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Introduction

Oracle is a complete, full-range solution provider, fully accountable for all aspects of a
database system: hardware, operating system, database, data storage, business applications,
and management tools. With innovative reliability, availability, and serviceability (RAS)
features, Oracle’s SPARC Enterprise M8000 and M9000 and SPARC T4 servers are
particularly well suited for hosting and consolidating large mission-critical database systems.
Key elements of this solution include the Oracle Solaris operating system, Oracle Database
11g Release 2, Oracle Enterprise Manager Ops Center, Oracle’s Storage technology, Oracle’s
InfiniBand technology, and Oracle business applications.

In crafting this complete solution, Oracle delivers value in four key areas:

« Simplification. A complete system from Oracle eliminates common problems, and the finger
pointing that can happen with multiple vendors, over issues such as hardware and software
compatibility, systems integration, and support.

« Non-stop (continuous) operations. Systems, software, and applications keep running
through component failures, service events, and upgrades with minimal downtime.

» Workload scalability with flash technology. Oracle solutions provide broad flexibility in
how systems can grow cost effectively and with minimal disruption.

« Investment protection. Oracle solutions extend the life of computing resources to maximize
the return on technology investments.

This paper focuses on the technical advantages of the Oracle Optimized Solution for Oracle
Database, which allow the solution to deliver non-stop operations and impressive workload
scalability. For further information about simplification and investment protection with this
solution, refer to the companion business paper, “Oracle Optimized Solution for Oracle
Database Mission-Critical System Environments—A Business White Paper.”
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SPARC Enterprise M-Series Servers

With symmetric multiprocessing (SMP) scalability supporting up to 64 processors, memory subsystems
as large as 4 TB, and high-throughput I/O architectures, SPARC Enterprise M-Seties setvers from
Oracle easily perform the heavy lifting required by consolidated database workloads. Furthermore,
SPARC Enterprise M-Series servers run the powerful Oracle Solaris 10 and 11 operating systems and
include innovative virtualization technologies at no extra cost. By offering Dynamic System Domains,
Dynamic Reconfiguration, and Oracle Solaris Containers technology, the SPARC Enterprise M-Series
servers bring sophisticated mainframe-class resource control to an open systems compute platform.
Figure 1 is an illustration of the SPARC Enterprise M-Series servers for Oracle Optimized Solution for

Oracle Database in mission-critical environments.

Figure 1. The SPARC Enterprise M-Series servers -- Oracle Optimized Solution for Oracle Database in mission-critical
environments

The members of the SPARC Enterprise M-Series servers implemented for Oracle Optimized Solution
for Oracle Database in mission-critical environments share characteristics that provide scalability,
reliability, and flexibility to enterprises. The SPARC Enterprise M-Series servers all deliver exceptional
throughput to software applications and databases with a balanced, highly scalable SMP design that
utilizes the latest generation of SPARC64 processors connected to memoty and 1/O by a high-speed,
low-latency system interconnect. Architected to reduce planned and unplanned downtime, SPARC
Enterprise M-Series servers include advanced reliability, availability, and serviceability capabilities to

avoid outages and reduce recovery time.
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Design features that boost the reliability of SPARC Enterprise M-Series servers include:

o Advanced CPU integration—The SPARCG64 VII+ is a quad-core processor, with each core featuring
two-way simultaneous multithreading (SMT), versus many fewer cores and more primitive

multithreading in earlier generations.

o Memory patrol—This feature periodically scans memory for errors, and prevents the use of faulty

areas of memory before they can cause system or application errors.

e Memory mirrorine—The memory system duplicates the data on write and compatres the data on rea
Memory g—Th ry system duplicates the dat: te and pares the dat d

to each side of the memory mirror.

o End-to-end data protection—The Jupiter interconnect has full ECC protection on system buses and
in memory. SPARC Enterprise M8000 and M9000 servers feature degradable crossbar switches and
redundant bus routes.

o Fault-resilient power options and hot-swappable components—These systems feature redundant,
hot-swappable power supply and fan units, as well as the option to configure multiple CPUs,
memoty DIMMs, and I/O cards while the system is running. Redundant storage can be created
using hot-swappable disk drives with disk-mirroring software. High-end servers also support

redundant, hot-swappable service processors.

o Hardware redundancy —The SPARC Enterprise M-Series servers provide redundant power,
redundant fans, redundant data paths, and the SPARC Enterprise M9000 server also provides a

redundant system clock.

For very large mission-critical systems, SPARC Enterprise M8000 and M9000 servers deliver the
massive processing power needed. These systems are compared and contrasted in Table 1. Additional
information about the features and capacities across this server line can be found at

http://www.oracle.com/us/products/servers-storage/servers/sparc-enterprise/.
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TABLE 1. SPARC ENTERPRISE M8000 AND M9000 SERVER FEATURES

SPARC ENTERPRISE M8000 SPARC ENTERPRISE M9000 SERVER

SERVER
ENCLOSURE e One cabinet e Up to two cabinets
PROCESSORS e SPARC64 VII+ o SPARC64 VII+

e 3.00 GHz e 3.00 GHz

e 12 MB L2 cache e 12 MB L2 cache

e Up to 16 quad-core chips e Up to 64 quad-core chips
MEMORY e UptolTB e Upto4TB

e 128 DIMM slots e 512 DIMM slots
INTERNAL I/O SLOTS e 32 PCle e 128 PCle
EXTERNAL I/O CHASSIS e Up to 8 units e Up to 16 units

INTERNAL STORAGE Serial Attached SCSI Serial Attached SCSI

e Up to 16 drives e Up to 64 drives

DYNAMIC SYSTEM e Upto 16 e Upto24
DOMAINS

Non-Stop/Continuous Database Operations

There is usually considerable commonality in the tasks undertaken by users connected to the same
database instance, and users running transaction-based workloads, in particular, frequently access many
of the same data blocks. For this reason, Oracle Database keeps frequently used data blocks in a cache
in memory called the Buffer Cache, and it shares other frequently accessed information, such as table
metadata and parsed (processed) SQL statements, in a second memory cache called the Shared Pool.

These memory caches are held in a single, shared memory to allow multiple users to access them
concurrently. Shared memory also facilitates inter-process communication. Since shared memoty is very
heavily used in Oracle Database environments, it is important to optimize access to it and to minimize the
amount of CPU consumed while referring to it. With this in mind, a specially tuned variant of System V
Shared Memory, called Intimate Shared Memory (ISM), was introduced in Oracle Solaris many years ago.

ISM has been widely used for database memory that is shared by Oracle Database software ever since.
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With the use of ISM, Oracle Solaris and SPARC Enterprise M-Series servers are engineered to
continue running through component failures, component replacement, and system expansion, but
that is not enough. For nonstop database operations, systems must be capable of being divided into
multiple fault-isolated servers, also known as Dynamic System Domains. Administrators must be able
to move hardware resources, such as CPUs and memory, in and out of those domains using Dynamic
Reconfiguration, and the database must be able to adapt to those changes using features in Oracle
Database 11g Release 2, such as Automatic Memory Management.

In addition, the aforementioned is also made possible with enhancements that have been made to
Oracle Solaris for nonstop database operations as well as for dynamic reconfigurations brought about
by scheduled and unscheduled events based on customer needs and responses to hardware changes.
The Oracle Solaris feature that provides responsiveness to adapting to these changes is Dynamic
Intimate Shared Memory (DISM).

DISM provides shared memory with the same essential characteristics as ISM except that it is
dynamically resizable. That means that DISM offers the performance benefits of ISM while allowing
the shared memory segment to be dynamically resized, both for the sake of performance and to allow
dynamic reconfiguration (for example, adding or removing memory from a system or a domain). This
dynamic resizing can be scheduled or unscheduled based upon particular operating system and

associated hardware events. For further information about DISM, refer to the Oracle white paper

“Dynamic SGA Tuning of Oracle Database on Oracle Solaris with DISM.”

Dynamic System Domains

Dynamic System Domains enable I'T organizations to divide a single large system into multiple,
fault-isolated servers—each running independent instances of the Oracle Solaris operating system, with
access to designated I/O devices. When system components are exclusively dedicated to individual
Dynamic System Domains, hardware or software faults in one domain remain isolated and unable to
impact the operation of other domains. Each domain within a single server platform can run a
different version of the Oracle Solaris operating system, making this technology extremely useful for
pre-production testing of new or modified applications or for consolidation of multiple tiers of a

database application.

