CONFLUENT CLOUD SCHEMA REGISTRY

MASTERING CONFLUENT CLoUD ScHeEMA ReGISTRY: A CoMPREHENSIVE GUIDE

CONFLUENT CLOUD SCHEMA REGISTRY IS AN INDISPENSABLE COMPONENT FOR ORGANIZATIONS LEVERAGING APACHE KAFKA FOR
EVENT-DRIVEN ARCHITECTURES. |T ACTS AS A CENTRALIZED HUB FOR MANAGING AND ENFORCING DATA SCHEMAS, ENSURING
COMPATIBILITY BETWEEN PRODUCERS AND CONSUMERS AND PREVENTING DATA QUALITY ISSUES. THIS GUIDE DELVES DEEP INTO
THE FUNCTIONALITIES, BENEFITS, AND BEST PRACTICES ASSOCIATED WITH CoNFLUENT CLOUD SCHEMA REGISTRY, EMPOWERING
YOU TO BUILD ROBUST AND SCALABLE EVENT STREAMING APPLICATIONS. WE'LL EXPLORE ITS CORE FEATURES, INTEGRATION
WITH KAFKA, SCHEMA EVOLUTION STRATEGIES, AND ADVANCED USE CASES.
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WHAT 1S CoONFLUENT CLouD SCHEMA REGISTRY?

ConFLUENT CLOUD SCHEMA REGISTRY IS A MANAGED SERVICE OFFERED BY CONFLUENT THAT PROVIDES A CENTRALIZED
REPOSITORY FOR YOUR APACHE KAFKA SCHEMAS. THINK OF IT AS THE GUARDIAN OF YOUR DATA’'S STRUCTURE. W/ ITHOUT IT,
YOUR KAFKA TOPICS COULD BECOME A CHAOTIC MIX OF DIFFERENT DATA FORMATS, LEADING TO INTEGRATION NIGHTMARES AND
BROKEN APPLICATIONS. |T ENSURES THAT ALL APPLICATIONS PRODUCING AND CONSUMING DATA ADHERE TO A DEFINED SCHEMA,
MAKING YOUR EVENT STREAMS PREDICTABLE AND RELIABLE.

THIS SERVICE IS CRUCIAL FOR MAINTAINING DATA GOVERNANCE AND QUALITY WITHIN YOUR KAFKA ECOSYSTEM. T ALLOWS
YOU TO DEFINE, STORE, AND RETRIEVE SCHEMAS IN VARIOUS FORMATS, MOST NOTABLY AVRO, BUT ALSO JSON SCHEMA AND
PROTOBUF. BY HAVING A SINGLE SOURCE OF TRUTH FOR YOUR DATA STRUCTURES, YOU DRASTICALLY REDUCE THE CHANCES OF
RUNTIME ERRORS CAUSED BY INCOMPATIBLE DATA FORMATS, ULTIMATELY SAVING DEVELOPMENT TIME AND OPERATIONAL
HEADACHES.

Key FEATURES OF CONFLUENT CLOUD SCHEMA REGISTRY

ConNFLUENT CLOUD SCHEMA REGISTRY COMES PACKED WITH FEATURES DESIGNED TO SIMPLIFY SCHEMA MANAGEMENT AND
ENHANCE DATA GOVERNANCE. THESE FEATURES ARE BUILT TO SUPPORT THE DYNAMIC NATURE OF MODERN APPLICATIONS, \WHERE
DATA STRUCTURES OFTEN NEED TO EVOLVE OVER TIME WITHOUT BREAKING EXISTING SYSTEMS.

SCHEMA STORAGE AND VERSIONING

AT ITS CORE, SCHEMA REGISTRY ACTS AS A PERSISTENT STORE FOR YOUR SCHEMAS. EVERY TIME YOU REGISTER A NEW
VERSION OF A SCHEMA, IT'S METICULOUSLY CATALOGED. THIS VERSIONING CAPABILITY IS CRITICAL. [T ALLOWS YOU TO
TRACK CHANGES, ROLL BACK TO PREVIOUS VERSIONS IF NECESSARY, AND MAINTAIN A CLEAR HISTORY OF YOUR DATA'S
EVOLUTION. YOU CAN EASILY RETRIEVE SPECIFIC SCHEMA VERSIONS, ENSURING THAT OLDER CONSUMERS CAN STILL PROCESS
DATA FORMATTED ACCORDING TO THEIR EXPECTED STRUCTURE.



