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The following is intended to outline our general product direction. It 

is intended for information purposes only, and may not be 

incorporated into any contract. It is not a commitment to deliver 

any material, code, or functionality, and should not be relied upon 

in making purchasing decisions. The development, release, and 

timing of any features or functionality described for Oracleôs 

products remains at the sole discretion of Oracle. 
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Program Agenda 

ÅMotivations for Exadata  

ÅHardware components 

ÅSmart Software too! 

ÅNext Frontiers 
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Traditional DB Configuration 

SAN Switch 

Monolithic SMP Server 
Å High-Cost Scale-Up 

Å Limited Scalability 

Monolithic Storage Array 
Å High-Cost Scale-Up 
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Oracle Brings Grid to Server Tier 

ÅReal Application Clusters (RAC) 

ïReleased in Oracle9i in 2001 

ÅStill the ONLY solution that enables: 

ïScale-out using low cost servers 

ÅSingle system image 

ïHighly available architecture 

ïRuns real-world applications unchanged 

ÅIncluding ultra-complex applications like 

ERP, CRM, HR, etc. 

ÅToday, thousands of production 

customers 

Database Grid  

SAN Switch 

LAN Switch 
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Works Great for OLTP Applications 

ÅCache Fusion reduces I/Os and allows 

nodes to serve requests from local cache 

ïLow bandwidth across LAN 

ïGigabit Ethernet bandwidth is sufficient 

ÅOLTP queries satisfied using indexed 

access 

ïDisk requests are single-block random I/Os 

ÅDisk seeks are the storage bottleneck 

ïLow usage of storage network 

ÅOne SAN link can serve 50K IO per sec. 

ÅMore than enough even for huge system 

ïStorage arrays with hundreds of disks 

common 

Database Grid  

SAN Switch 

LAN Switch 
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Near Perfect Scaling across SMP and Cluster 

Best OLTP Scalability and Performance 
World Record SAP SD Benchmark Results 

2 Node RAC 

3 Node RAC 

4 Node RAC 

5 Node RAC 

Single Node SMP 
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Data Warehouse Workloads 

ÅTwo kinds of Data Warehouse workloads: 

ÅPredictable many user workloads 

ïCan be highly optimized using smart database 

technologies such as 

ÅPartitioning, Bitmap Indexing, Join indexing, 

OLAP cubes, Materialized Views, Result 

Caches, etc. 

ïSmart technologies give large speedup so 

hardware needs are kept controlled 

ÅUnpredictable workloads needing huge data 

scans 

ïRequire very high performance scans and joins 

of huge amounts of data 

ïStill uses some smart technologies like 

partitioning but to a lesser extent 

Database Grid  

SAN Switch 

LAN Switch 
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Bottlenecks for Huge Data Scans 

ÅWant many Gigabytes per second of I/O 

ïLarge systems want 10ôs of Gigabytes (not bits) 

of bandwidth to hundreds of disks 

ÅMany bottlenecks prevent this today 

ÅLAN switches canôt handle load of large joins 

ÅServer nodes need many SAN adapters 

ÅStorage switch cost and SAN complexity 

increase dramatically 

ÅLarge storage arrays cannot deliver 

bandwidth of hundreds of disks 

ïBottleneck on storage heads and connections 

to SAN switches 

ÅResult is poor performance for huge data 

scans 

Database Grid  

SAN Switch 

LAN Switch 
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Grid Based Storage Accelerator 

ÅCell software serves blocks to 
hosts, but can also perform smart 
data scans 
ïMove code to data for large scans 

ïLarge speedup for data warehouses, 
reporting, backup 

 

 

ÅGrid Consolidation 
ïConsolidated pool of storage 

improves utilization and flexibility 

ïTransaction/Job level Quality of 
Service 

ÅMission Critical Availability and 
Protection 
ïDisaster recovery, backup, point-in-

time recovery, data validation 

    Scale-Out 

Architecture 

ÅScalable to 

hundreds of cells 

ÅDynamic 

Provisioning 

ÅFault Tolerant 

ÅLoad Balancing 

    A Storage Cell is an 

appliance containing   

ÅDisks 

ÅIntel x86 server 

ÅInfiniband Network 

    Oracle provides 

Hardware and  Software 
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Exadata Changes the Game 

Storage Grid  

ÅA new approach and architecture 

ÅDelivers database intelligence and modern Grid technology in the 

storage tier 

ïUsing state of the art industry standard hardware 

ÅEliminates all bottlenecks preventing high performance data scans 

ÅDramatic performance and price improvement for data warehouse 

ÅSimplicity of appliance seamlessly integrated with the database  



13 Copyright © 2011, Oracle and/or its affiliates. All rights 

reserved. 