Dynamic System Domains enable organizations to custom-tailor the compute capacity of SPARC
Enterprise M-Series servers to meet specific enterprise needs. For instance, the SPARC Enterprise
M9000 server can be configured as a single domain with up to 64 SPARCG64 VII+ processors to host
an exceptionally compute-intensive application. An organization with multiple databases that require
isolation from one another might divide a single SPARC Enterprise M9000 server into as many as 24
isolated domains. Typical configurations involve three or four domains in a single SPARC Enterprise
M-Series server. The number of domains configurable within each type of SPARC Enterprise server
can be found in Table 1. Figure 2 is an illustration of Dynamic System Domains.
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Dynamic Domain Dynamic Domain Dynamic Domain
Financial Database Web Sarver
Applicatian Application Applicatian
Oracle Solaris Oracle Eolaris Oracle Sclaris
10 or 11 10 or 11 10 or 11

Figure 2. Organizations can run several different applications that require isolation from each other using Dynamic
System Domains.

eXtended System Control Facility

The eXtended System Control Facility (XSCF) is at the center of remote monitoring and management
capabilities in SPARC Enterprise M-Series servers. The XSCF is also a tool that system administrators
use to configure Dynamic System Domains. The XSCF consists of a dedicated processor that is
independent of the server system and runs the XSCF Control Package. The Domain to Service
Processor Communication Protocol (DSCP) is used for communication between the XSCF and the
setver. The DSCP protocol runs on a private TCP/IP-based or PPP-based communication link
between the setvice processor and each domain.

The XSCF regularly monitors the environmental sensors, provides eatly warning of potential error
conditions, and executes proactive system maintenance procedures, as necessary. For example, the
XSCF can initiate a server shutdown in response to temperature conditions that might cause physical
system damage. The XSCF Control Package running on the service processor enables administrators to
remotely control and monitor domains as well as the platform itself.

Using a network or serial connection to the XSCF, operators can effectively administer the server from
anywhere on the network. Remote connections to the service processor run separately from the
operating system and provide the full control and authority of a system console.

Redundant XSCF

Dual, redundant XSCFs are provided on SPARC Enterprise M8000 and M9000 servers. One XSCF is
configured as active and the other is configured as a standby. The XSCF network between the two
service processors enables the exchange of system management information. In case of failover, the

service processors ate already synchronized and ready to change roles.
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Dynamic Reconfiguration of Hardware and Database

Dynamic Reconfiguration technology enables administrators to reallocate resources among Dynamic
System Domains without interrupting critical systems. Using Dynamic Reconfiguration technology,
administrators can perform physical or logical changes to system hardware resources while the server
continues to execute applications. Removing and adding components, such as CPUs, memory, and
I/0O subsystems, from a running system helps reduce system downtime. In addition, Dynamic
Reconfiguration makes maintenance and upgrades easier by eliminating the need for system reboots
after hardware configuration changes.

Multiple Dynamic Reconfiguration operations can also execute simultaneously for efficient
management of resources. This capability enables independent domain administrators to perform
Dynamic Reconfiguration operations simultaneously without concern for the status of Dynamic

Reconfiguration requests or executions in other domains.

Concurrent Maintenance

Administrators are increasingly challenged to carve out planned downtime windows to perform
necessary service on essential systems. Concurrent maintenance refers to the ability to perform
hardware configurations without impacting application availability. Since SPARC Enterprise M-Series
servers are equipped with redundant components, failures no longer necessarily result in server
downtime. However, the replacement of failed or downgraded components must occur at some point.
Dynamic Reconfiguration enables maintenance operations to be completed while the system continues
to operate. Even the assimilation of new components into running system domains need not interrupt

critical services.

Automatic Dynamic Reconfiguration

Automatic Dynamic Reconfiguration in the Oracle Solaris operating system enables the execution of
Dynamic Reconfiguration operations without interaction from a user. Automatic Dynamic
Reconfiguration activities are triggered by pre-defined system events set by a system administrator.
Implementations can include application-specific preparatory tasks before a Dynamic Reconfiguration
operation, execution of error recovery actions during Dynamic Reconfiguration, and clean-up
procedures after Dynamic Reconfiguration completion. For example, an Automatic Dynamic
Reconfiguration event can be created to allow the automatic addition of a system board to a Dynamic

System Domain when a business-critical application reaches full CPU utilization.

Dynamic Reconfiguration in Oracle Database 11g Release 2

Oracle Database 11g Release 2 includes several features that enable changes to be made to the instance
configuration dynamically. For example, the dynamic SGA infrastructure can be used to alter an
instance's memory usage. Dynamic SGA enables the size of the buffer cache, the shared pool, the large
pool, and the process-private memory to be changed without shutting down the database instance.
Oracle also provides transparent management of working memory for SQL execution by self-tuning

the initialization runtime parameters that control allocation of private memory.



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

Another type of dynamic reconfiguration occurs when the Oracle Database polls the operating system
to detect changes in the number of available CPUs and reallocates internal resources. In addition, some
initialization parameters can be changed without shutting down the instance. The ALTER SYSTEM
statement can be used to change the value of a parameter of the Oracle Database instance while the

Oracle Database is actively running.

Oracle Solaris Cluster and Oracle Real Application Clusters

Oracle Solaris Cluster offers an extensive high availability and disaster recovery solution for Oracle
Solaris environments, in physical and virtualized environments, for local and global datacenters. The
software provides out-of-the box support for a large portfolio of applications and databases including
Oracle Database and Oracle Real Application Clusters (Oracle RAC).

The Oracle Solaris Cluster framework monitors all the components of the environment including
servers, the network, and storage, and it leverages the redundancy of the configuration to recover
appropriately. Through application-specific module agents, it can start, stop, and monitor the health of
the application and take corrective action to regain application availability upon failure. For example, it

can restart the application or fail over the application to another healthy node.

Oracle RAC enables the deployment of database instances on multiple hosts that act on the single
database residing on shared storage. The database is highly available, because access to the shared data
is available as long as one Oracle RAC instance is online. Oracle RAC is scalable because new instances

can be added on new hosts, up to the configuration limits of the cluster and interconnect.

The Appendix of this white paper has step-by-step deployment screenshots of Oracle RAC
implemented upon two SPARC T4-2 servers.

Private Network and Cache Fusion

In an Oracle RAC database, multiple instances access a single set of database files. Each server in the
cluster must be connected to a private network by way of a private interconnect. The interconnect
serves as the communication path between nodes in the cluster to synchronize the use of shared

resources by each instance.

Each database instance in an Oracle RAC database uses its own memory structures and background
processes. When a data block located in the buffer cache of one instance is required by another
instance, Oracle RAC uses Cache Fusion to transfer the data block directly between the instances using
the private interconnect. This is much faster than having one database instance write the data blocks to
disk and requiring the other database instance to reread the data blocks from disk. Cache Fusion
technology enables the Oracle RAC database to access and modify data as if the data resided in a single
buffer cache.

InfiniBand, Application Latency, and Fabric Convergence

Moving data between applications over a traditional network can be time consuming and can drain
precious server resources. With traditional network technologies, data exchanges traverse the operating

systems on both the source and destination servers, resulting in excessive application latency due to
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operating system calls, buffer copies, and interrupts. The Oracle Optimized Solution for Oracle
Database employs InfiniBand networking for the Oracle RAC private interconnect. InfiniBand Remote
Direct Memory Access (RDMA) technology provides a direct channel from the source application to
the destination application, bypassing the operating systems on both servers. The InfiniBand channel
architecture eliminates the need for the operating system intervention in network and storage
communication. This provides a very high-speed, low-latency interface for more efficient and robust
movement of data across the enterprise cluster. The use of InfiniBand networking also preserves server

resources for other database processing,.

InfiniBand technology delivers 40 Gb/sec connectivity with application-to-application latency as low
as 1 microsecond. It has become a dominant interconnect fabric for high-performance enterprise
clusters. InfiniBand provides ultra-low latency and near-zero CPU utilization for remote data transfers,

making it ideal for high-performance clustered applications.

In addition to providing unrivaled access to remote application data, InfiniBand’s industry-leading
bandwidth enables fabric convergence, allowing all network, storage, and inter-process communication
traffic to be carried over a single fabric. Converged fabrics aggregate the functions of dedicated,
sole-purposed networks and alleviate the associated expense of building and operating multiple
networks and their associated network interfaces. In addition, InfiniBand, along with Oracle Solaris,
supports IPolB (Internet Protocol over InfiniBand) for application and Oracle RAC database access,
providing higher bandwidth and lower latency of access than can be achieved through Ethernet
networking today.

The Appendix of this white paper has step-by-step deployment screenshots of Oracle RAC
implemented upon two SPARC T4-2 servers which includes use of InfiniBand for the Private RAC

interconnect communications.

