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QUESTION NO: 1
Clo[EH AX[L|o{= AWS Glue§ AIg5H0{ MMM AEE|Y C|O|IEE XElste F&, HEt
2 2 (ETL) to|ZEtelg F 5ot JU&LICEH o IO|ZEtRI2 H|O|EE 7He| Azt ez
Amazon S3 HZ!2 2 &g LICH 8 H|0[E AX|L|o{E HE 2 S sstn w4l
olO|E{E Amazon RDS for PostgreSQL Ci|O|E{H| 0| A 0| X{ZH =l HIE}C| O|E{QF ZEHsH of
stL|ct. oilo|E| A X|L|o{E ZTE Apache Parquet Ao 2 T M| S3 H{Z/0]| CHA|

7|58t ok gf LICt.
o £FM0| O|z{Et 2F AIE S SFENR?
A. AWS Glue 2AE 2| 21 AWS Glue StudioE AtE35H0{ &2 =35t 1T Parquet
Ao 2 H|O|EHE &LCH.
B. AWS Glue 241t AWS Glue H|O|E{ FtEF2 & AHE8t04 Amazon S3 ! Amazon RDS2
CIOIES 7HEt 2 I8k BrLICH ¥ B OIS 433t T Parquet HAIS 2 H342 X3tz 8
g FEELICH
C. AWS Glue CHEl ™ M2 At&35t0od AE 2| O|0|E{E #2535t RDS Cl|O|E{tH| 0| A2}
ClO|E{E Z=QIELICH.
D. AWS Glue Python A 42 AL&3504 CI|O|EHE Y& XMEI5t= Python A RIEE
A™BrLICH AWS Glue SO0H3E A85H0{ X{2|E TS FHFFLICH
Answer: A
Explanation:
* AWS Glue streaming jobs are purpose-built for low-latency, near real-time ETL pipelines.
* Glue Studio allows visual job authoring and supports complex transformations, including
joins with Amazon RDS databases, through JDBC connectors.
* Data can be written directly to S3 in Apache Parquet format using built-in AWS Glue
support.
Options B and C are more suitable for batch or development/testing. Option D is for custom
batch jobs, not real-time processing.
"You can use AWS Glue streaming jobs with Glue Studio to process streaming data, perform
transformations, join with RDS data sources, and write results in formats like Parquet to S3."
Reference: AWS Glue Studio and Streaming Jobs - AWS Documentation

QUESTION NO: 2
CllO|E{ @I X|L|0{7} Amazon S3 H{ZI0|AM CIO|E{E 1= 5 AWS Glue &2 7/ d5t1
& LICt Cllo|E] I X|L|o{E E 28 AWS Glue HZ ME HEQF &1 IAM HEg e
MEM&LICH 224t Olo|E] AX|L|o{7} AWS Glue &S A&stedn 5t O|O|E
A X|L|o{= Amazon S3VPC HO|EQO| AEZQIEN EXTI U2 S LIEHH=E 2F
HIAIX|E =48 LICEH
HlO|E{ IX|L|o{E @27 E 1At AWS Glue X242 S3 HZ!ol 2435} oF & LI}

Ol T MEES BFsts &FM2 F L
A. Amazon S3 VPC H|0|Egjo| 2=
Glue 20t O &2 HO|0o|EFLICEH
B. S3 HHZ!0of| AMAE £ = AWS Glue 2] HEHE HA|IMO 2 2045t F S3 H{Z!
MAMZ FHELICH
C. AWS Glue 2fd I EE

= ZHE5I0{ AWS Glue A4 MF HEo| M+ &t = el 0|F0|
ZeE|od QJUEX| FH gLt
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D. VPC2| 2t & H|0|&0 Amazon S3 VPC H|O|E90| AI=EZQIEof CHEt QHIRE 2
OfRHI2E B27} T8 E[o] YU=X| FlghLct

Answer: D

Explanation:

The error message indicates that the AWS Glue job cannot access the Amazon S3 bucket
through the VPC endpoint. This could be because the VPC's route table does not have the
necessary routes to direct the traffic to the endpoint. To fix this, the data engineer must verify
that the route table has an entry for the Amazon S3 service prefix
(com.amazonaws.region.s3) with the target as the VPC endpoint ID. This will allow the AWS
Glue job to use the VPC endpoint to access the S3 bucket without going through the internet
or a NAT gateway. For more information, see Gateway endpoints. References:
Troubleshoot the AWS Glue error "VPC S3 endpoint validation failed"

Amazon VPC endpoints for Amazon S3

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

QUESTION NO: 3

A& 7Hel 2|A7F AWSE AF85H0 2= 7|0|A B ZolMH AWS 22 EZ 0|
uto|= 2l oto|golMsted g LICE. O 2IAFE A 2L 0|A BHE0|M EtAE
Ar85to{ o|O|E =& Z2MAE Z&st1n /U&LICH
ol lAt= MHE ZrElE *éoﬂ gi= oto|aaolMd &
2l Bash A3 ZEE THME £ Qlo{ok &LICt o] &FEME
940{0F fL|Ct.

O £FM0| 2 HIES £|485tHM Ol2Et 2F AEE EFE = JUSNK?

A. AWS ZfrCt

B. Apache AirflowE <8t Amazon & 2| 3 E Z(Amazon MWAA)

C. AWS Step Functions

D. AWS Glue

Answer: B

Explanation:

The ecommerce company wants to migrate its data pipelines into the AWS Cloud without
managing servers, and the solution must orchestrate Python and Bash scripts without
refactoring code. Amazon Managed Workflows for Apache Airflow (Amazon MWAA) is the
most suitable solution for this scenario.

Option B: Amazon Managed Workflows for Apache Airflow (Amazon MWAA)MWAA is a
managed orchestration service that supports Python and Bash scripts via Directed Acyclic
Graphs (DAGs) for workflows. It is a serverless, managed version of Apache Airflow, which is
commonly used for orchestrating complex data workflows, making it an ideal choice for
migrating existing pipelines without refactoring. It supports Python, Bash, and other scripting
languages, and the company would not need to manage the underlying infrastructure.

Other options:

AWS Lambda (Option A) is more suited for event-driven workflows but would require
breaking down the pipeline into individual Lambda functions, which may require refactoring.
AWS Step Functions (Option C) is good for orchestration but lacks native support for Python
and Bash without using Lambda functions, and it may require code changes.

AWS Glue (Option D) is an ETL service primarily for data transformation and not suitable for
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orchestrating general scripts without modification.
References:
Amazon Managed Workflows for Apache Airflow (MWAA) Documentation

QUESTION NO: 4
OHEZ2|F 0| Mo Bt EIE HEIJISZE 7 E AWS Lambda & & AFEEFLICH O] Lambda
gt4 = 7|2 Amazon CloudWatch Logs 21 &0 218 MZ ™Moz 7|28t Ct. oo|E
Alx|L|o{= ofE 2|70l 210l = ERROR B! 218F A|AE! 270/ = WARN 2|
20t TAIGIEE 24 S35 '='=|7='o|'E=|_T’_ I_IEI-

o{iH £FMO| 0|E-|"F LT MNE

STENR

A. Lambda & g0l £} & EF% $7+3 I—IEP

B. Lambda &+ Z=0M 21 B S ERRORZ MAHEFLICH

C.Lambda &7} JSON 211 @4 % MBS E F-ELCt

D. Lambda °“‘7+ ANSBAXEEDI IECE EOE MESHEE U LICH
Answer: C

Explanation:

Option C is correct because AWS Lambda's advanced logging controls support separate
application log level and system log level filtering, but AWS documentation states that for
Lambda to filter application logs according to their log level, the function must use JSON
formatted logs. AWS also documents that in the advanced logging configuration you can
choose a log level such as ERROR for application logs and WARN for system logs.
Therefore, configuring the function to use JSON log format is the necessary step that enables
the required log-level filtering behavior.

Option A is irrelevant because the function already writes logs successfully. Option B alone is
insufficient because changing code-level logging does not configure Lambda's separate
system log filtering behavior, and Lambda's application log filtering relies on structured JSON
logs. Option D changes the log destination but does not implement the required filtering
levels. The official Lambda documentation makes clear that JSON log format is the enabling
configuration for this feature, so that is the correct answer.

QUESTION NO: 5

3|AHE Amazon S3 HHZ!0f| JSON &ALt csv @A 2 O|0|E{ MEE XEELICE O Z|AtE

Microsoft SQL Server Cl|O|E{H|0| A& Amazon RDS, ZZH|XEE & 2= 2| Amazon

DynamoDB E|O|=2, Amazon Redshift Z2HAEE E/st1 AU&LICH O|O|E AX[L|0{&

2 O[Ol BtEt At SQLY RALE 22 AE36t0f 2 CI|O|E £AE HElgd = Ue

7%% NM3sts £F M2 Tligstof °*L—|EP

Z Ao 28 QHSIER 0|28 LT A2 SFste &F M2 FUULM?

