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"“When we speak of free software, we
are referring to freedom, not price.”

Richard Stallmann
Free Software Foundation, GNU Project




View on GitHub @

Amazon GitHub Projects

http://amzn.github.io

Amazon

https://github.com/amzn

Amazon Labs

hitps://github.com/amznlabs

AWS https://github.com/aws and
https://github.com/amazonwebservices
AWS Labs https://github.com/awslabs

The Blindsight
Corporation

https://github.com/blindsightcorp

Carbonado https://github.com/Carbonado

Goodreads https://github.com/goodreads

Ivona https://github.com/IvonaSoftware

Twitch hitps://github.com/twitchtv, https://github.com/TwitchScience, and
https://github.com/justintv

Zappos https://github.com/Zappos

Copyright 2014-2

mazon.com, Inc. or its affiliates.
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] Repositories People 0

Filters ~

login-and-pay-with-amazon-sdk-java
Amazon Payments - Login and Pay with Amazon Java SDK

Updated a day ago

exoplayer-amazon-port
Official port of ExoPlayer for Amazon devices

Updated a day ago

alexa-skills-kit-js
SDK and example code for building voice-enabled skills for the Amazon Echo.

Updated 6 days ago

amazon-payments-magento-plugin
Amazon Payments for Magento Plugin

Updated 13 days ago

Amazon - Labs

“u - | Seattle, WA http:/famzn.github.io/
E] Repositories People 1
Filters ~

= Amazon DSSTNE: Deep Scalable Sparse Tensor
Network Engine

DSSTNE (pronounced "Destiny") is an open source software library for training and deploying deep neural networks using

GPUs. Amazon engineers built DSSTNE to solve deep learning problems at Amazon's scale. DSSTNE is built for production
av

deployment of real-world deep learning applications, emphasizing speed and scale over experimental flexibility.

DSSTNE was built with a number of features for production workloads:

e Multi-GPU Scale: Training and prediction both scale out to use multiple GPUs, spreading out computation and storage
in a model-parallel fashion for each layer.

e Large Layers: Model-parallel scaling enables larger networks than are possible with a single GPU.

e Sparse Data: DSSTNE is optimized for fast performance on sparse datasets. Custom GPU kernels perform sparse
computation on the GPU, without filling in lots of zeroes.

PHP w49 (726
oss-dashboard Ruby w32 j74

A dashboard for viewing many GitHub organizations at once.

Updated on Apr 28



Amazon Web Services Amazon Web Services - Labs

amazon amazon
webservices webservices
Seattle, WA http://aws.amazon.com Seattle, WA http://aws.amazon.com/
] Repositories People 29 [] Repositories People 23
Filters ~ Filters ~
aws-sdk-go

AWS SDK for the Go programming language.
Updated 9 hours ago

aws-sdk-java-samples
Handwritten and generated code samples for the AWS SDK for Java documentation

Updated 15 hours ago

aws-toolkit-eclipse s2n is a C99 implementation of the TLS/SSL protocols that is designed to be simple, small, fast, and with security as a

Official mirror of the AWS Toolkit for Eclipse. For more information on the toolkit, see priority. It is released and licensed under the Apache Software License 2.0.

web site:

Updated 16 hours ago aws-quickstart Shell 75 [543
Official repository for AWS Quick Start
Updated 21 hours ago

aws-cli Python v 3,004 5603

Universal Command Line Interface for Amazon Web Services

Updated 21 hours ago aws-sdk-android-samples Java ¥ 230 5286

This repository has samples that demonstrate various aspects of the AWS Mobile SDK
far Android voll can aet the SDK entirce on Cithiib
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You’ve probably heard about
our benchmark numbers...
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Amazon Aurora r3.8xl (32 vCPU, 244 GiB RAM) A& MySQL SysBench &5

WRITE

SELECT THROUGHPUT

217

Per Second

DML THROUGHPUT

107,000

Per Second

SELECT LATENCY

1.02

DB CoNMECTIONS

4,000

Connections

LOGIN FAILURES

Failures

4 22t0|A

DML LATENGY

0.219

ACTIVE TRANSACTIONS

0

Transactions

BLOCKED TRANSACTIONS

0.05

Transactions

E DfAlch 2t

o 1

COMMIT THROUGHPUT

26,900

Per Second

COMMIT LATENCY

38.8

BUFFER CACHE HIT RATIO

100%

FAILED SQL STATEMENTS

DDL

Per Second

DDL LATENCY

0

ms

RESULT SET CACHE HIT RaTIO

0%

DEADLOCKS

Deadlocks

1,000 connections

READ

585,000

Per Second

SeLECT LaTereY
ms

DB ComecTon

1,600

Connections

LoaiFaLures

0

Failures

DML THROUGHPUT COMMIT THRGUGHRUT

0.501 0.501

Per Second Per Second
DML Latency CoumT LATENGY
ms ms
ACTVE TRANSACTIONS Bureer Cache Hir Ratio

100%

Transactions

Transactions

The SEH0|¢UE K 1,600

FauLen SQL StatemenTs.

