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Topics of Today

- Making data available across the company.
-+ From the warehouse to the era of real time.
- Approaches to make data available.
-+ Benefits and Challenges.

-+ The hardest problem, the human part.



Information systems, sharing
data between applications Making systems communicate
since last century....
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Making data available is a system integrations
problem.
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‘organisations which design systems ... are

constrained to produce designs which are

coples of the communication structures of
these organisations.”

- M. Conway
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What is a data pipeline”?

Jata Data pipeline
Source PIP

Because systems do not live in isolation anymore, they need to
incorporate and/or generate data for other components.
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Working with batches The workers approach



Working in Batches

Batch processing is:
-+ The execution of a series of jobs/tasks
In @ computer, or group of computers.

- Without manual intervention.

A job is the single unit of work.



Working in Batches

Batches are a natural mapping from procedural and OO
orogramming paradigms.

Implementation follow up from traditional multithread
models.



An iImage uploaded using Sidekio

class ProductimageUploader
include Sidekiq::Worker

def perform(image_.id)
s3_upload(data_for_image(image_id))
end

def self.upload(product, image_ids)
image_ids.each do |image_id|
perform_async(image_id)
end
end
end




Computing Pl using spark.

/*% Computes an approximation to pi x/
object SparkPi {
def main(args: Array[String]) {
val spark = SparkSession
.builder
.appName("Spark Pi")
.getOrCreate()
val slices = if (args.length > @) args(9).toInt else 2
val n = math.min(100000L * slices, Int.MaxValue).toInt // avoid overflow

val count = spark.sparkContext.parallelize(1 until n, slices).map { i =>
val x = random % 2 - 1

val y = random x 2 - 1

if (xkx + yxy <= 1) 1 else 0
}.reduce(_ + )
println("Pi is roughly " + 4.0 * count / (n - 1))
spark.stop()



Common best practices

Make your jolbbs small and simple, to ensure
performance and maintainabllity.

Make your jobs idempotent and transactional, to
ensure safety and residence.

- At less once, exactly once,....

Embrace concurrency and asynchronous api’s to
oring utilisation to the top.
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Working in streams

Stream processing is a computer paradigm that
- Provides a simplified parallel computation methodology.

-+ Given a stream of data, a series of (pipelined) operations
can be applied.

Streams power algorithmic trading, RFID’s, fraud detection,
monitoring, telecommunications and many more.



Working in streams

Related paradigms are:

- Data Flow: A program as data flowing between
operations.

- Event Stream Processing: Databases, Visualisation,
middleware and languages to build event based apps.

- Reactive Programming: Async programming paradigm
concerned with data streams and propagation of
change.



Data Flow
Programming

- Model programs as a DAG
graph of data flowing between
operations.

- Data flow trough databases,
brokers, streams...

-+ Operation types:
- Enrichment
 Drop/Throttle

Transform

- Backpressure, buffers, reactive.




Sackpressure

- It describe the build-up of data
behind an |/O switch if the
buffers are full and incapable of
receiving any more data.

+ The transmitting device halts
the sending of data packets
until the buffers have been
emptied and are once more
capable of storing information.
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Reactive Streaming
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A word count on reddit with Akka Streams.

def main(args: Array[Stringl): Unit = {
// @) Create a Flow of String names, using either
// the argument vector or the result of an API call.
val subreddits: Source[String, Unit] =
if (args.isEmpty)
Source(RedditAPI.popularSubreddits).mapConcat(identity)
else
Source(args.toVector)

val res: Future[Map[String, WordCount]] =
subreddits
.via(fetchLinks)
.via(fetchComments)
. runWith(wordCountSink)

res.onComplete(writeResults)

as.awaitTermination()



A word count on reddit with Akka Streams.

val fetchLinks: Flow[String, Link, Unit] =
Flow[String]
.via(throttle(redditAPIRate))
.mapAsyncUnordered( subreddit => RedditAPI.popularLinks(subreddit) )
.mapConcat( listing => listing.links )

val fetchComments: Flow[Link, Comment, Unit] =
Flow[Link]
.via(throttle(redditAPIRate))
.mapAsyncUnordered( link => RedditAPI.popularComments(1link) )
.mapConcat( listing => listing.comments )



