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А что есть“Big Data”?
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Massive collections of records – think 

Massive collections of records – think 

10’s of PBs 
10’s of PBs 

Обычно «живут» в больших кластерах из относительно дешевых узлов

Facebook имеет 2700 узловой кластер с 60PB  хранящихся данных!!  

Для некоторых, “Big Data” это синоним NoSQL 
систем или параллельных реляционных DBMS  

типа



1 zettabyte? 
= 1 million petabytes
= 1 billion terabytes 
= 1 trillion gigabytes 

Немного статистики Big Data
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Sources:
"Big Data: The Next Frontier for Innovation, Competition and Productivity."
US Bureau of Labor Statistics | McKinsley Global Institute Analysis
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35ZB = столько информации хранится в DVDs 
Занимающих пол-дороги до Марса



Big data by industry



Как работать с “Big Data”
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 «Старая 
гвардия»  

 «младая 
поросль» 

Использовать параллельную 
СУБД

eBay – 10PB on 256 nodes

     Использовать NoSQL систему
Facebook - 20PB on 2700 nodes

Bing – 150PB on 40K nodes
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NOSQL
Что значит...
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NO to SQL
Это не значит что SQL больше не будет

Использоваться или что SQL умер...
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NOT Only SQL
Это признание того факта, что 

есть задачи для которых 
иные решения возможно лучше!



NOSQL?
• 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
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Быстрее получить <хоть какой-то>  результат

SQL:
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NoSQL:

 Нет очистки!
 Нет ETL!
 Нет загрузки!
 Анализировать данные там где они живут!

RDBMS

Поступление 
данных

Определение
модели

Очистка Трансформация Загрузка

SQL
запросы

1

2

3 4 5
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Иногда называют “Schema First”

Иногда называют “Schema Later”

Поступление 
данных

Приложение

1 2

NOSQL
Система



Two Major Types of NOSQL Systems

• Key/Value Stores
– Examples:  MongoDB, CouchBase, Cassandra, Windows Azure, …
– Flexible data model such as JSON
– Records “sharded” across nodes in a cluster by hashing on key
– Single record retrievals based on key

• Hadoop
– Scalable fault tolerant framework for storing and processing MASSIVE data sets
– Typically no data model
– Records stored in distributed file system
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Think NOSQL 

OLTP

Think NOSQL data warehousing



2 вселенных стали новой реальностью
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Структурированны
е

&

Реляционные СУБД
Structured data w/ known  schema

ACID
Transactions

SQL
Rigid Consistency Model

ETL
Longer time to insight

Maturity, stability, efficiency

NoSQL Системы
(Un)(Semi)structured data w/o schema

No ACID (but BASE*)
No transactions

No SQL
Eventual consistency

No ETL
Faster time to insight

Flexibility

*BASE -basically available, soft state, eventually consistent



И что…?
• I believe the world has truly changed
• Relational DB systems no longer the 

only game in town
• As SQL “guys” we must accept this new 

reality and understand how best to 
deploy technologies like Hadoop
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• 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  

David J. DeWitt
Microsoft Jim Gray Systems Lab



Сравнение RDBMS и MapReduce (взгляд с другой стороны)

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) Low

Scaling Nonlinear Linear

DBA Ratio 1:40 1:3000

Reference: Tom White’s Hadoop: The Definitive Guide



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)



MapReduce (Job Scheduling/Execution System)

HDFS
(Hadoop Distributed File System)

HBase (Column DB)

Pig (Data Flow)
Hive 

(Warehouse and 
Data Access)

Oozie
(Workflow)

Sqoop

Traditional BI Tools HBase / Cassandra
(Columnar NoSQL Databases)

A
vro (Serialization)
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Apache MahoutKarmasphere 
(Development Tool)

Hadoop = MapReduce + HDFS

Flume



NoSQL ecosystem | open source, commodity

Cassandra
Hive
Scribe
Hadoop

Hadoop
Oozie
Pig (-latin)

BackType
Hadoop
Pig / Hbase
Cassandra

MR/GFS
Bigtable
Dremel
…

SimpleDB
Dynamo
EC2 / S3
…

DryAd | Cosmos | Daytona | LinqToHPC | Viola-James | F# | Azure

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 и Big Data 
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Our own distribution of 
Hadoop