Storage Cell 

ÅA Storage Cell is a database storage appliance 

ïDoes not support non-database storage 

ÅA cell ships complete with all hardware and software components pre-

installed 

ÅRuns Oracle cell software, Oracle Infiniband protocol, Oracle 

Enterprise Linux, and Sun hardware management software 

ÅAbsolutely no custom hardware 

ïAll parts are off the shelf high-volume 

ÅEquipped with 4 X 96 GB Sun Flash F20 PCI-e cards 
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Fully Optimized Configuration 

ÅConfiguration and software is highly optimized for fast data processing 
ïCapable of streaming and processing full bandwidth of all disks 

 

ÅCPUs are collocated with disks to allow offloading of high data 
throughput operations such as table scans of compressed tables 

 

ÅComponents carefully matched to avoid bottlenecks 
ïAggregate disk bandwidth 

ÅOver 800MB/sec 

ïDisk controller bandwidth 

ÅOver 1000 MB/sec 

ïCPU power ï 2 Six-core Intel 64 bit 

ÅCapable of processing over 3000 MB/sec of compressed table data 

ïNetwork 

ÅInfiniband bandwidth sufficient to stream disk bandwidth 
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InfiniBand Network 

ÅUnified InfiniBand Network 
ïStorage Network 

ïRAC Interconnect 

ïExternal Connectivity (optional) 

ÅHigh Performance, Low Latency Network 
ï80 Gb/s bandwidth per link (40 Gb/s each direction) 

ïSAN-like Efficiency (Zero copy, buffer reservation) 

ïSimple manageability like IP network 

ÅProtocols  
ïZero-copy Zero-loss Datagram Protocol (ZDP RDSv3) 

ÅLinux Open Source, Low CPU overhead (Transfer 3 GB/s with 2% CPU 
usage) 

ïInternet Protocol over InfiniBand (IPoIB) for external connectivity 

ÅLooks like normal Ethernet to host software (tcp/ip, udp, http, ssh,é) 
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InfiniBand Network 

ÅUses Sun Datacenter 36-port Managed QDR (40Gb/s) 
InfiniBand switches 
ïRuns subnet manager and automatically discovers network 

topology 

ïOnly one subnet manager active at a time  

ï2 ñleafò switches to connect individual server IB ports 

ï1 ñspineò switch in Full Rack and Half Rack for scaling out to 
additional Racks 

ÅDatabase Server and Exadata Servers 
ïEach server has Dual-port QDR (40Gb/s) IB HCA 

ïActive-Passive Bonding ï Assign Single IP address 

ÅPerformance is limited by PCIe bus, so active-active not needed 

ïConnect one port from the HCA to one leaf switch and the other 
port to the second leaf switch for redundancy 
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Flash in the Exadata Storage Server 

Å Flash  vs Disk tradeoff 

Å10X-100X better performance but 10X more 

expensive 

ÅExadata Goal is get performance of 

Flash but price point of disk. 

Å4 x 96GB Sun F20 Flash Accelerator 

PCIe Cards in each storage server 

Å384 GB of Flash per Storage Server 

ÅChoice of PCIe form factor over SSD for 

performance reasons 

ÅNo disk controller bottleneck 
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Fully Assembled 
Exadata Hardware Architecture 
 

Database Grid 
Intelligent Storage Grid 

InfiniBand Network 

ÅRedundant 40Gb/s switches 

ÅUnified server & storage 

network 

Å14 High-performance low-cost 

storage servers 

 

 

Å 8  Dual-processor x64 

database servers  

or  

Å 2 Eight-processor x64 

database servers  

Scaleable Grid of industry standard servers for Compute and Storage  

ÅEliminates long-standing tradeoff between Scalability, Availability, Cost 

Å100 TB High Performance disk, 

or 

336 TB High Capacity disk 

Å5.3 TB PCI Flash 

ÅData mirrored across storage servers 
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X2-2 and X2-8 Full Rack  

 X2-8 Full Rack X2-2  Full Rack 

Database Servers 2 8 

Cores (Total) 128 (2.26 GHz) 96 (2.93 GHz) 

Memory (Total)  2048 GB 768 GB 

1 GbE Ports (Total) 16 32 

10 GbE Ports(Total) 16 16 

InfiniBand Switches 3 

Exadata Storage Servers 14 

Flash (Total) 5.3 TB 

Raw Storage (Total) 100 TB or 336 TB 

Raw Disk Data Bandwidth 25 GB/s*  

Raw Flash Data Bandwidth 50 GB/s 

Flash IOPS (8k Reads) 1,000,000 

* Using High Performance 15K RPM disks 
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Exadata Software 