A word count on reddit with Akka Streams.

val wordCountSink: Sink[Comment, Future[Map[String, WordCount]]] =
Sink.fold(Map.empty[String, WordCount]) (
(acc: Map([String, WordCount], c: Comment) =>
mergeWordCounts(acc, Map(c.subreddit -> c.toWordCount))



Indexin

~ GetTwitter
-~ GetTwitter 1.3.0
org.apache.rifi - nifi-social-media-nar
In 0 (0 bytes) 5 min
- Read/Wrnite 0 bytes /0 bytes S min
Out 0 (0 bytes) 5 min
- Tasks/Time 0/ 00:00:00.000 5 min
~ Extract lang & text
~ EvaluateJsonPath 1.3.0
arg.apache.nifi - nifi-standard-nar
In 0 (0 bytes) 5 min
Read/Write 0 bytes /0 bytes 5 min
Out 0 (0 bytes) 5 min

Tasks/Time 0/ 00:00:00.000

Route Non-Empty English Tweets

C RouteOnAttribute 1.3.0
arg.apache.réfi - nifi-standard-nar
In 0 (0 bytes)
Read/Write 0 bytes / 0 bytes
Out 0 (0 bytes)

Tasks/Time 0/ 00:00:00.000

5 min

S min
Smin

S min

S min

TEBREE==San

\

—~ MergeContent
~ MergeContent 1.3.0
org.apache.rifi - nifi-standard-nar
- In 0 (0 bytes)
- Read/Write 0 bytes /0 bytes
Out 0 (0 bytes)

- Tasks/Time 0/ 00:00:00.000

S min
S min
S min
Smin

L=t

m PutSolrContentStream

: PutSolrContentStream 1.3.0
arg.apache.nifi - nifi-salr-nar
In 0 (0 bytes)
Read/Write 0 bytes /0 bytes
Out 0 (0 bytes)

Tasks/Time 0/ 00:00:00.000

S min
S min

S min

5 min

Name matched
Queued 0 (0 bytes)

Name tweet
Queued 0 (0 bytes)

- Name merged
' Queued 0 (0 bytes)

g into Solr

che NiFi

/ _

— Name connection_failure
Queued 0(0 bytes)




Streaming projects

s APACHE &
Apache Flink
APACHE H
A akka f I Q

streams

Apache Kafka Apache Samza

@ STORM %




Challenges in data plumbing

-+ Systems growth is most commonly mapping internal
communication channels among the organisation.

- This introduces challenges on several areas:
Handle failure.
Keep the data processes low latency.
-+ Changes in communication and data.

Data availability and governance.
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Handling communication patterns




“Data pipelines emerge to automate the
communications structures of the organisation”

-Your data engineer next door



s all about communication, right?
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Accessing data in a more reliable way

Problems usually pop because of changes in:

Data expectations: When inbound teams need to
change the internal data representation, volumes or
schemas unexpected results are expected.

- Communication channels: A software platform is all
about communication between components, also data
pipelines, it they are changed users should handle It.




The shared schema registry

A centralised schema registry is a service where all organisation wide
schemas are made accessible, facilitating access across teams, in detall
benefits are:
- Simplify organisational data management challenges.

Build resilient data pipelines.

Record schema evolution.

Facilitate data discovery across teams.

- Stream cost efficient data platforms.

Policy enforcements.



The shared schema registry

- Popular ways to achieve this is by storing schemas in
formats such as Avro, Protocol Buffers or Thirft, preferable
the first one.

- Curiously there exist many private implementations, the
first opensouce one is the kaftka centric schema-registry
by Confluent INC.

- Consumer-Driven Contracts: Similar approach introduced
N 2006 by lan Robinson at ThoughtWorks.

- Popular implementation: pact.io



http://pact.io

Domain Driven Design

Domain-driven design (DDD) is an approach to software
development for complex needs by connecting the
implementation to an evolving model.

One of the premises Is the creative collaboration between
technical and domain experts to refine the model.

https://en.wikipedia.org/wiki/Domain-driven_design
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