DDL

0

Per Second

DDL Lavency

ms

Resuut SeT Cacke HiT Raro

99.8%

Deadlocks

connections



RDS MySQL 5.6 & 5.7 HC} 5X £

WRITE

150,000

READ

700,000

125,000 600,000 — e -
L" AR adhl e ashe Aul Sae A 500,000

100,000

75,000

50,000

N\
25,000 100,000 N\
0 0

MySQL SysBench results
R3.8XL: 32 cores / 244 GiB RAM

400,000

300,000

200,000

N

Aurora = MySQL 5.6 = MySQL 5.7 =—

Five times higher throughput than stock MySQL
based on industry standard benchmarks.
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WRITE READ

Average writes per second Average reads per second

120,000 700,000
100,000 600,000
500,000

80,000
400,000

60,000
300,000

40,000
200,000
20,000 100,000

/
0 0
db.r3.Large db.r3.XLarge db.r3.2XLarge db.r3.4XLarge db.r3.8XLarge db.r3.Large db.r3.XLarge db.r3.2XLarge db.r3.4XLarge db.r3.8XLarge
——Aurora ——MySQL5.6 =—MySQL5.7 ——Aurora =———MySQL5.6 =——MySQL 5.7

Aurora = MySQL 5.6 = MySQL 5.7

Aurora scales with instance size for both read and write.
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Updates per

RDS MySQL

second Amazon Aurora 30 K IOPS (single AZ)
1,000 2.62ms Os

2,000 3.42 ms 1s

5,000 3.94 ms 60 s
10,000 5.38 ms 300 s

SysBench OLTP {3 2E

250 HIO|&

UP TO

500x

LOWER LAG



MS2 2|5t Aurora OFZ|EIN

DO LESS WORK BE MORE EFFICIENT
/02| &4 H| S 7|4 ML

HEYF 143l X|A3} SEHEE B2 d2

7|Z= ADE F|A| =-2l= OIOlH F+ X ARE

HOIEHO|A AT LEZE

C

HXl =& SA| X2

DATABASES ARE ALL ABOUT 1/O

NETWORK-ATTACHED STORAGE IS ALL ABOUT PACKETS/SECOND

HIGH-THROUGHPUT PROCESSING DOES NOT ALLOW CONTEXT SWITCHES
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Aurora 1I/0 Egjj=l

MYSQL READ SCALING

MysQL OtAE] NN = MysQL =H|
BINLOG M &
70% M 7|

70% M 7|

30% 47| 30% A4t 217

Hiolg =&

Hiolg 2&

AMAZON AURORA READ SCALING

Aurora OFAE | O| K| FHA| Aurora SH|
YOolE

70% 7| >

100% Al 47|
30% 47|

L 1

39 Multi-AZ AE2|X]|

Logical: SQL 22 =AH[0 H&
MI| Bots SE L EOM FAL
HE AEZ|X|

OrAE S =A| AHO|Of H|O[E XtO] ZX|

Physical: OtAEO| M =X Z redoE &
2 e AE2XE SR
M7 = Qla

W AlEl HO|X|= Redo H-&

-1 0



Amazon Aurorall 117}



Amazon Aurora2| 2 E2|X|

7|12 n7t8’d

- 3 7t2H Y0 6-way =X
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« S3 M0 AL A
SSD, 27|¥-012, EHE|-HHE
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- ASH AE2[X] 2

« X|CH 64TB 27|
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2-7X 7|8 AEZ|X]|

AZ1l AZ 2 AZ 3

d Transactions [

Amazon S3



AZ 3

Read availability

Read and write availability
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C|A3 AMA TR

Crash at T, requires

a re-application of the
SQL in the redo log since
last checkpoint

Checkpointed Data Redo Log

To

Amazon Aurora

AEE|R| £F0|M 7| Al 2-ClHE
HEf2 Redo HZE A|A

d2, =, HS7

I —y

Crash at T, will result in redo
logs being applied to each segment
on demand, in parallel, asynchronously

FErrr

To
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23 : : :
Caching process is outside the DB process

and remains warm across a database restart.
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Compatible with the MySQL
ecosystem



Well established MySQL ecosystem

J;I-_f_-l; +ab | equ “We ran our compatibility test suites against Amazon Aurora and everything
just worked." - Dan Jewett, Vice President of Product Management at Tableau

T IR oo Mil _
détableav otalend - wghwebyog  STUET g
. ‘ . ot ¢ NORDCLOUD
/OOMDATA | () ATTUNITY slalom
L, DATADOG Pythlan

looker informatica Navical | o appsassociates

Source: Amazon



Rarabetsy
How does Open-Source & Cloud fit into
Data Analytics?







