ETL INTERVIEW QUESTIONS AND ANSWERS

ETL INTERVIEW QUESTIONS AND ANSWERS PROVIDE A CRITICAL GATEWAY FOR ASPIRING AND EXPERIENCED DATA PROFESSIONALS
SEEKING TO EXCEL IN ROLES THAT INVOLVE DATA INTEGRATION, TRANSFORMATION, AND LOADING. UNDERSTANDING THE
FUNDAMENTAL CONCEPTS AND PRACTICAL APPLICATIONS OF ETL IS PARAMOUNT FOR SUCCESS IN TODAY'S DATA-DRIVEN
LANDSCAPE. THIS COMPREHENSIVE GUIDE DELVES INTO THE MOST COMMON ETL INTERVIEW QUESTIONS, OFFERING DETAILED
EXPLANATIONS AND STRATEGIC ANSWERS DESIGNED TO IMPRESS POTENTIAL EMPLOYERS. WE WILL COVER FOUNDATIONAL
KNOWLEDGE, TECHNICAL SKILLS, PROBLEM-SOLVING SCENARIOS, AND BEST PRACTICES. W/HETHER YOU ARE PREPARING FOR YOUR
FIRST ETL JOB INTERVIEW OR AIMING TO ADVANCE YOUR CAREER, MASTERING THESE QUESTIONS WILL SIGNIFICANTLY BOOST
YOUR CONFIDENCE AND DEMONSTRATE YOUR EXPERTISE.
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UNDERSTANDING ETL FUNDAMENTALS

THe TErM ETL, STANDING FOR EXTRACT, TRANSFORM, AND LOAD, REPRESENTS A THREE-PHASE PROCESS FUNDAMENTAL TO
DATA WAREHOUSING AND BUSINESS INTELLIGENCE. IN THE EXTRACT PHASE, DATA IS RETRIEVED FROM VARIOUS SOURCE
SYSTEMS, WHICH CAN RANGE FROM RELATIONAL DATABASES AND FLAT FILES TO APIS AND CLOUD-BASED APPLICATIONS. THE
TRANSFORM PHASE INVOLVES CLEANING, STANDARDIZING, AND ENRICHING THE EXTRACTED DATA TO ENSURE IT MEETS THE
REQUIRED BUSINESS RULES AND ANALYTICAL NEEDS. FINALLY, THE LOAD PHASE INVOLVES WRITING THE TRANSFORMED DATA
INTO A TARGET DESTINATION, TYPICALLY A DATA WAREHOUSE, DATA LAKE, OR OTHER ANALYTICAL REPOSITORY.

A SOLID GRASP OF THESE CORE PRINCIPLES IS NON-NEGOTIABLE FOR ANY CANDIDATE. INTERVIEWERS WANT TO GAUGE YOUR
UNDERSTANDING OF WHY ETL IS NECESSARY AND HOW IT CONTRIBUTES TO AN ORGANIZATION'S ABILITY TO MAKE INFORMED
DECISIONS. IT'S ABOUT MORE THAN JUST MOVING DATA, IT'S ABOUT MAKING DATA USABLE, RELIABLE, AND ACCESSIBLE FOR
BUSINESS INSIGHTS.

WHAT IS ETL?

ETL IS A DATA INTEGRATION PROCESS THAT CONSOLIDATES DATA FROM DISPARATE SOURCES INTO A SINGLE, CONSISTENT
DATA STORE. THE 'E’ STANDS FOR EXTRACT, WHERE DATA IS READ FROM SOURCE SYSTEMS. THE ‘T’ STANDS FOR TRANSFORM,
WHERE DATA IS CLEANSED, VALIDATED, CONVERTED, AND ENRICHED ACCORDING TO PREDEFINED BUSINESS RULES. THE ‘L’ STANDS
FOR LOAD, WHERE THE TRANSFORMED DATA IS WRITTEN INTO A TARGET SYSTEM, SUCH AS A DATA WAREHOUSE. THIS PROCESS
IS CRUCIAL FOR POPULATING DATA WAREHOUSES, ENABLING REPORTING, ANALYTICS, AND BUSINESS INTELLIGENCE INITIATIVES.

WHY IS ETL IMPORTANT?

ETL IS IMPORTANT BECAUSE IT ALLOWS ORGANIZATIONS TO GAIN A UNIFIED VIEW OF THEIR DATA, WHICH IS OFTEN SCATTERED
ACROSS MULTIPLE SYSTEMS WITH DIFFERENT FORMATS AND STRUCTURES. BY EXTRACTING, TRANSFORMING, AND LOADING THIS
DATA INTO A CENTRAL REPOSITORY, BUSINESSES CAN PERFORM COMPREHENSIVE ANALYSIS, IDENTIFY TRENDS, MAKE DATA-DRIVEN



DECISIONS, AND IMPROVE OPERATIONAL EFFICIENCY. W ITHOUT ETL, INTEGRATING AND ANALYZING DATA FROM DIVERSE SOURCES
WOULD BE A COMPLEX AND TIME-CONSUMING MANUAL EFFORT, HINDERING BUSINESS AGILITY AND COMPETITIVE ADVANTAGE.

DiFFereNcE BETWEEN ETL AND ELT

THE PRIMARY DIFFERENCE BETWEEN ETL (EXTRACT, TRANSFORM, LOAD) AND ELT (EXTRACT, LOAD, TRANSFORM) LIES IN THE
ORDER OF OPERATIONS AND THE PROCESSING LOCATION. INETL, DATA IS EXTRACTED FROM SOURCES, TRANSFORMED IN AN
INTERMEDIATE STAGING AREA, AND THEN LOADED INTO THE TARGET SYSTEM. THIS IS SUITABLE FOR TRADITIONAL DATA

W AREHOUSES WITH LIMITED PROCESSING POWER. IN EL T, DATA IS EXTRACTED FROM SOURCES AND LOADED DIRECTLY INTO THE
TARGET SYSTEM, OFTEN A DATA LAKE OR MODERN CLOUD DATA W AREHOUSE, WHERE TRANSFORMATION OCCURS USING THE
TARGET SYSTEM'S COMPUTATIONAL RESOURCES. EL T IS GENERALLY PREFERRED FOR ITS SCALABILITY AND ABILITY TO HANDLE
LARGE VOLUMES OF RAW DATA.