SCHEMA V ALIDATION

ONE OF THE MOST POWERFUL FEATURES IS SCHEMA VALIDATION. W/HEN DATA IS PRODUCED TO A KAFKA TOPIC, SCHEMA
REGISTRY CAN VALIDATE IT AGAINST THE REGISTERED SCHEMA FOR THAT TOPIC. IF THE DATA DOESN'T CONFORM TO THE
SCHEMA, THE PRODUCER CAN BE CONFIGURED TO REJECT THE MESSAGE. THIS PROACTIVE APPROACH PREVENTS BAD DATA FROM
ENTERING YOUR KAFKA CLUSTER IN THE FIRST PLACE, ACTING AS A CRUCIAL DATA QUALITY GATEKEEPER.

CoMPATIBILITY CHECKS

SCHEMA REGISTRY DOESNITJUST STORE AND VALIDATE; IT ALSO ENFORCES COMPATIBILITY RULES. \WHEN YOU ATTEMPT TO
UPDATE A SCHEMA, IT PERFORMS COMPATIBILITY CHECKS AGAINST PREVIOUS VERSIONS. THIS HELPS YOU UNDERSTAND THE
IMPACT OF A SCHEMA CHANGE ON YOUR CONSUMERS. FOR INSTANCE, YOU CAN DEFINE WHETHER A NEW SCHEMA IS BACK\ ARD
COMPATIBLE (CONSUMERS USING THE OLD SCHEMA CAN READ DATA PRODUCED WITH THE NEW SCHEMA), FORW ARD COMPATIBLE
(CONSUMERS USING THE NEW SCHEMA CAN READ DATA PRODUCED WITH THE OLD SCHEMA), OR FULLY COMPATIBLE.

MULTIPLE SCHEMA FORMATS

WHILE AVRO IS THE MOST POPULAR AND OFTEN RECOMMENDED FORMAT FOR ITS COMPACT NATURE AND ROBUST SCHEMA
EVOLUTION CAPABILITIES, CONFLUENT CLOUD SCHEMA REGISTRY ALSO SUPPORTS JSON SCHEMA AND PROTOCOL BUFFERS
(PROTOBUF). THIS FLEXIBILITY ALLOWS YOU TO CHOOSE THE SCHEMA FORMAT THAT BEST SUITS YOUR APPLICATION'S NEEDS
AND EXISTING TECHNOLOGY STACK.

RESTruL API

INTERACTING WITH SCHEMA REGISTRY IS MADE EASY THROUGH ITS COMPREHENSIVE RESTFUL API. THIS API ALLOWS You TO
PROGRAMMATICALLY REGISTER SCHEMAS, RETRIEVE SCHEMA VERSIONS, CHECK COMPATIBILITY, AND PERFORM OTHER MANAGEMENT
TASKS. THIS PROGRAMMATIC ACCESS IS ESSENTIAL FOR INTEGRATING SCHEMA REGISTRY INTO YOUR CI/CD PIPELINES AND
AUTOMATION WORKFLOWS.

How CoNFLUENT CLouD SCHEMA REGISTRY W ORKS

(UNDERSTANDING THE INTERNAL WORKINGS OF SCHEMA REGISTRY HELPS IN APPRECIATING ITS VALUE. |T OPERATES AS A
SEPARATE SERVICE FROM YOUR KAFKA BROKERS, COMMUNICATING WITH THEM AND YOUR APPLICATIONS THROUGH SPECIFIC
PROTOCOLS AND APIs.

INTEGRATION WITH KAFKA CLIENTS

KAFKA CLIENTS (PRODUCERS AND CONSUMERS) ARE TYPICALLY CONFIGURED TO INTERACT WITH SCHEMA REGISTRY. WHEN A
PRODUCER WANTS TO SEND A MESSAGE, IT SERIALIZES THE DATA ACCORDING TO A REGISTERED SCHEMA. BEFORE SENDING IT TO
THE KAFKA BROKER, IT CAN OPTIONALLY REGISTER THE SCHEMA WITH SCHEMA REGISTRY OR RETRIEVE ITS SCHEMA ID IF IT'S
ALREADY REGISTERED. THE SCHEMA |D IS THEN EMBEDDED WITHIN THE KAFKA MESSAGE'S PAYLOAD, USUALLY AS A PREFIX.
CONSUMERS, UPON RECEIVING A MESSAGE, EXTRACT THIS SCHEMA |D/ QUERY SCHEMA REGISTRY TO FETCH THE CORRESPONDING
SCHEMA, AND THEN DESERIALIZE THE DATA ACCORDINGLY.