Sun Datacenter InfiniBand Switch 36

The Sun Datacenter InfiniBand Switch 36 from Oracle offers low-latency, quad data rate (QDR), 40
Gb/sec fabric and cable aggregation for Oracle servers and storage. It supports a fully non-blocking
architecture, and it acts as a self-contained fabric solution for InfiniBand clusters up to 36 nodes. The
Sun Datacenter InfiniBand Switch 36 provides hardware support for adaptive routing, including
InfiniBand 1.2 congestion control, which helps to eliminate fabric hotspots and to drive maximal
throughput at the lowest-possible latencies. It is ideal for deployment with clustered databases and

converged datacenter fabrics.

Advanced features support the creation of logically isolated subclusters, as well as traffic isolation and
quality of service (QoS) management. The embedded InfiniBand fabric management module is enabled
to support active/hot-standby dual-manager configurations, ensuting a seamless migration of the fabric
management service in the event of a management module failure. The Sun Datacenter InfiniBand
Switch 36 is provisioned with redundant power and cooling for high availability in demanding
datacenter environments. When deployed in pairs, the InfiniBand fabric provides a highly available and

resilient network for business-critical applications.
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Oracle Solaris Predictive Self-Healing and Redundant Interconnects

A standard part of the Oracle Solaris 10 and 11 operating systems, Oracle Solaris Predictive
Self-Healing software further enhances the reliability of all SPARC servers. The implementation of
Oracle Solaris Predictive Self-Healing software for SPARC servers enables constant monitoring of all
CPUs and memory. Depending upon the nature of the error, persistent CPU soft errors can be
resolved by automatically taking a thread, a core, or an entire CPU offline. Similarly, memory page
retirement capability enables memory pages to be taken offline proactively in response to repeated data
access errors attributable to a specific memory DIMM. Redundant interconnects within SPARC
Enterprise M9000 servers help ensure that even an unlikely problem with the passive backplane will
not shut down database operations.

Evolution of Oracle’s Multicore, Multithreaded Processor Design

While processor speeds continue to double every two years in accordance with Moore’s law, memory
speeds typically double only every six years. This growing disconnect is the result of memory suppliers
focusing on density and cost, rather than speed, as their design center. As a result, memory latency now

dominates much application performance, erasing even very impressive gains in clock rates.

Unfortunately, this relative gap between processor and memory speeds leaves ultrafast processors idle
as much as 85% of the time, waiting for memory transactions to be completed. Ironically, as traditional
processor execution pipelines get faster and more complex, the effect of memory latency grows.
Worse, idle processors continue to draw power and generate heat. Grouping two or more conventional
processor cores on a single physical die—creating multicore processors ot chip multiprocessors—
typically yields only slight improvements in performance since it replicates cores from existing
(single-threaded) processor designs. However, the aggregate chip performance increases since multiple

programs (ot multiple threads) can be accommodated in parallel.

Chip Multithreading

Unlike complex single-threaded processors, multicore or multithreaded processors use the available
transistor budget to implement multiple hardware multithreaded processor cores on a chip die. First
introduced with the UltraSPARC T1 processor, multicore and multithreading take advantage of chip
multiprocessing advances but add a critical capability—the ability to scale with threads rather than

frequency.

Unlike traditional single-threaded processors and even most current multicore processors, hardware
multithreaded processor cores allow rapid switching between active threads as other threads stall for
memory. Figure 3 illustrates the difference between chip multiprocessing (CMP), fine-grained hardware
multithreading, and multicore with multithreading in Chip Multithreading (CMT). The key to CMT is
that each core in an Oracle multicore and multithreaded processor is designed to switch between
multiple threads on each clock cycle. As a result, the processor’s execution pipeline remains active

doing real useful work, even as memory operations for stalled threads continue in parallel.

10
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Chip Fine-Grained Chip
Multiprocessing Multithreading Multithreading
(CMP) (FG-MT) (CMT)

Cores n strands n x m threads
per processor) per core) per processor)

Memory Latency _ Compute

Figure 3. Oracle’s multicore/multithreaded approach combines CMP and hardware multithreading.

Oracle’s multicore/multithreading approach to processor design provides real value since it increases
the ability of the execution pipeline to do actual work on any given clock cycle. Use of the processor
pipeline is greatly enhanced because a number of execution threads now share its resources. The
negative effects of memory latency are effectively masked, because the processor and memory
subsystems remain active in parallel to the processor execution pipeline. Since these individual
processor cores implement much-simpler pipelines that focus on scaling with threads rather than
frequency, they are also substantially cooler and require significantly less electricity to operate.

The SPARC T4 Processor

Each SPARC T4 processor provides eight cores, with each core supporting up to eight threads (64
threads per processor). In addition, each core provides two integer execution pipelines, so a single
SPARC core is capable of executing two threads at a time.

The SPARC T4 core architecture includes aspects that are conventionally associated with superscalar
designs, such as out-of-order (OOO) instruction execution, sophisticated branch prediction,
prefetching of instructions and data, deeper pipelines, three levels of caches, support for a much larger
page size (2 GB), and multiple instruction dispatching. All these characteristics are included to improve
single-thread execution, networking, and throughput performance.

The SPARC T4 processor has a three-level cache architecture. Levels 1 and 2 are specific to each core
and are not shared with other cores. Level 3 is shared across all cores of a given processor. The
SPARC T4 processor has Level 1 caches that consist of separate data and instruction caches; both are
16 KB per core. A single Level 2 cache, again per core, is 128 KB. The Level 3 cache is shared across
all eight cores of the SPARC T4 processor and is 4 MB.

11
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The SPARC T4 processor eliminates the need for expensive custom hardware and software
development by integrating computing, security, and I/O onto a single chip.

Integrated Networking

The SPARC T4 processor provides integrated on-chip networking. All network data is supplied
directly from and to main memory. Placing networking so close to memory reduces latency, provides
higher memory bandwidth, and eliminates inherent inefficiencies of I/O protocol translation. The
SPARC T4 processor provides two 10 gigabit Ethernet (GbE) ports with integrated
serializer/deserializer (SerDes). Multiple DMA engines (16 transmit and 16 receive DMA channels)
match DMAs to individual threads, providing binding flexibility between ports and threads.

Stream Processing Unit

The Stream Processing Unit (SPU) is implemented within the core as part of the pipelines themselves,
and it operates at the same clock speed as the core. The SPU is designed to achieve wire-speed
encryption and decryption on the processor’s 10 GbE ports. The SPARC T4 processot suppotts
twelve widely used cryptographic algorithms.

Integral PCI Express Generation 2 Support

SPARC T4 processors provide dual on-chip PCle Generation 2 intetfaces. Each opetates at 5 Gb/sec
per x1 lane bi-directionally through a point-to-point dual-simplex chip interconnect, meaning that each
x1 lane consists of two unidirectional bit-wide connections. An integral Input/Output Memory
Management Unit TOMMU) supports I/O virtualization and process device isolation by using the
PCIe BUS/Device/Function (BDF) number. The total theoretical I/O bandwidth (for a x8 lane) is

4 GB/sec. The actual realizable bandwidth is more likely to be approximately 2.8 GB/sec.

Power Management

Beyond the inherent efficiencies of Oracle’s multicore/multithreaded design, the SPARC T4 processor
incorporates unique power management features at both the core and memory levels of the processor.
These features include reduced instruction rates, parking of idle threads and cores, and the ability to

turn off clocks in both cores and memory to reduce power consumption.

SPARC T4 Server Overview

The SPARC T4 server is based on fifth-generation multicore multithreading technology. The SPARC
T4 server can support one-, two-, and four-socket implementations, known as the SPARC T4-1, T4-2,
and T4-4 servers respectively.

12
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SPARC T4-1 Server Overview

The compact SPARC T4-1 server provides significant computational power in a space-efficient,
low-power 2RU rackmount package. With a low price-to-performance ratio, a low acquisition cost, and
tightly integrated high-performance 10 GbE, this server is ideally suited to the delivery of horizontally
scaled transaction and Web services that require extreme network performance. The server is designed
to address the challenges of modern datacenters with greatly reduced power consumption and a small
physical footprint. Coupled with Oracle RAC, SPARC T4-1 servers provide a sound foundation for the
Oracle Optimized Solution for Oracle Database.

