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Whatis a data system? A system that manages the storage and querying of data.

Query = Function(Alldata).
Sometimes youretrieve what you stored
Oftentimes you do transformations, aggregations, etc.

MapReduce is a framework for computing arbitrary functions on arbitrary data.
@nathanmarz, the author of Storm

Mysqlie 8l /48, WA 2 (SQL)AZ .

HBase. HDFS. NoSQL Z}% £ EF 17 1%/,



Cloudera Impala: HyperTable

Cloudera Impala: How is Hypertable compared to Impala?
Hypertahle: http: /sy hypertable com o

2 Answers
4 Doug Judd "’%
¥ 17 voles by MardetmeomReteceeRitar _Christoph Rupp, (more) s
Hypertable is a dlrect technology competltorto Impala’ The goal of the Hypertable
project; a scalable database to store, analyize,
and serve massive datasets As part of this effort, we are building all of the powerful
guery capabilities that you find in a traditional relational database, which means full
S0GL support. Todd was misinformed when he made his response. The job of
Hypertable is not to act as a simple storage component, but to be a full-featured,
high performance, scalable database.
® 2+ Comments - 1:54 on Tue Nov 06 2012
4. Todd Lipcon, Employee since Feb 109 m

¥ 11 votes by Denis Arnaud Patrick Angeles Alon Amit, (more)

CFE[_perTable is a storage component, whereas Impala is a query e@
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NewSQL

« NoSQL KT J5idn, SQLE =M ref bR

Megastore: Providing Scalable, Highly Available Storage for Interactive Services (Google 2011)
F1 - The Fault-Tolerant Distributed RDBMS Supporting Google‘s Ad Business (Google 2012)

GitHub Explore GitHub  Search  Features Blog | SIUIMUAUAICES  Si

yahoo / omid B Star 9| & Fork
farked from dgomezferrofomid
i Code Network Pull Requests ¢ Issues 10 Wiki Graphs

Transactional Support for HBase

S> HyperDex The Next-Generation Key Value Store NeWSQL

Learn Mare Download What's Warp? News Community

Transactions WL

HyperDex Warp combines NoSQL performance with ACID transactions. Atomicity, isolation, fault-

tolerance and one-copy serializability guarantees make it easier than ever to write applications that
operate transactionally over multiple objects. more



Interactive Analysis
- Hively NVoK Mg, HlER S5 ReH IR

Dremel: Interactive Analysis of Web-Scale Datasets (Google 2010)
Tenzing : A SQL Implementation On The MapReduce Framework (Google 2011)
PowerDrill: Processing a Trillion Cells per Mouse Click (Google 2012)

APV
Hortonworks #  EnterpriseHadoop  Products  Hadoop Training  Commu

The Stinger Initiative: Making Apache Hive 100 Times Faster

February 20th, 2013 Alan Gates n v



cloudera

WHY CLOUDERA PRODUCTS SOLUTIONS PARTNERS RESOURCES SUPPORT ABOUT

Hadoop & Big Data Cloudera Impala: Real-Time Queries in Apache Hadoop, For Real

r & Justin Erickson Cctober 24, 2012 14 comments Tweet

Nur Cuctnmars

Apache Drill Distributed system for interactive analysis.

Apache Drilf (incubating) is a distributed system for interactive analysis of large-scale datasets, based on Google's Dremel. Its goal is to
efficiently process nested data. It is a design goal to scale to 10,000 servers or more and to be able to process petabyes of data and trillions of
records in seconds.

MemSQL, The Real-Time Analytics Platform.

MemSQL's real-time analytics platform is built on the world's fastest, most scalable in-memaory database, capahble of simultaneously handling
real-time transactions and analytic workloads. MemSQL unleashes the full potential of Big Data by consuming and returning data instantly.