Core ETL ConNcepTs AND DEFINITIONS

BEYOND THE BASIC DEFINITION, INTERVIEWERS WILL PROBE YOUR UNDERSTANDING OF THE UNDERLYING CONCEPTS THAT MAKE
ETL PROCESSES EFFECTIVE AND ROBUST. THIS INCLUDES UNDERSTANDING DIFFERENT TYPES OF DATA SOURCES,
TRANSFORMATION TECHNIQUES, AND LOADING STRATEGIES, AS WELL AS CONCEPTS LIKE DATA LINEAGE AND METADATA
MANAGEMENT.

DATA EXTRACTION TECHNIQUES

DATA EXTRACTION INVOLVES RETRIEVING DATA FROM SOURCE SYSTEMS. COMMON TECHNIQUES INCLUDE:

e FULL EXTRACTION: THIS INVOLVES EXTRACTING ALL RECORDS FROM THE SOURCE SYSTEM. IT'S SIMPLE BUT CAN BE
INEFFICIENT FOR LARGE DATASETS.

® INCREMENTAL EXTRACTION: THIS METHOD EXTRACTS ONLY THE DATA THAT HAS CHANGED SINCE THE LAST EXTRACTION.
THIS IS TYPICALLY ACHIEVED BY USING TIMESTAMPS, CHANGE DATA CAPTURE (CDC) MECHANISMS, OR SEQUENCE

NUMBERS.

o CHANGE DATA CaPTURE (CDC): A MORE ADVANCED INCREMENTAL EXTRACTION TECHNIQUE THAT TRACKS CHANGES
(INSERTS, UPDATES, DELETES) MADE TO DATA IN SOURCE SYSTEMS AND RECORDS THEM.

DATA TRANSFORMATION OPERATIONS

THE TRANSFORMATION PHASE IS WHERE DATA IS MADE CONSISTENT AND READY FOR ANALYSIS. KEY OPERATIONS INCLUDE:

o CLEANSING: IDENTIFYING AND CORRECTING ERRORS, INCONSISTENCIES, AND MISSING VALUES IN THE DATA. THIS MIGHT
INVOLVE HANDLING NULLS, CORRECTING TYPOS, OR STANDARDIZING FORMATS.

o STANDARDIZATION: ENSURING DATA CONFORMS TO A UNIFORM FORMAT AND SET OF RULES. EXAMPLES INCLUDE
CONVERTING ALL DATES TO YYYY-MM-DD FORMAT OR STANDARDIZING ADDRESS COMPONENTS.

® ENRICHMENT: ADDING NEW INFORMATION TO EXISTING DATA BY COMBINING IT WITH DATA FROM OTHER SOURCES OR BY
APPLYING BUSINESS LOGIC. FOR INSTANCE, APPENDING CUSTOMER DEMOGRAPHIC DATA TO SALES RECORDS.



o DerRIVATION: CREATING NEW DATA FIELDS BASED ON EXISTING ONES. THIS COULD INVOLVE CALCULATING PROFIT
MARGINS FROM SALES REVENUE AND COST OF GOODS SOLD.

® AGGREGATION: SUMMARIZING DATA TO A HIGHER LEVEL OF GRANULARITY. FOR EXAMPLE, AGGREGATING DAILY SALES
FIGURES TO MONTHLY TOTALS.

* DE-DUPLICATION: IDENTIFYING AND REMOVING DUPLICATE RECORDS TO ENSURE DATA INTEGRITY.

DATA LOADING STRATEGIES

THE LOADING PHASE INVOLVES WRITING THE TRANSFORMED DATA INTO THE TARGET DATA STORE. STRATEGIES VARY BASED ON
REQUIREMENTS!

e FuLL LoOAD: REPLACING ALL EXISTING DATA IN THE TARGET TABLE WITH THE NEW DATA. THIS IS STRAIGHTFORW ARD
BUT CAN BE TIME-CONSUMING AND RESOURCE-INTENSIVE.

® INCREMENTAL LOAD: ADDING NEW RECORDS AND UPDATING EXISTING ONES BASED ON CHANGES. THIS IS MORE EFFICIENT
FOR LARGE DATASETS. TECHNIQUES INCLUDE:

o APPEND ONLY: NEW RECORDS ARE ADDED, AND EXISTING ONES ARE NEVER MODIFIED OR DELETED.
o UPDATE/|NSERTZ EXISTING RECORDS ARE UPDATED IF THEY MATCH A KEY;, NEWW RECORDS ARE INSERTED.

o SLowLY CHANGING DIMENSIONS (SCD): HANDLING HISTORICAL DATA CHANGES. TYPE 1 OVERWRITES OLD
DATA, TYPE 2 ADDS A NEW RECORD WITH A HISTORY FLAG, AND TYPE 3 USES A LIMITED HISTORY COLUMN,

MeTADATA MANAGEMENT

METADATA IS DATA ABOUT DATA. IN ETL/ METADATA DESCRIBES THE SOURCE AND TARGET SYSTEMS, DATA STRUCTURES,
TRANSFORMATION RULES, AND OPERATIONAL LOGS. EFFECTIVE METADATA MANAGEMENT IS CRUCIAL FOR UNDERSTANDING,
GOVERNING, AND MAINTAINING ETL PROCESSES. |T HELPS IN TRACING DATA LINEAGE, IMPACT ANALYSIS, AND DEBUGGING. Key
TYPES OF METADATA INCLUDE BUSINESS METADATA, TECHNICAL METADATA, AND OPERATIONAL METADATA.

