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Apache Spark 3 integrated with Schema Registry provides alibrary to leverage Schema Registry for managing Spark
schemas and to serialize and/or de-serialize messages in Spark data sources and sinks.

Note: The Apache Spark 3 integration with Schema Registry isavailable in CDS 3.3 Powered by Apache
Spark from version 3.3.2 for 7.1.9 SP1.

The examplesillustrate the APl usage and how to integrate with Schema Registry. The examples can be run from IDE
(for example, Intellij) by specifying amaster URL or by using spark3-submit.

spark3-submt --jars /opt/clouderal/parcel s/ CDH |ib/spark-schema-registry-for

- spar k3/ spar k- schenma-regi stry-for-spark3_2. 12-jar-wi t h- dependenci es.jar \

--class com hort onwor ks. spark. regi stry. exanpl es. cl assnane \

[ opt/ cl ouder a/ parcel s/ CDH/ | i b/ spar k- schema-r egi st ry-for-spar k3/ exanpl es/ sp

ark-schema-regi stry-for-spark3-exanples_2.12.jar [***SCHEMA- REG STRY- URL***]
\

boot st rap-servers i nput-topic output-topic checkpoint-|ocation

Typically in a Spark application you define the Spark schemafor the data you are going to process:

/'l the schema for truck events

val schema = Struct Type(Seq(
StructField("driverld", IntegerType, nullable = fal se),
StructField("truckld", IntegerType, nullable = false),
StructField("mles", LongType, nullable = false),
Struct Fi el d("event Type", StringType, nullable = fal se),

)

/1 read Json string nmessages fromthe data source
val messages = spark

.readStream

format (.. .)

.option(...)

.1 oad()

/] parse the nmessages using the above schema and do further operations
val df = messages
.select(fromjson($"val ue".cast("string"), schemn).alias("value"))

/1 proj”eé:t (driverld, truckld, mles) for the events where nmles > 300
val filtered = df.select($"value.driverld", $"value.truckld", $"value.mles"

.where("value.niles > 300")

However, this approach is not practical because the schemainformation istightly coupled with the code. The code
needs to be changed when the schema changes, and there is no ability to share or reuse the schema between the
message producers and the applications that consume the messages.
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Using Schema Registry is a better solution because it enables you to manage different versions of the schema and
define compatibility policies.

The Schema Registry integration comes as a utility method which can be imported into the scope.

i mport com hortonworks. spark.registry.util._

Beforeinvoking the APIs, you need to define an implicit SchemaRegistryConfig which will be passed to the APIs.
The main configuration parameter is the schemaregistry URL.

/'l the schema registry client config

val config = Map[String, bject]("[***SCHEMA. REA STRY. URL***]" -> schemaR
egistryUrl)

/1l the schema registry config that will be inplicitly passed

inmplicit val srConfig: SchemaRegi stryConfig = SchemaRegi stryConfig(config)

SchemaRegistryConfig expects the following SSL configuration properties:

"schema.registry.client.ssl.protocol"™ -> "SSL",
"schema.registry.client.ssl.trustStoreType" -> "JKS',
"schema.registry.client.ssl.trustStorePath" -> "/var/lib/cl oudera-scm agent/
agent - cert/cm aut o- gl obal _truststore.jks",
"schena.regi stry.client.ssl.trustStorePassword" ->

"[ *** CHANGEMECL| ENTPWD* **] "

The API supports fetching the Schema Registry schema as a Spark schema.
» gparkSchema(schemaName: String)

Returns the spark schema corresponding to the latest version of schema defined in the Schema Registry.
» gparkSchema(schemaName: String, version: Int)

Returns the spark schema corresponding to the given version of schema defined in the Schema Registry.

Using the Schema Registry integration, the example previously shown can be simplified, as there is no need to
explicitly specify the Spark schemain the code:

/'l retrieve the translated "Spark schema" by specifying the schema registry
schema nane
val schema = spar kSchema( nane)

/1 parse the nessages using the above schema and do further operations
val df = nessages

.select(fromjson($"value".cast("string"), schemn).alias("value"))

/1 project (driverld, truckld, mles) for the events where niles > 300
val filtered = df.select($"value.driverld", $"value.truckld", $"value.niles

")
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.where("value.niles > 300")

The following method can be used to serialize the messages from Spark to Schema Registry binary format using
schemaregistry seriaizers.

¢ to_sr(data: Column, schemaName: String, topLevelRecordName: String, namespace: String)

Converts a Spark column data to binary format of Schema Registry. Thislooks up a Schema Registry schema for
the schemaName that matches the input and automatically registers a new schema, if not found. The topoLevel Rec
ordName and namespace are optional and will be mapped to Avro top level record name and record namespace.

The following methods can be used to de-serialize Schema Registry serialized messages into Spark columns.
e from_sr(data: Column, schemaName: String)

Converts Schema Registry binary format to Spark column, using the latest version of the schema.
« from_sr(data: Column, schemaName: String, version: Int)

Converts Schema Registry binary format to Spark column using the given Schema Registry schema name and
version.