Shark: Real-time queries and analytics for big data Print

—. Shark is 100X faster than Hive for SQL, and 100X faster than Hadoop for Listen
machine-learning

o

by Ben Lorica | @bigdata | Comment | November 27, 2012
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Amazon RedShift

Teradata
EMC Greenplum

SAP Haha Oracle Exadata
Tajo EMC Hawk
citusdata Impala

Stinger/Tenz Pig/Hive
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Reporting , OLAP Report
and Analysis [ Static Report }[ Query Report }[ and Analfrsis }
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- Datamart RDBMS RDBMS OLAP DB
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Time
Dimension

Product
Dimension

Order Date
Ve ar
Quarter
Manth

Mame
Categaory
Price

Region 1

Fact
Table

Region 2
Tatal
Quantity
Freight -
Discount o 3

Customer
Dimension

Employee

Dimension R ion 4

Mame
Supervisor
Department

Product 3

Marne
address
City

Zip

Region 3 Product 2
ion

Region
Territory

Product 1

Dayl Day2 Day: Dayd
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¥ oLaAP grid

@ wiMeasures &l Fiscalvyear | FY2002 1

® SKPIs —. Prod oss Profit Margin

Measures | order o B ’
® & Customer o] ubcatssos] Gy oo T T T =

@ gDate 1825 40,38% 40,00% E====0 0,00% 1825 40,38% 40,00% &
i+ | Delivery Date L4 =
.. Mountain ; . 4 849

& [ Employes B0 st 4951 4,84% 12,00% &=__D 0,00% 4951 4,84% 12,00% &
® |d Geography ’ 10331 18,38% 12,00% 0,00% 10 331 18,38% 12,00% &
@ {f Internet Sales Order Details o LI St

e ‘ = AOEg 12,00% &=__10 0,00% 12,00% &=
® lof Product ‘ Bikes :

| Filter area Columns area

4084 -5,57% 20,00% &==__ 0 0,00% 4 084 -5,57% 20,00% &=
- Comp 2905 8,94% 10,00% C— 0 0,00% 2905 8,94% 10,00% &

. Date.Fiscal

'Rows area Values

~ proau
"" Categories
Product Gross
Profit Margin

iMeasures position
@ Columns area O Before all

ORows area @ after all < 1 >
r r
The products sales in action The total products sales
} I Accessories B Accessories
[ Bikes [ Bikes
I Clothing I Clothing
BN Components BN Components
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RCFile
Rabﬂon ......
A[BJCJ[D %
| SRyt e TO S Row Group
M) HDFS
101 111 121 131 Block | " [~ gByles || Metadata
102 112 122 132 Syne Header
103 113 123 133 >:> Row Group 1
104 114 124 134 101, 102, 103, 104, 105
105 115 105 135 111, 112, 113, 114, 115
PG i 18 Row Group 2 121,122, 123, 124, 125
131, 132, 133, 134, 135
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Order Country Product Sales
456 France corn 1000
457 ITtaly wheat 900
458 [taly corn 600 [
459 Spaln rice 800

N
N

456 France
457 Ttaly
458 Ttaly

459 \} Spaln \j

Column order organization
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Knowledge Grid Knowledge Nodes
applies to the whole table built for each Data Pack

Information about the data

F

/— | Column A | Column B \\ - Data PHCI{ NDdE

%%J e -[:D rHm'tﬂ:lrlm J Numerical Histogram i .
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[ (mem | | (p2e Pack-to-Pack Built using
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LABCOAI

file system

billing

clicks

conversions

summer_games

tutorial
transactions

query manager

-1}

L
4- | examples

-t :h_

- h_vli... S—

clickstream

Clicks By Gender And Wes

Clicks By Referral
summer games athletes
summer games medals

Age Distribution Of Meda

Attributes By Sport

Correlation of Letters in

Medals By Country

-

"teamliquid.net"
"xkcd.com”
[empty]
"otherWebsite"

"justintv.com"

tab size: 2 - | line: 1, column: 1 | words: 16, characters: 166

() Reference

Clicks By Referral

clicks

20255

™ White Papers ... |8 precog-Goog... P! Precogtakes...
abcoat.precog.com/#
query #3 Clicks By Gender And W...
1 [licks := //clicks
2
3 clicksByReferral := solve 'referral
4 {referral: 'referral,
5 clicks: count(clicks where clicks.marketing.referral = 'referral)}
6
7 clicksByReferral
Table | Json Chart
referral
~ "search"
"direct"

28126
5740
522
1412
5445
3377

Labcoat

Athletes By Country

[® Labcoat

& - @

3~

Showing page 1of 1 ¥

ReportGrid B...