ETL TooLs AND TECHNOLOGIES

PROFICIENCY WITH SPECIFIC ETL TOOLS IS A COMMON EXPECTATION IN JOB INTERVIEWS. INTERVIEWERS WANT TO KNOW WHICH
PLATFORMS YOU'RE COMFORTABLE WITH AND HOW YOU LEVERAGE THEIR CAPABILITIES TO BUILD EFFICIENT DATA PIPELINES.

PopuLAR ETL TooLs

CANDIDATES ARE OFTEN ASKED ABOUT THEIR EXPERIENCE WITH LEADING ETL TooLS. FAMILIARITY WITH ONE OR MORE OF THESE
DEMONSTRATES PRACTICAL SKILLS:



® INFORMATICA POWERCENTER

o MicrosorT SQL SERVER INTEGRATION SERVICES (SSIS)
e TALEND OPEN STUDIO

e APACHE NIF|

o AWS GLUE

e AzUre DATA FACTORY

e GoogLE CLoup DATAFLOW

e [IBMDATASTAGE

Bevonp THESE, CLOUD-NATIVE SERVICES ARE INCREASINGLY IMPORTANT. For EXAMPLE, AWS GLUE OFFERS SERVERLESS DATA
INTEGRATION CAPABILITIES, WHILE AzURE DATA FACTORY PROVIDES A CLOUD-BASED ETL AND DATA INTEGRATION SERVICE.
GooGLE CLoub DATAFLOW IS A FULLY MANAGED SERVICE FOR EXECUTING APACHE BEAM PIPELINES, SUITABLE FOR BOTH
BATCH AND STREAMING DATA PROCESSING.

ScrIPTING LANGUAGES AND DATABASES IN ETL

\X/HILE DEDICATED ETL TOOLS ARE PREVALENT, SCRIPTING LANGUAGES AND DATABASE KNOWLEDGE ARE EQUALLY VITAL FOR
cuUsToM ETL SOLUTIONS AND ADVANCED DATA MANIPULATION.

e SQL: THE BACKBONE OF DATA MANIPULATION IN RELATIONAL DATABASES. UNDERSTANDING COMPLEX SQL QUERIES,
STORED PROCEDURES, AND FUNCTIONS IS ESSENTIAL FOR DATA EXTRACTION AND TRANSFORMATION.

o PYTHON: \W/IDELY USED FOR ITS EXTENSIVE LIBRARIES (PANDAS, PYSPARK) FOR DATA MANIPULATION, AUTOMATION,
AND INTEGRATION WITH VARIOUS DATA SOURCES AND APIs.

* SHELL ScRIPTING (BASH): USEFUL FOR AUTOMATING ETL TASKS, FILE MANIPULATION, AND ORCHESTRATING JOBS ON
UNIX-LIKE SYSTEMS.

¢ NoSQL DATABASES: EXPERIENCE WITH NOSQL DATABASES LIKE MONGODB or CASSANDRA CAN BE BENEFICIAL IF
DEALING WITH SEMI"STRUCTURED OR UNSTRUCTURED DATA.

ETL Process DesiGN AND BEST PRACTICES

DESIGNING ROBUST, SCALABLE, AND MAINTAINABLE ETL PROCESSES IS A KEY SKILL. INTERVIEWERS WILL ASSESS YOUR
UNDERSTANDING OF BEST PRACTICES THAT ENSURE DATA INTEGRITY AND EFFICIENT EXECUTION.

DesIGNING AN ETL \W ORkFLOW

DESIGNING AN ETL WORKFLOW INVOLVES SEVERAL CONSIDERATIONS:



¢ REQUIREMENT ANALYSIS: THOROUGHLY UNDERSTANDING THE BUSINESS NEEDS, DATA SOURCES, DATA VOLUMES, AND
TARGET DATA STRUCTURES.

® SOURCE SYSTEM ANALYSIS: IDENTIFYING AVAILABLE DATA, DATA TYPES, SCHEMAS, AND ACCESS METHODS.

o STAGING AREA DESIGN: CREATING A TEMPORARY STORAGE AREA TO HOLD DATA DURING THE TRANSFORMATION
PROCESS, WHICH AIDS IN DEBUGGING AND DATA VALIDATION.

® TRANSFORMATION LOGIC DEFINITION: CLEARLY DEFINING ALL THE RULES FOR DATA CLEANSING, STANDARDIZATION,
AGGREGATION/ AND ENRICHMENT.

® TARGET SCHEMA DESIGN: DESIGNING THE OPTIMAL SCHEMA FOR THE DATA WAREHOUSE OR TARGET DATABASE TO
SUPPORT ANALYTICAL QUERIES.

¢ ERROR HANDLING STRATEGY: IMPLEMENTING MECHANISMS TO CAPTURE, LOG, AND MANAGE ERRORS THAT OCCUR DURING
ANY PHASE OF THE ETL PROCESS.

¢ SCHEDULING AND ORCHESTRATION: DETERMINING HOW AND WHEN ETL JOBS WILL RUN, OFTEN USING SCHEDULERS OR
W ORKFLOW MANAGEMENT TOOLS.

* MONITORING AND ALERTING: SETTING UP SYSTEMS TO MONITOR JOB EXECUTION, PERFORMANCE, AND DATA QUALITY,
WITH ALERTS FOR ANY ANOMALIES.