SCHEMA ID AND SERIALIZATION

THE SCHEMA ID IS A UNIQUE IDENTIFIER ASSIGNED BY SCHEMA REGISTRY TO EACH REGISTERED SCHEMA VERSION. THIS ID IS
SIGNIFICANTLY SMALLER THAN THE SCHEMA ITSELF, MAKING MESSAGES MORE COMPACT. W/HEN DATA IS SERIALIZED, THE SCHEMA
ID IS PREPENDED TO THE SERIALIZED DATA. CONSUMERS USE THIS ID TO RETRIEVE THE CORRECT SCHEMA FOR DESERIALIZATION.



THIS APPROACH DECOUPLES THE SCHEMA FROM THE DATA PAYLOAD ITSELF, LEADING TO MORE EFFICIENT MESSAGE
TRANSMISSION.

ReGISTRY AS A CENTRAL AUTHORITY

SCHEMA REGISTRY ACTS AS THE CENTRAL AUTHORITY FOR ALL SCHEMAS. |T MAINTAINS A DATABASE OF REGISTERED SCHEMAS,
THEIR VERSIONS, AND ASSOCIATED METADATA. W/HEN A PRODUCER OR CONSUMER NEEDS A SCHEMA, IT MAKES A REQUEST TO
SCHEMA REGISTRY. THE REGISTRY THEN SERVES THE REQUESTED SCHEMA OR ITS ID. THIS CENTRALIZATION ENSURES
CONSISTENCY AND SIMPLIFIES SCHEMA MANAGEMENT ACROSS YOUR ENTIRE KAFKA DEPLOYMENT.

BeNEFITS OF UsING CONFLUENT CLoUD SCHEMA REGISTRY

ADOPTING CONFLUENT CLOUD SCHEMA REGISTRY OFFERS A MULTITUDE OF ADVANTAGES THAT DIRECTLY IMPACT THE
RELIABILITY, MAINTAINABILITY, AND SCALABILITY OF YOUR EVENT-DRIVEN SYSTEMS. IT’s NOT JUST A NICESTO-HAVE; IT's A
FOUNDATIONAL ELEMENT FOR ROBUST DATA STREAMING.

DATA GOVERNANCE AND QUALITY

PERHAPS THE MOST SIGNIFICANT BENEFIT IS ENHANCED DATA GOVERNANCE. BY ENFORCING SCHEMAS, YOU ENSURE THAT THE
DATA FLOWING THROUGH YOUR KAFKA TOPICS IS STRUCTURED AND VALID. THIS DRASTICALLY IMPROVES DATA QUALITY,
REDUCING THE LIKELIHOOD OF DOWNSTREAM APPLICATIONS FAILING DUE TO UNEXPECTED DATA FORMATS OR MISSING FIELDS. |T
PROVIDES A CLEAR CONTRACT FOR YOUR DATA.

Rebucep DeVELOPMENT OVERHEAD

DEVELOPERS SPEND LESS TIME DEBUGGING DATA INCONSISTENCIES AND WRITING CUSTOM SERIALIZATION/DESERIALIZATION LOGIC.
SCHEMA REGISTRY HANDLES THE COMPLEXITIES OF SCHEMA MANAGEMENT AND VALIDATION, ALLOWING TEAMS TO FOCUS ON
BUILDING BUSINESS LOGIC. THE USE OF STANDARD FORMATS LIKE AVRO WITH SCHEMA REGISTRY ALSO SIMPLIFIES THE
INTEGRATION BETWEEN DIFFERENT SERVICES AND TEAMS.

IMPROVED SYSTEM RESILIENCE

W/HEN SCHEMAS ARE MANAGED AND ENFORCED, YOUR KAFKA ECOSYSTEM BECOMES MORE RESILIENT. CHANGES TO DATA
STRUCTURES CAN BE MANAGED SAFELY THROUGH VERSIONING AND COMPATIBILITY CHECKS, MINIMIZING THE RISK OF BREAKING
EXISTING CONSUMERS. THIS LEADS TO FEWER UNPLANNED OUTAGES AND A MORE STABLE PRODUCTION ENVIRONMENT.

