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Petabytes
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Blg data by industry

Financial Services

AAA
------------
------------

555 Coms and Media

.{ii';-" l
-ﬂ"“‘! Retail

! Government and Academia

o

._ F Online Gaming

~
J" Pharmaceutical

~ )
Risk and Monte Carlo;

Anti Money Laundering; Trend Analysis; Forecasting

— -

~ N
CDRs; Web Analytics; Social Media;

Advertising Analysis; Image analytics

— =

~ N

Customer Analytics; Sales Analysis; Web Retail Analysis

— L
~ ™
National Labs; Defence and Intelligence;

Research Data Mining

N __J
~ TN
Anti Fraud
N __J
~ TN

Genomicresearch; field trail analysis
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Kak pabortatb ¢ “Big Data”
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NO ic SQL

JTO He 3HauuT 4YTo SQL Bonblue He Byyuc™
Mcnonb3oBaTtbes unu 4to SQL ymep...



NOT Only SQL

OTO NpU3HaHME Toro akra, 4YTo
eCTb 3a4a4yu Ons KoTopbIX
NHble peLleHna BO3MOXHO nydyiue!



Why?

* More data model flexibility
— JSON as a data model
— No “schema first” requirement

* Relaxed consistency models such as eventual consistency
— Willing to trade consistency for availability

* Low upfront software costs

* Never learned anything but C/Java in school
— Hate declarative languages like SQL

* Faster time to insight from data acquisition



BbicTpee nonyynTb <XOTb KAKOMN-TO> Pe3y/ibTaT




Two Major Types of NOSQL Systems

Key/Value Stores
— Examples: MongoDB, CouchBase, Cassandra, Windows Azure, ...
— Flexible data model such as JSON
— Records “shardedz :
— Single record retr

Hadoop
— Scalable fault tole
— Typically no data
— Records stored in distributed file system

VE data sets

11
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*BASE -basically available, soft state, eventually consistent

PenauunoHHblie CYB/]

Maturity, stability, efficiency




N 4yT0O...?

@ ™ O
* | believe the world has truly changed "' ,’ 3’ '
* Relational DB systems no longer the RN A () <
only game in town e B 1 ® ..-I_ y P
* As SQL “guys” we must accept this new | \ \ ¥
reality and understand how best to \ \ \ I |
2 ” 4 aE. >

deploy technologies like Hadoop

David J. DeWitt
Microsoft Jim Gray Systems Lab

This is NOT a paradigm shift

RDBMS will continue to dominate
transaction processing and ALL small to
medium sized data warehouses

But many businesses will end up with
data in both universes

13



CpaBHeHne RDBMS n MapReduce (B3rnag c apyroit ctopoHsbi)

Traditional RDBMS MapReduce
Data Size Terabytes Petabytes
Access Interactive and Batch Batch
Updates Read / Write many times Write once, Read many times
Structure Static Schema Dynamic Schema

Integrity High (ACID)

Scaling Nonlinear - . Linear

DBA Ratio

Reference: Tom White’s Hadoop: The Definitive Guide

Microsoft



Hadoop: The most visible face of Big Data

Enables analysis of semi and unstructured data distributed across a commodity cluster

Infrastructure to automatically
distribute and replicate data across
multiple nodes and execute and
track map reduce jobs across all of
those nodes

*Based on Google’s MapReduce paper and
Google File system (GFS)

Y e

Data re—;:-lu:atmn

= &




Hadoop Ecosystem i@had@@g

T Gozie TR T ——

Traditional BI Tools

(Workflow) (Columnar NoSQL Databases)
s Karmasphere
Pig (Data Flow) (Warehouse and P Apache Mahout Flume Sqoop

Data Access) (Development Tool)

]
HBase (Column DB)

Zookeeper (Coordination)
(uonezijelss) OIAY

Microsoft



Cassandra BackType MR/GFS SimpleDB
Hive Oozie Hadoop Bigtable Dynamo
Scribe Pig (-latin) Pig / Hbase Dremel EC2/S3
Hadoop Cassandra

", | Cosmos | Daytona | LinqToHPC | Viola-James | F# | Azure

NoSQL ecosystem | open source, commodity

Mahout | Scalable machine learning and data mining
MongoDB | Document-oriented database (C++)
Couchbase | CouchDB (doc dB) + Membase (memcache protocol)
Hbase | Hadoop column-store database
R | Statistical computing and graphics
Pegasus | Peta-scale graph mining system
Lucene | full-featured text search engine library