BesT PrRACTICES FOR ETL DEVELOPMENT

ADHERING TO BEST PRACTICES ENSURES THE RELIABILITY AND EFFICIENCY OF ETL PROCESSES:

® MODULARITY: BREAKING DOWN COMPLEX ETL PROCESSES INTO SMALLER, REUSABLE COMPONENTS OR MODULES.

* PARAMETERIZATION: USING PARAMETERS FOR CONNECTION STRINGS, FILE PATHS, AND DATES TO MAKE JOBS MORE
FLEXIBLE AND EASIER TO MANAGE.

® ERROR HANDLING: IMPLEMENTING COMPREHENSIVE ERROR LOGGING, ROLLBACK MECHANISMS, AND RETRY STRATEGIES.
® DATA VALIDATION: INCORPORATING CHECKS AT VARIOUS STAGES TO ENSURE DATA ACCURACY AND COMPLETENESS.
* PERFORMANCE OPTIMIZATION: REGULARLY REVIEWING AND OPTIMIZING QUERIES, INDEXING, AND RESOURCE UTILIZATION.

* DOCUMENTATION: MAINTAINING CLEAR AND UP-TO-DATE DOCUMENTATION FOR ETLJOBS/ TRANSFORMATIONS, AND
DATA MODELS.

® VERSION CONTROL: USING VERSION CONTROL SYSTEMS FOR ETL SCRIPTS AND CONFIGURATIONS TO TRACK CHANGES
AND FACILITATE COLLABORATION.

® |IDEMPOTENCY: DESIGNING TRANSFORMATIONS THAT CAN BE RUN MULTIPLE TIMES WITH THE SAME INPUT AND PRODUCE THE
SAME OUTPUT, WITHOUT SIDE EFFECTS, FOR EASIER RETRIES.

DATA W AREHOUSING AND ETL

ETL IS INEXTRICABLY LINKED TO DATA WAREHOUSING. UNDERSTANDING HOW ETL POPULATES AND MAINTAINS A DATA
\WAREHOUSE IS A CRUCIAL PART OF AN ETL INTERVIEW.



RoLe ofF ETL IN DATA \W AREHOUSING

ETL PLAYS A FOUNDATIONAL ROLE IN DATA WAREHOUSING. |T IS THE MECHANISM BY WHICH RAW DATA FROM TRANSACTIONAL
SYSTEMS (OI_TP) IS EXTRACTED, TRANSFORMED INTO A FORMAT SUITABLE FOR ANALYSIS, AND THEN LOADED INTO A DATA

\¥ AREHOUSE (OI_AP) THIS TRANSFORMATION PROCESS ENSURES THAT DATA IS CLEANED, CONFORMED, AND INTEGRATED,
MAKING IT CONSISTENT AND RELIABLE FOR REPORTING, BUSINESS INTELLIGENCE, AND DECISION-MAKING. W/ ITHOUT EFFECTIVE ETI_,
A DATA WAREHOUSE WOULD BE POPULATED WITH INCONSISTENT, LOW-QUALITY DATA, RENDERING IT USELESS FOR ITS
INTENDED ANALYTICAL PURPOSES.

DiMeNsIONAL MODELING AND ETL

DIMENSIONAL MODELING IS A DESIGN TECHNIQUE USED FOR DATA WAREHOUSES THAT ORGANIZES DATA INTO FACT TABLES
(CONTAINING MEASURES) AND DIMENSION TABLES (CONTAINING DESCRIPTIVE ATTRIBUTES). ETL PROCESSES ARE RESPONSIBLE
FOR POPULATING THESE TABLES. FOR EXAMPLE, WHEN LOADING A SALES FACT TABLE, THE ETL JoB WOULD EXTRACT SALES
TRANSACTIONS, TRANSFORM THEM BY LOOKING UP SURROGATE KEYS FOR PRODUCTS, CUSTOMERS, AND DATES FROM
CORRESPONDING DIMENSION TABLES, AND THEN LOAD THE TRANSFORMED TRANSACTION DATA ALONG WITH THESE KEYS INTO THE
FACT TABLE. THE ETL PROCESS ENSURES REFERENTIAL INTEGRITY BETWEEN FACT AND DIMENSION TABLES.

DATA MARTS AND ETL

DATA MARTS ARE SUBSETS OF A DATA WAREHOUSE FOCUSED ON A SPECIFIC BUSINESS LINE OR DEPARTMENT. ETL PROCESSES
ARE USED TO EXTRACT RELEVANT DATA FROM THE CENTRAL DATA WAREHOUSE, TRANSFORM IT FURTHER IF NECESSARY, AND
LOAD IT INTO THE DATA MART. THIS ALLOWS FOR SPECIALIZED ANALYSIS AND REPORTING TAILORED TO THE NEEDS OF
INDIVIDUAL BUSINESS UNITS, WHILE STILL LEVERAGING THE INTEGRATED DATA FROM THE ENTERPRISE DATA W AREHOUSE.

PERFORMANCE TUNING AND OPTIMIZATION

ETL PROCESSES CAN BE RESOURCE-INTENSIVE. INTERVIEWERS OFTEN ASK ABOUT STRATEGIES TO OPTIMIZE THEIR PERFORMANCE
TO HANDLE LARGE DATA VOLUMES EFFICIENTLY.

IDENTIFYING PERFORMANCE BOTTLENECKS

PERFORMANCE BOTTLENECKS IN ETL CAN OCCUR AT VARIOUS STAGES:

® SOURCE SYSTEM LIMITATIONS: SLOW DATABASE QUERIES, NETWORK LATENCY, OR INADEQUATE HARDW ARE ON THE
SOURCE.

® EXTRACTION PERFORMANCE: INEFFICIENT QUERIES, LACK OF INDEXING, OR FULL TABLE SCANS FOR INCREMENTAL LOADS.