A. AWS GlueE AI&35t04 O|O|E| AAE FE-IELICH AWS Glue CIO|E{ ZHE 2 10|

HIEFE|O|E{E K{ZEFLICH. Amazon AthenaE AF235H04 C|O|E{E FEIEfLICH =X 3HE

HO|Ef AA0|= SQLE AFZELICH JSON EAlo 2 X{%E El O|0|E{oll= PartiQLS

AEgrLCt

B. AWS GlueE AI2735t04 O|O|E| AAE FE-IELICH AWS Glue CllO|E{ ZHEF 2 0]
um= AL&35t0d O|O|E{E #ElFLIct X3
N &4lo 2 XMEE Co|E{ol & PartiQLS

HESHIOIEE MY ' LICH Redshift Spectru
olOIE &40f= SQLE A EfLICH JSON
A-S gLt
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C. AWS GlueE AI&35t04 O|O|E AL E EL%%E LICt. AWS Glue Ci|O|E{ ZtEF 20|
HEFCO|E{E KE = LICH AWS Glue 242 AFE301 JSON & 4]2| H|O0|E{ & Apache
Parquet EE = .csv @Alo 2 BEHgIL|Ct B8HEl O|O|E{E S3 H{Zloi| K& EFLICt Amazon
Athena& AI&3t0{ S3 HZ!0| M = H|O|E{et HErEl O|O|E & el Lict

D. AWS Lake Formation2 A&35t0{ C|O|E{ Bflo|2 & M AEtL|C} Lake Formation 24S
A835t0{ 2 E H|0|E 2AA 9| O|O|E{E Apache Parquet A0 2 HHAEHEFL|CH HAEHE
HIO|E{E S3 HZ!oll & & LICH Amazon Athena EE & Redshift SpectrumE AHE 5104
ClO|E{E HElFLICh.

Answer: A

Explanation:

The best solution to meet the requirements of giving data scientists the ability to query all
data sources by using syntax similar to SQL with the least operational overhead is to use
AWS Glue to crawl the data sources, store metadata in the AWS Glue Data Catalog, use
Amazon Athena to query the data, use SQL for structured data sources, and use PartiQL for
data that is stored in JSON format.

AWS Glue is a serverless data integration service that makes it easy to prepare, clean,
enrich, and move data between data stores1. AWS Glue crawlers are processes that connect
to a data store, progress through a prioritized list of classifiers to determine the schema for
your data, and then create metadata tables in the Data Catalog2. The Data Catalog is a
persistent metadata store that contains table definitions, job definitions, and other control
information to help you manage your AWS Glue components3. You can use AWS Glue to
crawl the data sources, such as Amazon S3, Amazon RDS for Microsoft SQL Server, and
Amazon DynamoDB, and store the metadata in the Data Catalog.

Amazon Athena is a serverless, interactive query service that makes it easy to analyze data
directly in Amazon S3 using standard SQL or Python4. Amazon Athena also supports
PartiQL, a SQL-compatible query language that lets you query, insert, update, and delete
data from semi-structured and nested data, such as JSON. You can use Amazon Athena to
query the data from the Data Catalog using SQL for structured data sources, such as .csv
files and relational databases, and PartiQL for data that is stored in JSON format. You can
also use Athena to query data from other data sources, such as Amazon Redshift, using
federated queries.

Using AWS Glue and Amazon Athena to query all data sources by using syntax similar to
SQL is the least operational overhead solution, as you do not need to provision, manage, or
scale any infrastructure, and you pay only for the resources you use. AWS Glue charges you
based on the compute time and the data processed by your crawlers and ETL jobs1. Amazon
Athena charges you based on the amount of data scanned by your queries. You can also
reduce the cost and improve the performance of your queries by using compression,
partitioning, and columnar formats for your data in Amazon S3.

Option B is not the best solution, as using AWS Glue to crawl the data sources, store
metadata in the AWS Glue Data Catalog, and use Redshift Spectrum to query the data,
would incur more costs and complexity than using Amazon Athena. Redshift Spectrum is a
feature of Amazon Redshift, a fully managed data warehouse service, that allows you to
query and join data across your data warehouse and your data lake using standard SQL.
While Redshift Spectrum is powerful and useful for many data warehousing scenarios, it is
not necessary or cost-effective for querying all data sources by using syntax similar to SQL.
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Redshift Spectrum charges you based on the amount of data scanned by your queries, which
is similar to Amazon Athena, but it also requires you to have an Amazon Redshift cluster,
which charges you based on the node type, the number of nodes, and the duration of the
cluster5. These costs can add up quickly, especially if you have large volumes of data and
complex queries. Moreover, using Redshift Spectrum would introduce additional latency and
complexity, as you would have to provision and manage the cluster, and create an external
schema and database for the data in the Data Catalog, instead of querying it directly from
Amazon Athena.

Option C is not the best solution, as using AWS Glue to crawl the data sources, store
metadata in the AWS Glue Data Catalog, use AWS Glue jobs to transform data that is in
JSON format to Apache Parquet or .csv format, store the transformed data in an S3 bucket,
and use Amazon Athena to query the original and transformed data from the S3 bucket,
would incur more costs and complexity than using Amazon Athena with PartiQL. AWS Glue
jobs are ETL scripts that you can write in Python or Scala to transform your data and load it
to your target data store. Apache Parquet is a columnar storage format that can improve the
performance of analytical queries by reducing the amount of data that needs to be scanned
and providing efficient compression and encoding schemes6. While using AWS Glue jobs
and Parquet can improve the performance and reduce the cost of your queries, they would
also increase the complexity and the operational overhead of the data pipeline, as you would
have to write, run, and monitor the ETL jobs, and store the transformed data in a separate
location in Amazon S3. Moreover, using AWS Glue jobs and Parquet would introduce
additional latency, as you would have to wait for the ETL jobs to finish before querying the
transformed data.

Option D is not the best solution, as using AWS Lake Formation to create a data lake, use
Lake Formation jobs to transform the data from all data sources to Apache Parquet format,
store the transformed data in an S3 bucket, and use Amazon Athena or Redshift Spectrum to
query the data, would incur more costs and complexity than using Amazon Athena with
PartiQL. AWS Lake Formation is a service that helps you centrally govern, secure, and
globally share data for analytics and machine learning7. Lake Formation jobs are ETL jobs
that you can create and run using the Lake Formation console or API. While using Lake
Formation and Parquet can improve the performance and reduce the cost of your queries,
they would also increase the complexity and the operational overhead of the data pipeline, as
you would have to create, run, and monitor the Lake Formation jobs, and store the
transformed data in a separate location in Amazon S3. Moreover, using Lake Formation and
Parquet would introduce additional latency, as you would have to wait for the Lake Formation
jobs to finish before querying the transformed data.

Furthermore, using Redshift Spectrum to query the data would also incur the same costs and
complexity as mentioned in option B.

References:

What is Amazon Athena?

Data Catalog and crawlers in AWS Glue

AWS Glue Data Catalog

Columnar Storage Formats

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

AWS Glue Schema Registry
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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?]

[PartiQL for Amazon Athena]

[Federated queries in Amazon Athena]

[Amazon Athena pricing]

[Top 10 performance tuning tips for Amazon Athena]
[AWS Glue ETL jobs]

[AWS Lake Formation jobs]

QUESTION NO: 6

8 3|AF7} Amazon Redshifto]l HIO|E{ Y05t RAE F
el 3|At= CIOEf Hoist A0 CHEE 2E ALEXL &
gfLICH.

o £FM0| O|2Et 2F AIZ 2 SZAZANR?

A. Amazon S3 H{Z!2 BHEL|CI. Amazon Redshift 22{AE{0l CHet 222 &Ml &Lict.
2Z FEIM 208 MEE S3 HAE xIFe Lt

B. Amazon Elastic File System(Amazon EFS) It A|ABIE BHEL|CH Amazon Redshift
ZeiAE| OiEh 228 d3tefLIch EFS oY A|ARI0| 238 &LCH

C. Amazon Aurora MySQL Cl|O|E{#H|0|AE BtELICH Amazon Redshift 22{AE{0]| CHE
242 &'gstELICh Aurora MySQL Cl|O|E{H|0|A 0| E|O|E0] 2O & #LICH.

D. Amazon Elastic Block Store(Amazon EBS) 2& & 44&LICt. Amazon Redshift
BE{AEf CH3t 222 H4st8LICH EBS B0 218 ML,

Answer: A

Explanation:

Problem Analysis:

The company must log all user activities and connection activities in Amazon Redshift for
security compliance.

Key Considerations:

Redshift supports audit logging, which can be configured to write logs to an S3 bucket.
S3 provides durable, scalable, and cost-effective storage for logs.

Solution Analysis:

Option A: S3 for Logging

Standard approach for storing Redshift logs.

Easy to set up and manage with minimal cost.

Option B: Amazon EFS

EFS is unnecessary for this use case and less cost-efficient than S3.

Option C: Aurora MySQL

Using a database to store logs increases complexity and cost.

Option D: EBS Volume

EBS is not a scalable option for log storage compared to S3.

Final Recommendation:
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Enable Redshift audit logging and specify an S3 bucket as the destination.
Amazon Redshift Audit Logging
Storing Logs in Amazon S3

QUESTION NO: 7
olo|E] A X[L|047} Amazon QuickSightS AFE 5104 042 AWS Z|T0f| A L MstE Z|AL
OHEZ2 E10st= CHAIEEE 755t U&LICE O] AX[L|o{= AlZSHM EAIE=

CEo2 s&0 27glol ZE 2lrlel & tHES tHAE =0 EAISH7[E e

A. Ello|E AthE gL

B. ZFEFEH Al HEE gLt

C. ol IAl At - EH(LAC-A) &8 MHELCt

D. Zile Q1A A4t RIZR(LAC-W) B =& gL ct.

Answer: C

Explanation:

Option C (LAC-A) is the correct choice because the requirement is to always show the
Region-level total even when the visual is drilled down into lower levels (for example, country
# city # store). A simple calculated field (Option B) is computed at the row level and then
aggregated by the visual, so it will change as the drill-down changes the grain. A table
calculation (Option A) is evaluated based on the current visual layout and can vary with the
fields placed in the visual, which makes it unreliable for enforcing a fixed

"Region total regardless of drill-down."

