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“you’ve all probably used notebooks, let’s
dive deeper into how they work and build our
own”
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Inception: The Point in which something
begins its course or existence. A Start
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A hypothesis is
a theory based
on initial
assumptions.

The notebook environment is
the modern scientific
notebook and facilitates the
simple sharing of codified
ideas and predictable

results.
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Popular Notebook Environments: \What are they?

o o (]
jupyter databricks

&P Apache Zeppelin

Cmd 25
. 1 %sql #¥spark
2 SELECT origin, destination, count(*) as num_flights import org.apache.spark.ml.feature.{IndexToString, StringIndexer, OneHotEncoderEstimator, VectorAssembler}
o.ipynb X |+ gin, g Sl import org.apache.spark.ml.Pipeline
3 FROM departure_delays import org.apache.spark.ml.PipelineModel
F XD |:| » ®m C » Markdown v 4 GROUP BY origin, destination import org.apache.spark.ml.clustering.KMeans
5 ORDER BY num_flights DESC import org.apache.spark.ml.evaluation.ClusteringEvaluator
[1]: from matplotlib import pyplot as plt val netflixCategoryDataWithRatingSchema = "“show_id" BIGINT, category' STRING, 'rating’ STRING"
import numpy as np » (2) Spark Jobs val netflixCategoryStructSchema = StructType.from[IDL(netﬂixCategoryDntawithRatingSchemn)
. : . val contentWithCategories = spark.read
# Generati 1?@ randa:; data Zotgtslgéx)mg 3 dimensions Table + .format("org.apache.spark.sql.redis")
)1:{ Y, sca el_ npl.’l‘?n OT;ran n(s, .schema(netflixCategoryStructSchema)
ig, ax = plt.subplots origin destination num_flights -option("key.column”, "show_id") X
.option("table”, "netflix_category_rating")
# Map each onto a scatterplot we'll create with Matplotlib 1 SFO LAX 3232 -load()
ax.scatter(x=x, y=y, c=scale, s=np.abs(scale)*500) 2 LAX SFO 3198 X . X
ax.set(title="Some random data, created with JupyterLab!") contentiithCategories.printSchema
1t. show() 3 LAs LAX 3016 )
[P val categoryIndexer - new StringIndexer()
a LAX LAS 2964 .setHandleInvalid("keep") // options are keep, skip, error
.setInputCol("category™)
D JFK LAX 2720 .setOutputCol("category_index")
6 LAX JFK 2719 . .
val ratingIndexer = new StringIndexer()
7 ATI I GA 2601 .setHandleInvalid("keep")
= - - .setInputCol("rating")
i Truncated results, showing first 1,000 rows. v | 0.88 seconds runtime .setOutputCol("rating_index")
val fittedCategoryIndexer = categoryIndexer.fit(contentWithCategories.select("category").distinct())
o SQL cell result stored as PySpark data frame _sqldf . Learn more val fittedRatingIndexer = ratingIndexer.fit(contentWithCategories.select("rating").distinct())
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Notebook Environments: \Why they are Awesome?

In a Nutshell:
Notebook Environments enable you, the databricks

engineer, to focus on “what your software e

%sql
SELECT origin, destination, count(*) as num_flights

‘should’ do” vs “all the other stuff” ¢ ron doarure sl

GROUP BY origin, destination
ORDER BY num_flights DESC

» (2) Spark Jobs

Table +
origin # destination ~ num_flights =~

1 SFO LAX 3232
2 LAX SFO 3198
3 LAS LAX 3016
a LAX LAS 2964
5 JFK LAX 2720
6 LAX JFK 2719
7 AT 1GA 2601

:  Truncated results, showing first 1,000 rows. v | 0.88 seconds runtime

o SQL cell result stored as PySpark data frame _sqldf . Learn more
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Notebook Environments: \Why they are Awesome?

