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DATA AND ANALYTICS ςWHERE THE 
ACTION IS! 

Data 
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Source 1: http://radar.oreilly.com/2011/08/building-data-startups.html

1970 : Alvin Toffler ςάLƴŦƻǊƳŀǘƛƻƴ hǾŜǊƭƻŀŘέ

1986 : Theodore Roszakςά!ƴ ŜȄŎŜǎǎ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ 
Ƴŀȅ ŀŎǘǳŀƭƭȅ ŎǊƻǿŘ ƻǳǘ ƛŘŜŀǎ Χ 

1990: IEEE ςά/Ǌƛǎƛǎ ƛƴ aŀǎǎ {ǘƻǊŀƎŜέ

ΧΦ

2010: IDC ςά .ȅ нлнл ƳƻǊŜ Řŀǘŀ ŎǊŜŀǘŜŘ ǘƘŀƴ ŎŀǇŀŎƛǘȅ 
ǘƻ ǎǘƻǊŜΧέ

2011: McKinsey ςάǎŎŀƭŜ ŀƴŘ ǎŎƻǇŜ Χ ƛƴŦƭŜŎǘƛƻƴ Ǉƻƛƴǘέ
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BIG DATA, BIG OPPORTUNITY
10% CAN LEAD TO LARGE RETURNS
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THE NEW DYNAMICS OF BUSINESS
COMPETING ON DATA DRIVEN ANALYTICS

άCompanies adopting 
data driven analytics have 
5% - 6% better top line 
and bottom-line.έ
- McKinsey & Co

Median ROIs from Analytics :
ÅOperational Analytics: 277%
ÅFinancial Analytics: 139%
ÅCustomer Analytics: 55%
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Marketing Analytics
New focus: digital channels

Track visits, 
actions to 
find best 
channel

Discover best 
mix: email, 
social media, 
search

Sales Analytics
New focus: correlation

Deal DNA: 
correlate 
emails, chatter, 
meetings

Predict deal 
risks based 
on pattern 
match

Operational Analytics
New focus: machine data

Analyze weblogs, SMS, 
sensors - hunt down 
operational inefficiency

Monitor, adjust, 
enforce risk mitigation

Financial Analytics
New focus: simulation

Financial scenarios 
error margin 
simulation

Analysis of portfolio 
ǊŜǘǳǊƴǎΣ  ƭƛǉǳƛŘƛǘȅΣ Χ

COMPETING ON DATA DRIVEN ANALYTICS
b9² ά.LD 5!¢!έ Ch/¦{ !w9!{ I!±9 9a9wD95 
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NEW FOCAL POINT FOR BIG DATA 
BIG DATA ANALYTICS
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BIG DATA ANALYTICS GAP
DRIVING SIGNIFICANT INNOVATION IN THE DATABASE INDUSTRY
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COMPETING ON SPEEDOF ANALYSIS
REAL TIME ANALYTICS DRIVES VALUE

INTELLIGENCE 
VALUE

Surveillance Event

Data Integrated and 
Ready for Analysis

Information Delivered

TIME

Action Taken

Value
Gained

Data
Latency

Analysis
Latency

Decision
Latency

Faster Time To Action

Analytics Requirements

Analytics
Capability 
Gap

Needed Scalability
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Data Analysis Requirements

WHY THIS IS DIFFICULT
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THEGREAT CIO CHALLENGE 
HARMONIZE AND LEVERAGE RIGHT TECHNOLOGY & SKILLS

Marketing Analytics
New focus: digital channels

Sales Analytics
New focus: correlation

Operational Analytics
New focus: machine data

Financial Analytics
New focus: simulation

BUSINESS EXPECTATIONS TECHNOLOGIES, SOLUTIONS, SKILLS

Column Store

Appliance

In-DB Analytics

DBAs

End Users

Biz Analysts

BI Programmers

Data Scientists

Is a unifying platform 
possible?

Which 
technology 
should we 
consider?

