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DataOps

NOT SURE IF DATAOPS
I'S HELPILNIG ME

Source: cc.com/shows/futurama
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DataOps ®

DevOps improves quality, velocity and scaling of software development.

Borrowing methods from DevOps, DataOps offers the same improvements to production
Data Science.
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Best practices




12 Best Practices

= Alerting

= CI/CD

= Code review

= Integration testing
= Logging

= Metrics collection
= Monitoring

= Quality validation
= Reproducibility

= Scheduling

= Test regressions
= Unit testing
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MVP

= Alerting

= CI/CD

= Code review

= Integration testing
= Logging

= Metrics collection
= Monitoring

= Quality validation
= Reproducibility

= Scheduling

= Test regressions

= Unit testing
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How to start

= Share data science code to private git repository.

= Use versioning of data science code. Use requirements.txt and add version to scripts.
= Add owner to scripts.

= Write readable Markdown documentation.

= Verify code quality with unittest, flake8, and regular code reviews. Automate tests.



https://docs.python.org/3/library/unittest.html
https://pypi.org/project/flake8/
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Workflow

managers




Scripts with Cron

= No reproducibility.

= No logs, no monitoring, no alerts.

= Code and logic duplication.

= Maintenance time grows exponentially.



Workflow managers

= Pinball 04-03-2015 (Pinterest)

= Airflow 06-10-2014 (Airbnb -> Apache)
= Mistral 11-10-2013 (OpenStack)

= Azkaban 03-05-2012 (LinkedIn)

= Luigi 17-11-2011 (Spotify)

= Oozie 19-08-2011 (Yahoo -> Apache)
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Airflow. Import

import datetime

from airflow import DAG
from airflow.operators.bash operator import BashOperator
from airflow.operators.python operator import PythonOperator



Airflow. Task #2

def task2():
print('task2")
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Airflow. Default arguments

default args = {
'owner': 'Ruslan Korniichuk',
'start date': datetime.datetime (2019, 11,

Ruslan Korniichuk | www.korniichuk.com

29)
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Airflow. DAG

with DAG('example',
default args=default args,
schedule interval='(dailly') as dag:

taskl = BashOperator(task id='taskl',
bash command='echo taskl")
PythonOperator (task id='task2',
python callable=task?2)

task?



DAG @

DAG - or a Directed Acyclic Graph - is a is a collection of all the tasks you want to run,
organized in a way that reflects their relationships.

A Airflow DAGs Data Profiling v Browse v Admin v Docs v About v 2019-10-21 13:02:02 UTC

"o example a—

# Graph View ® Tree View oli Task Duration Bl Task Tries A Landing Times ~ = Gantt  iZ Details 4 Code O® Trigger DAG 2~ Refresh  ® Delete

Base date: 2019-10-21 13:01:54 Number of runs:| 25 v Run: v Layout: Left->Right v | Go Search for...

[BashOperanr] |:PMOn0peralor:| (success] [running | [failed] ' skipped | [up_for_reschedule|| up_for_retry no_status

~

taskl — task2




Airflow. DAG

with DAG('example',
default args=default args,
schedule interval='(dailly') as dag:

taskl = BashOperator(task id='taskl',
bash command='echo taskl")
PythonOperator (task id='task2',
python callable=task?2)

task?



Airflow. Relationships

taskl >> task?
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Airflow. All-in-one

import datetime

from airflow import DAG
from airflow.operators.bash operator import BashOperator
from airflow.operators.python operator import PythonOperator

def task2():
print('task2")

default args = {
'owner': 'Ruslan Korniichuk',
'start date': datetime.datetime (2019, 11, 29)

with DAG('example',
default args=default args,
schedule interval='(@daily') as dag:

taskl
task2

BashOperator (task id='taskl',6 bash command='echo taskl")
PythonOperator (task id='task2',6 python callable=task2)

taskl >> task?



Airflow. Graph view ®

A+ Airflow DAGs  Data Profiling v Browse v Admin v Docs v About v 2019-10-22 21:20:49 UTC

example schedule: @daily

#* Graph View ® Tree View ol Task Duration M Task Tries A Landing Times = Gantt  iE Details 4 Code @ Trigger DAG © Refresh @ Delete

I} Base date: 2019-10-21 18:03:28 Number of runs: 25 v Run:  manual 2019-10-21T18:03:27.971523+00:00 ~ Layout:| Left->Right + Go Search for...