EFFiCcieNT DATA SERIALIZATION

FORMATS LIKE AVRO, WHEN USED WITH SCHEMA REGISTRY, OFFER EFFICIENT DATA SERIALIZATION. THE USE OF SCHEMA IDs
RATHER THAN EMBEDDING THE FULL SCHEMA IN EACH MESSAGE REDUCES THE OVERALL SIZE OF YOUR KAFKA MESSAGES. THIS
TRANSLATES TO LOWER STORAGE COSTS, REDUCED NETWORK BANDWIDTH CONSUMPTION, AND FASTER MESSAGE PROCESSING.

ScHeMA EvoLuTIoN MADE EAsY

THE ABILITY TO EVOLVE SCHEMAS WITHOUT BREAKING COMPATIBILITY IS A GAME-CHANGER. SCHEMA REGISTRY'S
COMPATIBILITY CHECKS AND VERSIONING ALLOW YOU TO INTRODUCE NEW FIELDS, MAKE OPTIONAL FIELDS MANDATORY (\X/ITH
DEFAULT VALUES)I OR DEPRECATE FIELDS GRACEFULLY. THIS AGILITY IS ESSENTIAL FOR ADAPTING TO CHANGING BUSINESS



REQUIREMENTS.

INTEGRATING SCHEMA REGISTRY WITH YOUR KAFKA STREAMS APPLICATIONS

INTEGRATING SCHEMA REGISTRY WITH YOUR KAFKA STREAMS APPLICATIONS IS A STRAIGHTFORWARD PROCESS THAT
SIGNIFICANTLY BOOSTS THE ROBUSTNESS OF YOUR STREAM PROCESSING LOGIC. |T ENSURES THAT YOUR STREAM PROCESSING
APPLICATIONS CAN RELIABLY CONSUME AND PRODUCE DATA, EVEN AS DATA SCHEMAS EVOLVE.

PRODUCER INTEGRATION

\W/HEN BUILDING A KAFKA PRODUCER USING LIBRARIES LIKE THE CONFLUENT KAFKA CLIENT, YOU'LL TYPICALLY CONFIGURE IT TO
USE THE SCHEMA REGISTRY. THIS INVOLVES SPECIFYING THE SCHEMA REGISTRY URL AND CHOOSING A SERIALIZER THAT
INTEGRATES WITH IT. FOR AVRO, THIS WOULD BE THE 'KAFKAAVROSERIALIZER'. THE SERIALIZER HANDLES RETRIEVING OR
REGISTERING THE SCHEMA AND EMBEDDING THE SCHEMA ID INTO THE OUTGOING MESSAGES. Y OU DEFINE YOUR DATA STRUCTURES
USING AVRO SCHEMA DEFINITION LANGUAGE.

CONSUMER INTEGRATION

SIMILARLY, FOR KAFKA CONSUMERS, YOU CONFIGURE THEM WITH A SCHEMA~A\W ARE DESERIALIZER, SUCH AS THE
'KAFKAAVRODESERIALIZER'. WHEN A MESSAGE IS RECEIVED, THE DESERIALIZER EXTRACTS THE SCHEMA |D, FETCHES THE
CORRESPONDING SCHEMA FROM SCHEMA REGISTRY, AND THEN DESERIALIZES THE MESSAGE PAYLOAD INTO THE EXPECTEDJAVA
OBJECT OR OTHER REPRESENTATION. THIS ABSTRACTION MEANS YOUR APPLICATION CODE DOESN'T NEED TO WORRY ABOUT THE
SPECIFICS OF SCHEMA RETRIEVAL OR PARSING.