Microsoft n Big Data
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Windows Azure Server
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Microsoft Hadoop Strategy
Make Hadoop Enterprise Ready

® Our own distribution of * Submit changes back to Apache Foundation
Hadoop * Download for free
O Optimized for Windows & * AD & Systems Center integration
Azure * Hadoop-as-a-service-on-Azure
* Int ti ith Visual Studi
® Focus on .NET Developers P TEn W IATHBEE S

* Support for C#

Performance and Scale
High Availability
Ease of use

® Differentiation through
Enterprise Readiness

Microsoft



Microsoft Hadoop Deployment Models

Data (Blob)
Data (Blob) Data Node Data Node
Data (Blob)

Data Node Data Node
Data (Blob)

Data Node Data Node

On-Demand Azure Cluster

* On-demand elastic Hadoop cluster

* Bursty / batchy workloads

* Simplified management and
deployment

* Complete elasticity

Elastic MapReduce

Microsoft

Name Node

Data Node Data Node Data Node Data Node

Data Node Data Node

Dedicated Azure Cluster Dedicated Windows Cluster

Data (Blob)

Data (Blob)
Data (Blob)
Data (Blob)

Data Node

Data Node

* Dedicated Hadoop cluster on
Windows Server

*  On premise workloads

* Management integration

Dedicated
On Premise Cluster

http://bit.ly/yGrStl


http://bit.ly/yGrSt1

The 4Vs of Big Data

http://nosqﬂ\;:

Microsoft

Big data

Volurme

bescu.com/post/9621746531/a—definition—of—big—data

Volume

Exceeds physical limits of vertical
scalability.

Velocity

Decision window small compared
to data change rate.

Variety

Many different formats make
integration expensive

Variability
Many options or variable
interpretations confound analysis

pA


http://nosql.mypopescu.com/post/9621746531/a-definition-of-big-data

Common Big Data Patterns

—

&

Information Factory

Produce consumable
feeds

Discover, enrich and
publish

22



HDFS Architecture

* Hadoop Distributed File System (HDFS) HDFS Architecture
is a scalable, distributed file system _
~— | Metadata (Name, replicas, ...):
— Single namenode manages metadata Metadg_t_a_...op‘é”"h emznede | /homeftoo/data, 3, .
to enable locality (Cient) Blc;ék ops
— Many (1000’s) datanodes store data Read Datanodes \, Datanodes

— Write once, read many

* Datais: E Q - Replication
Blocs

— Replicated to multiple data nodes

Courtesy of
http://hadoop.apache.org/common/docs/current/hdfs_design.html

HDFS, the Comic
Maneesh Varshney

117)

Microesofi 23


http://hadoop.apache.org/common/docs/current/hdfs_design.html
https://docs.google.com/open?id=0B-zw6KHOtbT4MmRkZWJjYzEtYjI3Ni00NTFjLWE0OGItYTU5OGMxYjc0N2M1

MapReduce Workflow

* Three phases:

— Map. Split the data set into fully
independent data chunks.

— Shuffle. Sort the output of the maps into
coherent data sets [framework]

— Reduce. Reduce or aggregate each shuffled
data set.

* The framework handles:

— Scheduling and allocating tasks (map
execution locality)

— Monitoring and restarting failed jobs
(reallocating to other nodes)

* MapReduce jobs can be chained together to
deliver more sophisticated analytics

Microsoft

24
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55 2| http--www.sswug.org-wh... £ | Processing XML With Had... || BigDataCX - Home 2| Lara Rubbelke - Outlook .. || CXPortal 2% Home - Windows Live || infopedia On Topic. Right... {» MyTechReadyLive

| Previous Next |@ Options - |

O ANEEEEEITEN  Apache™ Hadoop™-based Services for Windows Azure

Use Hadoop 1.0 — there will be NoSQL!

