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= Algorithms
* Nutrients = Data
« Gardener = You
* Plants = Programs



Algorithm

Data integration,
selection,
cleaning,

pre-processing,
etc.

Consolidating
Learning Interpreting and deploying

Understanding

domain, prior
models results discovered
knowledge

knowledge, and
goals

Loop
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algorithm

Understanding
domain, prior Data integration, selection, cleaning,

knowledge, and pre-processing, etc.
goals

Infinite loop



3. Feature

1. Problem : :
Engineering

4. Automation =
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3. Feature Eng
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4. Automation

Automated Workflow!!!

Infinite loop
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3. Feature
1. em | .

Engineering
4. Automation g
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Data Model Streaming, Batch Processing= X| & St=7f?
Guarantee EfAT AWASFTE EHHSH = Q=712

Fault—Tolerance

Programming

el Cioret ZR0| Q10IS X|H=?
Scalability AAE] SIS &t & QI=71?

Latency AJAEL0] 2[3 XIIA|ZHO0] 2172

Maturity Jlae 25| M40 U, HRLIE|IT EUSIL
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Apache Spark

‘AZ Fast and General engine for large-scale data processing

Spark

e Speed : 100x faster than Hadoop

* Ease of use : java, scala, python, R

=2 * Generality : SQL, Streaming, Batch
* Runs Everywhere : HDFS, Hbase, S3, Cassandra
e Strong Community : !l
- s g HolH &4 7|5 AHs
- OOl 32 N2 7=
g * MapReduce2Ct C{ W21 2 M2l 7[5 XS

« Streaming APIZ 0| &%t AZE X 2l micro-batch X 2| 7=

« Machine Learning 7| & X| & (MLLib)




Apache Flink

Streaming processing framework for distributed, high-performing,

always available and accurate data streaming applications

« Streaming-First : Continuous processing

* Fault-tolerant : Stateful computations

E X|
-/ O

* Scalable : up to 1000s of nodes and beyond

* Performance : High throughput, low latency

« B E [|O|E{E Streaming DataZ X 2|St= £ Bt Streaming

Framework
o 2

o . D4 W2 GIOJE HE|S &
o d

« MapReducel}l 21 HH AZTts
- 2 322H 24 7=

« Machine Learning 7| X|& (FlinkMmL)




APACHE

STORM"

Apache Storm

Distributed realtime computation system

* Guaranteed data processing

* Horizontal scalability

=5

* Fault-tolerance

* High level abstraction

« DAG(Directed Acyclic Graph)X| & 2 2 { ATt Workflow
n ¢ CHYSIZEROEHT Ql0jo BE Ths
o O

« 2 EHA2H 2S 7S

« Machine Learning 7| & X|& (SAMOA)




Apache Storm

Distributed stream processing framework

« Simple API
* Managed State

=3 * Fault-tolerance
* Scalability
* Pluggable
* Kfaka, YARNS AtE0 S 2{AH 2H0[ 0|2
- Z[AAZE|IFEOISS HSH
s - W2 28AH Y 7ts

« CGA(Call Graph Assembly)”| 22| Workflow 7| &S Xl| S

e LinkedInO|A]l SISt QZAA TEZNE




Spark vs Storm vs Flink VS Samza

Spark Storm Flink Samza
Data Streaming, Batching Streaming, Batching Streaming, Batching Streaming, Batching
Guarantee At-least-once Exactly—once Exactly—once At-least-once
Fault= RDD Checkpoint R d ACK Checkpoint L
Tolerance eckpoin ecor eckpoin og
Throughput High Low High High
Latency High Low Low Low
Maturity High High Low Medium




Dedicated ML Framework : H20

Dedicated Machine Learning Framework

H2°.0 | « Best of breed Open source Technology

* Easy to use Web Ul and interface

£4 » Data agnostic support for all common database and file types
« Massively scalable big data analysis
* Real-time data scoring
- MLO| S3teEl =23
- WebUIEO|ES i MLEZ M /LTS
47 « LCAoF A X|R(R, Python, Java, Scala)

e A= MLELIZ|E S

* In-memory processing= O| &%t = X 2| H &




H20 — Software Stack

Customer Algorithm
JavaScript R Python ExcelTableau Flow
__if_———ﬁ—_ ———
= —>
_ _ | _,__EEIWDW__:,_ e S
. : i : Customer
Rapids Expression Evaluation Engine Scala Algorithm