The SPARC T4-1 server includes the following major components:
o One SPARC T4 processor with eight cores operating at 2.85 GHz

» Up to 256 GB of memory in 16 DDR3 DIMM slots (4 GB, 8 GB, and 16 GB DDR3 DIMMs
supported)

o Four onboard 10/100/1000 Mb/sec Ethernet ports

o Dedicated low-profile PCle slots (x8) with two combination 10 GbE Attachment Unit Interface
(XAUI) or low-profile PCle x4 slots

o Five USB 2.0 ports

o Hight disk drive slots that support SAS-2 commodity disk drives

o ILOM 3.0 system controller

o Two (N+1) hot-swappable, high-efficiency 1200 watt AC power supplies

« Six fan assemblies (each with two fans), under environmental monitoring and control, N+1

redundancy; fans are accessed through a dedicated top panel door

SPARC T4-2 Server Overview

The expandable SPARC T4-2 server is optimized to deliver transaction and Web setvices, including
Java Platform Enterprise Edition application services, enterprise application services such as enterprise
resource planning (ERP), customer relationship management (CRM), and supply chain management
(SCM). The SPARC T4-2 server is superb for the Oracle Optimized Solution for Oracle Database in
mission-critical environments when coupled with Oracle RAC.

With considerable expansion capabilities and integrated virtualization technologies, the SPARC T4-2

server is also an ideal platform for consolidated Tier 1 and Tier 2 workloads.

The SPARC T4-2 server includes the following major components:

o Dual SPARC T4 processors with eight cores per processor operating at 2.85 GHz

o Up to 512 GB of memory in 32 DDR3 DIMM slots (4 GB, 8 GB, and 16 GB DDR3 DIMMs)
o Four onboard 10/100/1000 Mb/sec Ethernet ports

o Ten dedicated low-profile PCle slots

13
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o One dedicated slot for 4x XAUI port (this port cannot be shared with any PCle card)

e Five USB 2.0 ports

« Six available disk drives slots that support SAS-2 commodity disk drives

o ILOM 3.0 system controller

o Two (N+1) hot-pluggable/hot-swappable high-efficiency 2000 watt AC power supplies

« Six fan assemblies under environmental monitoring and control, N+1 redundancy

SPARC T4-4 Server Overview

With support for up to 256 threads, memory up to 1 TB, cryptographic acceleration, and integrated
on-chip I/O technology, the SPARC T4-4 server is ideal for providing high throughput within
significant power, cooling, and space constraints. With breakthrough levels of price/petformance, this
server is ideally suited as compute nodes within horizontally scaled environments for demanding
mid-tier application server deployments or Web-tier and application-tier consolidation. In addition,
when coupled with Oracle RAC, medium-to-large Oracle Databases are also serviced very well by these
servers for the Oracle Optimized Solution for Oracle Database. The SPARC T4-4 server’s large
capacity presents opportunities for it to be used as a consolidation and virtualization server. Depending
on the model selected, the SPARC T4-4 server features dual or quad-SPARC T4 processors. Uniquely
setting this processor apart from past multicore processors is its ability to deliver a 5X performance

increase on single-threaded workloads.
The SPARC T4-4 server includes the following major components:

o Two or four SPARC T4 processors with eight cores per processor operating at a clock speed of 3.00
GHz

» Up to 1.024 GB of memory in 64 DDR3 DIMM slots (4 GB, 8 GB, and 16 GB DDR3 DIMMs are
supported)

 Four onboard 10/100/1000 Mb/sec Ethernet potts

o Sixteen x8 PCle Generation 2 slots (via EMs)

 Hight XAUI ports via 2 QFSP quad connectors

» Four USB 2.0 ports

« Hight available disk drives slots that support SAS-2 commodity disk drives
o ILOM 3.0 system controller

o Four (N+N) hot-swappable, high-efficiency 2060 watt AC power supplies

o Five fan assemblies under environmental monitoring and control, 2 + 2 redundancy

14



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

SPARC T4 Server Virtualization

Oracle VM Server for SPARC is a virtualization technology supported on all Oracle CMT servers,
including the SPARC T4 server. Oracle VM Server for SPARC leverages the built-in hypervisor to
subdivide system resources down to the CPUs thread, cryptographic processor, memory, and PCI bus,

by creating partitions called logical (or virtual) domains. Each logical domain runs in one or more
dedicated CPU threads.

Oracle VM Server for SPARC delivers the following features and capabilities:

 Secure Live Migration—Migrate an active domain to another physical machine while maintaining

application services to users with secure, wire-speed encryption capabilities for live migration.

o PCle Ditrect I/ O—Assign either individual PCle catds ot entite PCle buses to a guest domain. This
delivers native I/O throughput.

o Dynamic Reconfiguration (DR)—Allow computing resources to be dynamically added or removed
on an active domain. CPUs, virtual I/O, cryptographic units, and memory can be added or removed

on an active domain.

o Advanced RAS—The logical domain supports virtual disk mutipathing and failover, as well as faster
network failover with link-based IP multipathing IPMP) suppozt. The logical domain can also
handle path failure between an I/O domain and storage. Moteover, the domain is fully integrated
with the Oracle Solaris Fault Management Architecture (FMA), which enables predictive self-healing.

o CPU Whole Core Allocation and Core Affinity—These capabilities enable organizations to optimize
the assignment of virtual CPUs to deliver higher and more-predictable performance for all types of
application workloads.

o CPU Dynamic Resource Management (DRM)—DRM enables a resource management policy and
domain workload to trigger the automatic addition and removal of CPUs, which helps to better align

business priorities.

o Physical-to-Virtual (P2V) Conversion—Quickly convert an existing SPARC server that runs the
Solaris 8, Solaris 9, or Oracle Solaris 10 OS into a virtualized Oracle Solaris 10 image. Use this image
to facilitate OS migration into the virtualized environment.

o CPU Power Management—Implement power saving by disabling each core on a SPARC T4
processor that has all of its CPU threads idle. Power management capability is further enhanced by
providing CPU clock speed adjustment, memory power management, and power-limit settings to

ensure that energy consumption is optimized with utilization.

o Advanced Network Configuration—Obtain more-flexible network configurations, higher
performance, and scalability with the following features: Jumbo frames, VL AN, virtual switches for
link aggregations, and network interface unit (NIU) hybrid I/O.
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Oracle Solaris for Multicore Scalability

Oracle Solaris 10 and, when it is released, Oracle Solaris 11 are specifically designed to deliver the
considerable resources of SPARC T4 processor-based systems. Oracle Solaris 10 and 11 have
incorporated many features to improve application performance on Oracle’s multicore/multithreaded

architectures.

Accelerated Cryptography

Accelerated cryptography is supported through the cryptographic framework in Oracle Solaris as well
as the SPARC T4 processor. The SPARC T4 processor permits access to cryptographic cypher
hardware implementations through user-level instructions. The cyphers are implemented within the
appropriate pipeline itself rather than as a co-processor. This means both a more efficient
implementation of the hardware-based cyphers as well as no privilege-level changes, resulting in
increased efficiency in cryptographic algorithm calculations. In addition, database operations can make
more efficient use of the various cryptographic cyphers that are implemented within the instruction
pipeline itself.

Critical Thread Optimization

Oracle Solaris 10 and 11 now have the ability to permit either a user or programmer to allow the
Oracle Solaris Scheduler to recognize a "critical thread" by raising its ptiotity to 60 or above through
the either the Command Line Interface or system calls to a function If this is done, the thread will run
by itself on a single core, garnering all the resources of that core for itself. To prevent resource
starvation to other threads, this feature is disabled when there are more runnable threads than available
CPUs.

Multicore/Multithreaded Awareness

Oracle Solaris 10 and 11 are aware of the SPARC T4 processor hierarchy, so the Oracle Solaris
Scheduler can effectively balance the load across all the available pipelines. Even though it exposes
each of these processors as 64 logical processors, Oracle Solaris understands the correlation between

cores and the threads they support, and it provides a fast and efficient thread implementation.

Fine-Granularity Manageability

For the SPARC T4 processor, Oracle Solaris 10 and 11 have the ability to enable or disable individual
cores and threads (logical processors). In addition, standard Oracle Solaris features, such as processor
sets, provide the ability to define a group of logical processors and schedule processes or threads on

them.

Binding Interfaces

Oracle Solaris allows considerable flexibility in that processes and individual threads can be bound to
either a processor or a processor set, if needed.
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Support for Virtualized Networking and 1/0

Oracle Solaris contains technology to support and virtualize components and subsystems on the
SPARC T4 processor, including support for the on-chip 10 GbE ports and PCle interface. As a part of
a high-performance network architecture, Oracle multicore/multithreaded-aware device drivers are
provided so that applications running within virtualization frameworks can effectively share I/O and

network devices.