KAFKA STREAMS AND SCHEMA MANAGEMENT

KAFKA STREAMS APPLICATIONS BENEFIT IMMENSELY FROM SCHEMA REGISTRY. Y OU DEFINE YOUR INPUT AND OUTPUT TOPICS
WITH SPECIFIC AVRO SCHEMAS. THE KaFkA STREAMS DSL (DoMAIN SPeCIFIC LANGUAGE) OrR PROCESSOR AP| CAN THEN BE
CONFIGURED TO USE THE APPROPRIATE SERIALIZERS AND DESERIALIZERS, LEVERAGING SCHEMA REGISTRY FOR SCHEMA
MANAGEMENT. THIS ENSURES THAT YOUR STREAM PROCESSING JOBS CAN HANDLE INCOMING DATA CORRECTLY AND PRODUCE
OUTPUT THAT CONFORMS TO EXPECTED SCHEMAS, MAINTAINING DATA INTEGRITY THROUGHOUT YOUR STREAMING PIPELINES.

SCHEMA EVOLUTION STRATEGIES AND BEST PRACTICES

MANAGING SCHEMA EVOLUTION IS ONE OF THE MOST CRITICAL ASPECTS OF WORKING WITH KAFKA. CONFLUENT CLOUD SCHEMA
REGISTRY PROVIDES THE TOOLS TO DO THIS EFFECTIVELY, BUT FOLLOWING BEST PRACTICES IS KEY TO AVOIDING PITFALLS.

UNDERSTANDING COMPATIBILITY MODES

CoNFLUENT CLOUD SCHEMA REGISTRY SUPPORTS SEVERAL COMPATIBILITY MODES:

o BACKW ARD: CONSUMERS USING THE NEWEST SCHEMA CAN READ DATA WRITTEN WITH THE PREVIOUS SCHEMA. THIS IS
USEFUL WHEN ADDING OPTIONAL FIELDS OR MAKING FIELDS NULLABLE.

o FORW ARD: CONSUMERS USING THE OLDEST SCHEMA CAN READ DATA WRITTEN WITH THE NEWEST SCHEMA. THIS IS
USEFUL WHEN DEPRECATING FIELDS OR REMOVING THEM.



o FULL: BoTH BACKWARD AND FORWARD COMPATIBILITY ARE SUPPORTED.
o NONE: No COMPATIBILITY CHECKS ARE PERFORMED. THIS IS GENERALLY DISCOURAGED IN PRODUCTION ENVIRONMENTS.

THE DEFAULT AND MOST COMMONLY RECOMMENDED MODE IS BACKW/ ARD, AS IT ALLOWS FOR SAFE INTRODUCTION OF NEW
DATA WITHOUT IMMEDIATELY BREAKING OLDER CONSUMERS.

MAKING SCHEMA CHANGES SAFELY

\X/HEN MODIFYING A SCHEMA, CONSIDER THE IMPACT ON YOUR CONSUMERS. Y OU CAN SAFELY PERFORM THE FOLLOWING
OPERATIONS IF YOUR COMPATIBILITY MODE IS SET To BACKW ARD:

* ADD NEW OPTIONAL FIELDS.
e ADD NEW FIELDS WITH DEFAULT VALUES.

® MAKE EXISTING FIELDS NULLABLE.

TO ACHIEVE FORWARD COMPATIBILITY, YOU MIGHT:

® REMOVE FIELDS (ENSURE ALL CONSUMERS HAVE UPDATED).

® MAKE FIELDS NON-NULLABLE (ENSURE ALL PRODUCERS HAVE UPDATED).

ALWAYS COMMUNICATE SCHEMA CHANGES CLEARLY WITHIN YOUR DEVELOPMENT TEAMS AND CONSIDER A STAGED ROLLOUT.

UsING ScHEMAS AS CONTRACTS

TREAT YOUR SCHEMAS AS FORMAL CONTRACTS BETWEEN YOUR DATA PRODUCERS AND CONSUMERS. THIS MINDSET PROMOTES
DISCIPLINE AND ENCOURAGES CAREFUL CONSIDERATION OF ANY PROPOSED SCHEMA MODIFICATIONS. VERSIONING YOUR SCHEMAS
ALLOWS FOR CONTROLLED EVOLUTION OF THESE CONTRACTS.

TesTING SCHEMA EvoLuTION

BEFORE DEPLOYING SCHEMA CHANGES TO PRODUCTION, THOROUGHLY TEST THEM IN A STAGING OR DEVELOPMENT ENVIRONMENT.
W/RITE INTEGRATION TESTS THAT SIMULATE SCENARIOS WITH BOTH OLD AND NEW SCHEMA VERSIONS TO ENSURE
COMPATIBILITY AND PREVENT REGRESSIONS.