In a Nutshell:
Notebook Environments enable you to quickly databricks

Cmd 25

test ideas (hypothesis) interactively. Each code

1 %sql

2 SELECT origin, destination, count(*) as num_flights
3 FROM departure_delays

4 GROUP BY origin, destination

S ORDER BY num_flights DESC

block (paragraph) is stitched together to

procedurally generate (code), that when run in- > 2)Spark Jobs
Table +
series, produces reproducible results (output). origin  ~ destination . num_flghs

Truncated results, showing first 1,000 rows. v | 0.88 seconds runtime

° SQL cell result stored as PySpark data frame _sqldf . Learn more

»”

“on-the-fly data (engineering / science) pipelines
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asics: The Anatomy of a Digital Notebook?

The Notebook:

Stores your software (code) and notes (markdown

/ simple text) in a series of blocks (paragraphs or

cells)

Twitter: @newfront Source Code: https://bit.ly/spark-inception
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asics: The Anatomy of a Digital Notebook?

Notebook > Paragraph(s):

. . %spark
Each paragraph can be modified, compiled, and val df = spark.read.delta(...)

) . df.select(...).createOrReplace...
run independently (async) or the collection &2 P

(notebook) can be run as a pipeline.
%sql
SELECT * FROM x WHERE y ...

Twitter: @newfront Source Code: https://bit.ly/spark-inception
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asics: The Anatomy of a Digital Notebook?

Recap:
Notebook environments help you move fast, and
test and share ideas without the trouble of “local

developer environment” pain.

Twitter: @newfront Source Code: https://bit.ly/spark-inception
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Part 2: Building the Streaming Notebook Application

Under the Hood:
Learn how to remote control the Spark REPL (think spark-shell) using

streaming remote procedure calls (RPC).

Twitter: @newfront Source Code: https://bit.ly/spark-inception
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> $SPARK_HOME/bin/spark-shell

21/12/09 13:43:12 WARN NativeCodelLoader: Unable to load native-hadoop library for
Spark context Web UI available at http://192.168.1.26:4040

Spark context available as 'sc' (master = local[*], app id = local-1639086193791).

Spark session available as 'spark'.
Welcome to

[ =2/ =
N\ _ 7 /. W e
e AR SO S T

/_/
Using Scala version 2.12.15 (OpenJDK 64-Bit Server VM, Java 11.0.10)

Type in expressions to have them evaluated.
Type :help for more information.

Twitter:

/*x Print a welcome message */

override def printWelcome(): Unit = {
import org.apache.spark.SPARK_VERSION
echo("""Welcome to

/ _/ //

NN/ _\/_"/ 1 '/
/[ «_/\_,_/_/ /_/\_\ version %s
/_/
i format (SPARK_VERSION))
val welcomeMsg = "Using Scala %s (%s, Java %s)".format(
versionString, javaVmName, javaVersion)

echo(welcomeMsg)

echo("Type in expressions to have them evaluated.")
echo("Type :help for more information.")


https://github.com/apache/spark/blob/master/repl/src/main/scala-2.12/org/apache/spark/repl/SparkILoop.scala
https://twitter.com/newfront

chitecture: Overview

RPC
i (request)

Redis: (Stream)
:'_\—» Structured Streaming

_______________________________________

RPC e
(result)

RPC Microbatch:
Dataset[NetworkCommand]

ProcessCommand

-

Spark Driver

_______________________________________

Source Code: https://bit.ly/spark-inception
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Architecture: RPC Command: NetworkCommand

case class NetworkCommand( < This is the metadata
notebookld: String, encapsulating a notebook, the
paragraphld: S.trmg, paragraph, the command to be
command: String, evaluated, and more goodies.

requestld: String,
userld: Option[String] = Some("nobody")

com:coffeeco:notebooks:v1:notebook1:rpc =« This is a Redis Stream for the
transport of our
NetworkCommand’s

Twitter: @newfront Source Code: https://bit.ly/spark-inception
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Architecture: RPC Command: NotebookExecutionDetails

case class NotebookExecutionDetails( < This is the metadata
notebookld: Strir.1g, encapsulating the complete
paragraphld: Strmg, execution of a remote
command: 5tring, notebook paragraph run

requestld: String,
userld: Option[String],
commandStatus: String,

result: String)

com:coffeeco:notebooks:v1:notebook1:results < This is a Redis location for the
collection of our processed

commands

Twitter: @newfront Source Code: https://bit.ly/spark-inception
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Spark Inception App

runApp(): StreamingQuery =
.info( )
.implicits._

outputStream(

NetworkCommandProcessor( ) .process(
.load() .as[NetworkCommand]