A level-aware calculation (aggregate) is specifically intended to "lock" an aggregation to a
chosen dimensional level (here: Region). That means you can compute revenue aggregated
at the Region level and reuse that value across lower drill levels without it recalculating at
city/store granularity. A window LAC (LAC-W) is primarily for windowed analytics (running
totals, period-over-period, rank, moving averages) over a partition/order, not for enforcing a
fixed dimensional aggregation level. Therefore, LAC-A best matches the requirement.

QUESTION NO: 8

Cllo|E] AX|L|o{= 2= &0|A O|O|E ME{0|AM Amazon S3 HHZ!/S 2 5TBL| CI|O|EHE
oFStHA M&atiok BLICH OHY of 5%2| Ci|O|E{7t #4ZELICH O|o|E YHI0IE=
H7|1Mo 2 S3 H{ZIo 2 &itx|ofof ELCt O|O|E{oll= Ch et EAlol mhlo| Z & LCt.
ClO|E] AX|LoiE ME ZEMAE XHS3t6HoF stH ZEMATI 7Mooz M-S
of| 2f i oF & LICt.

OO XLz 2EY 7HE 22832 Ao 2 H|0|HE TSEsHT| 2/5H o{ AWS
MH|AE ALE8fiok & L7H?

A. AWS DataSync

B. AWS Glue

C. AWS Direct Connect

D. Amazon S3 ™& 71&

Answer: A

Explanation:

AWS DataSync is an online data movement and discovery service that simplifies and
accelerates data migrations to AWS as well as moving data to and from on-premises storage,
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edge locations, other cloud providers, and AWS Storage services1. AWS DataSync can copy
data to and from various sources and targets, including Amazon S3, and handle files in
multiple formats. AWS DataSync also supports incremental transfers, meaning it can detect
and copy only the changes to the data, reducing the amount of data transferred and
improving the performance. AWS DataSync can automate and schedule the transfer process
using triggers, and monitor the progress and status of the transfers using CloudWatch
metrics and events1.

AWS DataSync is the most operationally efficient way to transfer the data in this scenario, as
it meets all the requirements and offers a serverless and scalable solution. AWS Glue, AWS
Direct Connect, and Amazon S3 Transfer Acceleration are not the best options for this
scenario, as they have some limitations or drawbacks compared to AWS DataSync. AWS
Glue is a serverless ETL service that can extract, transform, and load data from various
sources to various targets, including Amazon S32. However, AWS Glue is not designed for
large-scale data transfers, as it has some quotas and limits on the number and size of files it
can process3.

AWS Glue also does not support incremental transfers, meaning it would have to copy the
entire data set every time, which would be inefficient and costly.

AWS Direct Connect is a service that establishes a dedicated network connection between
your on-premises data center and AWS, bypassing the public internet and improving the
bandwidth and performance of the data transfer. However, AWS Direct Connect is not a data
transfer service by itself, as it requires additional services or tools to copy the data, such as
AWS DataSync, AWS Storage Gateway, or AWS CLI. AWS Direct Connect also has some
hardware and location requirements, and charges you for the port hours and data transfer out
of AWS.

Amazon S3 Transfer Acceleration is a feature that enables faster data transfers to Amazon
S3 over long distances, using the AWS edge locations and optimized network paths.
However, Amazon S3 Transfer Acceleration is not a data transfer service by itself, as it
requires additional services or tools to copy the data, such as AWS CLI, AWS SDK, or third-
party software. Amazon S3 Transfer Acceleration also charges you for the data transferred
over the accelerated endpoints, and does not guarantee a performance improvement for
every transfer, as it depends on various factors such as the network conditions, the distance,
and the object size. References:

AWS DataSync

AWS Glue

AWS Glue quotas and limits

[AWS Direct Connect]

[Data transfer options for AWS Direct Connect]

[Amazon S3 Transfer Acceleration]

[Using Amazon S3 Transfer Acceleration]

QUESTION NO: 9

CllO|E] @ X[L|0{= Amazon Athena& AF& 3101 Amazon S30i| /= TOi CIO|E{E 2445t
d&LICH O|o|E] /I X|L|o{= sales_data2t= E|O0|E20{|A o4 AMZFoil CHEF 20234 ErOfZE S
HMSHE 22|12 2 EELICEH a{L #2lE sales_data E|0|20] = 2E XM Zof CHSt
AntE BrEbstx| ok& LI EXME sHEsted™ dIolE AX(L|o{7t FEl EXMIE S22 5H ok
grLct,
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olOlEf AX|L|o{o| el #El= Cheat Z &L
SELECT MEF, HA(HE_S
sales_data0i| A

T =2023

GROUP BY M&Z_O|&

ClO|E| AX|L|o{= OlE{E @F A E &
o LI7E?

A. ZHE 280 sum(EO )2 count(*J)2 HIEZ LILCE.

B. WHERE 1% = 20232 WHERE extractlyear FROM ZtO{ G| O|E{) = 20232 2 BZ& g LIC}.
C. GROUP BY X F|0f HAVING sumfsales amount) > 02 £7}&tL|C}.

D. GROUP BY Mg A|7HgLct.

Answer: B

Explanation:

The original query does not return results for all of the products because the year column in
the sales_data table is not an integer, but a timestamp. Therefore, the WHERE clause does
not filter the data correctly, and only returns the products that have a null value for the year
column. To fix this, the data engineer should use the extract function to extract the year from
the timestamp and compare it with 2023. This way, the query will return the correct results for
all of the products in the sales_data table. The other options are either incorrect or irrelevant,
as they do not address the root cause of the issue. Replacing sum with count does not
change the filtering condition, adding HAVING clause does not affect the grouping logic, and
removing the GROUP BY clause does not solve the problem of missing products.
References:

Troubleshooting JSON queries - Amazon Athena (Section: JSON related errors) When |
query a table in Amazon Athena, the TIMESTAMP result is empty (Section: Resolution) AWS
Certified Data Engineer - Associate DEA-C01 Complete Study Guide (Chapter 7, page 197)

p

5t7| |8l Athena FHE|E o= £=XsH ot

QUESTION NO: 10

=8 MH|A 3|Al= Amazon Redshifto 2& CIO|E{E XZEELICH HIo|E Al X|L|o{= ¢
718k el ol ZE 2|7 0| M2 X|H5t7| fIsH 28 CIOIE{ol| CHal AlAlZt 22[E A&siEiT
rLICt CllolE] A X|L|o{= 7HeH OHEEIEHIOI/K=| LHoll M #EIE Al&stedn huct.
Z|attol 28 QHSIER Olg{er @F A E SFSts £F M2 FAULULIM?
A. Amazon Redshifto]l CH8F WebSocket 244 A& gtL|CH.
B. Amazon Redshift GIO|E{ APIE At2&fL|C}.
C. Amazon Redshiftoll CH8t JDBC(Java Database Connectivity) 233 A& gtL|C}H.
D. Xt HAM|ASt= CIO|EHE Amazon S301| K& & LICt. Amazon S3 SelectE A& 5t04
FC|E A=gLct.
Answer: B
Explanation:
The Amazon Redshift Data API is a built-in feature that allows you to run SQL queries on
Amazon Redshift data with web services-based applications, such as AWS Lambda, Amazon
SageMaker notebooks, and AWS Cloud9. The Data API does not require a persistent
connection to your database, and it provides a secure HTTP endpoint and integration with
AWS SDKs. You can use the endpoint to run SQL statements without managing connections.
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The Data API also supports both Amazon Redshift provisioned clusters and Redshift
Serverless workgroups. The Data API is the best solution for running real-time queries on the
financial data from within the trading application, as it has the least operational overhead
compared to the other options.

Option A is not the best solution, as establishing WebSocket connections to Amazon Redshift
would require more configuration and maintenance than using the Data API. WebSocket
connections are also not supported by Amazon Redshift clusters or serverless workgroups.
Option C is not the best solution, as setting up JDBC connections to Amazon Redshift would
also require more configuration and maintenance than using the Data API. JDBC
connections are also not supported by Redshift Serverless workgroups.

Option D is not the best solution, as storing frequently accessed data in Amazon S3 and
using Amazon S3 Select to run the queries would introduce additional latency and complexity
than using the Data APIl. Amazon S3 Select is also not optimized for real-time queries, as it
scans the entire object before returning the results. References:

Using the Amazon Redshift Data API

Calling the Data API

Amazon Redshift Data API Reference

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

QUESTION NO: 11

8 3| A7+ Amazon Redshift |0/ Z0fl 212 CIOIEIS M 8HLICH SIAHE S ALS Aol
RIZ-8H ol OlE{ofl T 4 = MEHE RoisHor st0, TloJElol S22 MAdsiME o

EIL_|E|.
D x| Y RE BEE ololEe] ohX|E | 2XHE & = lo{oF FLICH HA HE A=

QiZet ClolE{ o] ®R 22 & 4 Qo{ok BLICH CHE AFAHE BIZE Mol M2E 4

A& Lict

ofH £ Mo| ol2{3t 27

0

EZANLML?