© run

4

-

query time 5557 ms
(P



Labcoat - Mozilla Firefox

LAB COF—\T 0 % o

file system "
= olslsls query #3 * | Clicks By Gender And W... *| Clicks By Referral *  Athletes By Country L *Percentage of Female A... L OB, +
kS = . * 1  import std::time::*
2
o 3 clicks := [/clicks
billing 4 clicks' := clicks with {week: weekOfYear(clicks.timeStamp)}
clicks 5 .
. 6 clicksByGenderAndWeek := solve 'gender, 'week
conversions 7 {week: 'week,
summer_games 8 gender: 'gender,
thlet 9 clicks: count{clicks' where clicks'.customer.gender = 'gender & clicks'.week = 'week)}
athletes 16 clicksByGenderAndWeek

historic_medals
london_medals

tutorial
© run
query manager Table Json | Chart export to builder options %
| I )
! .
4. examples I I
& clickstream I I I
'— | Clicks By Gender And Week i I I I I I
i | Clicks By Referral 1,000 - I
a. summer games athletes I

i || Athletes By Country
i Athletes By Sport
- Top US Sports - Men

- Top US Sports - Women :
B- summer games medals 500 - l
B- | tutorial ) | N | BR R
(|
7 8

v | | I
1 2 3 4

licks
T

| | | I | | I I ) I | ] | 0 ) I ] ] i ] i I I I I I I ] I | | I | | | | | | | I | | I |
g 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3I7 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53

n
=

k
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HPCC Systems

Clusters

Activity
Scheduler

ECL

Search Workunits
Browse Workunits
ECL Playvground
Queries

Browse
Topology
Target Clusters
Cluster Processes
Swystem Servers
DFU Workunits
Search

Browse

DFU Files
Upload/download File
View Data File
Search File Relationships
Browse Space Usage
Search Logical Files
Browse Logical Files
Browse Files by Scope
Spray Fixed

Spray CSW

Spray XML

Remote Copy

XRef

Roxie Queries
Search Roxie Queries
Search Roxie Files
View Roxie Files
Resources

Browse

My Account

My Account

Change Password
Users/Permissions
Users

Groups
Permissions

®

ECL Playground

& v &| B~ zZebra

p-test04.tc.baidu.com:801C

EclWatch

A Bl [l [ar]

MyRec := RECORD
STRING1 Valuel;
STRING1 Value2;
UNSIGNED1 Value3;

END ;
SomeFile := DATASET([{ 'C', 'G",1%},
{'Cc,"C",2},
{ A r :.: I‘3}I‘
{ E P G fq}f
{'A","B",5}],MyRec);
SortedTable := SORT(SomeFile,Valuel);
OUTPUT (SortedTable) ;
RECORDOF(SomeFile) RollThem(SomeFile L, MyRec R) := TRAMSFORM

SELF.Value3 := IF(L.Value3d < R.Value3,L.Value3d,R.Value3);
SELF.Value2 := IF(L.Value?2 =< R.Value2,L.Value2,R.Value2);
SELF := L;
END ;

ROLLUP(SortedTable,
LEFT .Valuel = RIGHT.Valuel,
Rol1lThem(LEFT,RIGHT) ) ;

RolledUpRecs :=

PR —

OUTPUT (RolledUpRecs J;