X Find: | read

Lara Rubbeltke | Sign Dut

Reguest a new cluster

DMNS name
DNS name
sglgal| Availabie
http:ffsglgall.cloudapp.net
Cluster size
@ Small 0 Medium i’ Large D Extra large
4 nodes & nodes 16 nodes 32 nodes
2 TB disk space 4 TE disk space & TB disk space 16 TB disk space
Available Available Available Available
Cluster login
Username Pazsword
larar sEsREEEE

Confirm password




- . T T e t— ———— - G=Sof x|
m”m https:/ ‘www.hadooponazure.com/Account D~-ABC X | Eﬁnpach... - " A =1 : i == ;
- “ 0 2

<k 2| http--www.sswug.org-wh... £ | Processing XML With Had... || BigDataCX - Home 2 Lara Rubbelke - Outlook ... ||| CXPortal 22 Home - Windows Live || infopedia On Topic. Right... £» MyTechReadyLive

X  Find; | read | Previous MNext |E Options - |

Lara Rubbelke | Sian Dut
HOANERETE ST Apache™ Hadoop™-based Services for Windows Azure l

Use Hadoop 1.0 — there will be NoSQL!

Allocation in progress

Your cluster sqlgal.doudapp.net is being allocated. This will take a few minutes.

You may close the browser and return to this page to check the status of your cluster,

Role Instance Status
IzotopeWorkerNode IN_0 Allocating node..
lsotopeWorkeriode TN 1 Allocating node..
IsotopeWorkerNode IN_2 Allocating node..
IsotopeWorkerNode IN_3 Allocating node..,
IsotopeHeadMNode TN O Allocating node..

Manage your account

B A




che o RaGOOPONATUNE COM. S o nt P =~ @& 8 € X || ] apache Hadoop for Windo... * '

Interactive
Console

Remote 000 TE weed
Desktop Open Ports Manaqge Data

iMianage your account

Microsoft
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m”m https:/fwww.hadooponazure.comy/Cluster/Managelata D~RBBc X | E] Apach...

= ﬁj http--www.sswug.org-wh... &:] Processing XML With Had... Ls.J BigDataCx - Home d_ﬂ Lara Rubbelke - Qutlock ...

Tos P e Ah e Po e

X  Find; | read

| Previous MNext |@ Options - |

|| CXPortal 22 Home - Windows Live l;,l Lnfopedl,a On Topic. Rtght... £» MyTechReadylLive

Lara Rubbethes | Sign Dut
C AVLEENEEEATEN  Apache™ Hadoop™-based Services for Windows Azure B e

© Manage Cluster

0.00 TB ocut of 1.89 TB

=
L=

Efisaster Recovery

™ Dizaster recovery is configured
R

DataMarket
Import data from DataMarket.

2012 Microsoft | Privacy Statement

Set up ASV

Use your Windows Azure Blob Storage account,

Setup 53

Use your Amazon 53 account.

Hefp
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m |E] https:/‘www. hadooponazure.com/Cluster/C u:un’FlgurEF'u:urtr

p-i@ax'

) f,‘j http--www.sswug.org-wh...

X Find: | read

2| Processing XML With Had... l-.sJ BigDataCX - Home e_] Lara Rubbelke - Outlook ...
| Previous Mext | @ Options |

I BB @

|| CX Portal 52 Home - Windows Live || infopedia On Topic. Right... £» MyTechReadyLive

Y AR ST

b

&F Windows Azure

© Configure Ports

By default all of the ports on your cluster are dosed. For more complex configurs

Remember that opening ports can present a secunty nisk:

FTPS

Apache™ Hadoop™-based Services for Windows Azure

Port® 5Status  Toggle

2226

tion, use the remote deskiop connection.

ODBC Server

10000

2 2012 Microsoft | Privacy Statesment

Lara Rubbelke | Sign Ot



Nacoopondzure. com, LiUster/ Interacinels AT A || kol Apachi. |f. Which [ é

TN Interac... | E% Manag..| L Apa.. =

B oing &8 & &F R G oy [5

B e o

rg-wh... £ | Processing XML With Had... || BigDataCX - Home 2 Lara Rubbelke - OQutlook .. || CXPortal 52 Home - Windows Live || infopedia On Topic. Right...
| Previous MNext | Options = |
(© Interactive JavaScript e
F
Ja> #ls
Found 2 items
drwKr-Hr-x — larer supergroup 0 2012-0Z-23 02:43 Jfusexrflarar/.oink
druxr-xr-x — larsr supergroup 0 2012-D2-23 02:41 fuserflarar/examples
jax fa_put(] 1=
File uploaded.
=¥ #ls=
Found 3 items
drwKr-Hr—x = larsr supergroup 0 2012-0Z2-23 DZ:43 Jfuserflarar/.oink
IR TE-—I— 3 larsr supergroup 405 Z2012-02-23 03:45 fuserflarar/WordCount.js
drwHr-Hr-x — legrer supergroup 0 2012-02-23 02:41 fuserflarar/examples