[BashOperanr :| |:PMOn0peralcr:| (success]) (running | (failed) ' skipped | [ up_for_reschedule || up_for_retry no_status

e

taskl ] task2
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Luigi. Core idea
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Task1

requires()=——>

Task2
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Luigi. Core idea
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Task1

N

output()

requires()=——>

Task2

AN

task1
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Luigi. Core idea
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Task1

N

output()

requires()=——>

Task2

/

input()

/

AN

task1
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Luigi. Import

import luigil
from luigi.contrib.external program import ExternalProgramTask



Luigi. Tasks

class Taskl (ExternalProgramTask) : class Task2(luigi.Task):

dst = '"taskl' def requires(self):
return Taskl ()
def program args(self):

return ['touch', self.dst] def run(self):
dst = self.input() .path
def output(self): with open(dst, 'a') as f:

return luigi.LocalTarget(self.dst) f.write('task2")



Luigi. All-in-one

import luigi
from luigi.contrib.external program import ExternalProgramTask
class Taskl (ExternalProgramTask) :

dst = 'taskl'

def program args(self):
return ['touch', self.dst]

def output(self):
return luigi.LocalTarget (self.dst)

class Task2(luigi.Task):

def requires(self):
return Taskl ()

def run(self):
dst = self.input () .path
with open(dst, 'a') as f:
f.write('task2")



Luigi. Graph view

Luigi Task Status

Task2__99914b932b

Task2()
Dependency Graph

Task List

Dependency Graph

Show task details

Workers

DONE

Taskl

Resources

00:00:00.014

Show Upstream Dependencies

Hide Done

Visualisation Type

D3

DONE

Task2

SVG

¢

Running l
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Airflow vs Luigi




Airflow vs Luigi

Airflow

pros
everything in Python (no XML)
DAGs catalog

annoying scheduler

readable DAG concept

built-in features (e.g. BashOperator)
readable relationships

DAG's owner

open-source

cons

= delay between task execution

= cannot test/run task and all its relationships
= hard maintenance

Luigi

pros

everything in Python (no XML)

rapid prototyping

built-in Target

built-in features (e.g. ExternalProgramTask)
easy-to-start

open-source

cons

= no DAG concept and DAGs catalog
= no scheduling

= maintenance


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow vs Luigi

Airflow

pros

. hinain_ Pyt TV

= DAGs catalog

= annoying scheduler

= readable DAG concept
*—puilt-infeatures {e-g-BashOperater)
= readable relationships

= DAG's owner

—open-souree

cons
= delay between task execution

= cannot test/run task and all its relationships
—hard-maintenrance

pros

. hinain Pyt TUVIVIE

= rapid prototyping

= built-in Target
—puHt-infeatures{e.gExternalProgramtask)
= easy-to-start

—open-soedree

cons

= no DAG concept and DAGs catalog
= no scheduling

—mathtenanee


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow vs Luigi

Airflow Luigi
pros pros
= DAGs catalog = rapid prototyping
= annoying scheduler = built-in Target
= readable DAG concept = easy-to-start
= readable relationships
= DAG's owner cons

= no DAG concept and DAGs catalog

cons = no scheduling

= delay between task execution
= cannot test/run task and all its relationships


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow. DAGs catalog @

4+ Airflow DAGs Data Profiling v Browse ¥ Admin v Docs v About v 2019-10-21 17:37:28 UTC

DAGs

Search:
(i ] DAG Schedule Owner Recent Tasks @ Last Run @ DAG Runs © Links
G Of example Ruslan Korniichuk O®**®*¥ N A=Z +=EC006

Showing 1 to 1 of 1 entries

) ¢> .

Hide Paused DAGs
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Airflow vs Luigi

Airflow Luigi
pros pros
= DAGs catalog = rapid prototyping
= annoying scheduler = built-in Target
= readable DAG concept = easy-to-start
= readable relationships
= DAG's owner cons

= no DAG concept and DAGs catalog

cons = no scheduling

= delay between task execution
= cannot test/run task and all its relationships


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow. Relationships

Can be done with the Python bitshift operators >> and <<. The following two statements are
functionally equivalent:

taskl >> task?
or
task? << taskl



Luigi. Relationships

The requires () method is used to specify dependencies on other Task object:
def requires(self):

return Taskl ()



Luigi. Relationships

The requires () method is used to specify dependencies on other Task object:
def requires(self):

return Taskl ()

We can add Airflow-like relationships readability:
# Taskl >> Task?2



Airflow vs Luigi

Airflow Luigi
pros pros
= DAGs catalog = rapid prototyping
= annoying scheduler = built-in Target
= readable DAG concept = easy-to-start
—readablerelationships
= DAG's owner cons

= no DAG concept and DAGs catalog

cons = no scheduling

= delay between task execution
= cannot test/run task and all its relationships


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow vs Luigi

Airflow Luigi
pros pros
= DAGs catalog = rapid prototyping
= annoying scheduler = built-in Target
= readable DAG concept = easy-to-start
= DAG's owner
cons
cons = no DAG concept and DAGs catalog
= delay between task execution = no scheduling

= cannot test/run task and all its relationships


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow. DAG's owner ®

4+ Airflow DAGs Data Profiling v Browse ¥ Admin v Docs v About v 2019-10-21 17:37:28 UTC

DAGs

Search:
(i ] DAG Schedule Owner Recent Tasks @ Last Run @ DAG Runs © Links
G Of example Ruslan Korniichuk O®**®*¥ N A=Z +=EC006

Showing 1 to 1 of 1 entries

) ¢> .