—_

IN=1
o

MEE Z|
A. Zt ALK} odsto] 2} HMAE 5{26t= SA O|0O|E| DA Z XA MAISH |} E5
MM A HELS THEIIAM et MAdELICE RIZHE CIO|E{7F ZEHE dof otAZ Mg
o435k |C}.
B. Redshift 22| AE{0{| A H|EFC|O|E| EOHS &tA5}3HL|C T ZH X2 AL KFQ} ZHA}
A-EXofl CHEF IAM ALS RS} IAM 382 MAdBHLICH IAM AF& XEQH IAM 218 0]l Redshift
Z{AE Q| HEICIO[EE 2 = &'t HErE Fo{ELc
C. Zt ALE AL dgfof el BMAE 586t & & 2 XS dHeLch §H HMA
HEHE THEIAM g2 *HM°+L||:+ Hob Mg Elolgof HAZ LI
D. D1Zt8t O|O|E{E AtA|5t A Redshift Ef|O|£0f OIO|E{E ZE=35t7| 2|8 AWS Glue
Zhodg MAMELICH
Answer: A
Explanation:

Option A is correct because Amazon Redshift dynamic data masking is designed to hide,
obfuscate, or partially reveal sensitive values at query time without duplicating the underlying
data. AWS states that masking policies can be attached to one or more columns and can be
applied differently to certain users or roles. AWS also provides examples where different
roles see different versions of the same column value, which matches the requirement that
customer support users see only the last four characters while audit users can see the full
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value.

Option B is incorrect because metadata security controls metadata visibility, not column-
value masking.

Option C is incorrect because row-level security filters which rows are visible; it does not
selectively mask part of a column value. Option D would create a second table and therefore
duplicates data, which the question forbids. Dynamic data masking is the AWS-native feature
that satisfies role-based partial exposure of a single sensitive column with no data
duplication.

QUESTION NO: 12

CllO|E| A X|L|o{E 107H2] AA A|AEI0|A Amazon Redshift Cl|O|E{H|O|A0f /= 107H2]
ElO|2 2 HIO|E{E XMElstn ZE37| /I ETL(FE, #HE L Z&) njo|Z2tRlE FF3Hof
stLICH R E AA A|AEI2 152010} csv, JSON EEE= Apache Parquet THU S A4AI8HL|C}.
AL AMAEHE RF 0l §HLEC| Amazon S3 HHEIS 2 MEELICH Tt 3 7]E= 10MBOi| A
20GB7HR|JL|CH ETL mHO| =212 Cl|o|H A 7|0t BdF0l| = =5t SHIEH S 35Hok
st|ct.

Olg{et L+ AME 2 £F5t= OlO|E mfo|Z 2Rl &F M2 FI7}
A. Amazon EventBridge Tt &2 At&36t0{ 152 OCH AWS Glue S A
* 2|3t Amazon Redshift E|0| 201 2EE35t= 5 AWS Glue &2 74
B. Amazon EventBridge 7122 At&3t04 152 0FCH AWS Glue 2 E2
AWS Glue 38218 U8l C} 382 Udo| ¥axioz s AWS Glue |
AdlsteE 2C|ME EE7HE Z T2 AWS Glue YT EZEZE FMHELICE HIOIE{E &2
Amazon Redshift El| 0|20 2= oPE% AWS Glue & E FdgrLct.

C. mto| s3 H{Zloll Z== I AWS Glue AEHE &35S AWS Lambda ?:-F =
TMgrLct o|o|E{& & 2|5t Amazon Redshift E|O|2 0] 2E5t =5 AWS Glue &2
TdghLct.
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AWS Glue 22 AM™5H7| I8t F 9| Lambda & +2 M4 &LICt AWS Glue 228
Aol 43 Mo 2 22 E|H F MM Lambda & +& 3 Z&35t= Amazon EventBridge T#&l2
AHA—|%I-L_||:|.

ooH-™

D. I}2l0| S3 HZ!ol E=E [ AWS Glue FIAEZEE EESIES AWS Lambda & T8
TAELICEH AWS Glue A E2{E A&E CH2 28 A&o| HB3Ho 2 22 E/H AWS Glue
Iolg AdStE 2C|MHE ECHE 4TS AWS Glue HIEZE FMHELICEH CIOIEE
2|3t Amazon Redshift E|0|2 0] 2EE5tT 5 AWS Glue &2 7 LICH

E. I}2/0| S3 HZ!0o| Z=E I AWS Glue 22 SE5T 5 AWS Lambda &+ E
FAgHLICt S3 2! o] S Apache Spark DataFrame2 2 215 AWS Glue Z 2
FMetLICH DataFrame2| o 22 I}E|ME Amazon Kinesis Data Firehose & A E Zl0]

B x5t =5 AWS Glue 24 FA48LICH Amazon Redshift Ef|0|£0] C|O|E{E ZEFIESE
ME AEZE FHELICH

o

Answer: AB

Explanation:

Using an Amazon EventBridge rule to run an AWS Glue job or invoke an AWS Glue workflow
job every 15 minutes are two possible solutions that will meet the requirements. AWS Glue is
a serverless ETL service that can process and load data from various sources to various
targets, including Amazon Redshift. AWS Glue can handle different data formats, such as
CSV, JSON, and Parquet, and also support schema evolution, meaning it can adapt to
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changes in the data schema over time. AWS Glue can also leverage Apache Spark to
perform distributed processing and transformation of large datasets. AWS Glue integrates
with Amazon EventBridge, which is a serverless event bus service that can trigger actions
based on rules and schedules. By using an Amazon EventBridge rule, you can invoke an
AWS Glue job or workflow every 15 minutes, and configure the job or workflow to run an
AWS Glue crawler and then load the data into the Amazon Redshift tables. This way, you
can build a cost-effective and scalable ETL pipeline that can handle data from 10 source
systems and function correctly despite changes to the data schema.

The other options are not solutions that will meet the requirements. Option C, configuring an
AWS Lambda function to invoke an AWS Glue crawler when a file is loaded into the S3
bucket, and creating a second Lambda function to run the AWS Glue job, is not a feasible
solution, as it would require a lot of Lambda invocations and coordination. AWS Lambda has
some limits on the execution time, memory, and concurrency, which can affect the
performance and reliability of the ETL pipeline. Option D, configuring an AWS Lambda
function to invoke an AWS Glue workflow when a file is loaded into the S3 bucket, is not a
necessary solution, as you can use an Amazon EventBridge rule to invoke the AWS Glue
workflow directly, without the need for a Lambda function. Option E, configuring an AWS
Lambda function to invoke an AWS Glue job when a file is loaded into the S3 bucket, and
configuring the AWS Glue job to put smaller partitions of the DataFrame into an Amazon
Kinesis Data Firehose delivery stream, is not a cost-effective solution, as it would incur
additional costs for Lambda invocations and data delivery. Moreover, using Amazon Kinesis
Data Firehose to load data into Amazon Redshift is not suitable for frequent and small
batches of data, as it can cause performance issues and data fragmentation. References:
AWS Glue

Amazon EventBridge

Using AWS Glue to run ETL jobs against non-native JDBC data sources

[AWS Lambda quotas]

[Amazon Kinesis Data Firehose quotas]

QUESTION NO: 13

0{tE Z|Atol| M of Z 27| 0|1t 2 Z 2f|0|A Apache Kafka A[HHE AWSE
oto|zeflolMste{n gfLict o Z2|7|olMd2 22 ef|0|A Oracle H|O|E{H| 0| A7} Kafka
MHE EUE &2 YO|o|EE X2[ELICt o] 3|Ats 2|HE— M2 CHil 2[E3HE
oto|1cilo|M TEFE AFEstedn gfLCt.

Olzigt @F AIZ 2 7IY M2 22| HIE2E S5 = Ucs £F M2 FAUUNR?

A. Amazon Kinesis H|O|E{ AE &

B. Apache Kafka(Amazon MSK)& Amazon Managed Streaming 2 H|X{'d 2 {AE
C. Amazon O|O|E{ TtO|0{Z A

D. Apache Kafka(Amazon MSK) Serverless& Amazon Managed Streaming

Answer: D

Explanation:

Problem Analysis:

The company needs to migrate both an application and an on-premises Apache Kafka server
to AWS.

Incremental updates from an on-premises Oracle database are processed by Kafka.
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The solution must follow a replatform migration strategy, prioritizing minimal changes and low
management overhead.

Key Considerations:

Replatform Strategy: This approach keeps the application and architecture as close to the
original as possible, reducing the need for refactoring.

The solution must provide a managed Kafka service to minimize operational burden.

Low overhead solutions like serverless services are preferred.

Solution Analysis:

Option A: Kinesis Data Streams

Kinesis Data Streams is an AWS-native streaming service but is not a direct substitute for
Kafka.

This option would require significant application refactoring, which does not align with the
replatform strategy.

Option B: MSK Provisioned Cluster

Managed Kafka service with fully configurable clusters.

Provides the same Kafka APIs but requires cluster management (e.g., scaling, patching),
increasing management overhead.

Option C: Amazon Kinesis Data Firehose

Kinesis Data Firehose is designed for data delivery rather than real-time streaming and
processing.

Not suitable for Kafka-based applications.

Option D: MSK Serverless

MSK Serverless eliminates the need for cluster management while maintaining compatibility
with Kafka APls.

Automatically scales based on workload, reducing operational overhead.

Ideal for replatform migrations, as it requires minimal changes to the application.

Final Recommendation:

Amazon MSK Serverless is the best solution for migrating the Kafka server and application
with minimal changes and the least management overhead.

