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Motivation of CDM

Rapid Data Increase

2007: 281EB (1EB = 1000PB)

IDC: 60% per year (double - 18month)

Facebook: 850 million photos 

& 8 million videos ONE day

Web pages, logs, media contents

4 /26

Motivation of CDM

Challenges

Scalability

Load Balance

Congestion / Delay 

Efficiency

Cost

Fault Tolerance

Energy Conservation
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Motivation of CDM

Advantages of CDM

Scalability

Fault Tolerance

Performance/Efficiency

Performance-cost

Living and evolving
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Motivation of CDM

Comparison

Traditional Storage and DB

RAID/NAS/SAN

Hundreds of nodes

Cloud Data Management

Commodity Computers + SATA Disk

Tens of thousands of storage nodes
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Motivation of CDM

Cloud Data Management Systems

Scalability

100 10,000 nodes

Efficiency

Application-driven

Cost

Commodity Computers + SATA Disks

Flash / Disk Energy Conservation
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Motivation of CDM

CDM Industry

Internet Service Cloud Platform

Google/Amazon

Cloud Products

IBM Blue Cloud

MS - Azure

Enterprise-class Private Cloud

China Mobile

National Health Care
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Survey of CDM

CDM System Survey
Commercial Systems

Google- GFS + BigTable

MS- Azure

Yahoo!- PNUTS

Amazon- Dynamo

Open Source Systems
HDFS

KFS

Hbase

HyperTable

Cassandra

CouchDB

Voldemort
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Survey of CDM

Cloud Database:

Key-value data model

R/W performance / Parallelism

No/ Simple SQL operations
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Survey of CDM

Cloud Storage:

Architecture:

Master-Slave

GFS, HDFS

Baidu Cloud

P2P

Cassandra
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IBM SUR Cloud DB Project

Cloud Data 

Management Systems

Based on Cassandra 

(Facebook)
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NSN Cloud Project

Background

Telecom Cloud

Scalability

Cut costs

Unified platform WAP Server

CSC

WAP Server

CSC

WAP

...HugeTable HugeTable

API

API

CSC ...

POSIX

SQL SQL
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NSN Cloud Project

Deliverables

Package of source code for CDM

CMRI WAP specification as input

Based on open source cloud project

Suit telecom app/workload

Demo of CDM*

Integrated with NSN WAP Server

Relevant investigation report and technical 

documentation
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NSN Cloud Project

Solution

Cloud Storage

Based on HDFS (Java, M-S arch)

Data dist strategy

Cloud Database

Hbase (Java)

Data type

DB Func

SQL support

Performance opt

WAP Server

CSC

DN DN DN

NN

NN

CSC

WAP Server

CSC

WAP

...

...

...

WAP
-- API
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NSN Cloud Project
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Future Research Work

Cloud Database

Data model

DB operation extension

Efficiency 

Multi steps

Distributed operations
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Future Research Work

Cloud Storage

Architecture: Master-Slave vs P2P

Flash 

Energy Conservation
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Future Research Work

Architecture: Master-Slave vs P2P

P2P

Easy to manage, scalable

Fault tolerant

Master-Slave

High efficiency
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Future Research Work

Mixed Storage (Flash + Disk)

Flash Database

Commercial SSD based optimization

Flash storage board
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Future Research Work

Mixed Storage (Flash + Disk)

Costs

Erase
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Future Research Work

Energy Conservation

More Energy-Efficient SSD

Dynamic data distribution


