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» Google, Microsoft, Outbrain, Gigaspaces, lotango etc

» FLOSS: Hector, flask-restful-swager, meteor-migrations, monrtoring. ..

* Contributor to Luigi

* reversim.com

« Gormim



http://reversim.com
http://gormim.com
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We help developers find their dream job!

Curated weekly email of top companies seeking talented software engineers in Israel

[ Enter your email..

Nir Dremer Ran Tavory

Nir builds products at the intersection of technology. Ran is domain expert in web infrastructure and
business & psychology. He founded MediaBox and scaling. He founded SocialStudios and built products
led products at Imperva (NYSE: IMPV) & BitBand at Google, YouTube, Microsoft and Outbrain. Ran is
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WHAT IS LUIGI

* A Workflow Engine.

* Who the fuck needs a workflow engine?

* You doll!

* If you run hadoop (or other ETL jobs)

* If you have dependencies b/w them (who doesn't!!)

* If they faill (s/if/when/)

* Luigl doesn't replace Hadoop, Scalding, Pig, Hive, Redshift.

* [t orchestrates them
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HOW DO YOU ETL YOUR
DATA!

* Hadoop
* Spark

» Redshift
REEsiores

» Ad-hoc java/python/ruby/gol...



RUNNING ONE JOB IS EASY
RUNNING MANY [S HARD

» |00s of concurrent jobs, 1000s Dailly.
* J]ob dependencies.

= il st copy tne file, then crunch It
BEErs Y relries

* [dempotency

» Monitoring / Visuals



THE WRONG WAY 1O DO IT




EXAMPLE WORKFLOW

0og dati
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og dati—-» Subsample and
extract features

og data
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Features

Train classification

model

Model

Upload model to
servers




e CRON PRENOMENCHS

h dom mon dow user command
¢ & * gspotify-analytics Zusr/bin/spotify_extract_features --date “date +XY-%m-%d’

g files are available by lam
2% * * spotify-analytics Zusr/bin/spotify_train_model --date “date +%Y-%m-Zo s job finished by 2am

-

igly! 1!

-yu-:---F1 crontab
Wrote /Users/erikbern/pydata_pres/crontab
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ENTER LUIGI

» Like Makefile - but in python

 And - For data

* Integrates well with data targets
* Hadoop, Spark, Databases
» Atomic file/db operations

* Visualization

» CLI - really nice developer interfacel!



LUIGI TASK

class MyTask(Task):
def output(self):
pass

def requires(self):
pass

def run(self):
pass



LUIGI TASK

class AggregateArtists(Task):

def output(self):
return HdfsTarget("data/artist streams.tsv")

def requires(self): Storeloutputfin]HDES
return Streams ()

def run(self):

with self.input().open('r') as in file: Runklactuallworks
# read stuff from in file
WHES (o GuiEsns

with self.output().open('w') as out file:
# write stuff to out file

o ELR e RUNIWith Nain

if name ==
luigi.run()



RUN FROM THE CLI

Run on the command line:
S python dataflow.py Aggreg

DEBUG: Checking 1f AggregateArtists() 1s complete
INFO: Scheduled AggregateArtists|()

DEBUG: Checking 1f Streams() 1s complete

INFO: Done scheduling tasks

DEBUG: Asking scheduler for work...

DEBUG: Pending tasks: 1

INFO: [pid 74375] Running AggregateArtists()

INFO: [pid 74375] Done AggregateArtists()
DEBUG: Asking scheduler for work...
INFO: Done
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TASK PARAMETERS

class AggregateArtists(Task):
date = DateParameter()

$ python dataflow.py AggregateArtists --date 2013-03-05



AWESOME HADOOP (MR)
SUPPORT

class AggregateArtists(luigi.hadoop.JobTask):
def requires(self):
return Streams()

def output(self):
return HdfsTarget("data/artist streams.tsv")

def mapper(self, line):
timestamp, artist, track = line.split('\t')
yvield artist, 1

def reducer(self, artist, streams):
vield artist, sum(streams)
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FROCESS

SYNCHRONIZATION

Luigi central planner

"

Luigi worker 2
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LUIGI TASKS

* Implement 4 method:

def input(self) (optional)
def output(self)

def run(self)

def depends(self)



LUIGI TASKS

» Or extend one of the predefined tasks
* S3CopyToTable
* RedshiftManifestTask
* Sparkjob
* HiveQueryTask
* Hadoop)obTask



FAANMPLE
LOCAL WORDCOUNT

class WordCount(luigi.Task):
date_interval = luigi.DateIntervalParameter()

def requires(self):
return [InputText(date) for date in self.date_interval.dates()]

def output(self):
return luigi.LocalTarget('/var/tmp/text-count/%s' % self.date_interval)

def run(self):
Clollimps = al
for file in self.input():
for line in file.open('r'):
for word in line.strip().split():
count[word] = count.get(word, 0) + 1

# output data

f = self.output().open('w')

for word, count in count.iteritems():
R nasEefiE s\ tsd\n" % (word, count))

f.close()