Amazon MSK Serverless Overview

Comparison of Amazon MSK and Kinesis

QUESTION NO: 14

O| Z|AtQ| Cl|o|E]| ®{2| o Z 2}l AWS Glue 2T AWS Glue C|O|E] FIEF 2O E
ASELICH ZE AWS Glue 242 ZZto|8! MEL LHO| AFEXF X VPCOI M A& E[0{of
LICt O] 3|AtE QI8 A2 K|35t 7| 2I5H NAT HO|EXO|E AFSELICEH

ClO[E AX[L|0{7F AWS GlueE At&3t04 2ZB|0|A PostgreSQL G| O|E{H| O] A 01| A
Amazon S3Z O|O|E{€ ool zi|o|MaHoF & LICt 3XH AWSSF 2= 8|0|A &4 Ztol=
HER3 odZ40| gi&Lict

St X|Bt Ol|O|E I K|L|o{= AFEXF XI'H VPCO|IM ECHEIE HESHESE 2
CllO|E{H[O|AE UO|O|EZ& LY.

O{H £F MHO| O[2{8t 2 F AIEE SFEHR?

A. C|O|E{H[0|A JDBC URL, AtEXAt O|F L HIHHE E AFE 3101 AWS Gluedl| A JDBC
HAZS HMFLICt

B. AWS Glue0i| A &= 2i|0|A Cl|O|E{#H| 0| A0d| CHEF SASL(Simple Authentication and

K

(] ES
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Security Layer) 4242 MM &LICt

C. AWS Glue0i| M TCP EZ{EHE &8st Bt &2 Ar&36t0{ IDBC 12 S MdghLct
D. Amazon S30{ M& & JDBC E2IO|HE ALE38t= AWS GluedllA JDBC &S
AAIBELICH AWS Secrets Manageroil M CllO|E{H|O|A URL, AL Xt 0|8 QU 25 &
Aot

Answer: D

Explanation:

When AWS Glue jobs run inside a private subnet, they must use secure and supported
methods to access external databases. AWS Glue supports JDBC connections to on-
premises databases, but best practices require secure credential management and explicit
driver configuration.

Using a JDBC driver stored in Amazon S3 allows Glue to connect to PostgreSQL without
relying on default drivers. Storing credentials in AWS Secrets Manager eliminates hard-
coded credentials and enables secure rotation, aligning with AWS security best practices.
Simply specifying credentials inline is less secure and not recommended. SASL connections
are not supported for PostgreSQL JDBC connections. Security groups alone do not establish
connectivity or authentication.

Therefore, Option D is the correct and production-grade solution.

QUESTION NO: 15

B RIE S 2% 5842 BUEYSD F4AI7I7| st 35 #HEolM MA CloEE
£ ElgtLICt o 3|AFE Amazon Kinesis Data StreamsZ AF& 35104 M7} =& 35l = Cl|O|E{E
Cllo|E| AE&Zlof| AAIErLICE 23 .S Amazon Kinesis Data FirehoseZ} Amazon S3 E{Z!0f|
HO|EE &L|Ct

SAME MZ Ao CHE 3t 2Y 22842 AAIZtSE E AlSHOF EHLICH.

M L2 7| Al 2 Oltet @F MEE BFSie £F M2 FUYULIIN

A. Apache Flink& Amazon Managed Service(0|7 2| Amazon Kinesis Data Analytics) &
A835to{ MM HIO|E{E X 2| LIC}. Apache Flink& FEE{E A& 3104 Amazon Timestream
O|O|E{H|O| A 0] CI[O|E{E #£4LICt. Timestream Cl|O|E{H|O|AE AA R A2 504 Grafana
CHAIZEE Mot

B. A ZHA[7} ME|T AWS Lambda & 01 &2 EWES S3 HAE 7/ LICH Lambda
&r+Z AL83t04 Amazon Aurora0i| G| O|E{E H|A|ELICH Aurora® AAZ AF&3H04 Amazon
QuickSight CHA|EEE M M5HAIA2.

C. Apache Flink& Amazon Managed Service(0|7 2] Amazon Kinesis Data Analytics)S
AE35to{ MM HIO|E{E XM E|ELICt. A2 Data Firehose T1& AEZIS 415104 Amazon
Timestream O|O|E{H|O|A 0| %] C|O|EAE HIAIRLICH Timestream Cl|O|E{H|O|AE AA R
A8 3104 Amazon QuickSight CHA|E =& A stL|Ct

D. AWS Glue SO E AFE5t04 S3 HAOM MA C|O|EHE AA|Zte 2 2l&LICH Amazon
Timestream G| O|E{H|O|A 0] CI|O|E{& HIAIEFLICH. Timestream Cl|O|E{H|O|AE AAE
MN&35t0{ Grafana CHA|EEE A A48}

Answer: C

Explanation:

This solution will meet the requirements with the lowest latency because it uses Amazon
Managed Service for Apache Flink to process the sensor data in real time and write it to
Amazon Timestream, a fast, scalable, and serverless time series database. Amazon
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Timestream is optimized for storing and analyzing time series data, such as sensor data, and
can handle trillions of events per day with millisecond latency. By using Amazon Timestream
as a source, you can create an Amazon QuickSight dashboard that displays a real-time view
of operational efficiency on a large screen in the manufacturing facility. Amazon QuickSight is
a fully managed business intelligence service that can connect to various data sources,
including Amazon Timestream, and provide interactive visualizations and insights123.

The other options are not optimal for the following reasons:

A). Use Amazon Managed Service for Apache Flink (previously known as Amazon Kinesis
Data Analytics) to process the sensor data. Use a connector for Apache Flink to write data to
an Amazon Timestream database.

Use the Timestream database as a source to create a Grafana dashboard. This option is
similar to option C, but it uses Grafana instead of Amazon QuickSight to create the
dashboard. Grafana is an open source visualization tool that can also connect to Amazon
Timestream, but it requires additional steps to set up and configure, such as deploying a
Grafana server on Amazon EC2, installing the Amazon Timestream plugin, and creating an
IAM role for Grafana to access Timestream. These steps can increase the latency and
complexity of the solution.

B). Configure the S3 bucket to send a notification to an AWS Lambda function when any new
object is created. Use the Lambda function to publish the data to Amazon Aurora. Use
Aurora as a source to create an Amazon QuickSight dashboard. This option is not suitable
for displaying a real-time view of operational efficiency, as it introduces unnecessary delays
and costs in the data pipeline. First, the sensor data is written to an S3 bucket by Amazon
Kinesis Data Firehose, which can have a buffering interval of up to 900 seconds.

Then, the S3 bucket sends a notification to a Lambda function, which can incur additional
invocation and execution time. Finally, the Lambda function publishes the data to Amazon
Aurora, a relational database that is not optimized for time series data and can have higher
storage and performance costs than Amazon Timestream .

D). Use AWS Glue bookmarks to read sensor data from the S3 bucket in real time. Publish
the data to an Amazon Timestream database. Use the Timestream database as a source to
create a Grafana dashboard. This option is also not suitable for displaying a real-time view of
operational efficiency, as it uses AWS Glue bookmarks to read sensor data from the S3
bucket. AWS Glue bookmarks are a feature that helps AWS Glue jobs and crawlers keep
track of the data that has already been processed, so that they can resume from where they
left off. However, AWS Glue jobs and crawlers are not designed for real-time data
processing, as they can have a minimum frequency of 5 minutes and a variable start-up time.
Moreover, this option also uses Grafana instead of Amazon QuickSight to create the
dashboard, which can increase the latency and complexity of the solution .

1: Amazon Managed Streaming for Apache Flink

2: Amazon Timestream

3: Amazon QuickSight

Analyze data in Amazon Timestream using Grafana

Amazon Kinesis Data Firehose

Amazon Aurora

AWS Glue Bookmarks

AWS Glue Job and Crawler Scheduling
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QUESTION NO: 16
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BUES #2|E FMELICH AWS Lambda & +8 3 £5t01 £31 Al
OHEE ddgfLict

.csVE ParquetZ H4EHEFLICH.

C. SQL #Z|E Ar85tod 28t Cllo|E 2471 ZEE EC2 QIAEA 78 SQL Server
CilO|E{H|O| A0 E7|E& WHEELICH 27|& e12E{H AWS Glue AEEZHE dHstT
ASSIMIL. CIO|E{E A1 Parquet 40| C|O|E{E S3 HZISE M& 5= AWS Glue
S HHELICH iy A™ME|= 5 AWS Glue 2 S of 2FgfLICt

D. JDBC(Java Database Connectivity)& AF& 304 EC2 QIAE A 7|8t Cl|O|E{HIO|AE
#2l5t= AWS Lambda & & MMELICH Z2F C|o|eHE AM5tD, H|0|E{& Parquet
Haloz HEHSH D, CIOIEHE S3 HASE MESHE S Lambda &8 & LICH Amazon
EventBridgeE At&3t01 Lambda &7t OHY AAE|T 5 0i| 2 ELCt.

Answer: A

Explanation:

Option A is the most operationally efficient way to meet the requirements because it
minimizes the number of steps and services involved in the data export process. AWS Glue
is a fully managed service that can extract, transform, and load (ETL) data from various
sources to various destinations, including Amazon S3. AWS Glue can also convert data to
different formats, such as Parquet, which is a columnar storage format that is optimized for
analytics. By creating a view in the SQL Server databases that contains the required data
elements, the AWS Glue job can select the data directly from the view without having to
perform any joins or transformations on the source data. The AWS Glue job can then transfer
the data in Parquet format to an S3 bucket and run on a daily schedule.

