EC2 Instances

NEW QUESTION # 209

A security company stores [oT data that is in JSON format in an Amazon S3 bucket. The data structure can change when the
company upgrades the IoT devices. The company wants to create a data catalog that includes the IoT data. The company's analytics
department will use the data catalog to index the data.

‘Which solution will meet these requirements MOST cost-effectively?

e A Create an AWS Glue Data Catalog. Configure an AWS Glue Schema Registry. Create a new AWS Glue workload to
orchestrate the ingestion of the data that the analytics department will use into Amazon Redshift Serverless.

¢ B. Create an Amazon Redshift provisioned cluster. Create an Amazon Redshift Spectrum database for the analytics
department to explore the data that is in Amazon S3. Create Redshift stored procedures to load the data into Amazon
Redshift.

¢ (. Create an Amazon Athena workgroup. Explore the data that is in Amazon S3 by using Apache Spark through Athena.
Provide the Athena workgroup schemma and tables to the analytics department.

¢ D. Create an AWS Glue Data Catalog, Configure an AWS Glue Schema Registry. Create AWS Lambda user defined
functions (UDFs) by using the Amazon Redshift Data API. Create an AWS Step Functions job to orchestrate the ingestion of
the data that the analytics department will use into Amazon Redshift Serverless.

Answer: C

Explanation:

The best solution to meet the requirements of creating a data catalog that includes the IoT data, and allowing the analytics
department to index the data, most cost-effectively, is to create an Amazon Athena workgroup, explore the data that is n Amazon
S3 by using Apache Spark through Athena, and provide the Athena workgroup schema and tables to the analytics department.
Amazon Athena is a serverless, interactive query service that makes it easy to analyze data directly in Amazon S3 using standard
SQL or Pythonl. Amazon Athena also supports Apache Spark, an open-source distributed processing framework that can run
large-scale data analytics applications across clusters of servers2. You can use Athena to run Spark code on data in Amazon S3
without having to set up, manage, or scale any infrastructure. You can also use Athena to create and manage external tables that
point to your data in Amazon S3, and store them in an external data catalog, such as AWS Glue Data Catalog, Amazon Athena
Data Catalog, or your own Apache Hive metastore3. You can create Athena workgroups to separate query execution and resource
allocation based on different criteria, such as users, teams, or applications4. You can share the schemas and tables in your Athena
workgroup with other users or applications, such as Amazon QuickSight, for data visualization and analysis5.

Using Athena and Spark to create a data catalog and explore the IoT data in Amazon S3 is the most cost- effective solution, as you
pay only for the queries you run or the compute you use, and you pay nothing when the service is idlel. You also save on the
operational overhead and complexity of managing data warehouse infrastructure, as Athena and Spark are serverless and scalable.
You can also benefit from the flexibility and performance of Athena and Spark, as they support various data formats, including
JSON, and can handle schema changes and complex queries efficiently.

Option A is not the best solution, as creating an AWS Glue Data Catalog, configuring an AWS Glue Schema Registry, creating a
new AWS Glue workload to orchestrate the ingestion of the data that the analytics department will use into Amazon Redshift
Serverless, would incur more costs and complexity than using Athena and Spark. AWS Glue Data Catalog is a persistent metadata
store that contains table definitions, job definitions, and other control information to help you manage your AWS Glue components6.
AWS Glue Schema Registry is a service that allows you to centrally store and manage the schemas of your streaming data in AWS
Glue Data Catalog7. AWS Glue is a serverless data integration service that makes it easy to prepare, clean, enrich, and move data
between data stores8. Amazon Redshift Serverless is a feature of Amazon Redshift, a fully managed data warehouse service, that
allows you to run and scale analytics without having to manage data warehouse infrastructure9. While these services are powerful
and useful for many data engineering scenarios, they are not necessary or cost-effective for creating a data catalog and indexing the
IoT data in Amazon S3. AWS Glue Data Catalog and Schema Registry charge you based on the number of objects stored and the



number of requests made67. AWS Glue charges you based on the compute time and the data processed by your ETL jobsS.
Amazon Redshift Serverless charges you based on the amount of data scanned by your queries and the compute time used by your
workloads9. These costs can add up quickly, especially if you have large volumes of IoT data and frequent scherma changes.
Moreover, using AWS Glue and Amazon Redshift Serverless would introduce additional latency and complexity, as you would have
to ingest the data from Amazon S3 to Amazon Redshift Serverless, and then query it from there, instead of querying it directly from
Amazon S3 using Athena and Spark.