* TRANSFORMATION PROCESSING: COMPLEX TRANSFORMATIONS, INEFFICIENT ALGORITHMS, OR INSUFFICIENT MEMORY / CPU
ON THE PROCESSING SERVER.

* NETWORK BANDWIDTH: SLOW TRANSFER RATES BETWEEN SOURCE, STAGING, AND TARGET SYSTEMS.

® TARGET SYSTEM LOADING: SLOW WRITES TO THE TARGET DATABASE, LOCKING ISSUES, OR INEFFICIENT INDEXING
STRATEGIES ON THE TARGET.

e TooL LIMITATIONS: INEFFICIENT EXECUTION PLANS GENERATED BY THE ETL TOOL ITSELF.



OPTIMIZATION TECHNIQUES FOR ETL

SEVERAL TECHNIQUES CAN BE EMPLOYED TO OPTIMIZE ETL PERFORMANCE:

o PARALLEL PROCESSING: EXECUTING MULTIPLE ETL TASKS OR TRANSFORMATIONS SIMULTANEOUSLY.

o BATCH PROCESSING OPTIMIZATION: TUNING BATCH SIZES, USING EFFICIENT DATA LOADING UTILITIES (E.G., BULK
INSERTS), AND OPTIMIZING SQL QUERIES.

® |NDEXING: ENSURING APPROPRIATE INDEXES ARE CREATED ON SOURCE AND TARGET TABLES TO SPEED UP DATA RETRIEVAL
AND JOIN OPERATIONS.

* PARTITIONING: DIVIDING LARGE TABLES INTO SMALLER, MORE MANAGEABLE PARTITIONS BASED ON DATE OR OTHER
CRITERIA.

¢ DATA CoMPRESSION: COMPRESSING DATA DURING TRANSFER OR STORAGE TO REDUCE |/O AND NETWORK USAGE.

® |[N-MeEMORY PROCESSING: UTILIZING TOOLS OR TECHNIQUES THAT ALLOW FOR DATA PROCESSING IN MEMORY TO SPEED
UP COMPLEX TRANSFORMATIONS.

o EFFICIENT TRANSFORMATION LOGIC: REWRITING COMPLEX TRANSFORMATIONS TO BE MORE PERFORMANT , PERHAPS USING
DATABASE FEATURES OR OPTIMIZED ALGORITHMS.

® MATERIALIZED VIEWS: PRE-COMPUTING AND STORING RESULTS OF COMPLEX QUERIES FOR FASTER RETRIEVAL.

DATA QUALITY AND VALIDATION

ENSURING DATA QUALITY IS PARAMOUNT FOR RELIABLE ANALYTICS. INTERVIEWERS WILL WANT TO KNOW HOW YOU APPROACH
DATA VALIDATION AND MAINTAIN HIGH DATA STANDARDS.

DATA PROFILING

DATA PROFILING IS THE PROCESS OF EXAMINING THE DATA AVAILABLE IN AN EXISTING DATA SOURCE AND COLLECTING
STATISTICS AND INFORMATION ABOUT THAT DATA. THIS INFORMATION IS THEN USED TO UNDERSTAND THE DATA'S STRUCTURE,
CONTENT, AND QUALITY. [T HELPS IDENTIFY POTENTIAL DATA QUALITY ISSUES SUCH AS MISSING VALUES, INCORRECT DATA
TYPES, OR INCONSISTENT FORMATS BEFORE TRANSFORMATION BEGINS.

DATA VALIDATION RULES

DATA VALIDATION RULES ARE ESTABLISHED TO ENSURE THAT DATA CONFORMS TO SPECIFIED REQUIREMENTS AND BUSINESS
LOGIC. THESE RULES ARE APPLIED DURING THE TRANSFORMATION PHASE AND CAN INCLUDE:

o CoMPLETENESS CHECKS: VERIFYING THAT ALL REQUIRED FIELDS ARE POPULATED.

hd UNIQUENESS CHECKsS: ENSURING THAT PRIMARY KEYS OR OTHER UNIQUE IDENTIFIERS DO NOT HAVE DUPLICATES.



o RANGE CHECKS: VALIDATING THAT NUMERICAL OR DATE VALUES FALL WITHIN AN ACCEPTABLE RANGE.

o FORMAT CHECKS: ENSURING THAT DATA ADHERES TO SPECIFIC FORMATS (E.G., EMAIL ADDRESSES, PHONE NUMBERS,
DATES).

o REFERENTIAL INTEGRITY CHECKS: VERIFYING RELATIONSHIPS BETWEEN TABLES, ENSURING FOREIGN KEYS MATCH PRIMARY
KEYS.

o CoNsISTENCY CHECKS: ENSURING THAT RELATED DATA POINTS ARE CONSISTENT (E.G., A BIRTH DATE THAT PRECEDES A
HIRE DATE).

HANDLING DATA QUALITY ISSUES

W/HEN DATA QUALITY ISSUES ARE IDENTIFIED, SEVERAL ACTIONS CAN BE TAKEN:

e DATA CLEANSING: CORRECTING ERRORS, STANDARDIZING FORMATS, AND IMPUTING MISSING VALUES BASED ON PREDEFINED
LOGIC OR STATISTICAL METHODS.

® REJECTING RECORDS: IN CASES WHERE DATA CANNOT BE CORRECTED OR IS FUNDAMENTALLY FLAWED, RECORDS MAY BE
REJECTED AND LOGGED FOR FURTHER INVESTIGATION.

e ERROR T ABLES: STORING REJECTED RECORDS IN DEDICATED ERROR TABLES FOR REVIEW AND POTENTIAL REPROCESSING.
o ALERTING: NOTIFYING DATA STEWARDS OR BUSINESS USERS OF SIGNIFICANT DATA QUALITY PROBLEMS.

o RooT CAUSE ANALYSIS: INVESTIGATING THE SOURCE OF DATA QUALITY ISSUES TO PREVENT RECURRENCE.