ja> g#cat WordCount.js

var map = function [(key, walue, context} {
var words = walue_split(/[~a—-=B-Z1/]:
for {var i = 0; i < words.length; it++) {
if [words[i] I== ™"} {
cantext _write (word=siil .tolLowerCase(], 1}
}
3
}ivar reduce = function (kevy, wvalues, contert) |
var sum = 0;
while (walues hasMexti()] |
sum += parselnt{values.next(]|;
i

context.write (key, sum) ;

b

s> pig.from{"/exemple/data/davinci _ txt™) .
Z2012-02-23 03:53:04,030 [main] INFO

mapBeduce {"WordCount.js™, "word,

Js>

count:long™} orderBi |
org.apache. pig.backend hadoop.eXecutionengine . mapReducelayer . MapReducel

m

"count DESCT




Hive Connector: nepsble warun no nHrerpauum MS Bl Platform

o=

&

..;ul"“’h s

AS Tabular AS Multidimensional PowerPivot

Hive ODBC driver
Ncnonb3oBaHue Hadoop ana Map Reduce,

text mining, statistical analysis n 1.4.

MonyyeHmne Hadoop aaHHbIX B AS, RS,
PowerPivot yepes HiveQL ——
HDFS
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OxxnoaHuns

YBenmyeHme o6bemoB JaHHbIX

KITMEHTOB

Approximate data volume managed by data

warehouse
-Today -In 3 Years
Less than 500 GB
500GB-1TB

1-3TB

3-10TB
More than 10 TB
Don’t Know

Source: TDWI Report — Next Generation DW



OXXnaaHunsg KIMeHToB

YBennyeHne o6bemoB AaHHbIX
Effect of current recession on DW teams and

CoKpalleHuna broakeTos projects
Budget reduced
Hiring frozen
Approved projects on hold
Priorities shift to short-term gains
No impact so far
New tool and platform acquisitions frozen
Some team members laid off
Focus shifted from new dev to admin of old
solutions

Other

Source: TDWI Report — Next Generation DW



OXXnaaHunsg KIMeHToB

YBennyeHne o6bemoB AaHHbIX
CoKpauwieHua broaretos _ .

_ DW Processing Architectures
OcBoeHue appliances

[Nepexog Ha MPP

-Have Today -Would Prefer

Symmetrical Multiprocessing (SMP) 61%

Massively Parallel Processing (MPP)

(014,1-13

Source: TDWI Report — Next Generation DW



Knaccnyeckune pelieHma aasa XpaHUAnLL AaHHbIX

Microsoft®

SQL Server2008R2
; Fast Track Data Warehouse
MocTpoeHHble Business DW DL370 DL380/5 DL580/5 DL980/5 Enterprise DW Appliance
CaMOCTOATE/IbHO Appliance (PDW)

Tun peLeHus MporpaMmmHo-annapaTHbli CcblnoyHas CcblnoyHas CcblnoyHas CcblnoyHas MporpammHo-
P KOMMAEKE apxXUTEKTYpa apxXUTEKTYpa apxXUTEKTYpa apxXUTEKTYpa annapaTtHbIi KoMNAeKe




Y1o Takoe FastTrack Data Warehouse?

* JTaNoOHHbIE «XKene3Hbie» KoHPuUrypauum paspabortaHHbie ¢ HW
vendors

MeTtopa noctpoeHuna addbeKTMBHOM NO 3aTpaTam, cbanaHCUPOBAHHOM
CUCTEMBbI ANA Harpy3Kku, TMNMYHOM AN XPaHUANL, AaHHbIX

PekomeHAaauum pasmeLleHna, 3arpy3km n ynpasneHms AaHHbIMU

Performance guide for Microsoft SQL Server
2008 Fast Track Data Warehouse on HP
ProlLiant DL385