Option B is not the best solution, as creating an Amazon Redshift provisioned cluster, creating an Amazon Redshift Spectrum
database for the analytics department to explore the data that is in Amazon S3, and creating Redshift stored procedures to load the
data into Amazon Redshift, would incur more costs and complexity than using Athena and Spark. Amazon Redshift provisioned
clusters are clusters that you create and manage by specifying the number and type of nodes, and the amount of storage and
compute capacityl 0. Amazon Redshift Spectrumis a feature of Amazon Redshift that allows you to query and join data across your
data warehouse and your data lake using standard SQLI 1. Redshift stored procedures are SQL statements that you can define and
store in Amazon Redshift, and then call them by using the CALL command12. While these features are powerful and useful for many
data warehousing scenarios, they are not necessary or cost-effective for creating a data catalog and indexing the loT data in Amazon
S3. Amazon Redshift provisioned clusters charge you based on the node type, the number of nodes, and the duration of the
cluster10. Amazon Redshift Spectrum charges you based on the amount of data scanned by your queries11.

These costs can add up quickly, especially if you have large volumes of ToT data and frequent schema changes. Moreover, using
Amazon Redshift provisioned clusters and Spectrum would introduce additional latency and complexity, as you would have to
provision and manage the cluster, create an external schema and database for the data in Amazon S3, and load the data into the
cluster using stored procedures, nstead of querying it directly from Amazon S3 using Athena and Spark.

Option D is not the best solution, as creating an AWS Glue Data Catalog, configuring an AWS Glue Schema Registry, creating
AWS Lambda user defined functions (UDFs) by using the Amazon Redshift Data API, and creating an AWS Step Functions job to
orchestrate the ingestion of the data that the analytics department will use into Amazon Redshift Serverless, would incur more costs
and complexity than using Athena and Spark. AWS Lambda is a serverless compute service that lets you run code without
provisioning or managing servers13. AWS Lambda UDFs are Lambda finctions that you can invoke from within an Amazon
Redshift query. Amazon Redshift Data AP is a service that allows you to run SQL statements on Amazon Redshift clusters using
HTTP requests, without needing a persistent connection. AWS Step Functions is a service that lets you coordinate multiple AWS
services into serverless workflows. While these services are powerful and useful for many data engineering scenarios, they are not
necessary or cost-effective for creating a data catalog and indexing the IoT data in Amazon S3. AWS Glue Data Catalog and
Schema Registry charge you based on the number of objects stored and the number of requests made67. AWS Lambda charges
you based on the number of requests and the duration of your finctions13. Amazon Redshift Serverless charges you based on the
amount of data scanned by your queries and the compute time used by your workloads9. AWS Step Functions charges you based
on the number of state transitions in your workflows. These costs can add up quickly, especially if you have large volumes of IoT
data and frequent schema changes. Moreover, using AWS Glue, AWS Lambda, Amazon Redshift Data API, and AWS Step
Functions would introduce additional latency and complexity, as you would have to create and invoke Lambda fimctions to ingest
the data from Amazon S3 to Amazon Redshift Serverless using the Data API, and coordinate the ingestion process using Step
Functions, instead of querying it directly from Amazon S3 using Athena and Spark. References:

What is Amazon Athena?

Apache Spark on Amazon Athena

Creating tables, updating the schema, and adding new partitions in the Data Catalog from AWS Glue ETL jobs Managing Athena
workgroups Using Amazon QuickSight to visualize data in Amazon Athena AWS Glue Data Catalog AWS Glue Schema Registry
What is AWS Glue?

Amazon Redshift Serverless

Amazon Redshift provisioned clusters

Querying external data using Amazon Redshift Spectrum

Using stored procedures in Amazon Redshift

What is AWS Lambda?

[Creating and using AWS Lambda UDFs]

[Using the Amazon Redshift Data API]

[What is AWS Step Functions?]

AWS Certified Data Engineer - Associate DEA-C01 Complete Study Guide

NEW QUESTION # 210
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