Non-uniform Memory Access Optimization in Oracle Solaris

Memory is managed by each SPARC T4 processor on the SPARC T4-2 and T4-4 servers, so these
implementations represent a non-uniform memory access (NUMA) architecture. In NUMA
architectures, the time needed for a processor to access its own memory is slightly shorter than that
required to access memory managed by another processor. Oracle Solaris provides technology that can
specifically help to decrease the impact of NUMA on applications and improve petformance on
NUMA architectures:

o Memory Placement Optimization (MPO)—Oracle Solaris 10 uses MPO to improve the placement
of memory actross the physical memory of a setver, resulting in increased performance. Through
MPO, Oracle Solatis 10 works to help ensure that memory is as close as possible to the processors
that access it, while still maintaining enough balance within the system. As a result, many database

applications are able to run considerably faster with MPO.

 Hierarchical Lgroup Support (HLS)—HLS improves the MPO feature in Oracle Solaris. HLS helps
Oracle Solaris optimize performance for systems with more-complex memory latency hierarchies.
HLS lets Solaris OS distinguish between the degrees of memory remoteness, allocating resources
with the lowest-possible latency for applications. If local resources are not available by default for a

given application, HLS helps Oracle Solaris allocate the nearest remote resources.

Oracle Solaris ZFS

Oracle Solaris ZFS offers a dramatic advance in data management, automating and consolidating
complicated storage administration concepts and providing unlimited scalability with the world’s first
128-bit file system. Oracle Solaris ZFS is based on a transactional object model that removes most of
the traditional constraints on I/O issue order, resulting in dramatic performance gains. Oracle Solaris
ZFS also provides data integrity, protecting all data with 64-bit checksums that detect and correct silent

data corruption.

A Secure and Robust Enterprise-Class Environment

Existing SPARC applications continue to run unchanged on SPARC T4 platforms, protecting software
investments. Certified multilevel security protects Oracle Solaris environments from intrusion. The
Fault Management Architecture in Oracle Solaris means that elements such as Oracle Solaris predictive
self-healing can communicate directly with the hardware to help reduce both planned and unplanned
downtime. Effective tools, such as Oracle Solaris DTrace, help organizations tune their applications to
get the most out of a system’s resources.

17



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

Oracle’s Pillar Axiom 600 Storage System Overview

Oracle’s Pillar Axiom 600 storage system delivers enterprise-class high availability for Oracle Database

deployments. It is designed to eliminate single points of failure with redundant system components.

o The Pillar Axiom Pilot is a dual-redundancy policy controller that performs the management

function for Pillar Axiom storage systems.

o The Pillar Axiom Slammer is a dual-redundancy storage controller that virtualizes the storage pool

for Pillar Axiom storage systems and moves and manages data.

o The Pillar Axiom Brick is a storage enclosure that houses two RAID controllers and thirteen disk
drives, including one hot-swappable spare. Bricks are available with SSD, FC, and SATA.

The modular architecture of the Pillar Axiom 600 storage system allows administrators to quickly
replace any failed components without disrupting or slowing system performance. Bricks are organized
into two sets of six-disk RAID-5 or RAID-10 groups. A local hot-spare disk drive is available to
replace a failed disk, allowing RAID rebuilds to begin immediately and data to be restored in hours
instead of days.

Sophisticated software layered on top of the hardware also ensures high availability. Software processes
on each Slammer control unit (CU) constantly communicate on status and performance. The Pillar
Axiom 600 storage system uses a double-safe write system and secures the I/O in battery-backed,
nonvolatile RAM (NVRAM). The Pillar Axiom 600 storage system’s redundant CU architecture
secures the I/O in both CUs before it is acknowledged as a complete transaction.

Key Differentiating Technologies
The Pillar Axiom 600 storage system provides the following advantages:
o Modular scalability provides the ability to dynamically scale performance and capacity independently.

o To ensure Quality of Service (QoS), application prioritization and contention management enable
multiple applications and databases to co-exist on the same storage system. A set of policies is

created to govern the QoS for each file system or LUN.

o Storage domains prevent co-mingling of data and isolate customers, users, and applications to

disparate storage enclosures.

o Application profiles provide application-oriented provisioning and storage management linked to
application priority. These profiles determine how data is laid out on the disk drive to ensure that

data is laid out on the portion of the disk that best supports the application’s performance priority.

o Distributed RAID provides superior scalability and performance even during drive rebuilds by

moving RAID into storage enclosures.

o The architecture lends itself to consolidating applications and databases in a simplified but very

robust and reliable manner.
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The Appendix of this white paper provides step-by-step deployment screenshots of the creation of
Pillar Axiom 600 storage system SAN LUNs and the assignment of these LUNSs to the Oracle Real
Application Cluster SPARC T4-2 servers that were used to demonstrate the concepts discussed in this
white paper.

Workload Scalability with Flash Technology

In general, databases run fastest when the entire working set can be kept in memory. This is sometimes
possible, but most often is not, because main memory is very expensive, and useful working sets tend
to be large, or at least larger than the amount of memory for which budget is available. The solution is
flash technology, which is less expensive per unit of memory yet still provides solid-state’s fast access
times. The issue for most technology companies is how specifically to manage flash technology as an

intermediate form of storage between the database system’s main memory and its rotating disk storage.

SPARC Enterprise M-Series servers are highly scalable. Oracle Solaris provides the ability to scale
linearly and reliably, as the SPARC Enterprise M-Series servers scales up to 4 terabytes of memory and
up to 64 sockets, with 256 cores and 512 threads supported on the largest system, the SPARC
Enterprise M9000O server. 9,248 disk drives can be directly attached to the SPARC Enterprise M9000

server, and even more are possible by using SAN technology.

Understanding and Addressing I/O Performance Issues

Although I/O patterns and performance can be a complex subject, the majority of I/O performance
issues involve single-threaded latency, streaming data rate, or multithreaded asynchronous
Input/Output Operations Per Second (IOPS).

Single-Threaded Latency

Single-threaded latency measures the total time required to complete a write operation or read
operation. This total time required is sometimes referred to as service time. Usually measured in
milliseconds for hard disk drives and microseconds for flash or memory-based storage, service time is
the length of time from command initiation until I/O operation completion. Measurements that
determine the setvice time offered by a particular device are generally taken while no other concurrent
demands are placed on the storage subsystem and for operations on a relatively small or single block of
data—>512 bytes or a few kilobytes.

Since most block-based storage systems today utilize hard disk drive technology, service times for small
blocks are limited by mechanical behavior—moving actuator arms over the correct track on a rotating
disk (seek latency) or waiting for the correct block or sector of data to rotate under the head to be
written or read (rotational latency). Today, even the best hard disk drives create total latencies of a few
milliseconds for random block accesses. Commodity and consumer-grade hard drives can take over 10
milliseconds. In contrast, Sun FlashFire technology from Oracle can deliver average 8 KB read and
write service times of about 400 microseconds, providing a ten-fold reduction in service time over hard
disk drives.
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From an application petspective, the impact of service time is often greatest for synchronous I/O
operations that lack the benefit of caching. For instance, performance can stall in cases where the
application, database, or operating system process thread is blocked or waiting for I/O completion
response before allowing other processing to continue. Code sections that suffer the performance
impact of long service times include database index lookups and writes to redo logs within online
transaction workloads. In many cases, every microsecond of service time for synchronous I/O

operations results in wait time for the database and its application.

Maximum Streaming Data Rate

Often measured in megabytes per second, the maximum streaming data rate employs very large data
block sizes for the read or write operations. Each data block can be hundreds of kilobytes or even a
few megabytes long. More than one concutrent I/O thread or queue is often needed to keep the

storage subsystem busy enough to achieve its best performance for this data movement metric.

The rotational speed of the drive and the bit recording density of the drive platters limit the data rate.
In some cases, the channel bandwidth of the disk controllers and storage interconnects are the
performance limiters. For databases, stream performance bottlenecks can often be reached quickly in
table scans in online analytical processing (OLAP), decision support systems (DSSs), and business
intelligence data warehousing (BIDW) workloads.

Multithreaded, Asynchronous IOPS

There are cases where the saturation I/O rate of random accesses to the storage subsystem ot hard
disk drive limits database and application performance or scaling. Most databases use the Stripe And
Mirror Everything (SAME) strategy to spread this type of I/O wotkload over as many hard disk drives
as possible and as uniformly as possible. This technique secks to reduce "hot spots" in the storage
subsystem and can keep response time across the entire storage subsystem within asynchronous

processing limits.

Modern enterprise databases often patallelize queties and update tablespaces using asynchronous I/O
operations. Database consistency and integrity is maintained with less frequent synchronous
checkpoints, while journals and logs are usually applied as part of application commitment requests.
Even modest transactions or queties can generate tens or even hundreds of physical storage subsystem
I/0O operations. Since they ate often asynchronous, the database and application can often continue

processing in parallel with I/O completion.