Hide Paused DAGs
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Ownership

Airflow

default args = {
'owner': 'Ruslan Korniichuk'

}

Ruslan Korniichuk | www.korniichuk.com

Luigi

We can add Airflow-like ownership:

#

Owner:

Ruslan Korniichuk

44



Airflow vs Luigi

Airflow Luigi
pros pros
= DAGs catalog = rapid prototyping
= annoying scheduler = built-in Target
= readable DAG concept = easy-to-start
—DAG's-oewner
cons
cons = no DAG concept and DAGs catalog
= delay between task execution = no scheduling

= cannot test/run task and all its relationships


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow vs Luigi

Airflow

pros
= DAGs catalog

= annoying scheduler

= readable DAG concept

cons
= delay between task execution
= cannot test/run task and all its relationships

Luigi

pros
= rapid prototyping
= built-in Target
= easy-to-start

cons
= no DAG concept and DAGs catalog
= no scheduling


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow. Delay between task execution

dnrwnlcad_frnm_sS.
decompress I
preprocess_jsons I
merge_csvs I
calc orders I
upload transactions to s3 I
upload_orders_to_s3 I

clean

[ I [ [ | | I [ [
09:46:00 09:46:30 09:47:00 09:47:30 09:48:00 09:48:30 09:49:00 09:49:30 09:50:00



Airflow vs Luigi

Airflow

pros
= DAGs catalog

= annoying scheduler

= readable DAG concept

cons
= delay between task execution
= cannot test/run task and all its relationships

Luigi

pros
= rapid prototyping
= built-in Target
= easy-to-start

cons
= no DAG concept and DAGs catalog
= no scheduling


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Luigi. Target

The output () method returns one or more Target objects.:
def output(self):

return luigi.LocalTarget('file.txt")



Luigi. Target

The output () method returns one or more Target objects.:
def output(self):
return luigi.LocalTarget('file.txt")
or
def output (self):
return S3Target('s3://bucket/file.txt")



Airflow. Luigi-like Target

os.path.exists('file.txt")

Ruslan Korniichuk | www.korniichuk.com
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Airflow. Luigi-like Target

or

os.path.exists('file.txt")

s3 = boto3.resource('s3")
try:
s3.0bject ('bucket', '"file.txt').load()
except botocore.exceptions.ClientError as e:
if e.response['Error']['Code'] == "404":
# The object does not exist
else:
raise
else:

# The object does exist



Airflow vs Luigi

Airflow

pros
= DAGs catalog

= annoying scheduler

= readable DAG concept

cons
= delay between task execution
= cannot test/run task and all its relationships

Luigi

pros
= rapid prototyping
—puHt-in—Ttarget

= easy-to-start

cons
= no DAG concept and DAGs catalog
= no scheduling


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py

Airflow vs Luigi

Airflow Luigi
pros pros
= DAGs catalog = rapid prototyping
= annoying scheduler = easy-to-start
= readable DAG concept
cons
cons = no DAG concept and DAGs catalog
= delay between task execution = no scheduling

= cannot test/run task and all its relationships


https://github.com/korniichuk/workflow/blob/master/workflow-airflow/orders.py
https://github.com/korniichuk/workflow/blob/master/workflow-luigi/orders.py
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AWS. Simple Workflow Service (SWF)

Services

Resource Groups v % [\ komiichuk ~  Ireland v  Support v

Amazon Simple Workflow Service Dashboard

Welcome to Amazon Simple Workflow Service (Amazon SWF)

Amazon Simple Workflow Service (Amazon SWF) is a workflow service for building scalable, resilient applications. With Amazon
SWEF, you can build many kinds of applications as workflows. Amazon SWF maintains the execution state of the workflow
consistently and reliably so that you can focus on building and running your application. For more details on Amazon SWF, click

here.
1 DE‘;!DER Run a Sample Workflow
The decider
. .mpueme«?; the The sample workflow introduces you to
- wiogrentidoseion basic concepts in Amazon SWF. Running
! this sample will introduce you to basic

concepts of Amazon SWF and also
create resources such as a domain and
types that you can reuse.