) .writeStream
) .foreachBatch((ds: Dataset[NetworkCommand], batchId: ) =>(processBatchtds, batchId)
) .start()

SparkinceptionControllerApp.runApp()
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Spark Inception App

processBatch (part 1: processCommand)

For each microbatch:

1. Collect the RPC commands (bring to
driver)

2. Evaluate each command.

3. Repeat forever...

SparkinceptionControllerApp.processBatch

processBatch(ds: Dataset[NetworkCommand], batchId:
.implicits._

localResults = ds.collect().map { networkCommand =>
-processCommand (networkCommand)

NotebookExecutionDetails(
networkCommand.notebookId
networkCommand.paragraphlId
networkCommand.command
networkCommand.requestId
networkCommand.userId
res.commandStatus
res.consoleOutput

)

}.toSeq

Source Code: htt
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Spark Inception App

processCommand:

From the Spark Driver:

1. Evaluate: should we run?

2. Redirect the commands
(%spark or %sql)

3. Respond (return results)

SparkRemoteSession.processCommand

processCommand(cmd: NetworkCommand): NetworkCommandResult
initialize()
user = cmd.userId.getOrElse( )
parsed = cmd.parse()
(parsed._1 != Command. && authCheck(user)) A{
.debug(

results = Console.withOut(
System.setOut(Console.out)
parsed._1 {
=>(processSparkScala{parsed._2)
£> processsparkSQL£parsed._2)
_ => (Status. {cmd. command}
I
Iy
System.set0ut(

NetworkCommandResult(
requestId = cmd.requestId
commandStatus = results._1
consoleOutput = results._2
)
} NetworkCommandResult(cmd.requestId
}

Source Code: https://bit.ly/sE
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Spark Inception App

processSparkScala:

1.
2.

Interpret (eg: use the REPL)

return results

SparkRemoteSession.processSparkScala

processSparkScala(cmd: String): (String, String) = {
result = .interpret(cmd, synthetic =
consoleQutput = readOutput()
(result.toString, consoleOutput.mkString( ))

Source Code: https://bit.ly/sE
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Spark Inception App

processSparkSQL:
1. Try to evaluate the SQL
(unsafe sure!)

2. Capture results

SparkRemoteSession.processSparkSQL

processSparkSQL(cmd: String): (String, String) = {

Try(app. .sql(cmd))

Success(df: ) =>
(Status. df.toJSON.collect().toSeq.mkString(
Failure(ex: Exception) =>
ex.printStackTrace( )
(Status. readOutput() .mkString(
Failure(thr: Throwable) =>
thr.printStackTrace( )
(Status. readOutput() .mkString(
=>

(Status.

Source Code: https://bit.ly/sE
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Spark Inception App

processBatch (part 2: results to redis)

After evaluating the NetworkCommands:

1. Create a Results Dataset
2. Write to our Redis output table

3. Repeat forever...

SparkinceptionControllerApp.processBatch

def processBatch(ds: Dataset[NetworkCommand], batc
import sparkSession.implicits._

// Collect all of the Distributed Commands and bri
val localResults = ds.collect().map { networkCommanc
// this is running on the driver now (not the exec
val res = sparkRemoteSessiorn.processCommand(retwork(
// wrap the execution details so we can write the r
NotebookExecutionDetails(
networkCommand.notebookId,

netwnrklnmmand naraanranhTd

forRedis = .createDataset[NotebookExecutionDetails](localResults)
forRedis
.write
.format(
.options( .sparkContext
.getConf
.getAlWWithPrefix (appConfig.
.mode (SaveMode. )

) .toMap[String, String])

.save()

Y
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Inception: The Point in which something
begins its course or existence.

Part 3: Demo Time!




Thank You. Thanks. Now some Q&A

Github: https://bit.ly/spark-inception

Medium: https://medium.com/@newfrontcreative

LinkedlIn: https://www.linkedin.com/in/scotthaines/

Docker: https://dockr.ly/
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