Which skills set 
will we need?
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NEW DEMANDS NEED A NEW BUSINESS 
ANALYTICS PLATFORM

Data Warehouse
& Data Mart DBMSs

Traditional DBMSs

Å Transactional  DBs used 
for operational reporting

Å Not intended for complex 
reporting and analytics

Å Designed to store 
massive volumes of
complex data collected 
across the enterprise

Å Accessed by a small 
number of users

Enterprise Data Warehouse 2.0?

Å Designed to analyze 
massive volumes of
complex data collected 
across the enterprise

Å Designed for large 
numbers of users, 
workloads & interfaces
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BIG DATA, WHAT IS IT? WIKIPEDIA SAYS >  
ÅNot really what we used to call VLDB

Ådatasets that become awkward to work with using on-hand database 
management tools. 

ÅDifficulties include capture, storage,[2] search, sharing, analytics,[3] and 
visualizing. 

ÅBenefits of working with larger and larger datasets allowing analysts to 
"spot business trends, prevent diseases, combat crime."[4] T

ÅScientists regularly encounter this problem in meteorology, genomics[6], 
connectomics, complex physics simulations [7], biological and environmental 
research [8], Internet search, finance and business informatics. 

ÅUbiquitous information-sensing mobile devices, aerial sensory technologies 
(remote sensing) "software logs, cameras, microphones, RFID readers, 
wireless sensor networks and so on."[9][10] [11]

ÅOne current feature of big data is the difficulty working with it using 
relational databases and desktop statistics/visualization packages, requiring 
instead "massively parallel software running on tens, hundreds, or even 
thousands of servers."[12

http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Meteorology
http://en.wikipedia.org/wiki/Genomics
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Connectomics
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Business_informatics
http://en.wikipedia.org/wiki/Remote_sensing
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Big_data
http://en.wikipedia.org/wiki/Big_data
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BIG DATA: THE EXTENDED DATA WAREHOUSE

Source 3: Colin White, BI Research, Big Data Use Cases Matching Technology to Business Requirememts
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DATA STORAGE & ALGORITHMS ARE 
MOVING CLOSER TOGETHER
REQUIRES ALLDATA AND ALLALGORITHMS TOGETHER IN ONE PLATFORM

Visualization & Interaction

Algorithms

Visualization & Interaction

Algorithms

Big Data

Data Type
Diversity

Complex
Questions
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Sybase IQ In-database Analytics
Simply Smarter

Database

Logic /filtering
applied

In-Database

Data To Logic  = SLOW + CLUMSY

Logic to Data =  FAST + EFFICIENT

Logic / filtering applied 
in Analytic Workbench 

Servers

VData NEVER leaves database until 
results are materialized

VAnalytics code/models are SHAREABLE 
and allow AD-HOC analysis

VAnalytics code/models are applicable 
to the LATEST data set

VPRIVACY protection is ensured

VSTANDARDS based access, 
EXTENSIBILITY of In-database logic

VPERFORMANCE and SCALABILITY 
improvements are visible

VAverage SQL specialist able to code In-
database analytical models

Data Results

Visualization

Figure 1: THE OLD WAY

Figure 2:  THE NEW WAY

Results

Visualization
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Sybase IQ and Fuzzy Logix
Solving Multiple Paradigms

Data 
Volume

Processing 
Time

Accuracy
ÅBalancing  between large volumes of data, 

throughput and accuracy has always been a 

challenge.

ÅThe conventional wisdom ςpick any two (or 

just one!)

ÅSybase IQ and Fuzzy Logix provide an 

analytical platform where one can achieve all 

three objectives simultaneously. 

ÅTraditional constraints of data analysis are 

non-existent in this platform.
Powered by column based 
architecture and in-database analytics
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WHAT IS MAPREDUCE?