ADVANCED Use CASES FOR SCHEMA REGISTRY

BEYOND BASIC SCHEMA MANAGEMENT, CoNFLUENT CLOUD SCHEMA REGISTRY UNLOCKS POWERFUL ADVANCED USE CASES THAT
CAN FURTHER ENHANCE YOUR DATA STREAMING CAPABILITIES AND GOVERNANCE.

MuLTI-CLUSTER SCHEMA MANAGEMENT

IN ENVIRONMENTS WITH MULTIPLE KAFKA CLUSTERS, WHETHER FOR DISASTER RECOVERY, GEOGRAPHIC DISTRIBUTION, OR
SEGREGATION, SCHEMA REGISTRY CAN BE DEPLOYED TO MANAGE SCHEMAS CENTRALLY OR PER CLUSTER. THIS ENSURES



CONSISTENCY ACROSS YOUR DISTRIBUTED KAFKA LANDSCAPE, ALLOWING FOR SEAMLESS DATA FLOW AND REPLICATION
BETWEEN CLUSTERS.

SCHEMA INFERENCE AND GENERATION

W/HILE NOT A CORE FEATURE OF THE REGISTRY ITSELF, TOOLS AND LIBRARIES CAN LEVERAGE ScHEMA REGISTRY'S AP| TO INFER
SCHEMAS FROM EXISTING DATA OR GENERATE SCHEMA DEFINITIONS PROGRAMMATICALLY. THIS CAN BE USEFUL FOR ONBOARDING
LEGACY SYSTEMS OR WHEN DEALING WITH DATA SOURCES WHERE SCHEMAS ARE NOT EXPLICITLY DEFINED.

DATA LINEAGE AND AUDITING

BY INTEGRATING SCHEMA REGISTRY WITH OTHER DATA GOVERNANCE TOOLS, YOU CAN BUILD ROBUST DATA LINEAGE TRACKING.
KNOWING WHICH SCHEMA VERSION WAS USED TO PRODUCE AND CONSUME DATA ON A PARTICULAR TOPIC PROVIDES VALUABLE
AUDITING CAPABILITIES AND HELPS UNDERSTAND DATA TRANSFORMATIONS ACROSS YOUR SYSTEMS.

ScHeEMA-DRrIVEN DATA BINDING

IN LANGUAGES LIKE JAVA, THE AVRO SCHEMA CAN BE USED TO GENERATE PLAIN OLD JavA OgjecTs (POJOs). THIS MEANS
YOUR APPLICATION CODE CAN BE STRONGLY TYPED BASED ON THE SCHEMA, PROVIDING COMPILE-TIME CHECKS AND REDUCING
RUNTIME ERRORS RELATED TO DATA MANIPULATION. SCHEMA REGISTRY FACILITATES THE SEAMLESS RETRIEVAL OF THESE
SCHEMAS FOR GENERATION.

SECURING YOUR ScHEMA REGISTRY IN CoNFLUENT CLouD

SECURITY IS PARAMOUNT WHEN DEALING WITH SENSITIVE DATA. CONFLUENT CLOUD PROVIDES ROBUST SECURITY FEATURES
FOR SCHEMA REGISTRY TO PROTECT YOUR SCHEMAS AND CONTROL ACCESS.

AUTHENTICATION AND AUTHORIZATION

CoNFLUENT CLOUD EMPLOYS STRONG AUTHENTICATION MECHANISMS TO ENSURE ONLY AUTHORIZED USERS AND APPLICATIONS
CAN ACCESS YOUR SCHEMA REGISTRY. ROLE-BASED ACCESS coNTROL (RBAC) ALLOWS YOU TO DEFINE GRANULAR
PERMISSIONS, SPECIFYING WHO CAN REGISTER SCHEMAS, READ SCHEMAS, OR MANAGE SCHEMAS FOR SPECIFIC TOPICS OR
ENVIRONMENTS. THIS PREVENTS UNAUTHORIZED MODIFICATIONS OR ACCESS TO YOUR CRITICAL DATA DEFINITIONS.