Gets

Return
Dedslon ) ziels
Tosks ( Decisions

+ Maintains distributed application state Launch sample walkthrough
+ Tracks workflow executions

« Ensures consistency of execution history

« Provides visibility into executions

* Holds and dispatches tasks

« Provides control over task distribution

* Retains workflow execution history

: - ok _— Create your own domain

¥ C)umn. ‘;ﬁ;’;’j()a-..«. You can create a domain and register

Get
Activity ) Retun
( Resuits
Tosks

@ Feedback

@ Eng

your own workflows and activities. Click

Cloud Mobil On Premises
2 i . below to get started.
Create a new Domain
amazon ﬁ ﬁ E
Wb servioes:



AWS. Step Functions @

Using Step Functions, you can design and run workflows that stitch together services
such as Lambda, Fargate, Glue.

Services ~ Resource Groups ~ * [\ korniichuk ¥ Ireland ¥  Support v

Step Functions X Step Functions State machines

State machines State machines

Activities G View details Edit Copy to new Delete Create state machine

Q 1 &
: . . Timed
Name ¥ Creation date v Status Running Succeeded Failed out Aborted
Aug 19, 2019 .
d Act 0 10 5 0 0
° oraers 11:12:49.871 PM chve




AWS. Step Functions
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Amazon States Language

{
"Comment": "orders ver. 0.lal by Ruslan Korniichuk",
"StartAt": "preprocess-jsons",
"States": {
"preprocess-jsons": {
"Type": "Task",
"Resource": "arn:aws:lambda:eu-west-
1:539199393808:function:workflow-preprocess-jsons",
"Next": "wait"
},
"wait": {
"Type": "Wait",
"Seconds": 5,
"Next": "merge-csvs"
},
"merge-csvs": {
"Type": "Task",
"Resource": "arn:aws:lambda:eu-west-

1:539199393808:function:workflow-merge-csvs",
"Next": "calc-orders"

b,

Ruslan Korniichuk | www.korniichuk.com

"calc-orders": {
"Type": "Task",
"Resource": "arn:aws:lambda:eu-west-
1:539199393808: function:workflow-calc-orders",
"Next": "clean"
}I
"clean": {
"Type": "Task",
"Resource": "arn:aws:lambda:eu-west-
1:539199393808: function:workflow-clean",
"End": true
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More code
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O Why GitHub? Enterprise Explore Marketplace Pricing Sign in

korniichuk / workflow ® Watch 1 W% Star 1 YFork | 0

<> Code Issues 0 Pull requests 1 Projects 0 Security Insights

In progress... Workflow management platforms comparison http://www.korniichuk.com

dataops airflow luigi aws
D 55 commits ¥ 2 branches 1 0 packages © 0 releases A2 1 contributor &fs Unlicense

Branch: master v Find file
2. korniichuk [workflow][luigi] Add Airflow-like relationships Latest commit 8c690c3 on Oct 21
i input [workflow] Add input data 4 months ago
B workflow-airflow [workflow][airflow] Change owner to 'Ruslan Korniichuk' last month
B workflow-aws [workflow][aws] Add owner to Step Fucntions 3 months ago
B workflow-luigi [workflow][luigi] Add Airflow-like relationships last month
[E) .gitignore [workflow][aws] Add workflow-calc-orders Lambda 4 months ago
[Z) LICENSE Initial commit 4 months ago
=) README.md Initial commit 4 months ago
[E) fabfile.py [workflow][aws] Fix repo name 4 months ago

T srFAPSRAE o
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Advertisement




Czy Sztuczna Inteligencja i Data Science sa @
dla Ciebie

Webinar | 11-12.12.2019 | 19:00-21:00
Dzien 1: Sztuczna inteligencja i uczenie maszynowe. Dlaczego?
Dzien 2: Data Scientist - najbardziej seksowny zawod przysztosci



bit.ly/AIWEBINAR
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About Capgemini Ruslan Korniichuk

Senior Consultant

Capgemini
ruslan.korniichuk@capgemini.com
+48 791 065 877

A global leader in consulting, technology services and digital transformation,
Capgemini is at the forefront of innovation to address the entire breadth of clients’
opportunities in the evolving world of cloud, digital and platforms. Building on its
strong 50-year heritage and deep industry-specific expertise, Capgemini enables
organizations to realize their business ambitions through an array of services from
strategy to operations. Capgemini is driven by the conviction that the business value
of technology comes from and through people. It is a multicultural company of over
200,000 team members in more than 40 countries. The Group reported 2018 global
revenues of EUR 13.2 billion.

Learn more about us at
WWWw.capgemini.com

BH®@ @)

People matter, results count.

This presentation contains information that may be privileged or confidential and
is the property of the Capgemini Group.
Copyright © 2019 Capgemini. All rights reserved.


http://www.linkedin.com/company/capgemini
http://www.slideshare.net/capgemini
http://www.twitter.com/capgemini
http://www.youtube.com/capgeminimedia
http://www.facebook.com/capgemini
http://www.capgemini.com/