CoMMoN ETL INTERVIEW SCENARIOS

INTERVIEWERS OFTEN USE HYPOTHETICAL SCENARIOS TO ASSESS YOUR PROBLEM-SOLVING SKILLS AND PRACTICAL APPLICATION
ofF ETL KNOWLEDGE.

SCENARIO 1: HANDLING LATE-ARRIVING DATA

QUESTION: Y OU'RE BUILDING AN ETL PROCESS FOR A STREAMING ANALYTICS PLATFORM, AND YOU ENCOUNTER AN ISSUE WHERE
DATA RECORDS ARRIVE OUT OF ORDER OR WITH SIGNIFICANT DELAYS. HOW WOULD YOU DESIGN YOUR ETL PROCESS TO
HANDLE THIS “LATE-ARRIVING DATA"?

ANSWER: HANDLING LATE-ARRIVING DATA REQUIRES A ROBUST DESIGN THAT ACCOMMODATES DATA ARRIVING AFTER THE
EXPECTED WINDOW. | WOULD TYPICALLY IMPLEMENT A COMBINATION OF STRATEGIES:

o STAGING AREA WITH TIMESTAMPS: LOAD ALL INCOMING DATA INTO A STAGING AREA TAGGED WITH ITS ARRIVAL
TIMESTAMP. THIS ALLOWS FOR REORDERING.

o W ATERMARKS: USE WATERMARKING TECHNIQUES TO DEFINE A POINT IN TIME UP TO WHICH DATA IS CONSIDERED
" COMPLETE.” PROCESSING WOULD PROCEED ONCE THE WATERMARK IS REACHED.



* \XINDOWING: EMPLOY TIME WINDOWS (E.G., TUMBLING, SLIDING, SESSION \X/INDO\X/S) TO GROUP DATA FOR
AGGREGATION. FOR LATE DATA, A SLIDING WINDOW THAT OVERLAPS CAN REPROCESS DATA TO INCORPORATE LATE
ARRIVALS.

o LATE DATA SiDE INPUT/OUTPUT: SOME STREAMING PLATFORMS SUPPORT SPECIFIC MECHANISMS FOR HANDLING LATE
DATA, SUCH AS A ”LATE DATA SIDE OUTPUT” \WHERE RECORDS ARRIVING AFTER A DEFINED GRACE PERIOD CAN BE
CAPTURED FOR SEPARATE PROCESSING OR CORRECTION.

¢ RECONCILIATION AND BACKFILLING: PERIODICALLY, OR WHEN A NEW WATERMARK IS ESTABLISHED, RUN RECONCILIATION
JOBS TO IDENTIFY ANY DATA THAT WAS MISSED DUE TO LATENESS AND BACKFILL IT INTO THE TARGET SYSTEM.

o EvenT TIME vs. PROCESSING TIME: CRUCIALLY, | WOULD ENSURE THE ETL PROCESS USES “EVENT TIME” (THE TIME THE
EVENT ACTUALLY OCCURRED) RATHER THAN “PROCESSING TIME” (THE TIME THE SYSTEM RECEIVES THE EVENT) FOR
ACCURATE AGGREGATIONS AND ORDERING.

SCENARIO 2: DEALING WITH ScHEMA CHANGES

QUESTION: THE SOURCE SYSTEM SCHEMA IS SUBJECT TO FREQUENT CHANGES. HOW WOULD YOU DESIGN YOUR ETL PROCESS
TO BE RESILIENT TO THESE SCHEMA CHANGES AND MINIMIZE DISRUPTION?

ANSWER: SCHEMA CHANGES ARE A COMMON CHALLENGE. MY APPROACH WOULD FOCUS ON MAKING THE ETL PROCESS
ADAPTABLE AND ROBUST:

o SCHEMA ON READ vs. SCHEMA ON W/RITE: FOR TRANSFORMATION FLEXIBILITY, |'D LEAN TOWARDS A “SCHEMA ON READ”
APPROACH FOR EXTRACTION WHERE POSSIBLE, ESPECIALLY WHEN LOADING INTO A FLEXIBLE TARGET LIKE A DATA LAKE.
THIS MEANS THE SCHEMA IS APPLIED WHEN DATA IS QUERIED, NOT WHEN IT'S LOADED.

o MeTADATA-DRIVEN ETL: IMPLEMENT A METADATA-DRIVEN ETL FRAMEWORK. THE ETL JOB WOULD READ
CONFIGURATION FROM A METADATA REPOSITORY THAT DEFINES SOURCE COLUMNS, TARGET COLUMNS, AND
TRANSFORMATION RULES. W/HEN A SCHEMA CHANGES, ONLY THE METADATA NEEDS UPDATING, NOT THE CORE ETL CODE.

o DyNaMic CoLUMN HANDLING: DesiGN THE ETL JOBS TO DYNAMICALLY DETECT AND HANDLE NEW COLUMNS, MODIFIED
COLUMN DATA TYPES, OR EVEN DROPPED COLUMNS. THIS MIGHT INVOLVE USING SCHEMA DETECTION FEATURES IN ETL
TOOLS OR WRITING CUSTOM SCRIPTS.

o DATA TYPE CONVERSION: IMPLEMENT ROBUST DATA TYPE CONVERSION LOGIC WITH ERROR HANDLING. FOR INSTANCE, IF
A NUMERIC COLUMN BECOMES A STRING, THE ETL SHOULD BE ABLE TO HANDLE THIS GRACEFULLY, PERHAPS BY
CONVERTING IT TO A STRING TYPE OR FLAGGING IT FOR REVIEW.