SCHEMA ENCRYPTION

W/HILE SCHEMAS THEMSELVES MIGHT NOT ALWAYS BE CONSIDERED SENSITIVE IN THE SAME WAY AS DATA PAYLOADS, THEIR
STRUCTURE CAN REVEAL INFORMATION ABOUT YOUR BUSINESS LOGIC AND DATA FORMATS. CONFLUENT CLOUD ENSURES THAT
COMMUNICATION WITH SCHEMA REGISTRY IS ENCRYPTED USING TLS/SSL, PROTECTING YOUR SCHEMAS IN TRANSIT.

INTEGRATION WITH IDENTITY PROVIDERS

FOR STREAMLINED SECURITY MANAGEMENT, CoNFLUENT CLOUD INTEGRATES WITH POPULAR IDENTITY PROVIDERS (|DPS) LIKE
OKTA/ AzURE AD, AND OTHERS. THIS ALLOWS YOU TO MANAGE USER ACCESS TO CONFLUENT CLoOUD SERVICES, INCLUDING
SCHEMA REGISTRY/ THROUGH YOUR ORGANIZATION'S EXISTING IDENTITY AND ACCESS MANAGEMENT SYSTEM.



CoMMOoN CHALLENGES AND TROUBLESHOOTING

WHILE CONFLUENT CLOUD SCHEMA REGISTRY IS DESIGNED FOR EASE OF USE, YOU MIGHT ENCOUNTER A FE\W COMMON
CHALLENGES. UNDERSTANDING THESE CAN HELP YOU TROUBLESHOOT EFFECTIVELY.

ScHeMA COMPATIBILITY ERRORS

THE MOST FREQUENT ISSUE ARISES FROM INCOMPATIBLE SCHEMA CHANGES. IF A PRODUCER TRIES TO REGISTER A SCHEMA THAT IS
NOT COMPATIBLE WITH A PREVIOUS VERSION (BASED ON THE CONFIGURED COMPATIBILITY MODE), THE OPERATION WILL FAIL.
ALWAYS CHECK COMPATIBILITY BEFORE DEPLOYING CHANGES AND COMMUNICATE WITH TEAMS RELYING ON THE SAME TOPICS.

SERIALIZATION/DESERIALIZATION FAILURES

THESE OFTEN STEM FROM MISMATCHED SCHEMAS. A CONSUMER MIGHT BE EXPECTING A SCHEMA VERSION THAT IS NO LONGER THE
ACTIVE ONE, OR THE PRODUCER MIGHT BE USING A SCHEMA THAT THE CONSUMER HASN'T REGISTERED OR DOESN'T HAVE ACCESS
TO. ENSURE BOTH PRODUCER AND CONSUMER ARE CONSISTENTLY REFERENCING THE CORRECT SCHEMAS VIA SCHEMA REGISTRY.

NeTwork CONNECTIVITY ISSUES

Y oUR KAFKA CLIENTS NEED TO BE ABLE TO REACH THE SCHEMA REGISTRY ENDPOINT. ENSURE THAT FIREWALLS ARE NOT
BLOCKING TRAFFIC TO THE SCHEMA REGISTRY URL AND THAT DNS RESOLUTION IS WORKING CORRECTLY. NETWORK LATENCY
CAN ALSO SOMETIMES IMPACT PERFORMANCE.

MISCONFIGURED SERIALIZERS/ DESERIALIZERS

DOUBLE-CHECK YOUR KAFKA CLIENT CONFIGURATIONS FOR THE CORRECT SERIALIZER AND DESERIALIZER CLASSES, ESPECIALLY
WHEN INTEGRATING WITH SCHEMA REGISTRY. ENSURE THE 'SCHEMA.REGISTRY.URL' IS CORRECTLY SET AND POINTS TO YOUR
CoNFLUENT CLOUD SCHEMA REGISTRY INSTANCE.

FREQUENTLY AskeD QUESTIONS

Q: WHAT IS THE PRIMARY PURPOSE OF CONFLUENT CLOUD SCHEMA REGISTRY?

A: THE PRIMARY PURPOSE OF CONFLUENT CLOUD SCHEMA REGISTRY IS TO ACT AS A CENTRAL REPOSITORY FOR MANAGING AND
VALIDATING DATA SCHEMAS USED WITH APACHE KAFKA. |T ENSURES DATA COMPATIBILITY BETWEEN PRODUCERS AND
CONSUMERS, ENFORCES DATA GOVERNANCE, AND ENABLES SAFE SCHEMA EVOLUTION.