Flash Technology

Sun FlashFire technology takes advantage of the capabilities of standard flash technology and adds
advanced performance and reliability features. Utilizing devices with Sun FlashFire technology
alongside traditional storage arrays can help organizations provide dramatic performance acceleration

to meet the performance challenges of data-intensive computing.
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Oracle’s portfolio of products with Sun FlashFire technology include the following:

o Oracle’s Sun Flash Modules are the building blocks for all other devices in the family of Oracle
products with Sun FlashFire technology. Sun FlashFire Modules deliver ultra-high I/O performance
with many enterprise features in an ultra-compact SODIMM sized form factor.

o Oracle’s Sun Storage F5100 Flash Array utilizes Sun FlashFire technology to deliver over 1M IOPS
in 1 rack unit (1U), improving database application response times two to five times, eliminating
bottlenecks, and slashing energy consumption by up to 80% compared to spinning disks.

Sun Storage F5100 Flash Array

The Sun Storage F5100 Flash Array is well suited for inclusion in a hybrid storage architecture that
includes Oracle’s Sun Storage 6000 disk arrays. With this new approach to data storage, organizations
can vastly accelerate the performance of enterprise database applications. The Sun Storage F5100 Flash
Array is a simple, high-performance, eco-efficient solid-state storage solution. By incorporating
enterprise-quality flash memory modules, the Sun Storage F5100 Flash Array can provide low latency
at an affordable price, delivering fast access to critical data and enhancing the responsiveness of

database applications—without requiring modifications to the application code.

The Sun Storage F5100 Flash Array accelerates databases with over 1 million IOPS performance and
up to 100 times less power and space than traditional disk-based solutions for the same performance
level. Exceeding the IOPS performance of over 3,000 disk drives, and more than four times the
performance of other flash technology-based systems, the Sun Storage F5100 Flash Array provides a
cost-effective building block that can deliver breakthrough value for high-performance database
applications.

Using low-latency solid-state memory modules, the Sun Storage F5100 Flash Array delivers
performance, capacity, and low power consumption in a compact enclosure. With as much as

2 terabytes in a rackmountable 1U chassis, it offers far greater capacity than a bank of solid-state disk
devices at an affordable price.

One Sun Storage F5100 Flash Array is designed as four separate SAS domains that can be attached to a
number of servers or Dynamic System Domains. The Sun Storage F5100 Flash Array supports a
variety of configurations, so storage architects can design flexible, cost-effective solutions that
complement the existing storage infrastructure and meet performance, capacity, and availability goals.
In this way, the array helps to deliver substantial ROI for business-critical database applications.

Table 2 provides a brief summary of the Sun Storage F5100 Flash Array features.
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TABLE 2. SUN STORAGE F5100 FLASH ARRAY FEATURES

FEATURE SUN STORAGE F5100 FLASH ARRAY

STORAGE DENSITY e Random reads: 1.6 million IOPS (4 KB block size, 32 threads)

e Random writes: 1.2 million IOPS (4 KB block size, 32 threads)

Sequential reads: 12.8 million IOPS (4 KB block size, 32 threads)

Sequential writes: 9.7 GB/sec (1 MB block size, 32 threads)

Read latency: 405 microseconds (4 KB block size, single thread)

Write latency: 282 microseconds (4 KB block size, single thread)

PERFORMANCE o Sixteen x4 mini-SAS ports (4 x 3 Gb/sec mini-SAS ports per domain)
CONNECTIVITY o Sixteen x4 mini-SAS ports (four x4 x 3 Gb/sec mini-SAS ports per domain)
RELIABILITY ¢ Redundant power supplies and fan modules

e Supercomputer-backed DRAM

e Storage Common Array Manager for system manager
POWER CONSUMPTION e 2.1 Watts per Sun Flash Module; 300 Watts per fully populated array.

Innovative Storage System Design

With a rackmount design that complements other storage and server products from Oracle, the Sun
Storage 5100 Flash Array addresses fast-access database storage requirements at new economic levels.
The Sun Storage F5100 Flash Array offers:

o Low latency—Flash technology completes I/O operations in microseconds, placing flash technology
between hard disk drives and DRAM in terms of access times. Because flash technology contains no
moving parts, flash technology avoids the seck times and rotational latencies inherent in traditional
hard disk drive technology. As a result, data transfers to and from the Sun Storage F5100 Flash
Array are significantly faster than what electro-mechanical disk drives can provide. A single Sun
Flash Module can provide thousands of IOPS for write operations and tens of thousands of IOPS
for read operations, compared to only hundreds of IOPS provided by hard disk drives.

« High reliability—Reliability features help to increase availability and meet Service Level Agreement
(SLA) targets. The Sun Storage F5100 Flash Array has a relatively small part count and is designed
specifically for high reliability, availability, and serviceability (RAS). Sun Flash Modules incorporate
features such as wear leveling, ECC, and block mapping, and they are subject to rigorous quality
standards to sustain enterprise-level reliability. An Energy Storage Module (ESM) contains
supercapacitor units that help to flush Sun Flash Module metadata safely from DRAM to flash
memoty in the event of a sudden power loss. Redundant power supplies and fans also enhance

reliability, helping to provide continuous operation.
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o Simplified management—Oracle’s Sun Storage Common Array Manager software provides a
consistent interface to administer storage products from Oracle, including the Sun Storage F5100
Flash Array. The software supplies an easy-to-use interface to perform administrative tasks such as
configuration, firmware upgrades, maintenance, and device monitoring. Oracle Database 11g
Release 2 automatically manages SGA data placement between memory and the Sun Storage F5100
Flash Array, removing the need for administrators to manage the placement of data objects.

o Flexible configurations and price points—The Sun Storage F5100 Flash Array can be deployed in
virtually any situation that accepts a SAS-attached storage appliance. The array can be partially or
fully populated, allowing storage architects to design the most cost-effective solution for the
application at hand. Each SAS domain in the array holds up to 20 Sun Flash Modules that provide
up to 480 GB of usable storage. Array configurations are available with 20 (480 GB), 40 (960 GB),
or 80 (1.92 TB) flash modules. To expand capacity and performance, additional flash modules can be
added as upgrades to a single domain or across all four domains. When all four array domains are

tully populated in the 1U rackmount chassis, a single array provides a maximum capacity of 1.92 TB.

o Ultra-dense flash array packaging—With a 1U chassis, the Sun Storage F5100 Flash Array holds up
to 80 Sun Flash Modules in 2 minimum amount of space, making flash technology easy to integrate
into new and existing deployments. The innovative ultra-dense I/O design provides 24 GB/sec
throughput with 64 SAS1 lanes that can deliver 3 Gb/sec via 16 four-wide SAS1 portts, allowing
organizations to get the performance they need where they need it.

Using Flash to Extend the System Global Area

In Oracle Database software, the System Global Area (SGA) is a group of shared memory areas that
are dedicated to an Oracle Database instance. Oracle Database processes use the SGA to store
incoming data (data and index buffers) and internal control information that is needed by the database.
Utilizing the Sun Storage F5100 Flash Array to extend the Oracle shared SGA can have a positive

impact on performance levels.

Traditionally, the size of the SGA is limited by the size of the available physical memory. Oracle Flash
Cache allows extension of the SGA size and caching beyond physical memory to a Sun Storage F5100
Flash Array.

To illustrate the performance of Oracle Flash Cache, Oracle created a benchmark workload that
consisted of a high volume of SQL select transactions accessing a very large table in a typical
business-oriented OLTP database. The database consisted of various tables, such as products,
customers, orders, and warchouse inventory data. The warchouse inventory table alone was three times
the size of the db_buffer_size—decreasing the probability of completing the majority of data
retrievals from the database in-memory cache.
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To obtain a baseline, throughput and response times were measured by applying the workload against a
traditional storage configuration constrained by disk I/O demand. The workload was then executed
with a Sun Storage F5100 Flash Array that was configured to contain an Extended SGA of incremental
size. During each test, the in-memory SGA was limited to 25 GB. The Extended SGA was allocated on
a "raw" Oracle Solaris Volume created with the Oracle Solaris Volume Manager on a set of Sun
FlashFire Modules residing on the Sun Storage F5100 Flash Array. The benchmark test configuration
is listed in Table 3.