® VERSIONED SCHEMAS: MAINTAIN VERSION HISTORY OF SCHEMAS. THE ETL PROCESS CAN BE CONFIGURED TO WORK WITH
SPECIFIC SCHEMA VERSIONS OR TO ADAPT BASED ON THE CURRENT SOURCE SCHEMA VERSION.

® |MPACT ANALYSIS: BEFORE APPLYING SCHEMA CHANGES, CONDUCT THOROUGH IMPACT ANALYSIS TO UNDERSTAND
\WHICH ETLJOBS/ REPORTS, AND DOWNSTREAM PROCESSES WILL BE AFFECTED. THIS ALLOWS FOR PROACTIVE
ADJUSTMENTS.

o AUTOMATED SCHEMA VALIDATION: INCLUDE AUTOMATED CHECKS WITHIN THE ETL PIPELINE TO VALIDATE THE INCOMING
SCHEMA AGAINST EXPECTED PATTERNS AND ALERT ON DISCREPANCIES.



Apbvancep ETL Torics

FoRr SENIOR ROLES, OR TO DEMONSTRATE A DEEPER UNDERSTANDING, BE PREPARED TO DISCUSS MORE ADVANCED ETL concepTs.

DATA VIRTUALIZATION

DATA VIRTUALIZATION PROVIDES A UNIFIED VIEW OF DISPARATE DATA SOURCES WITHOUT PHYSICALLY MOVING THE DATA. IT
ACTS AS AN ABSTRACTION LAYER, ALLOWING USERS TO QUERY DATA FROM MULTIPLE SOURCES AS IF IT WERE IN A SINGLE
DATABASE. WHILE NOT STRICTLY ETL, IT COMPLEMENTS ETL BY PROVIDING ON-DEMAND ACCESS TO DATA AND CAN BE USED IN
CONJUNCTION WITH ETL FOR SPECIFIC USE CASES, LIKE QUERYING REAL-TIME DATA ALONGSIDE HISTORICAL DATA FROM A DATA
\W AREHOUSE.

ReaL-TiME ETL (STreaMING ETL)

TRADITIONAL ETL TYPICALLY OPERATES IN BATCH MODE. REAL-TIME ETL, OR STREAMING ETL, INVOLVES PROCESSING DATA
AS IT IS GENERATED, ENABLING NEAR-INSTANTANEOUS INSIGHTS. THIS IS CRUCIAL FOR APPLICATIONS REQUIRING IMMEDIATE
REACTION TO EVENTS, SUCH AS FRAUD DETECTION, |OT DATA PROCESSING, OR LIVE DASHBOARDS. TECHNOLOGIES LIKE APACHE
KAFkA, APACHE SPARK STREAMING, AND AW/S KINESIS ARE FUNDAMENTAL TO IMPLEMENTING STREAMING ETL.

MasTerR DATA MANAGEMENT (MDM)

MDM IS A DISCIPLINE THAT ENSURES CONSISTENCY AND ACCURACY OF CRITICAL BUSINESS DATA (MASTER DATA) ACROSS AN
ORGANIZATION. ETL PROCESSES OFTEN PLAY A ROLE IN FEEDING DATA INTO MDM SYSTEMS AND CONSUMING CLEANED,
GOVERNED MASTER DATA FROM THEM. FOR EXAMPLE, ETL MIGHT BE USED TO EXTRACT CUSTOMER DATA FROM VARIOUS
SYSTEMS, APPLY TRANSFORMATION RULES FOR STANDARDIZATION, AND THEN LOAD IT INTO AN MDM Hug. THE MDM HUB THEN
RESOLVES DUPLICATES AND ESTABLISHES A “GOLDEN RECORD,” WHICH IS THEN PUSHED BACK OUT TO OTHER SYSTEMS VIA ETL.

DATA GOVERNANCE INETL

DATA GOVERNANCE REFERS TO THE OVERALL MANAGEMENT OF THE AVAILABILITY, USABILITY, INTEGRITY, AND SECURITY OF THE
DATA EMPLOYED IN AN ENTERPRISE. IN THE CONTEXT OF ETL, IT INVOLVES ENSURING THAT DATA TRANSFORMATIONS COMPLY
WITH BUSINESS RULES, REGULATORY REQUIREMENTS (LIKE GDPR or CCPA), AND ORGANIZATIONAL POLICIES. THIS INCLUDES
TRACKING DATA LINEAGE, MANAGING DATA ACCESS CONTROLS, AND MAINTAINING DATA DICTIONARIES. EFFECTIVE DATA
GOVERNANCE ENSURES THAT ETL PROCESSES DELIVER TRUSTWORTHY AND COMPLIANT DATA.

THE JOURNEY OF PREPARING FOR ETL INTERVIEWS IS MULTIFACETED, REQUIRING A BLEND OF THEORETICAL KNOWLEDGE,
PRACTICAL EXPERIENCE, AND STRATEGIC THINKING. BY THOROUGHLY UNDERSTANDING THESE COMMON ETL INTERVIEW
QUESTIONS AND ANSWERS, YOU ARE WELL-EQUIPPED TO DEMONSTRATE YOUR EXPERTISE AND SECURE YOUR DESIRED ROLE IN
THE DATA LANDSCAPE.

FAQ: ETL INTERVIEW QUESTIONS AND ANSWERS



Q: WHAT IS THE MOST CHALLENGING ASPECT OF ETL DEVELOPMENT AND HOW DO YOU
OVERCOME IT?