FAANMPLE
HADOOP WORDCOUNT

class WordCount(luigi.hadoop.JobTask):
date_interval = luigi.DateIntervalParameter()

def requires(self):
return [InputText(date) for date in self.date_interval.dates()]

def output(self):
return luigi.hdfs.HdfsTarget('/tmp/text—-count/%s' % self.date_interval)

def mapper(self, line):
for word in line.strip().split():
yield word, 1

def reducer(self, key, values):
yield key, sum(values)



LUIGI TARGETS

SislDES
 Local File

» Postgres / MySQL, Redshift, ElasticSearch

BRE 510 extend



DEFINING A TARGET

* Implement:

def exists(self)

And optionally:

connect or open / close



EXAMPLE
FISOL |ARGES

class MySqlTarget(luigi.Target):

def touch(self, connection=None):

def exists(self, connection=None):
cursor = connection.cursor()
cursor.execute("""SELECT 1 FROM {marker_table}
WHERE update_id = %s
LIMIT 1""".format(marker_table=self.marker_table),
(self.update_id,)
)
row = cursor.fetchone()
return row is not None

def connect(self, autocommit=False):

def create_marker_table(self):



e GRAND SCHENS

Check Scheduler

Run Invoke

Task Run self.input ()
self.requires () Check Write

self.output ()

target.exists () Deps OUtPUt

Run

Deps

Use Deps

Output



OPEN SOURCE
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WHATI DID | DO?

* Add Redshift support

* Add MySQL support

* Various small features (improved notifications, dep.py,
historydb etc)

* Various bug reports

« And fixes!



LUIGI @ TOTANGO

» Dally computation
* Hourly computation

» Ad-hoc data loading (for data analysis activities, to redshift)



TOTANGO'S SETUP

Luigi Workers

ngl Scheduler ,

= lixgentries
—



BETANGO'S SETUP

Luigi Worker
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MOAR SCREENSHOTS
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MOAR SCREENSHOTS
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MOAR SCREENSHOTS
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MOAR SCREENSHOTS
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. GAMEBOY!!




AND.. GAMEBOY
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GAMEBQOY

Home / Dashboard

TODAY 130 (30 pending/running) 2351 (56 0 0
DAILY pending/running) FAILED JENKINS QUEUE
96 services (96 in
huigi) 96 services (96 in
igi)
PAST WEEK DAILIES
Gameboy Status
RUNNING/PENDING/FAILED TODAY — a:y d:
min_
Service Past Week - P history_db
Task Status Service 200 PR
200 L%
D bbb b DD .8 maint_db
D DDDODODD L) status
DDDDODODD e Jenkins Status
L5 D daily-cron
M DEDDED-DEDED [ 0 ) daily-manual
- enabled Mjﬂy’cm

MDDDODTODTGDOD
DDDDGDGODD wgavgnkmcm




Gameboy

& Dashboard

8 Daily
All Dailies
2014-06-23
2014-06-22
2014-06-21
2014-06-20
2014-06-19
2014-06-18
2014-06-17

& Hourly

of Services

4 Jenkins

GAMEBQOY

Home / Daily / Daily on 2014-06-21

DAILY FOR 2014-06-21

ALL JOBS

Service

22nd - 07:01:56
22nd - 07:02:05
22nd - 07:01:41
22nd - 12:31:40
22nd - 04:01:45
22nd - 07:01:56
22nd - 07:02:03
22nd - 12:31:39
22nd - 07:01:54
21st - 09:31:46

21st - 09:31:44

22nd - 04:01:42
21st - 10:31:40

22nd - 07:02:01

22nd - 06:01:41

Last update

22nd - 09:23:13
22nd - 10:56:59
22nd - 12:56:49
22nd - 02:33:12
22nd - 04:42:14
22nd - 09:19:24
22nd - 10:06:33
22nd - 01:14:05
22nd - 08:41:19
21st - 10:23:40
21st - 10:25:55
22nd - 04:55:17
21st- 11:35:10
22nd - 09:40:05

22nd - 02:48:28

Duration

2 hours

4 hours

6 hours

2 hours

40 minutes
u

2 hours

3 hours

42 minutes
o

2 hours
T

an hour
R

an hour
E

an hour
o

an hour
o

3 hours

9 hours

DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE

DONE

—



GAMEBOY IS

» A Totango specific controller for Luigl

* [he transition process (to Luigi)

* Provide high level overview
« Manual re-run of tasks

- Monitor progress, performance, run times, queues, worker load
SiC.,,

* Implemented using Flask and Angular]$S



WHAT ELSE IS OUT THERE?




WHAI ELSE IS OUT THERE?

Bozie

* Azkaban

* AWS Data Pipeline

* Chronos

* spring-batch

* Dataswarm (facebook)
* River (outbrain internal)

* What's your favorite WF engine! (did you build one?)



B4 i e

» https://github.com/spotify/luigi

* Facebook’s Dataswarm https://www.youtube.com/watch?
v=MOVCDbh{QIHO

» Outbrain’s River https://www.youtube.com/watch!
v=Ezsck [ ggDIM



https://github.com/spotify/luigi
https://www.youtube.com/watch?v=M0VCbhfQ3HQ
https://www.youtube.com/watch?v=EzsckTggDiM

