


Who Are We?

Denver based Business Intelligence Consulting Company

Specialize in delivering Lean, innovative, end-to-end business 
intelligence (BI) and data integration solutions that are successful, 
scalable and maintainablescalable and maintainable

Partner with our customers by providing strategic guidance 
throughout their BI maturity lifecycle

TDWI faculty & speakers, and judge for TDWI’s Annual Best 
Practices Awards 
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Agenda

Cloud fundamentals & concepts

Demo of BI in the EC2 CloudDemo of BI in the EC2 Cloud

Working in the Cloud

Cloud challengesCloud challenges

BI Vendors in the Cloud

C S &Case Study & Demo

Summary
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Navigating the Clouds
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Consumer Adoption
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Cloud Characteristics
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Example Cloud Architecture

Dynamic Infrastructure 
Software

http://cloud-computing-use-
cases.googlegroups.com/web/Whitepaper_V2_Draft_3.pdf?hl=en&gsc=OV2YfQsAAAAn_GLps52zkwO4Ra5Sw8jE
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Server Virtualization
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* http://www.emdstorage.com/solutions/virtualization.asp



Paravirtualization

Modified Guest
OS

(same hardware 
architecture supported)

Modified Guest
OS

(same hardware 
architecture supported)

Modified Guest
OS

(same hardware 
architecture supported)architecture supported) architecture supported)architecture supported)

(aka Hypervisor)
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*http://msdn.microsoft.com/en-us/library/dd430340.aspx



Scale Up versus Scale Out
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Types of Clouds

Infrastructure
Owned by

Infrastructure
Location

Managed by Access

Public Third Party Provider Off-Premise Third Party Provider Untrusted

Private
Organization On-Premise Organization

TrustedPrivate
Third Party Provider Off-Premise Third Party Provider

Trusted

Managed Third Party Provider On-Premise Third Party Provider Trusted &
Untrusted

Hybrid Both Organization & 
Third Party Provider

Both On-Premise & 
Off-Premise

Both Organization & 
Third Party Provider

Trusted &
Untrusted
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* http://www.rationalsurvivability.com/blog/?p=733



Virtual Private Cloud

3

2
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3

5
1

5
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* http://news.cnet.com/8301-19413_3-10318114-240.html?tag=mncol;posts



Slide 14Copyright Datasource Consulting, LLC 2009



Demo of BI in the Cloud
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Example Cloud BI Architecture

O i Cl d O i

Operational Data 
Sources

BI Applications

On-premise Cloud On-premise

OLTP 1

OLTP 3

Data Mart

Data 
Warehouse

OLTP 3

ODS

Staging
Data Mart

Metadata Repository

Process Control, ETL Audit, Connectivity, Security, Administration, Data Definitions
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Example Cloud BI Architecture 
(cont)(cont)

O i Cl d

Operational Data 
Sources

BI Applications

On-premise Cloud

OLTP 1

OLTP 3

Data Mart

Data 
Warehouse

OLTP 3

ODS

Staging
Data Mart

Metadata Repository

Process Control, ETL Audit, Connectivity, Security, Administration, Data Definitions
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Example Cloud BI Architecture 
(cont)(cont)

O i Cl d

Operational Data 
Sources

BI Applications

On-premise Cloud

OLTP 1

OLTP 3

Data Mart

Data 
Warehouse

OLTP 3

ODS

Staging
Data Mart

Metadata Repository

Process Control, ETL Audit, Connectivity, Security, Administration, Data Definitions
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Example BI Server Architecture
(9pm)(9pm)
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Example BI Server Architecture
(2am)(2am)
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Example BI Server Architecture
(4am)(4am)
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Example BI Server Architecture
(10am)(10am)
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EC2 Automated Server Start-up

EBS
Database 

Start

group 
policy 

Allocated 
Address

l h i  

Instance 
Started

init d

policy 
Elastic 

IP 
attach

cron launch in 
am

cron launch in 
Allocated 
Address

Instance 
Started

init.d
Elastic 

IP 
attachExternal

Server

am

Database 
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Server
EBS

Database 
Start



EC2 Automated Server Shutdown

Stop
Group 
Policy 

Database 
Stop

Stop 
Applications

schedule 

Elastic 
IP 

detach

EBS
Instance 

Shutdown

cron 

rsync 
backup

EBS
Instance 

Sh td

External 
Server

rsync 
backup

Elastic 
IP 

detach

Stop

EBS Shutdown
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Stop 
Applications



Backup Requirements

Hardware redundancy – no single point of failure

Easily restored data by any userEasily restored data by any user

Small storage footprint and rapid backups

Same strategy across instances - Linux and Windows Server gy
instances

Data availability without instance running

Automated and unsupervised backups
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Backup Strategy

EBS

instance bundle

rsync
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Rsynch Backup Option

Uses instance with cloud to internet speed and charges – solves 
S3 bottleneck

O l i d t fil d lt f i b k f tOnly copies and stores file deltas from previous backup – fast 
and small after first full backup