GLM
GEM
RF

Customer
Algorithm

In-H2O Prediction

Deap Learning
k-Means
PCA

Engine

Fluid Vector Frame Job
Distributed K/V Store MRTask
Non-blocking Hash Map Fork/loin

Spark Hadoop Standalone H20



Feature
EDA .
Selection
- GO|E{2| EMM I EMS « AtEold= YiE|EL - ™o AuPJ} Ol k=
St =X Olofi= gt E40| == G|0|E X2 H|O[E] 44EH
- 75 EL « 7|& H[O|HE Xgot » Curse of Dimensionality

« A&t S8 MZ2 HolH 44



SK-Learn

ML= 2et S E M E(Deep Learning= M| 2l)

» Simple and efficient tools for data mining and data analysis

* Accessible to everybody, and reusable in various contexts

53 + Built on NumPy, SciPy, and matplotlib
* Open source, commercially usable — BSD license
* Machine Learning in Python
* Classification, Regression, Clustering
* Dimensionality Reduction
. * Model Selection
o O

* Preprocessing
- ZEiot ARLUE[R &t K=

« SHAIQt LEAVE 25 FTtoH O] 2L} 2X|7F 2SE Ve EY




DORA

Designed to automate the painful parts of exploratory data analysis

data cleaning, feature selection & extraction, visualization, partitioning data for model validation

# read data with missing and poorly scaled values # create random partition of training / validation data (~ 80/2@ split)

>>> import pandas as pd dora.set_training_and_validation()
>>> df = pd.DataFrame([

[1, 2, 1ee],

[2, None, 200], # train a model on the data

(1, 6, None] X = dora.training_data[dora.input_columns()]
e 1) y = dora.training_data[dora.output]
>>> dora = Dora(output = @, data = df) ) - '
>>> dora.data

e 1 2 some_model. fit(X, y)
2 1 2 100
; iNag ;:g # validate the model
X = dora.validation_datal[dora.input_columns()]

# impute the missing values (using the average of each column) y = dora.validation_dataldora.output]

>>> dora.impute_missing_values()
>>> dora.data

2

2 100
4 200
6 150

some_model.score(X, y)

=

1
2

# scale the values of the input variables (center to mean and scale to unit variance)
>>> dora.scale_input_values()

>>> dora.data

0 1 2
1 -1.224745 -1.224745
2 0.000000 1.224745
1 1.224745 0.000000

https://github.com/NathanEpstein/Dora



Beaker

notebook-style development environment for working interactively
with large and complex datasets.

| KB‘EAKER * Multi-Language Support
.  Rich Visualization — D3,bokeh, matplotlib, ggplot2

* Notebooks enable iterative Exploration

[bﬂ u ' * Translate Data between languages

* Advanced markup and Hierarchical Organization

An Open Source from Top-notch Hedge Fund

http://beakernotebook.com/
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Airflow

To programmaticaly author, schedule and monitor data pipelines

* Dynamic — configuration as python code

 Extensible — Easily define your own operators, executors

£3

* Elegant — Lean and explicit

* Scalable — Modular architecture

* Apache Incubating Project, Initiated by AirBnB
- « DAG(Directed Acyclic Graphs)Z 0|23t workflow management
o O

« Rich WEB user interface(Monitoring, Task Status)
« Can Work with Apache Spark




Airflow

kAirFIOW DAGs Tools ~ Browse~ Admin~ Docs ~

kAirFlow DAGs Tools~ Browsev  Admin~ Docs~
DAG: core_cx

n ® Tree View # Graph View ol Task Duration 4 Landing Times £ Gantt 4 Code
DAG: example2
E 3 Graph WS Run: 2015-01-07T00:00:00 anding Times = Gantt + Code Run:  2015-02-01 00:00:00 Layout: Left->Right 4+ Go
Started: 2015-02-01T20:22:22