Option B is not operationally efficient because it involves multiple steps and services to
export the data. SQL Server Agent is a tool that can run scheduled tasks on SQL Server
databases, such as executing SQL queries.

However, SQL Server Agent cannot directly export data to S3, so the query output must be
saved as .csv objects on the EC2 instance. Then, an S3 event must be configured to trigger
an AWS Lambda function that can transform the .csv objects to Parquet format and upload
them to S3. This option adds complexity and latency to the data export process and requires
additional resources and configuration.

Option C is not operationally efficient because it introduces an unnecessary step of running
an AWS Glue crawler to read the view. An AWS Glue crawler is a service that can scan data

AL

Data-Engineer-Associate-KR preparation materials, Data-Engineer-Associate-KR training materials, Data-Engineer-Associ
https://selftestengine.testkingit.com/Amazon/latest-Data-Engineer-Associate-KR-exam-dumps.html



https://selftestengine.testkingit.com/Amazon/latest-Data-Engineer-Associate-KR-exam-dumps.html

Data-Engineer-Associate-KR Exam Practice Training Materials - Data-Engineer-Associate-KR Test Dumps - TestKingsIT

sources and create metadata tables in the AWS Glue Data Catalog. The Data Catalog is a
central repository that stores information about the data sources, such as schema, format,
and location. However, in this scenario, the schema and format of the data elements are
already known and fixed, so there is no need to run a crawler to discover them. The AWS
Glue job can directly select the data from the view without using the Data Catalog. Running a
crawler adds extra time and cost to the data export process.

Option D is not operationally efficient because it requires custom code and configuration to
query the databases and transform the data. An AWS Lambda function is a service that can
run code in response to events or triggers, such as Amazon EventBridge. Amazon
EventBridge is a service that can connect applications and services with event sources, such
as schedules, and route them to targets, such as Lambda functions. However, in this
scenario, using a Lambda function to query the databases and transform the data is not the
best option because it requires writing and maintaining code that uses JDBC to connect to
the SQL Server databases, retrieve the required data, convert the data to Parquet format,
and transfer the data to S3.

This option also has limitations on the execution time, memory, and concurrency of the
Lambda function, which may affect the performance and reliability of the data export process.
AWS Certified Data Engineer - Associate DEA-C01 Complete Study Guide

AWS Glue Documentation

Working with Views in AWS Glue

Converting to Columnar Formats

QUESTION NO: 17

8t 3|Al7} Amazon RedshiftE Al&35t0{ & °E —75— LHed2 X{&Hg I—||-'—|' 0| 3lAt= Ol =&
ClO[E{ 7t K& &l orders E|O|E 1t &l E= YO|OIEE =& 7[5 &5t staging
EO|E&2 Efstn U&LICE A= orders E1|0|='01IH OEHEI 7|§§ AR SH 2 staging
E|O0[Z 0l |4l HIO|E{E orders El|O|E 01| &F I3t oF & LICt. 042 52| o = 2|71 04404 A
orders E|O|&2| 2|4l MEE EHR=E §fLCt

oiH &R M0| o248t 27 A& 2 %—’—'F-%EUFO’?

A. Amazon Redshift Spectrum=2 Al&35t0{ && H|O|20|AM 2QefEl BZEE AHX|stn
AHO|A Eo|E2| BZEE FE H|o|Eo] gr%!gru:r.

B. &2 H|o|E1} AH|O|Z E|0|E2& Amazon S30{| (12 E&FLICH Amazon AthenaS
AME o|'0=| Amazon S30{| A 2eEHE —’F—._ E1|0|§ ClOIEHE AFA|st A AE|O|A E|O|=
CO|EHE &f EfLICt S30f /= F& Ell0|=2 Amazon Redshifte| &2 HO|E2
SALgFLICE

C. Amazon Athena HIC{H|O|E|= F{2|& A& 350 orders ElO|20iAM 2eEl BZEE
olaLict QEHE HZ=E XISt AE|0|E E|0|E2] 2= £ orders Bl 0|20
Ardghlct,

3 I'-I[I

D. Amazon Redshift A& T2 A|X{E =F44510{ orders EHIO|E0|AM QeiE HZEE A XI5t
staging EIO[E0M M B[ZEE & USIMIR.

Answer: D

Explanation:

Option D is correct because Amazon Redshift stored procedures are designed to
encapsulate a sequence of SQL statements and business logic inside the database. AWS
documentation states that stored procedures are commonly used for data transformation,
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data validation, and business-specific logic, and that they can combine multiple SQL steps
into one procedure. AWS also documents the standard Redshift pattern for deleting stale
rows and inserting fresh rows from a staging table, which is exactly the requirement here.
Keeping the operation inside Redshift is the most direct way to maintain an up-to-date orders
table for downstream consumers.

Option A is incorrect because Redshift Spectrum is for querying external data in S3, not for
performing this in- place Redshift table-maintenance pattern. Option B adds unnecessary
unload and reload steps, creating delay and operational complexity. Option C is also
unsuitable because Athena federated queries are not the right mechanism for transactional
maintenance of Redshift tables. The correct DEA-C01-style answer is to use Redshift-native
procedural SQL to delete stale rows and insert current rows from staging.

QUESTION NO: 18

oI O|E| A K|L|0{7} AWS Glue Apache Spark F&, gt & 2E(ETL) e #4451
2lgLict. ol tdols 2717+ 21 & F 742l DataFrame S -3 XQIste X0l

= Elof et

rtg 2F 2 Qls xtfo| Amjgrich Zxlol 2 Zztol giaLict

o B ZMo| 2R E HAE & 2UST2?

A. AWS Glue Spark MZ £2[XtE A+S gLt

B. £fd0i| AF& & Amazon Elastic Block Store(Amazon EBS) 2 &2 H{Z &L|C}.

C. Ztjo| Xad wigt xQIg2 HEZEIHAE XTQIoZ wststL|C}

D. DataFramesZ DynamicFramesZ 9485t 1 2240 A DynamicFrame =212 $&igfL|C}.
Answer: C

Explanation:

A sort-merge join generates large shuffle files, leading to "No space left on device" errors
when both datasets are large. Using a broadcast join sends a smaller dataset to all
executors, avoiding shuffle and disk 1/0 overhead.

"Broadcast joins reduce shuffle I/0O by distributing the smaller dataset to all worker nodes,
mitigating disk space and shuffle errors."

- Ace the AWS Certified Data Engineer - Associate Certification - version 2 - apple.pdf This
is the most cost-effective and direct fix for large shuffle-stage failures.

QUESTION NO: 19

ClO|E] A X|L|o{E MZR O|o|E| MAMXIE AWSOl| 2 2 &5HofF BrL|Ct Clo|E MAtRI=
olO|E{ A& 2 AWSZE oto|zai|o|MatoF & LCt.

ClO|E &A= HI=L|A ofEE|7H0|M 8 X|¥st= BE2 CIO|E mo|Z2telg | K|
zhe|ghuict. 2 ool eteloll= AMHIA H™E o s X4 ZF 0| Rloof ELCt Ci|OfE
AX|L|o{= CIOIE Hatxtol 2= ajalA Clo|E ME{o|M AWSE Eot (44 S M st of
gfLict diolEf AX|L|o{z HEER] QIE{HIS A83t0 2| 0|A C|O|E ME{0A AWSE
ClO|EE T&sHMde= e Euct.

o{iH £FMO| OlzfEt LT ME S SFAAMNK?

A. MZ2 O|o|E{ 2 AFXI0l A Amazon Elastic Container Service(Amazon ECS)0il Amazon
Machine Images(AMI)E 24d5t04 O EE|F|0|Mo| T E 7|gtE MESEF X|AIRLICE.
2z 0/ Clole MEHEF A2 5185t HEE MEXol| Eot J&2 PHELICh

B. 2 Z2{|0|A l|0|E{ ME{0il AWS Direct Connect 2422 BHELICE AWS Secrets
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Manager0i| MH|A A1 X123 Z3HS K& L C.

C. H=E& MELlof| 2ot O & & BrELICt O|o|H M akRtol| 8iF 5t= CIDR =5 0{| ATt
HEE 58T Eot D& S FEELICE BrE Em 7t ot F 2l 02| MBE URLE

Z g5t Amazon S3 HZ!2 B L}

D. 2= 0|4 o|o]|E{ ME{0il AWS Direct Connect 9122 BHELICH ofZEZ|7i0|M 7|12 AWS
Secrets Managerol| A& & LICH Bt2 @7} 61 F 2 M AHBE URLO| Z & E Amazon S3
HZIE BHELch

Answer: B

Explanation:

For secure migration of data from an on-premises data center to AWS without using the
public internet, AWS Direct Connect is the most secure and reliable method. Using Secrets
Manager to store service account credentials ensures that the credentials are managed
securely with automatic rotation.

AWS Direct Connect:

Direct Connect establishes a dedicated, private connection between the on-premises data
center and AWS, avoiding the public internet. This is ideal for secure, high-speed data
transfers.

Reference: AWS Direct Connect

AWS Secrets Manager:

Secrets Manager securely stores and rotates service account credentials, reducing
operational overhead while ensuring security.

Reference: AWS Secrets Manager

Alternatives Considered:

A (ECS with security groups): This does not address the need for a secure, private
connection from the on- premises data center.

C (Public subnet with presigned URLSs): This involves using the public internet, which does
not meet the requirement.