TABLE 3. EXTENDED SGA CACHING ON SUN STORAGE 5100 FLASH ARRAY BENCHMARK CONFIGURATION

SERVER CONFIGURATION

SPARC Enterprise 5000 Server

Eight SPARC64 VIl 2.4 GHz quad-core processors

96 GB memory

STORAGE CONFIGURATION

Eight Sun Storage Arrays from Oracle

12x 146 GB 15K RPM disks each (96 disks total)

One Sun Storage F5100 Flash Array

SOFTWARE CONFIGURATION

Oracle Database 11g Release 2

Oracle Solaris 10

Test Results

The tests results graphed in Figure 4 show the performance impact of increasing the Flash Cache size
of the Extended SGA. As flash cache size increased, throughput scaled steadily and transaction
response time decreased. In fact, scaling the Sun Storage F5100 Flash Array using the Oracle Extended
SGA feature into the hundred-gigabyte range demonstrated an almost 500% performance
improvement. Compared to traditional RAM-based solutions, the Sun Storage F5100 Flash Array using
Oracle Extended SGA provides much faster I/O at a more reasonable cost than equivalently sized
RAM.

24



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

400000 T 0.12
0.11
__ 350000
@ —
E 0.10 E..
§ 300000 = 0.09 g
(=% -
0 [e}]
5 008 £
% 250000 - =
3 &
2 007 &
F 200000 ~ S
> 006 B
-— @
= 150000 — 005 =
=9 <]
A = o
2 004 @
€ 100000 — $
£ <
= 0.03
50000 — % - s 1 0.02

0 25 50 75 100
Extended SGA Size on Sun Storage F5100 Flash Array

Figure 4. Utilizing the Sun Storage F5100 Flash Array to store an Oracle Extended SGA can significantly improve
database performance.

Reference Architecture—Using the Sun Storage F5100 Flash Array as Storage for
Database Indexes

Storing database indexes on flash storage can improve performance in two ways:
» Given a fixed workload, indexes on flash storage can reduce application response time

o Given a fixed desired response time, indexes on flash storage can increase the maximum supportable

workload
A database can be segregated into three components, as shown in Figure 5:
e Production table data files
e Production index files

o Flash recovery area
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All table data files are contained in the production files (marked P in the figure), all index files are
contained in the production index files (matrked P'), and all recovery-related files are contained in the
flash recovery area (FRA, marked F in the figure). The online redo log and control files are multiplexed
over P and F. Although this example uses the Sun Storage F5100 Flash Array for storage of database
indexes, the array may also be used to support any database data file that requires the low-latency and
high-bandwidth features of flash storage.!

DATABASE

ASM Diskgroup /ASM Diskgroup’ '
'FLASHDG @ Coiskos w ( zFsira D

> —

Figure 5. Architecture for using the Sun Storage F5100 Flash Array to store database indexes.

The Oracle Database 10g or 11g instance communicates with Oracle Automatic Storage Management
(ASM) and Oracle Solaris ZFS for access to production and recovery data (see Table 4). Oracle ASM
provides mirrored data protection (normal redundancy) for index files stored on the Sun Storage
F5100 Flash Array. This storage target is designed to deliver ultra-low (1 to 3 ms) data access time for
single-block reads at extreme access density (greater than 30 IOPS/GB) for a small subset of critical
data that is needed early and often by important transactions.

!'The study from which these results are excerpted can be found in Jeff Wright’s June 2010 Oracle white
paper titled “Accelerating Databases with Oracle’s Sun Storage F5100 Flash Storage Array.”
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TABLE 4. SOFTWARE CONFIGURATION

SOFTWARE CONFIGURATION DATA LAYOUT

e Oracle Solaris 10 5/09 e FLASHDG: Indexes

e Oracle ASM with Oracle Database 10g/11g e DISKDG: Online redo, table data

e Oracle ASM normal redundancy (flash) e Oracle ASM normal redundancy (flash)

e Oracle ASM external redundancy (SAN) e Oracle Solaris ZFS: online redo, FRA, archived redo

e Oracle Solaris ZFS dynamic striping (SAN)

As part of this reference architecture, Oracle ASM implements striping (external redundancy) over
hardware-mirrored data protection for database table data files stored on the Sun storage atray. This
storage target is designed to deliver low data access times (5 to 15 ms) at high data access rates (1-3
IOPS/GB) for mission-critical production data and log files.

For further detail regarding best practices and associated storage layout for Oracle Optimized Solution
for Oracle Database in mission-critical environments, refer to the Oracle white paper “Oracle
Optimized Solution for Oracle Databases: Storage Best Practices.” Oracle Solaris ZFS provides a
scalable and feature-rich storage solution to help ensure efficient space utilization and enterprise-class
data protection to completely protect the critical recovery components of Oracle Database, including

online redo log, archived redo log, backup sets, and FRA.

System Performance Testing

This section presents the results of a database study that compared the performance of storage
architectures taking advantage of Sun Storage F5100 Flash Arrays for indexes with storage
architectures based only on traditional SAN disk.

This study compared:
¢ Client-side new order service time versus new order rate

o Oracle instance measured (STATSPACK) tablespace I/O read service time versus I/O rate

Method

The assessment method employed sought to determine the service time versus workload characteristics
of the Sun Storage F5100 Flash Array in the context of Oracle Database supporting an online
transaction processing (OLTP) application. The workload used in the test process was ramped from
lightly loaded through application-level saturation. In the case of the Sun Storage F5100 Flash Array,
throughput to store was limited by system bottlenecks strongly influenced by lock contention and read
service times of database table data files stored on spinning disk. Although the test process accurately
measures storage service time at fixed workloads, due to system-level performance constraints, the test

process did not measure the maximum throughput the Sun Storage F5100 Flash Array can suppott.
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The test application implements new-order, order status, payment, and stock-level transactions to a

1 TB database. Oracle Database 10g hosts the database application data. In order to generate capacity
planning information valid over a broad range of conditions, no specific application or database tuning
was done to the system. Consequently, the throughput data represented in this paper represents a
conservative estimate for system performance, and application-specific tuning could result in

throughput increases.

Client-Side New Order Response Time Versus New Order Rate

Measuring changes in application service time as a function of application workload for systems based
on hybrid flash/disk technology compared to traditional disk-only technology shows the kinds of gains
realized at the application level for applications constrained by service time from the storage devices.
In this example, the average transaction executed eight writes and 25 reads. The reads are further

distributed with 50% executed against indexes and 50% executed against tables.

Figure 6 shows the results of a small OLTP test system. In all cases, new order service time was
significantly lower for the system with index files stored on flash devices compared to the system with
all data files stored on traditional disk. At a workload of 2500 new order transactions per minute
(TPM), the hybrid disk/flash system delivers transaction setvice times of 0.2 sec compared to 0.4 sec in
a disk-only solution. This 50% improvement in setrvice time is a direct result of dropping I/O read
service time for the indexes to 1 ms in the case of the Sun Storage F5100 Flash Array compared to

15 ms in the case of the disk-only solution. At a fixed new order service time of 0.4 sec, the maximum
supportable workload of the hybrid disk/flash system improves 36% to 3400 TPM compared to

2500 TPM in the disk-only system.
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Figure 6. New order service times were reduced by 50% by using flash versus disk.

Oracle Tablespace I/0 Read Service Time Versus I/O Rate

Read service time from media (database file sequential read) is the leading wait event influencing
transaction response time for the OLTP test system. In the case of the hybrid flash/disk architecture,
this average includes data from two different populations: reads from flash and reads from disk. In the
test system used to generate this illustration, 40% of the read 1/O came from the indexes, with 60% of
the read I/O coming from the table data and the I/O service time for reads coming from the data files.

Adding a Sun Storage F5100 Flash Array to off-load index I/O processing from an existing disk
system to flash-based storage improves system performance in two ways:

o Read service time from index files is reduced dramatically.
o Read service times for data files are reduced noticeably.

In the case of the index files, compared to a modestly loaded 15000 RPM disk drive, service time drops
from 15 ms to 1 ms—an improvement of more than 90%. In the case of the table data files, because
index processing has been moved to the flash device, there is less workload for the disk to support, so

the spinning disk can get the remaining work done more quickly.
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Figure 7 shows the Oracle-instance reported database file sequential read wait event verses the total
front-end I/O rate. The front-end I/O rate is defined as the sum of the physical reads, physical writes,
and transactions executed per second. The service time is defined as the average I/O service time over
all tablespaces, including the data and indexes. In the case of the test application, where about 50% of
the I/O is executed against the indexes and 50% of the I/O is executed against the data, the average
service time is approximately the average of the service time to each tablespace. In the case of
migrating from spinning disk to Sun Storage F5100 Flash Array technology, the nearly ten times
reduction in service time to the index effectively halves the average service time for the system. In the
lightly loaded case, average read service time drops from 6 ms to 3 ms, and as the disk begins to

saturate, average read service time drops from 12 ms to 6 ms.
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Figure 7. Small system results: IOPS for disk versus flash.