-II,I';.
Processes as:
LEFT V5. RIGHT
1 (AX3) 2 (AB5) - match, run transform, outpu;
1 (AB3) 3 (BG4) - no match, output BG4
3 (BG4) 4 (Cx1) - no match
[} "
. Submit . hthor
E_:#_i;‘"" ' wvaluel value2 value3
1 A X 3
2 A B 5
3 B G 4
4 C G 1
5T IMEPR 1-5 25 | 50 | 100 | =30
Result 1 x Result 2 x

Q & = -

Enterprise Services
Platform

B e

Sample: ROLLUP

Graph View

To enable graph
views, please install
the Graph View
Control plugin:

Internet Explorer +
Firefox (32bit)
Internet Explorer +
Firefox (B4bit)
Linux/Other

(sources)

completed
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MS Excel (BI) PentahoBI/SpagoBI

MySQL/Postgres/Infobright




{ Ready @

p
(@ - PT Styles.xlsx - Microsoft Excel | PivotTable Tools =B
- Home Insert Page Layout Formulas Data Review View Options | Design '@) - =
j F] V' Row Headers Banded Rows Banded Columns ~
— "“J V' Column Headers -
Subtotals Grand & Report Blank =
v Totals~ ' Layout™ Rows~™
Layout PivotTable Styfe Options PivotTable Styles
| D25 v fe | 165951.79 ¥
A B C D E G H | ;] B
1 {
2| Internet Sales Amount |Column Labels |+¥ Internet Sales Amount |Column Labels g!
3 | Row Labels 7| #1cy 2003 #CY 2004 Grand Total Row Labels 7| #cy 2003 +CY 2004 Grand Tota
4 | = Australia $3,033,784.21 | $2,563,884,29 | §5,597,668.50 = Australia $3,033,784.21 | $2,563,884,29 | $5,597,664
S5 | + New SouthWales | $1,247,961.42 |51,158,744,35 | $2,406,705.77 £ New South Wales | 5124796142 |51,158,744,35 (52,406,7 43
6 | #Queensland $650,539.25 | $573,154.92 |$1,223,694.17 + Queensland $650,539.25 | $573,154.92 | $1,223,694
7] + South Australia $240,446.28 | S165851.79 | 5406,398.07 + South Australia $240,446.28 | 516595179 | $5406,39¢
8 | + Tasmania $106,911.35 $53,242.56 | $1i60,153.91 + Tasmania $106,911.35 $53,24256 | $160,15]
9 | + Victoria $787,925.91 $612,790.67 | $1,400,716.58 +Victoria $787,925.91 $612,780.67 | 51,400,714
10 ' = Canada §535,747.50 | $673,628.21 |51,205,375.71 -ICanada $535,747.50 | $673,628.21 | $1,208,37%5
11 | + Alberta $4,363.18 $6,323.17 $10,686.35 + Alberta $4,363.18 $6,323.17 $10,68¢
12 , + British Columbia $551,384.32 | $667,305.04 |51,198,689.36 + British Columbia $531,384.32 $667,305.04 | $1,198,68¢
13 . = United States $1,093,856.08 | $1,291,694.33 | $2,385,890.41 =IUnited States $1,093,896.08 [ $1,291,994.33 | $2,385,89(
14 | + Oregon $352,502.50 | $405,181.70 | $§757.684.20 + Oregon $§352,502.50 | $5405,181.70 | $757,68¢
15 ‘ + Washington $739,071.30 | $885,598.17 (51,624,669.47 +'Washington $739,071.30 $885,598.17 | $1,624,66¢
16 | + Wyoming $2,322.28 $1,214.46 $3,536.74 + Wyoming $2,322.28 §1,214.46 $3,53¢
17 | Grand Total $4,663,427.80 | $4,529,506.83 | $9,192,934.63 Grand Total $4,663,427.80 | $4,529,506.83 | $9,192,93.
18 |
W 4 » M| Sheetl (2) | Sheetl ~Sheet2 . Sheet3 ¥J 4 5] m
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» Oracle BIEE + Oracle Exadata
« HBE 7
= Greenplum