D (Direct Connect with presigned URLs): While Direct Connect is correct, presigned URLs
with short expiration dates are unnecessary for this use case.

References:

AWS Direct Connect Documentation

AWS Secrets Manager Documentation

QUESTION NO: 20
8t 3|A 7 B Y HHEA AHH0| Q= HIOIE HIAIE F+EFLICEH 3|AtE HEHEAA HH9
2 E Oo|HE 7t 2a35tsok FLCH HHEAA HH2 AWS Lake Formation2 AHS 5104
CIOIEHE SY0M S5t HMA HEHS Fo{FLICH
0| &|Al= Amazon Redshift Serverless E|0|2 21 &2 Z&sl= MZ2 CIO|E MEE
otE A& LICt olole elX|L|o{= otAE Bl dio|EH MES2 SFatoF & LICt otAIR &l
A o| ot2| Eleholgk HMAE = Qlofof B LICH GO QX|L|o{= SYEt HIOIH MES
e & Bt Stsok gLict

M ZE+ B2 0tAE Bo| HMASoF 3= A1t CHE o+l ElErel doil M| AsHoF & LICt.
Olg{et 2F A& 2 5F35t7| 2Ial ollolE 2X|L|{o{= offEH BHAH =& 2 F|sHoF & LIt?
(2748 MEHSIMIR.)
A. 2R5lof 3t EO|EQ| RE pHELICH 28t ok Z&rL|Ct

k=3
[
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E'-OH

B. 37 3lloF 5t= E|0|2 0| £ & E Amazon Redshift G| O|E{& A& LICtH

C. OHAEE 7 I’“oﬂH Amazon Redshift 22|18 VPC AIEZQIEE CHEL|CH OtARE o
Foll CHEt M| & HEHS FoiELCt.

D. Amazon Redshift IHIOIEi SR E HHAA A ™| Lake Formation ZHE230{ SR ELICH
E. OtAIE & 72| Amazon Redshift Serverless 294 11 & 0l Amazon Redshift H| O|E]
ZRE BRI

Answer: AE

Explanation:

The company is using a data mesh architecture with AWS Lake Formation for governance
and needs to share specific subsets of data with different teams (marketing and compliance)
using Amazon Redshift Serverless.

Option A: Create views of the tables that need to be shared. Include only the required
columns.Creating views in Amazon Redshift that include only the necessary columns allows
for fine-grained access control. This method ensures that each team has access to only the
data they are authorized to view.

Option E: Share the Amazon Redshift data share to the Amazon Redshift Serverless
workgroup in the marketing team ' s account.Amazon Redshift data sharing enables live
access to data across Redshift clusters or Serverless workgroups. By sharing data with
specific workgroups, you can ensure that the marketing team and compliance team each
access the relevant subset of data based on the views created.

Option B (creating a Redshift data share) is close but does not address the fine-grained
column-level access.

Option C (creating a managed VPC endpoint) is unnecessary for sharing data with specific
teams.

Option D (sharing with the Lake Formation catalog) is incorrect because Redshift data shares
do not integrate directly with Lake Formation catalogs; they are specific to Redshift
workgroups.

References:

Amazon Redshift Data Sharing

AWS Lake Formation Documentation

QUESTION NO: 21
O 3|Atoll= 7HQ! AlEd HE (PIT) Cl|O|E{2F HI PII IHIOIEWP Z3HEl JSON mo| l&LCt.
3At=E 22l & 2M2 2|l ClolE{E AMS3atioF g LICt 7HR! Al HE 7t ot C|O|EH = &AL
L 2 & ALEHO OlségaF 2= Qlojof BfLCt 71l Al HE = XMgHE! 22 2o At

NS E|o{of & LICH 28 QLHSIEE =|A56HHAM O|2et LT ME 2 SF 5t £FM2
Folunte?
A. JSON I} 2 Amazon S3 HZ!0| ME & LICH. AWS GlueE 435104 U E PIl H|O|E{ 7+
ZehEl o Steket PIZE O CllO|E{7F 2 & &l It St E 2 ErLICH £33 o2 HE 9|
S3 HZlol| MEErLICH AF2 XA ol et 2ol B 8 HAMA HEHE Fo =|§. L|Ct.
B. JSON I} 22 Amazon S3 HHZI0d| K& & LICH. Amazon MacieE A& 304 PIl GIO|E{E
Algd5t T AFEAL SO 2t HAM|A HEHE FodgLICt
C. JSON 2 Amazon S3 HHZ!0d| K& & LICH. AWS Lake Formation0Oi| M It A 7[0S
9FEE*§:LSP°*L—IEF Lake Formation T&t2 AL&5t0{ AtE A} R0 2t 223t dlo|Eo|
CHet HMAE NS EL|ct
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D. Amazon RDS PostgreSQL Ci|O|E{H|O|A F THE M+ erL|Ct. PII Cl|O|E{ 2t HIPII CIO|E{E
Zt Cl|o|E{H|o| A0 2E=gFLCE AL X &0 2L Cl|O[E{H| o[ A0 CHEr M2 HEtS
£oqghL|Ct.

Answer: C

QUESTION NO: 22

gt At BA &R MHE FF5ID U&LICE Ol £F M2 Olo|H Blo|2 AEE[XIZ
Amazon S3E A3t 1 C|0|E] 9015t RAE Amazon RedshiftE AL &fLIC}H Z|ALE
Amazon Redshift Spectrume AF& 3504 Amazon S30 /= HIO|E{E #2|5te{ & LCt.
7HE wHE HEIE M3steE B2 FUULIM? (27HE MEHSHMIR.)

A. gzip &S AI235t04 7 Tt LS 1GBO|A 5GB Ato|e] 3 7|2 t=&hL|Ct.

B. ¥ 7|gt M& m HAIS AFSELCH.

C. 7HE ut™Qol g ZAXE 7|W o2 H|0|EE 2 Lct

E. CtS0| ot m U A2 AHSELCH

Answer: B C

Explanation:

Amazon Redshift Spectrum is a feature that allows you to run SQL queries directly against
data in Amazon S3, without loading or transforming the data. Redshift Spectrum can query
various data formats, such as CSV, JSON, ORC, Avro, and Parquet. However, not all data
formats are equally efficient for querying. Some data formats, such as CSV and JSON, are
row-oriented, meaning that they store data as a sequence of records, each with the same
fields. Row-oriented formats are suitable for loading and exporting data, but they are not
optimal for analytical queries that often access only a subset of columns. Row-oriented
formats also do not support compression or encoding techniques that can reduce the data
size and improve the query performance.

On the other hand, some data formats, such as ORC and Parquet, are column-oriented,
meaning that they store data as a collection of columns, each with a specific data type.
Column-oriented formats are ideal for analytical queries that often filter, aggregate, or join
data by columns. Column-oriented formats also support compression and encoding
techniques that can reduce the data size and improve the query performance. For example,
Parquet supports dictionary encoding, which replaces repeated values with numeric codes,
and run- length encoding, which replaces consecutive identical values with a single value and
a count. Parquet also supports various compression algorithms, such as Snappy, GZIP, and
ZSTD, that can further reduce the data size and improve the query performance.

Therefore, using a columnar storage file format, such as Parquet, will provide faster queries,
as it allows Redshift Spectrum to scan only the relevant columns and skip the rest, reducing
the amount of data read from S3. Additionally, partitioning the data based on the most
common query predicates, such as date, time, region, etc., will provide faster queries, as it
allows Redshift Spectrum to prune the partitions that do not match the query criteria,
reducing the amount of data scanned from S3. Partitioning also improves the performance of
joins and aggregations, as it reduces data skew and shuffling.

The other options are not as effective as using a columnar storage file format and partitioning
the data. Using gzip compression to compress individual files to sizes that are between 1 GB
and 5 GB will reduce the data size, but it will not improve the query performance significantly,
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as gzip is not a splittable compression algorithm and requires decompression before reading.
Splitting the data into files that are less than 10 KB will increase the number of files and the
metadata overhead, which will degrade the query performance. Using file formats that are not
supported by Redshift Spectrum, such as XML, will not work, as Redshift Spectrum will not
be able to read or parse the data. References:

Amazon Redshift Spectrum

Choosing the Right Data Format

AWS Certified Data Engineer - Associate DEA-C01 Complete Study Guide, Chapter 4: Data
Lakes and Data Warehouses, Section 4.3: Amazon Redshift Spectrum

QUESTION NO: 23

Clo|E] AX|Loi= 00 FEE MEIStE ClolE molze2tele] 5SS Z|xst8loF &LCt.
Z 2 dlo|E= Y Amazon S3 HHZ! ol =& ElL|C.

Clo|H lX|Lo{= OfF B HM| 2I2[E M-l stod of] EmM Hele| FF
FE HIOIE401IA-I XEE FEfLICE dlo|E AX|L|o{= C|o|H 20| &7
MatElX| Bt =5 ot= £|1M3t £F 40| Lo

A.FE ”WE 7| © Z O|0|E{E 2&ELICH Amazon AthenaZ AFE3l04 H|O|E{E
FHElgLch

B. ¥ EME 7|Z2Z H|0|EE & LICH. Amazon Redshift& At& 5104 C|O|E &
F |t

C. EE IME 7|E2 2 H0|EE BT LICH Amazon EMRE A8 35104 O|O|E{E
el Lch

D. EE IME 7|Z2E LIO|IHE &
el Lok

Answer: A

Explanation:

For query workloads on S3 data that depend on date-based filters, partitioning by order date
optimizes performance and cost because Athena reads only the relevant partitions.