• Submit changes back to Apache Foundation
• Download for free

Optimized for Windows & 
Azure

• AD & Systems Center integration
• Hadoop-as-a-service-on-Azure

Focus on .NET Developers • Integration with Visual Studio
• Support for C#

Differentiation through 
Enterprise Readiness

• Performance and Scale
• High Availability
• Ease of use



Microsoft Hadoop Deployment Models

• On-demand elastic Hadoop cluster
• Bursty / batchy workloads
• Simplified management and 

deployment
• Complete elasticity

Elastic MapReduce

On-Demand Azure Cluster

Name Node

Data Node Data Node

Data Node Data Node

Data Node Data Node
…

• Dedicated Hadoop cluster in the 
cloud 

• Dedicated cloud workloads with 
more stringent storage / latency 
requirements

• Some elasticity (depending on 
HDFS storage and partitioning)

Dedicated 
Cloud Cluster

Dedicated Azure Cluster

Name Node

• Dedicated Hadoop cluster on 
Windows Server

• On premise workloads
• Management integration

Dedicated 
On Premise Cluster

Dedicated Windows Cluster

Name Node

Data Node Data Node

Data Node Data Node

Data Node Data Node

Data Node Data Node

http://bit.ly/yGrSt1 

http://bit.ly/yGrSt1


The 4Vs of Big Data
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http://nosql.mypopescu.com/post/9621746531/a-definition-of-big-data

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


Common Big Data Patterns
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Optimization Loop

Analyze ambient data

Monitor system

Optimize behavior

Information 
Production

Mine the digital 
shoebox for insight

Feed downstream 
systems

Information Factory

Produce consumable 
feeds

Discover, enrich and 
publish

Digital Shoebox

Retain all potentially 
valuable ambient 
data

Analyze later



HDFS Architecture

• Hadoop Distributed File System (HDFS) 
is a scalable, distributed file system 
– Single namenode manages metadata 

 to enable locality 
– Many (1000’s) datanodes store data

• Data is:
– Write once, read many 
– Replicated to multiple data nodes
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HDFS, the Comic
Maneesh Varshney

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

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
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Physical Node















HDFS

Map Reduce

Hive

AS Tabular AS Multidimensional RS

Crescent Excel

PowerPivot

Analytical Apps

Hive Connector: первые шаги по интеграции MS BI Platform

Hive ODBC driver
Использование Hadoop для Map Reduce, 
text mining, statistical analysis и т.д.
Получение Hadoop данных в AS, RS, 
PowerPivot через HiveQL

http://www.google.com/imgres?imgurl=http://richfrombechtle.files.wordpress.com/2008/10/vs2010archexplorer.jpg&imgrefurl=http://richfrombechtle.wordpress.com/2008/10/13/&usg=__qPArABkba3JddWP-O2AT7MRoU1s=&h=500&w=749&sz=95&hl=en&start=3&zoom=1&itbs=1&tbnid=mMsoPo--rTSTfM:&tbnh=94&tbnw=141&prev=/images?q=visual+Studio+Application&hl=en&sa=X&tbs=isch:1&prmd=ivns&ei=TGhwTYmPNsKTtwflnuiTDw


Ожидания клиентовОжидания клиентов

• Увеличение объемов данных

Today In 3 Years

Less than 500 GB

500 GB – 1 TB

1 – 3 TB

3 – 10 TB

More than 10 TB

Don’t Know

21%21%

5%5%

20%20%

12%12%

21%21%

18%18%

19%19%

25%25%

17%17%

34%34%

2%2%

6%6%

Approximate data volume managed by data Approximate data volume managed by data 
warehousewarehouse

Source: TDWI Report – Next Generation DWSource: TDWI Report – Next Generation DW



Ожидания клиентовОжидания клиентов
• Увеличение объемов данных

• Сокращения бюджетов

Budget reduced

Hiring frozen

Approved projects on hold

Priorities shift to short-term gains

No impact so far

57%57%

41%41%

30%30%

31%31%

27%27%

Effect of current recession on DW teams and Effect of current recession on DW teams and 
projectsprojects

New tool and platform acquisitions frozen
25%25%

Some team members laid off 19%19%

Focus shifted from new dev to admin of old 
solutions 18%18%

Other 3%3%

Source: TDWI Report – Next Generation DWSource: TDWI Report – Next Generation DW



Ожидания клиентовОжидания клиентов
• Увеличение объемов данных

• Сокращения бюджетов

• Освоение appliances

• Переход на MPP Have Today Would Prefer

Symmetrical Multiprocessing (SMP)

Massively Parallel Processing (MPP)

Other

61%61%

27%27%

33%33%

68%68%

6%6%

5%5%

DW Processing ArchitecturesDW Processing Architectures

Source: TDWI Report – Next Generation DWSource: TDWI Report – Next Generation DW



Классические решения для хранилищ данных

Построенные 
самостоятельно

Business DW 
Appliance

DL370 DL380/5 DL580/5 DL980/5 Enterprise DW Appliance 
(PDW)