Å Software framework developedby Google in 2004

Å Supports distributed computing on large data sets across clusters/nodes

Å MapReduceisōŀǎŜŘ ƻƴ ŦǳƴŎǘƛƻƴŀƭ ǇǊƻƎǊŀƳƳƛƴƎΩǎ άa!tόύέ ŀƴŘ άw95¦/9όύέ 
functions

Å Libraries written in:C++, C#, Erlang, Java, OCaml, Perl, Python, PHP, Ruby, F#, R and 
other programming languages
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{¢9t мΥ άa!tέ

Å Master node receives the input

Å Partitions input up into smaller sub-problems

Å Distributes the sub-problems to worker nodes.

NOTE:A worker node may repeat this process, leading to a multi-level tree 
structure. The worker node processes the smaller problem, and passes the 
answer back to its master node.
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{¢9t нΥ άw95¦/9έ

Å Master node collects the answers to all the sub-problems

Å Combines the answers to form the output
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WHAT IS HADOOP?

Å Software framework ownedby Apache

Å Enables applications to work with thousands of nodes and petabytesof data.

Å Inspired by MapReduce

ÅWritten in Java

Å Yahoo! And Facebookare the most prominent users
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COMPLEX HADOOPARCHITECTURE
Å Similar to a simple architecture but with dedicated servers for each node
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PREDICTIVE MODELING MARKUP 
LANGUAGE (PMML)

ÅCalleable via SQL

ÅIn-database scoring

ïAny predictive model

ïAny data mining vendor

ÅEase of use

ÅHighly scalable

Open Standard  Agile Deployment of Predictive Analytics
Unifies Proprietary 

IQ

RDBMS
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ANALYTICS INTEGRATED INTO BUSINESS 
PROCESS PROVIDES REAL-TIME INSIGHTS
NEW ANALYTIC SERVERS RUN PREDICTIVE MODELS AGAINST LIVE DATA IN REAL-TIME 
PROVIDING MORE ACCURATE, TIMELY INSIGHTS

Data Scientist

Big Data Analytics

Predictive Analysis

Business Process

Model
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TYPES OF IN-DATABASE ANALYTICS

Mathematical
and Statistical Time Series

Probability
Distributions Data Mining

ÅBasic math

ÅMatrix algebra

ÅGamma and beta 
functions

ÅArea under curve

ÅANOVA

ÅChi-square

ÅDescriptive statistics

ÅARIMA

ÅGARCH

ÅForecasting

ÅAuto - Correlation

ÅIntervention 
Detection

ÅMonte Carlo 
simulation

ÅUnivariate
distributions

ÅCopulas ς
Correlated 
multivariate 
distributions

ÅLinear regression

ÅLogistic regression

ÅPrincipal 
component analysis 
(PCA)

ÅCluster analysis ς
five models 
available

ÅDiscriminant
analysis
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CEP - COMPLEX EVENT PROCESSING

Send the data to the queries.

Alerts Actions

CEP Application

Memory

Disk

Updates
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CEP - COMPLEX EVENT PROCESSING
WHEREVER REAL-TIME, EVENT-DRIVEN ANALYSIS IS REQUIRED
Streaming data analytics.

Situation Detection
ÅAnalyze live data for patterns which 

identify critical situations

Examples:

ÅOut of range sensor readings

ÅOut of specification utilization

ÅUnrecognized IP packets

Automated response
ÅIdentify critical situations and drive 

immediate responses

Examples:

ÅAutomated back-testing

ÅOperational problem remediation suggestions

ÅIntrusion detection and isolation actions

Stream Transformation
ÅCleanse and Enrich live data streams

ÅTurn raw data into actionable info

Examples:

ÅTest data cleansing and enrichment

ÅScenario-centric interaction analytics

ÅBest execution metrics

ÅBandwidth utilization analysis

Continuous Intelligence
ÅTrack operational performance to 

adjust execution rapidly

Examples:

ÅSituational Risk Intelligence

ÅHuman and machine fault monitoring

ÅDynamic resource reallocation management
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MARKET LIQUIDITY ANALYSIS
Consolidates order book across execution venues

ÅAnalyze liquidity in a 
fragmented market
ÅIdentify when, where to trade
ÅAlgoTrading, Smart Order 

Routing