Ended: 2015-02-01T20:22:22

Duration: 0
State: success Jan 18 Jan 25
| 1

QO run_this_last DOOOOOO0O0000000000
) run_this EEEEEEECCCOOOO0000000000000
O runme_0 [ 1 [ T [ o

\ O runme_t ]
\Orunme_2 DOOOOOOOO0O000000000
'O runme_3 EREEEEEEECCOOOO0000000000000
O runme_4 [ 1 [ T [ o
'O runme_5 [ 1 [ T [ o
Orunme_s DCOOOOO0O00000000000

QO runme_7 DCOOOOO0O00000000000
Orunme_8 [ 1 [ T [ o
QOrunme_9 [ 1 [ T [ o

QO also_run_this EEEERECCOOO0000000000000000
|

@ run_this 1




Luigi

A package that helps you build complex pipelines of batch jobs

+ Allows you to parallelize workflows as needed

* Toolbox with common task templates

* Supports Python mapreduce jobs in Hadoop, Hive, and Pig
Includes file system abstraction for Hadoop Distributed File
System and local files that ensure all systems are atomic,
preventing them from crashing in a state containing partial
data

Jm
0}

« Open Source Initiated by Spotify
« Matured Technology(Since 2011) & good references

oy
oA

 Rich WEB user interface(Monitoring, Task Status)

« Python based workflow management

* Relatively simple workflow management




Task

[ Lui

ualiser x

& @ & [ localhost:8082/static/visualiser/index.html#

Luigi Task Status Task List Dependency Graph  Workers

© createTrialEligibility

PENDING TAS...
m CreateUserCollectionSummai 6679 0
m CreateCollectionTracksWithM

UPSTREAMF...
m BannerShownCleanedHour 351

m AdUserMetricsimport

m AggregatedPlaysHive

o CreateReportingUsage

m LastLastActivityHive

RUNNING TA...

DISABLED TA...

DONE TASKS FAILED TASKS

V 6946 88

UPSTREAM DI...

Filter on Server )

i .
0 CreateUserPlaylistSummary Name Details
N R DONE CreateReportingUsage (test=False, date=2015-06-10, parall¢

o FinancialUser

DONE CreateReportingUsage (test=False, date=2015-06-11, paralle
o AppAnnieDownloadsimport

m PENDING CreateReportingUsage (test=False, date=2015-06-13, paralle
9 CreateArtistUsageBase

m PENDING CreateReportingUsage (test=False, date=2015-06-12, paralle
o Cass2HdfsCompact

E UPSTREAM_FAILED CreateReportingUsage (test=False, date=2015-06-14, paralle
@ GCSToHDFSMain

E UPSTREAM_FAILED CreateReportingUsage (test=False, date=2015-06-15, parall¢

0 CreateUserCollectionSummai .
Showing 1 to 6 of 6 entries (filtered from 14,064 total entries)

Previous i Next

p S A
® 006 /|7 Luigi Task Visualiser x \\ '5 "y
€& - C [} localhost:8082/static/visualiser/index.html#UserRecs(test=False, date=2013-07-24, re... @, 'ﬂ?i =

Luigi Task Status active tasks

Task List Dependency Graph
Taskidiparam 1=val1, param2=vatd Show task detals

UserRecs(test=False, date=2013-07-24, rec_days=4, exp_days=8, test_users=False, force_updates=False, build_from_scratch=True,
index_path=/spotify/discover/index, index_version=None, FOLLOWS_SCORE=5.0)

Dependency Graph
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Airflow Luigi

Airflow vs Luigi

Code Python Python
Web Ul Rich Minimal
Calendar Scheduling Local Scheduler Cron
Parallelism Workers Workers
DAG Yes No
Task Synchronization Yes No
Track Historys Yes Yes, DB
State mgt Kindof Yes, DB
Maturity Medium High










