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Big Data Landscape 2016 (Version 3.0)
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= Algorithms
» Nutrients = Data
* Gardener = You
* Plants = Programs




Data integration,
selection,
cleaning,

pre-processing,
(o

Understanding
domain, prior

knowledge, and
goals

Algorithm

Learning

models

Interpreting
results

Consolidating
and deploying
discovered
knowledge

Loop



algorithm

Understanding
domain, prior Data integration, selection, cleaning,

knowledge, and pre-processing, etc.
goals

Infinite loop
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1. Problem
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3. Feature Engineering
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4. Automation
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Asking a Question

Automated Workflow!!!

o Lo Y .
> — N Infinite loop
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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

[m
0)al

Generality : SQL, Streaming, Batch
* Runs Everywhere : HDFS, Hbase, S3, Cassandra

e Strong Community : !l

- SYE I 0O &M 7|5 M
- OO HE X2| 7ts
MapReduce ECI G M2 S X0l 7|5 A&

« Streaming APIE 0|23t H=M™ Q| micro-batch X 2| 7=

oy
ox

e Machine Learning 7| XA| & (MLLib)




Apache Flink

Streaming processing framework for distributed, high-performing,

always available and accurate data streaming applications

o Streaming-First : Continuous processing

 Fault—tolerant : Stateful computations

E x|
-/ O
e Scalable : up to 1000s of nodes and beyond
 Performance : High throughput, low latency
« L= [|O|E{EZ Streaming DataE X 2|5}= XIS} Streaming
Framework
e OHS HHIE H|O|E H2|=
21 i<t H|O|H XME|Hk

* MapReduce2} 2 8M AF7ts
© iFE 2AEH 2 Tt

* Machine Learning 7| X|& (FlinkML)




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 £ A5t Workflow
om ¢ CrSbm2OY olofol IS TS
o O

- U2 S22H 2F 7ts
* Machine Learning 7| = X| & (SAMOA)




Apache Storm

Distributed stream processing framework

« Simple API

« Managed State
E Xl « Fault-tolerance

« Scalability

 Pluggable

+ Kfaka, YARNS Al 3l 22 AE 20| 0|3t

« gaAFEr HOH Y [sE s

Q2 2HLH 28 7ts

« CGA(Call Graph Assembly) 7| 8Fo| Workflow 7| & X| &

e LinkedinQ| M SIS QEAA T ZNE

Mot

oy
ox




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
T(iaeuliltr;ce RDD Checkpoint Record ACK Checkpoint Log
Throughput High Low High High
Latency High Low Low Low
Maturity High High Low Medium




Dedicated ML Framework : H20

Hzo.oi

Dedicated Machine Learning Framework

 Best of breed Open source Technology
« Easy to use Web Ul and interface

 Data agnostic support for all common database and file

E X|
-/ O
types

« Massively scalable big data analysis

« Real-time data scoring

« MLO|| E3tE =2

« WebUIE 0|23 ML ZZ 020 7|7t
4= o LC}FSE A1O{ X| & (R, Python, Java, Scala)

-« ZHgEMLEAZ|E NS

* In-memory processing= O| &3t £ X 2| =




H20 — Software Stack

Customer Algorithm
JavasScript R Python ExcelTableau Flow
— e — .
— Network _—:}__’:5

I —

Customer
Rapids Expression Evaluation Engine Scala

GLM
GEM
RF

In-H2O Pradiction Customer

Deap L.E-arning
k-Means
PCA

Engine Algorithm

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

Spark Hadoop Standalone H20
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SK-Learn

ML ¢l et &M= M E(Deep Learning= H|2|)

« Simple and efficient tools for data mining and data analysis

* Accessible to everybody, and reusable in various contexts

EX * Built on NumPy, SciPy, and matplotlib
 Open source, commercially usable — BSD license
« Machine Learning in Python
* C(Classification, Regression, Clustering
« Dimensionality Reduction
* Model Selection
pA%S
O O

 Preprocessing

- AEE ARFUE L FHE AR
+ SAIsk AR AT B ke ol &3t AV A Ve 29




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 (~ 80/20 split)

>>> import pandas as pd 6 . .
->> df = pd.DataFrame( dora.set_training_and_validation()

[1, 2, 1ee],

[2, None, 2001, # train a model on the data
(1, 6, None] X = dora.training_datal[dora. input_columns()]
ree 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
1 2 NaN 200

# 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
0 1 2
2 1 2 100
1 2 4 200
2 1 6 150

2 1 6 NaN

Il

some_model.score(X, y)

# 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.

e BE : KER « Multi—Language Support
].._I _ l \  Rich Visualization — D3,bokeh, matplotlib, ggplot?2

« Notebooks enable iterative Exploration

|= il - Translate Data between languages
AL L | R
8 J%E'P  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

< » Elegant — Lean and explicit
e Scalable — Modular architecture
 Apache Incubating Project, Initiated by AirBnB
« DAG(Directed Acyclic Graphs)E ©]-&3F workflow
PAFS management

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




DAGs

kAirHow
DAG: example2

O run_this_last

run_this

1 O runme_0
O runme_1
QO runme_2
QOrunme_3

O runme_4

;O runme_5
(O runme_s
Orunme_7
O runme_8
O runme_9

QO also_run_this

@ run_this

Tools~

Browse v

Run: 2015-01-07T00:00:00
Started: 2015-02-01T20:22:22
Ended: 2015-02-01T20:22:22

Duration: 0
State: success

Admin~

Jan 18
|

Docs~

irflow

4 Code

kAirFIOW DAGs Tools ~ Browse~ Admin~ Docs ~
DAG: core_cx
® Tree View #% Graph View ol Task Duration 4 Landing Times = Gantt 4 Code
Run: 2015-02-01 00:00:00 Layout: Left->Right v Go
. _ { e e )
. = [Sp———
Err—
' |




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
EX * 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

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

(O]
o

Rich WEB user interface(Monitoring, Task Status)
« Python based workflow management

e Relatively simple workflow management




4 % & [ localhost:8082/static/visualiser/index.html#

Dependency Graph Workers

Luigi Task Status Task List

© createTrialEligibility
m CreateUserCollectionSummai

o CreateCollectionTracksWithM

UPSTREAMF...

m BannerShownCleanedHour 351 0

o AdUserMetricsimport
m AggregatedPlaysHive

° CreateReportingUsage

entries

m LastLastActivityHive

DISABLED TA...

PENDING TAS... RUNNING TA...
6679 0

Displaying tasks of family CreateReportingUsage .

DONE TASKS FAILED TASKS
v 6946 88
UPSTREAM DI...
A

Filter table: Filter on Server [

a .
0 CreateUserPlaylistSummary Name Details
) ; DONE CreateReportingUsage (test=False, date=2015-06-10, paralle

o FinancialUser

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

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

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

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

B UPSTREAM_FAILED CreateReportingUsage (test=False, date=2015-06-15, paralle

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

Previous 1 Next

800 / [ Luigi Task Visualiser X \D

€& — C [ localhost:8082/static/visualiser/index.html#UserRecs(test=False, date=2013-07-24, re... @, '{‘@‘I

Luigi Task Status sctive 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 vs Luigi

Airflow 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
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