Что такое FastTrack Data Warehouse?
• Эталонные «железные» конфигурации разработанные с HW 

vendors
• Метод построения эффективной по затратам, сбалансированной 

системы для нагрузки, типичной для хранилищ данных
• Рекомендации размещения, загрузки и управления  данными



Компонент Кол-во 
компонентов

Подкомпонент Кол-во 
подкомпонентов в 

компоненте

Пропускная способность подкомпонента Пропускная способность компонента

Гбит/с Гбайт/с Мбайт/с Гбит/с Гбайт/с Мбайт/с

CPU 4 Ядро 6 1,5625 0,1953125 200 37,5 4,6875 4800

HBA 2 Порт 2 8 1 1024 32 4 4096

FC switch 1 Порт 24 8 1 1024 192 24 24576

AX4 контроллер 4 Порт контроллера 2 4 0,5 512 32 4 4096

Дисковая полка 4 1 HDD x 2 (RAID 1) 4 2,34375 0,29296875 300 37,5 4,6875 4800



Excel калькулятор для помощи в выборе конфигурации

Fast Track SMP RA for SQL Server 2008 CPU Core Calculator v2.4
Updated 12/09/2009 - uw

This spreadsheet can be used to estimate the number of cores required to support a user workload and workload mix.
Enter your factors into the green fields and the results will be calculated in the pink cells.  

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

Anticipated total number of users expected on the system 3 000 users
Adjust for workload mix

Estimated % of 
workload

Estimated % data 
found in SQL Server 

cache

Estimated Query Data
Scan Volume MB 
(Uncompressed)

Desired Query Response 
Time (seconds)

(under load)

Estimated Disk Scan 
volume MB 

(Uncompressed)

Estimated percent of actual query concurrency 1% concurrency Simple 70% 10% 8 000 25 7 200
Fast Track DW CPU max core consumption rate (MCR) in MB/s of page 

compressed data per core 200 MB/s Average 20% 0% 75 000 180 75 000

Estimated compression ratio (default = 2.5:1) 2,5 :1 Complex 10% 0% 450 000 1 200 450 000

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

Usable capacity per drive 272 GB
Space Reserved for TempDB 26%  

Calculations and Results  

% of core consumption 
rate achieved

Expected per CPU core 
consumption rate 

(MB/s)

Calculated Single Query 
Scan Volume in  MB 

(compressed)

Calculated Target 
Concurrent Queries

Estimated Target 
Queries per Hour

Required IO Throughput 
in MB/s

Estimated Number of 
Cores Required

Estimated Single Query 
Run Time (seconds)

Simple 100% 200 2 880 21 3 024 2 419 12,10 0,5
Average 50% 100 30 000 6 120 1 000 10,00 9,4
Complex 25% 50 180 000 3 9 450 9,00 112,5

30 3 153 3 869 32,00

Arrays Required based 
on throughput 
requirements

Single Array Throughput 
in MB/s

Throughput in MB/s for 
All Required Arrays

5 800 4 000
     

Suggested Fast Track RA Server Requirements
No of CPU cores Number of arrays

Total Compressed Data 
Capacity (TB)

Max achievable IO 
Throughput in MB/s

Max achievable CPU 
consumption in MB/s

Required IO Throughput 
in MB/s

32 8 16 6 400 6 400 3 869



Fast Track 3.0 – партнеры по Hardware
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Control RackControl Rack Data RackData Rack

Compute NodesCompute Nodes Storage NodesStorage Nodes

Spare  Compute NodeSpare  Compute Node
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Control NodesControl Nodes
Active / PassiveActive / Passive

Landing ZoneLanding Zone

Backup NodeBackup Node

Management ServersManagement Servers

Private Network

Control Control 
NodesNodes

Landing Landing 
ZoneZone

Built-inBuilt-in
BackupBackup



Parallel Data Warehouse Appliance

Расчетные узлы
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Контрольные узлы

(активный/пассивный)

Область выгрузки

Резервные узлы

Узлы хранения

Резервный сервер БД

D
ua

l F
ib

er
 C

ha
nn

el
D

ua
l F

ib
er

 C
ha

nn
elУправляющие сервера

Клиентские Клиентские 
драйверадрайвера

Интерфейс Интерфейс ETLETL-загрузки -загрузки 

Решение по Решение по 
резервированиюрезервированию

Мониторинг Мониторинг 
центра данныхцентра данных

Корпоративная сеть Частная сеть

Схема «звезда» илиСхема «звезда» или
нормализованные данныенормализованные данные

Данные хранятсяДанные хранятся
на серверахна серверах

Backup Backup 
DataData
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