Athena scales automatically and doesn't degrade with increasing data size when partitions
are managed efficiently.

"Partitioning data in Amazon S3 based on query predicates such as order date improves
Athena query performance and reduces scanned data volume."

- Ace the AWS Certified Data Engineer - Associate Certification - version 2 - apple.pdf This
is the most cost-effective and scalable option for date-based queries.

SdME 7IELR
s # 2| 4s0l

ok

SFL|CF. Amazon AuroraZ® Al23t04 O|O|EE

QUESTION NO: 24
Cllo|E] A X|L|0{= Amazon S3 BHZ!04| Q= TIO|E{0| CHEH Amazon Athena #HZ|I&
AlstistL|C} Athena #2l= AWS Glue O|O|E]| 7tEf2 1 Z2 HIEIC|O|E| E|O|E2 2 AFSELICH
ClOlE] &KX [L|0{= Athena F 2| 7| &0l ds H= 30| Mt T JUSS YHARMESLICEH
ClOlE] & X[L|o{= ds E= FHafol #Qlo| S3 HZlol| = B2 9| mtE[Molz2tn
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HZ g LCt

C. S3 HZ! MFALE 7|BtS 2 Athena ZIE|M T2 MME AL EFLCY.

D. S3 HZ!ofl /= HIO|E{E Apache Parquet @Al 2 g42H8tL|C)

E. Amazon EMR S3DistCP R EZ|E|E AtE5t0{ S3 H{Z! o] 22 X E O & A=

AgferLct.

Answer: A C

Explanation:

The best solutions to resolve the performance bottleneck and reduce Athena query planning
time are to create an AWS Glue partition index and enable partition filtering, and to use
Athena partition projection based on the S3 bucket prefix.

AWS Glue partition indexes are a feature that allows you to speed up query processing of
highly partitioned tables cataloged in AWS Glue Data Catalog. Partition indexes are available
for queries in Amazon EMR, Amazon Redshift Spectrum, and AWS Glue ETL jobs. Partition
indexes are sublists of partition keys defined in the table. When you create a partition index,
you specify a list of partition keys that already exist on a given table. AWS Glue then creates
an index for the specified keys and stores it in the Data Catalog. When you run a query that
filters on the partition keys, AWS Glue uses the partition index to quickly identify the relevant
partitions without scanning the entire table metadata. This reduces the query planning time
and improves the query performance1.

Athena partition projection is a feature that allows you to speed up query processing of highly
partitioned tables and automate partition management. In partition projection, Athena
calculates partition values and locations using the table properties that you configure directly
on your table in AWS Glue. The table properties allow Athena to 'project’, or determine, the
necessary partition information instead of having to do a more time-consuming metadata
lookup in the AWS Glue Data Catalog. Because in-memory operations are often faster than
remote operations, partition projection can reduce the runtime of queries against highly
partitioned tables. Partition projection also automates partition management because it
removes the need to manually create partitions in Athena, AWS Glue, or your external Hive
metastore2.

Option B is not the best solution, as bucketing the data based on a column that the data have
in common in a WHERE clause of the user query would not reduce the query planning time.
Bucketing is a technique that divides data into buckets based on a hash function applied to a
column. Bucketing can improve the performance of join queries by reducing the amount of
data that needs to be shuffled between nodes. However, bucketing does not affect the
partition metadata retrieval, which is the main cause of the performance bottleneck in this
scenario3.

Option D is not the best solution, as transforming the data that is in the S3 bucket to Apache
Parquet format would not reduce the query planning time. Apache Parquet is a columnar
storage format that can improve the performance of analytical queries by reducing the
amount of data that needs to be scanned and providing efficient compression and encoding
schemes. However, Parquet does not affect the partition metadata retrieval, which is the
main cause of the performance bottleneck in this scenario4.

Option E is not the best solution, as using the Amazon EMR S3DistCP utility to combine
smaller objects in the S3 bucket into larger objects would not reduce the query planning time.
S3DistCP is a tool that can copy large amounts of data between Amazon S3 buckets or from
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HDFS to Amazon S3. S3DistCP can also aggregate smaller files into larger files to improve
the performance of sequential access. However, S3DistCP does not affect the partition
metadata retrieval, which is the main cause of the performance bottleneck in this scenario5.
References:

Improve query performance using AWS Glue partition indexes

Partition projection with Amazon Athena

Bucketing vs Partitioning

Columnar Storage Formats

S3DistCp
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QUESTION NO: 25
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QUESTION NO: 26
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A. AWS Glue

B. Amazon EMR

C. Aws Zrct

D. Amazon Redshift

Answer: B

Explanation:

AWS Glue is a fully managed serverless ETL service that can handle petabytes of data in
seconds. AWS Glue can run Apache Spark and Apache Flink jobs without requiring any
infrastructure provisioning or management. AWS Glue can also integrate with Apache Pig,
Apache Oozie, and Apache Hbase using AWS Glue Data Catalog and AWS Glue workflows.
AWS Glue can reduce the overall operational overhead by automating the data discovery,
data preparation, and data loading processes. AWS Glue can also optimize the cost and
performance of ETL jobs by using AWS Glue Job Bookmarking, AWS Glue Crawlers, and
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AWS Glue Schema Registry. References:

AWS Glue

AWS Glue Data Catalog

AWS Glue Workflows

[AWS Glue Job Bookmarking]

[AWS Glue Crawlers]

[AWS Glue Schema Registry]

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

QUESTION NO: 27
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A. AWS Glue 2 Of7H#H~0f AHE ZHE MHEELICH
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Answer: D E

Explanation:

AWS Secrets Manager is a service that allows you to securely store and manage secrets,
such as database credentials, API keys, passwords, etc. You can use Secrets Manager to
encrypt, rotate, and audit your secrets, as well as to control access to them using fine-
grained policies. AWS Glue is a fully managed service that provides a serverless data
integration platform for data preparation, data cataloging, and data loading. AWS Glue jobs
allow you to transform and load data from various sources into various targets, using either a
graphical interface (AWS Glue Studio) or a code-based interface (AWS Glue console or AWS
Glue API).

Storing the credentials in AWS Secrets Manager and granting the AWS Glue job 1AM role
access to the stored credentials will meet the requirements, as it will remediate the security
vulnerability in the AWS Glue job and securely store the credentials. By using AWS Secrets
Manager, you can avoid hard coding the credentials in the job script, which is a bad practice
that exposes the credentials to unauthorized access or leakage. Instead, you can store the
credentials as a secret in Secrets Manager and reference the secret name or ARN in the job
script. You can also use Secrets Manager to encrypt the credentials using AWS Key
Management Service (AWS KMS), rotate the credentials automatically or on demand, and
monitor the access to the credentials using AWS CloudTrail. By granting the AWS Glue job
1AM role access to the stored credentials, you can use the principle of least privilege to
ensure that only the AWS Glue job can retrieve the credentials from Secrets Manager. You
can also use resource-based or tag-based policies to further restrict the access to the
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credentials.

The other options are not as secure as storing the credentials in AWS Secrets Manager and
granting the AWS Glue job 1AM role access to the stored credentials. Storing the credentials
in the AWS Glue job parameters will not remediate the security vulnerability, as the job
parameters are still visible in the AWS Glue console and API. Storing the credentials in a
configuration file that is in an Amazon S3 bucket and accessing the credentials from the
configuration file by using the AWS Glue job will not be as secure as using Secrets Manager,
as the configuration file may not be encrypted or rotated, and the access to the file may not
be audited or controlled. References:

AWS Secrets Manager

AWS Glue

AWS Certified Data Engineer - Associate DEA-C01 Complete Study Guide, Chapter 6: Data
Integration and Transformation, Section 6.1: AWS Glue

QUESTION NO: 28
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Answer: C

Explanation:

The best solution to meet the requirements of creating a data catalog that includes the loT
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 in 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 Python1. 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.
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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 loT 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 idle1. 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 loT 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 jobs8. 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 loT data and frequent schema 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 capacity10. Amazon
Redshift Spectrum is a feature of Amazon Redshift that allows you to query and join data
across your data warehouse and your data lake using standard SQL11. Redshift stored
procedures are SQL statements that you can define and store in Amazon Redshift, and then
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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 IoT 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 loT 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, instead 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 functions that you can invoke from within an
Amazon Redshift query. Amazon Redshift Data API 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
functions13. 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 loT 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 functions 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
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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?]
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Answer: D

Explanation:

Option D provides the lowest runtime because it uses a table format designed for efficient
incremental upserts on Amazon S3, rather than repeatedly scanning and rewriting large
portions of a 1 TB dataset. Although Spark on its own (Options A and C) can perform
joins/merges, updating files stored in S3 typically requires expensive rewrites, especially as
data grows. By contrast, Apache Hudi is purpose-built for maintaining large datasets on
object storage with incremental updates, which directly fits "update up to 10,000 records
every day" without reprocessing the full historical footprint.

For the compute layer, the document highlights that Amazon EMR provides a fully managed
environment for running Apache Spark and other big data frameworks to process and
analyze large datasets, making it appropriate for high-scale processing where performance
matters. This is a better fit than using Pandas on 1 TB (Option B), which is not designed for
distributed processing at that scale.

Therefore, combining EMR + Spark with an incremental storage framework (Hudi) is the most
runtime- efficient approach for daily record-level updates on S3.
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