Available on Linux and Windows

Has live backups in familiar directory structure

Uses ssh for host to host transfers

Example command line:
rsync -ave ssh --delete 196.255.255.196:/data 
/mnt/backups/backup.0/
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Cloud Services Management &
MonitoringMonitoring

Launching servers

Server monitoring

Performance monitoring

Versioning

Auto-scaling

User managementUser management

Slide 29Copyright Datasource Consulting, LLC 2009



Slide 30Copyright Datasource Consulting, LLC 2009



Top Cloud Concerns
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Security Concerns

Control

Risks

Recovery

Integrity

Privacy
Compliance

Legalities

Standards

y

Intrusion
Auditing

E-Discovery
Regulatory Standards

ISO27001

g y
Reporting

Jurisdiction

SAS70
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Security Mitigation

Physical and Logical Security

Hidden Data Locations with Secure and Limited Hardware Access

24x7 Security/Advanced Alarm System/Cameras

Internal Network Security

Firewall  Defaults to No Port Authorization – Each Port Must Be Opened 
by the Customer and Customer Can Only Connect with Assigned IP 
Address

Traffic monitoring to Prevent Distributed Denial-of-Service Attack (DDoS) 
and Port Scanning

Man-in-the-Middle Attack Prevention by Secure Shell Channel (SSH)y ( )
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Security Mitigation (Cont)

External Network

Generate Own Login Key Pairs

Network Key Encryption

Security Groups which can Limit Open Ports

O ti S tOperating System

Customer only access to instance

Login options such as token authenticationLogin options such as token authentication

Privilege escalation such as ‘sudo’

Client Desktopp

Multiple access keys
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Benchmarking Performance

A benchmark is a computer program that can be run on different 
architectures in order to objectively compare the performancearchitectures in order to objectively  compare the performance

The benchmark tool, iozone3, was chosen because it:

Runs on Linux and MS Windows Server 2003• Runs on Linux and MS Windows Server 2003 
• Is an updated open source program
• Provides multiple input parameters
• Provides random read/write in input operations per second 

(iops) as an output parameter

Slide 35Copyright Datasource Consulting, LLC 2009



Benchmarking Goals

To provide some metrics as to expected rates of I/O performance 
using a cloud architecture 

To compare read and write rates of different Amazon EC2 
architecturesarchitectures

To compare read and write rates of Amazon EC2 architectures 
with traditional hardware configurations
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Benchmarking Performance

Random Read Ephemeral Performance Linux 32 bit Small Instance
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Benchmark Results

15kRPM Serial Attached 
SCSI drives 

180

Amazon EC2 iops Benchmark iozone3 Results for EBS and 
Ephemeral Drives

i l 200 H d

7200RPM SATA drives 

10kRPM Serial Attached 
SCSI drives 
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ps Typical 7200 RPM Hard 
Drive
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80io
p

0

32 bit Small 32 bit Medium 64 bit Large 64 bit Xlarge

Instance Size

Linux Read (EBS and Ephemeral) Linux Write (EBS and Ephemeral) Win Read (EBS and Ephemeral)
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Win Write Ephemeral Win Write EBS Non Amazon Drives



Benchmark Conclusions

Linux does indeed scale up with I/O performance

Li i it d f t th Wi d SLinux is magnitudes faster than Windows Server

EBS and Ephemeral (D: and /mnt) have comparable 
performanceperformance

Amazon EC2 I/O speeds are comparable to traditional hardware

Amazon EC2 has rapid i/o cache rates for up to 6 Meg record andAmazon EC2 has rapid i/o cache rates for up to 6 Meg record and 
file sizes 
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Public Cloud Vendor Options

Amazon Elastic Compute Cloud: (EC2)p ( )
Monthly by Storage, Data In, Data Out, and Requests (PUT/LIST, Other)

STANDARD: small, large, extra large or HIGH-CPU: medium, extra large

Pricing 
by

Size

Flexiscale
Customer base in the UK & Europe

Cloud Server Instance Hour, MS Windows OS licensing, Storage, Data 
Transfer Option Services (Firewalling)

Charged
for 5 Key

Components
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Transfer, Option Services (Firewalling)



Public Cloud Vendor Options
(cont)(cont) 

Rackspace Cloud by Rackspace Hosting
M d P i t l tiManaged vs. Private solutions

1.5 cents per hour of use; 15 cents per Gig of Storage

Prides themselves on customer support
“Fanatical
Support” Prides themselves on customer support

GoGrid a division of ServePath (dedicated hosting)

Support

Charge per GB Ram hour (as opposed to CPU hour), Outbound Data 
Transfer (Unlimited Inbound), Storage (after 10 GB)

Pre Paid Plan Options

Pricing
Options
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Pre Paid Plan Options



Public Cloud Vendor Options
(cont)(cont) 

Joyent
Claim to be faster than Amazon and other cloud providers through their 
“Accelerators”

Uses Cloud Control™ via a web interface and APIs to manage full life cycle 
f l li i d l hi l i l

Offerings

of complete application deployment architectures across multiple servers

Only offers fixed price by month or year
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Comparison of Public Cloud 
Pricingg