CPU3 CPLUg
Coreg | Corel Corel

e [ ww
ca a 3 3
T e o
g 3 BN B3 3 R3 B3B3

" Cowolen | Cowoler | Conolen controters

AonoAHMTansHEA QHCHOBIN NOAKD JonoAHHTEABHIR ANCEOBAR oAk
KomnoHeHT Kon-so NMoAKOMNOHEHT Kon-so MponycKHas cnocob6HOCTb NOAKOMMNOHEHTA MponycKkHaA cnocO6HOCTb KOMMOHEHTA
KOMMOHEHTOB NOAKOMMOHEHTOB B
KOMMOHEeHTe

F6ant/c M6aiT/c [6anT/c M6ainT/c

CPU Aapo 0,1953125

HBA MopTt 8 1

FC switch MopT 8 1

AX4 KoHTpONnep MNopT KoHTpoANepa 4 0,5

JAuckoBas noska 1 HDD x 2 (RAID 1) 2,34375 0,29296875




Excel Kanbkynsatop ana nomoLm B BbiIbope KOHPUTrypaLumm

Enter your factors i green fields and the results will be calculated in pink cells.

The spreadsheet uses a weighted average to determine the number of cores required based on your inputs.

Estimated % of Estimated % data Estimated Query Data |Desired Query Response  Estimated Disk Scan
Adjust for workload mix workloac; found in SQL Server Scan Volume MB Time (seconds) volume MB
Anticipated total number of users expected on the system 3 000 users cache (Uncompressed) (under load) (Uncompressed)
Estimated percent of actual query concurrencyj 1% concurrency Simple 8 000 7200
Fast Track DW CPU max core consumption rate (MCR) in MB/s of page
compressed data per core| 200 MB/s Average 75 000 75 000
Estimated compression ratio (default = 2.5:1),

Complex as0000 1200 450000

Estimated drive serial throughput speed in compressed MB/s 100 MB/s
Number of data drives in single storage array| 8drives

Usable capacity per drive|

Space Reserved for TempDB|

Expected per CPU core Calculated Single Query
consumption rate Scan Volume in MB
(MB/s) (compressed)
Simple 100% 200 2 880 3024 2419 12,10 0,5
Average 50% 100 30 000 120 1000 9,4
Complex 25% 50 180 000 9 450 112,5

% of core consumption
rate achieved

Calculated Target Estimated Target Required 10 Throughput = Estimated Number of = Estimated Single Query
Concurrent Queries Queries per Hour in MB/s Cores Required Run Time (seconds)

Arrays Required based
on throughput
requirements

Single Array Throughput| Throughput in MB/s for
in MB/s All Required Arrays

Total Compressed Data Max achievable 10 Max achievable CPU | Required 10 Throughput

Mo @EA Emes RRbeutlanays Capacity (TB) Throughput in MB/s | consumption in MB/s in MB/s




Fast Track 3.0 — napTHepbl no Hardware
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Solution Partners for Fast Track 3.0

£ = A
Tt

39



AT
S

\ OGGDUN _

N m R PR
ik A DOCRIIINR
I

| VSN

| _

L VAR ;,ﬁ4 .
TS
IO

Ay Nay, lrf
RO
3 eowou»pﬂﬂra IR

V), |
PO
\X W, AVay, Wiy N
uhot. NﬁM’W)ﬂQE@Z S

g e G B T B T B M B T 2 P T B M B I P [ [

o

)
n
3
O
i
U
=
©
L
M
O
9
@
L
©
(O

0N
o's
00
-,
O
N
-
)
>
—
)
n
-
O
Ve

&
o]
0
2
o
2

AR TA
Q% %.»o«

4 &voodo» RN
RN

LSOO

| anding

Zone

Control




Parallel Data Warehouse Appliance

KoHTponbHbIe y3/1bI

(aKTUBHbBIN/NacCNBHbIN) L ¥ L= i=—
— | ’
KnueHntckune = | .| | % = ; ' ;
ApanBepa — _a B S - L I i
N Ry [ Bl e o i i i
L_‘ = ey _f.l_ — & Liﬂ [i = = : ;
Cxema «3Be3ga» nnm
HOPpMaJiinaoBaHHbI€ AdHHbLIE
MoHuTOpUHr : i i

|- . —

HeHTpPa AaHHbIX

L =3

Dual Infiniband
o

O6nacTb BbIrpy3Ku

NHTepdenc ETL-3arpy3ku ﬂ:"é:;':g;%i"mcn

Pe3sepBHble y3bl

PeweHne no Backup
pezepeupoBanuio | D48
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