Q: WHICH SCHEMA FORMATS DOES CONFLUENT CLOUD SCHEMA REGISTRY SUPPORT?

A: CoNFLUENT CLOUD SCHEMA REGISTRY PRIMARILY SUPPORTS AVRO, BUT IT ALSO OFFERS SUPPORT FOR JSON SCHEMA AND
ProTocoL BUFFErs (PROTOBUF), PROVIDING FLEXIBILITY IN HOW YOU DEFINE AND MANAGE YOUR DATA STRUCTURES.

Q: How DoES SCHEMA REGISTRY HELP PREVENT DATA QUALITY ISSUES?

A: SCHEMA REGISTRY PREVENTS DATA QUALITY ISSUES BY VALIDATING INCOMING DATA AGAINST REGISTERED SCHEMAS BEFORE
IT'S PUBLISHED TO KAFKA TOPICS. |F DATA DOESN’'T CONFORM TO THE EXPECTED STRUCTURE, PRODUCERS CAN BE CONFIGURED



TO REJECT THE MESSAGE, THUS PREVENTING BAD DATA FROM ENTERING THE STREAM.

Q: \WHAT DOES IT MEAN FOR A SCHEMA TO BE BACKWARD COMPATIBLE?

A: A SCHEMA IS BACKWARD COMPATIBLE IF CONSUMERS USING THE NEWEST SCHEMA VERSION CAN SUCCESSFULLY READ DATA
THAT WAS PRODUCED USING THE PREVIOUS SCHEMA VERSION. THIS IS CRUCIAL FOR ALLOWING PRODUCERS TO EVOLVE THEIR
SCHEMAS WITHOUT IMMEDIATELY BREAKING OLDER CONSUMERS.

Q: CAN | MANAGE SCHEMAS FOR MULTIPLE KAFKA TOPICS USING A SINGLE SCHEMA
REGISTRY INSTANCE?

A: YES, A SINGLE CONFLUENT CLOUD SCHEMA REGISTRY INSTANCE CAN MANAGE SCHEMAS FOR NUMEROUS KAFKA TOPICS. YoU
REGISTER SCHEMAS AGAINST SPECIFIC SUBJECTS (TYPICALLY TOPIC NAMES OR TOPIC-SCHEMA PAIRS), ALLOWING FOR
CENTRALIZED MANAGEMENT ACROSS YOUR KAFKA DEPLOYMENT.

Q: How poes CoNFLUENT CLOUD SCHEMA REGISTRY HANDLE SCHEMA EVOLUTION
WITHOUT BREAKING CONSUMERS?

A: SCHEMA REGISTRY FACILITATES SAFE SCHEMA EVOLUTION THROUGH VERSIONING AND COMPATIBILITY CHECKS. BY ADHERING
TO COMPATIBILITY MODES LIKE BACKW ARD or FORW ARD, YOU CAN INTRODUCE CHANGES SUCH AS ADDING OPTIONAL
FIELDS OR DEPRECATING FIELDS WITHOUT CAUSING IMMEDIATE FAILURES FOR EXISTING APPLICATIONS.

Q: Is IT POSSIBLE TO PROGRAMMATICALLY INTERACT WITH CONFLUENT CLOUD
SCHEMA REGISTRY?

A: ABSOLUTELY. CONFLUENT CLOUD SCHEMA REGISTRY PROVIDES A ROBUST RESTFUL APl THAT ALLOWS FOR
PROGRAMMATIC MANAGEMENT OF SCHEMAS, INCLUDING REGISTERING, RETRIEVING, AND CHECKING COMPATIBILITY, MAKING IT IDEAL
FOR AUTOMATION AND C|/CD INTEGRATION.

Q: WHAT ARE THE SECURITY FEATURES OFFERED BY CONFLUENT CLOUD SCHEMA
REGISTRY?

A: ConFLUENT CLOUD SCHEMA REGISTRY OFFERS STRONG SECURITY THROUGH AUTHENTICATION AND AUTHORIZATION
MECHANISMS, INCLUDING ROLE-BASED ACCESS CONTROL (RBAC), AND ENSURES SECURE COMMUNICATION VIA TLS/SSL
ENCRYPTION. |T ALSO INTEGRATES WITH IDENTITY PROVIDERS FOR CENTRALIZED ACCESS MANAGEMENT.
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