 Monthly 
Example 
Usage Unit$ Total Unit$ Total Unit$ Total Unit$ Total Unit$ Total

Amazon EC2 Rackspace GoGrid5FlexiScale3 Joyent4

Usage Unit $ Total Unit $ Total Unit $ Total Unit $ Total Unit $ Total

Linux 1.7 G RAM 1 ECU 175 run hours 0.09$     15$    0.08$     14$         0.12$      21$      250$       250$       0.38$     67$     

Linux 7.5 G RAM 4 ECUs 175 run hours 0.34$     60$    0.40$     70$         0.61$      106$    1,000$   1,000$   0.80$     140$   

Windows 1.7 G RAM 1 ECU 175 run hours 0.12$     21$     $     1001 0.17$      29$      N/A 0.20$     35$     

Windows 1.7 G RAM 5 ECUs 175 run hours 0.29$     51$     $     5292 0.32$      56$      N/A 0.48$     83$     

GB Data Transfer in 10 Gbytes 0.10$     1$      0.08$     1$           0.11$      1$        ‐$       ‐$        

GB Data Transfer Out 1 Gbytes 0.17$     0$      0.22$     0$           0.16$      0$        0.29$     0$       

Elastic IP Hours 1,054 off hours 0.01$     11$    ‐$            ‐$            ‐$        ‐$         ‐$       ‐$        

Storage 500 Gbytes 0.15$     75$    0.50$     225$       0.33$      166$    0.15$     0.08$     0.15$     74$     

Silver Support 100.00$  100$   100.00$  100$        ‐$        ‐$          ‐$        ‐$        ‐$         

TOTAL 333$   1,039$    380$     1,250$    399$    

Two Rackspace Dedicated Servers 838$       
Differentiators  United Kingdom 

* Prices as of 1/15/2010 (see notes for fine print)
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Pricing Complexities
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Aster Data Systems
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GoodData - SaaS in the Cloud
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Informatica Data Integration Cloud

Inter-
SaaS PowerCenter Service

Informatica On Demand
Technical User

PowerCenter Cloud

PowerCenter Enterprise

Business App User
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JasperSoft Cloud Solution

AUTOMATION
ARCHITECTURE

CLOUD‐READY 
SOLUTIONS

EXPERTISE
& SUPPORT

Sources:

DW / Data 
Integration 
Developer DW

Professional

RDBMS
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BI in the Cloud Case Study

Copyright Datasource Consulting, 
LLC 2009
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BeyeDW Project Requirements

 Utilize open source software and LAMP stack

 No on‐premise server hardware

 Ability to access BI software remotely

 Enablement of self‐service BI

 Ability to load data 3 to 4 times per dayy p y

Copyright Datasource Consulting, 
LLC 2009
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BeyeDW Reporting Requirements

 Unique visitors by site by day

 Site visits by day (by country)

Content Views by Day by Site

 Content views by topic/channel/content type/author

 Content views by channel by dayy y y

 Top articles, blogs, etc

Copyright Datasource Consulting, 
LLC 2009
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BeyeDW Architecture

Linux 64 bit Ubuntu 8.04 Linux 32 bit Ubuntu 8.04

Copyright Datasource Consulting, 
LLC 2009
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Linux 32 bit  CentOS



BeyeDW Demo
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LLC 2009
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Benefits to BI in the Cloud

Flexibility to scale computing resources with few barriers

Ability to shorten BI implementation windows

Reduced cost for BI programs

Ability to add environments for testing, proof-of-concepts and 
upgrades 

Geographic scalability
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Challenges to BI in the Cloud

The ability to scale-up is limited

Difficult to quell security concerns

Viability of moving large amounts of data

Scalability of physical data access

Reliability of service concerns

Pricing is variable and complex
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Lessons Learned (thus far…)

Shared development can be a challenge

Dynamically provisioning servers requires configuration scripts upon 
startup

Keep your ear to the ground as technology and landscape changes 
rapidly

Persistence is an important architectural considerationPersistence is an important architectural consideration

Consistent image naming standards are critical

Beware of server clocks and time zones
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Beware of server clocks and time zones



Conclusions

Deploying BI in the Cloud can help programs become more flexible, 
l bl d ilscalable and agile

Cloud service architectures and vendors that provide them are still 
immature and is best suited for sandbox, development and testimmature and is best suited for sandbox, development and test 
environments

It can be challenging to configure databases and BI tools to run in 
th Cl dthe Cloud

The Cloud holds a great deal of potential to change the way that we 
deliver BI to the masses
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Special Thanks to:

Ray Light, Director of Product Marketing, GoodDataRay Light, Director of Product Marketing, GoodData
(www.gooddata.com)

Dave Menninger, VP Marketing & Product Management,  Vertica
( ti )(www.vertica.com)

Todd Freemon & Michael Kuhl, Pervasive Software 
(www.pervasive.com)( pe as e co )

John Thompson, CEO, North America, Kognitio (www.kognitio.com)
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Contact Info

• If you have further questions or comments:

Steve DineSteve Dine
President, Datasource Consulting, LLC

sdine@datasourceconsulting.com
888 453 2624888-453-2624
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