More devices

Higher throughput l 5

Collection & Storage \
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Analytlcs & Computatlon

-{“;f‘\_‘ : In Collaboration & Sharing

Amazon Web Services helps remove constraints
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ST DA

How Fast is Real-Time?




“There’s no such thing as real time,
only near-real time. Typically when
we talk about real-time, we mean
architectures that allow to respond to
data without persisting it to a

database first!”
John Akred

CTO, Silicon Valley Data Science




So what is near real-time?

o EA| BFSFEI <D Tf OFH < 1) SR
G0/ 5 X 2/81= 2

o IEZILIEHSIXER
« eCommerce — Attention span of a potential
customer
* Options Trader — Milliseconds
« Guided Missile — Microseconds



Solution: 2E 2l @ 2 | A

« Stream “storage” which allows processing events as
they come in and react accordingly




ST DA

What do we expect from a real-time data stream?
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AWS Global Infrastructure

Oregon  GovCloud Frankfurt Beijing  geoul
- o7 L4
12 Regions = Tokyo

33 Availability Zones reland

556 N. Virginia

55 Edge Locatlons Northern

California

Singapore

Continuous Expansion

Sdo Paulo v Oo
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Fluentd: L2 271

Fluentd is an
to unify data
collection and consumption

 Integration into
(App Logs, Syslogs,

Twitter etc.)

 Direct integration into

such as S3 & Kinesis

Xl
=

fluentd

<source>
type tail
format apache?
path /var/log/apache2/access log
tag s3.apache.access
</source>
<match s3.*.*>
type s3
s3 bucket myweblogs
path logs/
</match>

https://github.com/fluent/fluentd/
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Real Time Data Stream: Amazon Kinesis
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Amazon Kinesis: M AHX}QF AH|X}

1

"o Iy

HTTP Post [Aggregate & |
De-Duplicate] 1

________ |

"""" I

AWS SDKs App.2 |'|'-.I
|

[Metric :

LOG4J Extraction] 1
App.3rr :

Flume .:

. . [Decision i

Amazon Kinesis Making Tree] |

Fluentd  \Y" fllilentd -~ N kmmmmme—- |
App.a [t

Kinesis r-:
Producer [Machine :

Library (I0T)

Learning] 1
|

Amazon S3

Amazon
DynamoDB

4

Apache Storm

Amazon EMR



Apache Spark Streaming

« Apache Sparkis anin-
memory analytics cluster
using RDD for fast processing

e Spark streaming can read
directly from an Amazon
Kinesis stream

» KinesisUtils.createStream(‘twitter-stream’)
filter(_.getText.contains("Open-Source"))
.countByWindow(Seconds(5))

_______________________________________________________

Counting tweets on a sliding window
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React in Real-Time: Amazon Lambda
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Amazon DynamoDB

2™ 2| NoSQL H|O|E{H|O| A A{H|A

. Data Model e /‘
t 4

Seamless attribute— o

storage or throughput limits
Consistent performance
High and availability




Search Music Q

@ sHazam

| SHAZAM FOR YOUR
Experience more | ~ iPhone & iPod tm
Discover, explore and share = & . Android :
more music, TV shows | Windows Phone
and ads you love ~ Windows 8

Get Shazam now | g BlackBerry
iPad

Other devices

GET SHAZAM SHAZAM MUSIC CAREERS

FESTIVAL

30 Nights of Live Music.
September 2013

Win Tickets




500,000 writes / second to thelr Amazon
DynamoDB tables

200 additional servers during Superbow|
O additional servers right after

(& sHazam



1 instance x 100 hours = 100 instances X 1 hour
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Kibana: LEZAA A|Zts} £ 31

« Kibana is an open-source
project of Elastic.1O to
visualize data In browser

 Uses Elasticsearch as
Indexing engine (based on
Apache Lucene)

« Elasticsearch on Hadoop
available (es-hadoop)

https://github.com/elastic/kibana
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Let’s put it all together !




Live Twitter Feed Analysis
Twitter Blog* - On a typical day: '\‘ @

_—*
.
N—

Visualization with
D3.js

 More than 500 million Tweets sent
 Average 5,700 TPS

W R P

Twitter Stream Amazon Amazon
Kinesis Lambda

Amazon
DynamoDB

Amazon S3

elasticsearch — DO 1 EY

* https://blog.twitter.com/2013/new-tweets-per-second-record-and-how
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