A: ONE OF THE MOST CHALLENGING ASPECTS IS DEALING WITH DATA QUALITY ISSUES STEMMING FROM DISPARATE AND OFTEN
POORLY MAINTAINED SOURCE SYSTEMS. T O OVERCOME THIS, | FOCUS ON ROBUST DATA PROFILING EARLY IN THE PROJECT TO
IDENTIFY POTENTIAL PROBLEMS, IMPLEMENT COMPREHENSIVE DATA VALIDATION RULES WITHIN THE ETL PROCESS, AND ESTABLISH
CLEAR ERROR HANDLING AND LOGGING MECHANISMS. FOR CRITICAL DATA, | ADVOCATE FOR BUILDING AUTOMATED DATA
QUALITY CHECKS AND ALERTS, AND WORKING COLLABORATIVELY WITH DATA OWNERS TO ADDRESS THE ROOT CAUSES OF
POOR DATA QUALITY.

Q: How DO YOU ENSURE THE SECURITY OF SENSITIVE DATA DURING THE ETL PROCESS?

A: DATA SECURITY IS PARAMOUNT. | ENSURE SECURITY THROUGH SEVERAL MEASURES: ENCRYPTING DATA IN TRANSIT (E.G.,
USING SSL/TLS FOR CONNECTIONS) AND AT REST (E.G., DISK ENCRYPTION, DATABASE-LEVEL ENCRYPTION). | ALSO IMPLEMENT
STRICT ACCESS CONTROLS AND ROLE-BASED PERMISSIONS FOR ETL TOOLS AND THE UNDERLYING INFRASTRUCTURE, ENSURING
THAT ONLY AUTHORIZED PERSONNEL CAN ACCESS OR MODIFY SENSITIVE DATA. FURTHERMORE, | ANONYMIZE OR MASK SENSITIVE
DATA ELEMENTS DURING TRANSFORMATION STAGES WHERE THEIR ORIGINAL FORM IS NOT REQUIRED FOR ANALYTICS, ESPECIALLY
IN DEVELOPMENT OR TESTING ENVIRONMENTS.

Q: DESCRIBE A TIME YOU HAD TO TROUBLESHOOT A FAILED ETL JoB. WHAT WAS
YOUR PROCESS?

A:IN APAST PROJECT, AN ETL JOB THAT RAN NIGHTLY BEGAN FAILING INTERMITTENTLY. MY TROUBLESHOOTING PROCESS
INVOLVED SEVERAL STEPS: FIRST, | REVIEWED THE JOB LOGS AND EXECUTION REPORTS TO PINPOINT THE EXACT ERROR MESSAGE
AND THE STAGE AT WHICH IT OCCURRED. |T INDICATED A DATABASE CONNECTION ISSUE. | THEN VERIFIED THE CONNECTION
DETAILS AND CHECKED IF THE DATABASE SERVER WAS ACCESSIBLE AND RUNNING. NEXT/ | EXAMINED RECENT CHANGES TO
NET\WORK CONFIGURATIONS OR DATABASE ACCESS CONTROLS. |T TURNED OUT A FIREWALL RULE HAD BEEN UPDATED, BLOCKING
THE ETL SERVER'S ACCESS. | COORDINATED WITH THE NETWORK TEAM TO RECTIFY THE FIREWALL RULE, TESTED THE
CONNECTION, AND RERAN THE JOB, WHICH THEN COMPLETED SUCCESSFULLY. REGULAR MONITORING AND DETAILED LOGGING ARE
CRUCIAL FOR EFFICIENT TROUBLESHOOTING.

Q: How po YOU APPROACH TESTING IN YOUR ETL DEVELOPMENT?

A: ETL TESTING IS CRUCIAL FOR ENSURING DATA ACCURACY AND PROCESS RELIABILITY. MY APPROACH INCLUDES SEVERAL
LAYERS: UNIT TESTING FOR INDIVIDUAL TRANSFORMATION COMPONENTS, ENSURING THEY PRODUCE THE EXPECTED OUTPUT FOR
GIVEN INPUTS. INTEGRATION TESTING TO VERIFY THAT DATA FLOWS CORRECTLY BETWEEN DIFFERENT STAGES OF THE ETL
PROCESS AND THAT COMPONENTS WORK TOGETHER. DATA VALIDATION TESTING TO COMPARE DATA IN THE SOURCE WITH
TRANSFORMED DATA IN THE TARGET, CHECKING FOR ACCURACY, COMPLETENESS, AND ADHERENCE TO BUSINESS RULES.
PERFORMANCE TESTING TO ENSURE THE ETL PROCESS MEETS ACCEPTABLE RUN TIMES. AND FINALLY, REGRESSION TESTING TO
ENSURE THAT NEW CHANGES HAVEN'T INTRODUCED DEFECTS INTO EXISTING FUNCTIONALITY.

Q: WHEN WouULD YOouU CHOOSE AN ETL APPROACH OVER AN ELT APPROACH?

A: | wouLD cHooSE ETL oVErR ELT IN SCENARIOS WHERE THE SOURCE DATA IS RELATIVELY CLEAN AND THE
TRANSFORMATIONS ARE COMPLEX, REQUIRING SIGNIFICANT MANIPULATION BEFORE LOADING INTO A STRUCTURED TARGET. ETL IS
ALSO PREFERRED WHEN THE TARGET DATA WAREHOUSE HAS LIMITED PROCESSING POWER OR WHEN THERE'S A NEED FOR STRICT
DATA GOVERNANCE AND PRE-TRANSFORMATION VALIDATION BEFORE DATA ENTERS THE ANALYTICAL ENVIRONMENT.
ADDITIONALLY, LEGACY SYSTEMS OR SPECIFIC COMPLIANCE REQUIREMENTS MIGHT DICTATE AN ETL APPROACH. FOR INSTANCE,
IF DATA NEEDS HEAVY CLEANSING AND STANDARDIZATION BEFORE IT CAN BE TRUSTED FOR REPORTING, ETL OFFERS MORE
CONTROL OVER THIS PRE-LOAD TRANSFORMATION.
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