o SAP HANA
o Netteza




ORACLE" Business Intelligence

| Readme | Overview  Details ' Publshed Reportig | Sceecard 50
-~
~ Custom Group . Weekly Timeline =
Order Type Ll Time run: 2/26{2012.2:45:10 FM Gll)  Time run: 2[26]2012 2:45:10 PN
[ Express
[ secure 3% 000
I™ anderd Products Herarchy Reverwe  Biled Quantity  ActualUnitPrice | 30,000
i =1 All Products 5,000,000 542681 | 9.2| 25,500
Day of Year | @BaTech 2,500,000 244997 10.2] e
Between = FurPod | 1,500,000 196046 7.7 oy
%) Homei 1,000,000 101638 | 9.8 15000
3%5 bes ) 1,592,269 172670 9.2 10.000
Revenue, Actual Unit Price, Billed Quantity e
14.0 N
183 5.000
120 A A O F A A 0 D F A J A DO
’ @ Bizlech 2008 2009
o
10—.14 & o @ FunPod Calendar Date
o 5 ool
— 60| ;
v @ HomeView
Apply | R 3
_feply. | Resety T 40 My Actual Unk Price Avg COrcer Size Drscount Ratio
Per Name Year is 20 © F‘r'-:’-b:-fr‘—::l ‘
equal to 2008, Products 6K a% -
2009, 2010 0.0 \
: (1 50K 100K 150K 200K 2506 3001 ~
and Day Of Year is 5 o ‘n Mok
between 1 and 365 Billed Quantity
Help on this Pags 9.2 2,600 3.3%
Order Details EdR -Refrech -Print -Export - Add to Briefing Book
Target Coenplation Edt -Refresh -Print -Export - Copy
KPI Watchlist
Objectsy,  View Summary:  OK(2) X CRITICAL(1)
‘Ld:oel | Status | Trend | Mud Target Variance % Yanance Change | % Change
8 Rrevenve el v 5,000,000,00 = 4,500,000,00 | 500,000.00 11.11%
# unt Price X 9.21 9.52 -0.30 -3.19% >
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4 N =
A
PUBLIC ’—I .
RECORDS ﬂeﬂfﬂawﬂg ':ri; :
Co
ﬂfeﬂ!
I, ENTITY RESOLUTION
ﬂf#me
PROPRIETARY K
DATA A AN S e
'u'ﬁ/"a!“&"ﬁ.'}}' ‘*.:‘PI-E_'
()i s
NEWS | = e LINK ANALYSIS
ARTICLES | [E:== BT e)
(I B3]
Sy S Sy e Fl.lﬁiﬂ'ﬂ
(& H(Em =)=t
UMSTRUCTURED = Linklng
RECORDS = CLUSTERING ANALYSIS
)
mﬁ\ﬁﬁ'ﬁ\
STRUCTURED E m%t-ﬂ“ .
RECORDS (285
COMPLEX ANALYSIS
UNSTRUCTURED AND
STRUCTURED CONTENT Data Analytics Supercomputer ANALYSIS APPLICATIONS
» Ingest disparate Data Sources » Parallel Processing Architecture » Seru'ilr:e Oriented
» Manage hundreds of terabyies > Discover non-obvious links and detect hidden patterns Arcniecture (S0A)
of data » Language optimized for data-intensive application » Flexinility to organize and

repurmose data



HIGH PERFORMANCE COMPUTING CLUSTER (HPCC)

I L]
Structured : Extraction High Performance
Semi-Structured | Transformation Highly Concumrent |
lJnt:tEIu-;turEd , Laading Real-Time Dalivery
o L. | |
o 3
— ' | THOR ROXIE I a
L SN Cluster wp|  Cluster |
1 I i I ' {Data Refinery) (Data Delivery) !
i X y
I T T I
.
| ECL :
I |
| ¥
Web
Application

ECL Developer
Using ECL IDE
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