The following is an example that uses the from_sr to de-serialize Schema Registry formatted messages into Spark,
transforms and serializes it back to Schema Registry format using to_sr, and writes to a data sink.

This example assumes Spark Structured Streaming use cases, but it should work well for the non-streaming use cases
aswell (read and write).

/1l Read schema registry formatted nessages and deserialize to spark col ums.
val df = messages
.select(fromsr($"value", topic).alias("nessage"))
/1 project (driverld, truckld, mles) for the events where nmiles > 300
val filtered = df.select($"nessage.driverld", $"nessage.truckld", $"nessage.
mles")
. where("nessage. niles > 300")
/[l wite the output as schena registry serialized bytes to a sink
/1 should produce events like {"driverld": 14, "truckld":25,"nm|es": 373}
val query = filtered
.select(to_sr(struct($"*"), outSchemaNane).alias("value"))
.WriteStream
format(..)
.start ()

The output schema outSchemaName is automatically published to the Schema Registry if it does not exist.

Add aMaven dependency in your project to make use of the library and build your application JAR file:

<dependency>
<gr oupl d>com hor t onwor ks</ gr oupl d>
<artifactld>spark-schema-registry-for-spark3_ 2.12</artifactld>
<ver si on>ver si on</ ver si on>
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</ dependency>

Once the application JAR file is built, deploy it by adding the dependency in spark3-submit using --packages:

spark3-subnit --packages com hortonworks: spark-schena-regi stry-for-spark3_2.
12: version \

--conf spark.jars.repositories=[***HITPS: // REPOSI TORY. EXAMPLE. COVF**] \
--class YourApp \

your - appli cation-jar \

args ...

Make sure the package is published in alocal or online available repository.

If the package is not published to an available repository, or your Spark application cannot access external networks,
you can use an uber JAR file instead:

spark3-submt --master [***MASTER URL****] \

--jars /opt/clouderalparcel s/ SPARK3/ i b/ spar k3/ spar k- schema-regi stry-for-s
par k3/ spar k- schema-regi stry-for-spark3_2.12-jar-w t h-dependenci es.jar \
--class YourApp \

your - appli cation-jar \

args ...

The library works in a Kerberos setup, where Spark and Schema Registry has been deployed on a Kerberos-enabled
cluster.

To configure, set up the appropriate JAAS config for RegistryClient (and KafkaClient, if the Spark data source or
sink is Kafka).

As an example, to run the SchemaRegistryAvroExample in a Kerberos setup, follow these steps:

1. Create akeytab (for example, app.keytab) with the login user and principal you want to run the application.
2. Create an app_jaas.conf file and specify the keytab and principal created in Step 1.

If deploying to YARN, the keytab and conf files will be distributed as YARN local resources. They will be placed
in the current directory of the Spark YARN container, and the location needs to be specified as ./app.keytab.

Regi stryCient {
com sun. securi ty. aut h. nodul e. Kr b5Logi nMbdul e required
useKeyTab=t rue
keyTab="./app. keyt ab"
st or eKey=true
useTi cket Cache=f al se
princi pal ="[***PRI NCl PAL***]";
I

Kaf kad i ent {
com sun. security. aut h. nodul e. Kr b5Logi nMbdul e requi red
useKeyTab=t rue
keyTab="./app. keyt ab"
st or eKey=t rue
useTi cket Cache=f al se
servi ceNane="kaf ka"
princi pal ="[***PRI NCl PAL***]";
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3. Provide the required ACLsfor the kafka topics (in-topic, out-topic) for the principal.

4, Use spark3-submit to pass the JAAS configuration file with extraJavaOptions. (And also as local resourcefilesin
YARN cluster mode.)

spark3-submt --master yarn --deploy-node cluster \

--keytab app. keytab --principal [***PRI NCl PAL***] \

--files app_j aas. conf#app_j aas. conf, app. keyt ab#app. keyt ab \

--jars /opt/clouderalparcel s/ SPARK3/ i b/ spar k3/ spar k-schema-regi stry-f
or - spar k3/ spar k- schema-regi stry-for-spark3 2. 12-jar-w t h-dependenci es. j ar

--conf "spark. executor. extraJavaOpti ons=-Dj ava. security.auth.|ogin.c
onfig=./app_jaas. conf" \

--conf "spark.driver.extraJavaOpti ons=-D0j ava. security.auth.login.co
nfig=./app_j aas.conf" \

--class com hort onwor ks. spark. regi stry. exanpl es. SchenmaRegi st r yAvr oEx
anpl e \
[ opt/ cl ouder a/ par cel s/ SPARK3/ | i b/ spar k3/ spar k- schema-r egi stry-for-spar k3/
exanpl es/ spar k- schema-regi stry-for-spar k3-exanpl es_2.12.jar \

[ *** SCHEMA- REG STRY- URL***] boot strap-server in-topic out-topic che
ckpoi nt-dir SASL_PLAI NTEXT

Apache Spark 3 integration with Schema Registry is not supported in pyspark.
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