Scaling to Larger Systems

The test results presented so far represent a relatively small OLTP system based on Oracle Database.
Further testing explored scalability to evaluate whether these improvements extend to larger,

higher-capacity configurations.
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Read Service Time Versus Workload per Sun Flash Module

A scalability test pushed the I/O rate to about 750 IOPS per Sun Flash Module with the I/O to the
indexes tablespace. The results (Figures 8 and 9) show that for up to 750 IOPS per Sun Flash Module,

the flash module consistently returns read I/O requests in 1-2 ms.

For comparison, the figures also include similar data taken for spinning disk. The comparison

highlights the substantial improvement in response time and throughput as a result of including the

Sun Storage F5100 Flash Array: an 85% reduction in I/O service time (2 ms versus 15 ms) at a 400%

increase in throughput (750 IOPS versus 150 IOPS).
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Figure 8. The Sun Storage F5100 Flash Array substantially improves response times.

Index Read Service Time Versus Storage Workload

® Disk
€ Flash

An important measurement taken during the large-system test scalability study compared realized index

read service time from the Sun Storage F5100 Flash Array and traditional spinning disk. Figure 9

shows index read service time as a function of the total front-end I/O rate (index + table) for an

OLTP system running from 5,000 to 50,000 IOPS.
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Figure 9.Combined disk and flash significantly improves index read service time over a broad range of I/O rates.

In this example, index read service time from the Sun Storage F5100 Flash Array measures 1 to 3 ms
compared to 6—10 ms for the spinning disk drive. Performance gains of a 70% reduction in index I/O
service time were achieved in this test case.

Summary of Performance Results When Using Flash for Database Indexes
The data collected in this study highlight five important points:

o Ata fixed rate of 2500 new order transactions per minute (TPM), the new order service time
dropped from 0.4 sec to 0.2 sec (a reduction of 50%) when indexes were moved to the Sun Storage

F5100 Flash Array.

o Ata fixed new order service time of 0.4 sec, maximum throughput increases from 2500 TPM to
3400 TPM (an increase of 36%).

o Average read setvice time for all I/O (data + indexes) dropped 50% when indexes were stored on
flash.
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o Read service times of 2 ms per Sun Flash Module can be realized at workloads up to 750 IOPS per
Sun Flash Module, yielding an access density of over 30 IOPS/GB.

o When the workload was scaled out to 10,000 to 30,000 IOPS, I/O setvice times for indexes dropped
60-70% when the indexes were moved to the Sun Storage F5100 Flash Array compared to
traditional SAN storage.

End-user response time savings for a specific implementation will depend on how much time the
uset's transaction spends waiting on I/O and how much time can be saved by storing some or all of

the application data on the Sun Storage F5100 Flash Array.

Database Smart Flash Cache

Database Smart Flash Cache is available in Oracle Database 11g Release 2. It intelligently caches data
from the Oracle Database, replacing slow mechanical I/O operations to disk with much faster flash-
based storage operations. The Database Smart Flash Cache feature acts as a transparent extension of
the database buffer cache using flash technology or solid-state drive (SSD). The flash acts as a Level 2
cache to the database buffer cache. If a process doesn’t find the block it needs in the buffer cache, it
has to perform a physical read from the second-level SGA buffer pool residing on flash. The read from
flash will be quite fast, in the order of microseconds, when compared to performing a physical read
operation from a traditional hard disk drive (HDD), which is completed in milliseconds.

Database Smart Flash Cache with flash storage gives administrators the ability to greatly improve the
performance of Oracle databases by reducing the required amount of traditional disk I/O at a much
lower cost than adding an equivalent amount of RAM. Software intelligence determines how and when
to use the flash storage and how best to incorporate flash into the database as part of a coordinated

data caching strategy to deliver much of the potential performance to applications.

The Database Smart Flash Cache technology allows frequently accessed data to be kept in very fast
flash storage while most of the data is kept in very cost-effective disk storage. This happens
automatically without the user having to take any action. Oracle Database Smart Flash is smart because

it knows when to avoid trying to cache data that will never be reused or will not fit in the cache.

Random reads against tables and indexes are likely to have subsequent reads and normally will be
cached and have their data delivered from the flash cache, if it is not found in the buffer cache. Scans,
ot sequentially reading tables, generally would not be cached since sequentially accessed data is unlikely
to be subsequently followed by reads of the same data. Write operations are written through to the disk
and staged back to cache if the software determines they are likely to be subsequently re-read. Knowing
what not to cache is of great importance to realize the performance potential of the cache. For
example, when writing redo or backups, or when writing to a mirrored copy of a block, the software
avoids caching these blocks. Since these blocks will not be re-read in the near term, so there is no

reason to devote valuable cache space to these objects or blocks.
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In addition, Oracle Database allows the user to provide directives at the database table, index, and
segment levels to ensure that Database Smart Flash Cache is used where desired. Tables can be moved
in and out of flash with a simple command, without the need to move the table to different
tablespaces, files, or LUNs as is often required for traditional storage with flash disks. Only Oracle
Database has this visibility and understands the nature of all the I/O operations taking place on the
system. Having the visibility through the complete I/O stack allows optimized use of Database Smatt
Flash Cache to store only the most frequently accessed data.

A white paper describing the results of testing with Oracle's Database Smart Flash Cache is listed in the

“References” section.

Conclusion

Optimized database systems are critical to the success of business and government entities large and
small. These systems must be highly available, and downtime must be minimized while cost-effectively
optimizing performance and employee productivity. The union of Oracle and Sun has created one
innovative company responsible for all the hardware and software components of a highly available,
highly integrated, optimized database system. Oracle provides the technology to keep the database
system running despite hardware and software errors, and provides a single source for ongoing services

and support.

Flash technology also offers a cost-effective way to dramatically accelerate Oracle Database
performance. Tests showed that flash technology resulted in a 50% reduction in service times and a
36% higher transaction rate for the OLTP test application.

References

For more information, visit the Web resources listed in Table 5.

TABLE 5. WEB RESOURCES FOR FURTHER INFORMATION

PRODUCT OR TECHNOLOGY WEB RESOURCE URL

Sun Storage F5100 Flash Array http://www.oracle.com/us/products/servers-storage/storage/disk-
storage/043967.html

SPARC Enterprise M8000 Server http://www.oracle.com/us/products/servers-storage/servers/sparc-enterprise/m-
series/m8000/overview/index.html

SPARC Enterprise MO000 Server http://www.oracle.com/us/products/servers-storage/servers/sparc-enterprise/m-

series/m9000/overview/index.html

SPARC T4 Server http://www.oracle.com/us/products/servers-

storage/servers/sparc-enterprise/t-series/index.html

Oracle Solaris http://www.oracle.com/solaris
Pillar Axiom 600 Storage Systems http://www.pillardata.com

WHITE PAPERS

Oracle Database Smart Flash Cache Results http://www.oracle.com/technetwork/articles/servers-storage-admin/smart-flash-
with SPARC Enterprise Midrange Servers cache-oracle-perf-361527.html
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Appendix

This Appendix is provided as a reference to steps that were followed in the deployment of Oracle Real
Application Clusters on Oracle’s SPARC T4-2 servers, Pillar Axiom storage system, Oracle’s
InfiniBand technology, and Oracle Solaris 10. It is highly recommended that the entire Appendix be
reviewed before attempting to utilize any component of this Appendix in attempts to deploy any of the

associated software or hardware listed herein.

Pillar Axiom 600 Storage System —Steps to Create LUNs and Assign Them to Hosts

Log in to AxiomONE Storage Services Manager

' AxiomONE Storage Services Manager E|§|

wiom name: KEREERED |~
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The Pillar Axiom 600 storage system summary is displayed.

Axiom  Actions

Tools  Help

[Configure |, manitar ', Protect |, Suppart
~ &R summary

e

-y
&

> ﬂ Groups

ﬁ\f’mume Groups
@ Storage Domains

e g Storage

- ¥ can

[ Luns

j Hosts
ﬂ Host- LUK Mapping
B LUN - Host Mapping
3@ Slammer Pors

A Storage Profiles

@ Glohal Seftings

¥ Netwarking

& Security

B Administrator Accounts
i 8NMP

@ systern Tirme

Name: Axiom-FCSATA
Description: Mabile Demo Rack
Model: Axiom E0O

Status: Maormal
Slammers: 1 84N

Bricks: 2EATA ZFC
Manufacturer: Pillar Data Systems
Location: SanJose Ca
Contact Name: Product Marketing
Contact Phone: 408.503.4000
Asset Number: demo rack

Serial Number: ADD1412BGL

IP Address: 10.6.163.136

MAC Address: 00:1B:21:50:TABC

Software Version: 05.00.00

L ]

m A\ Br2ar1 1243 M

Auiom-FCEATA = administrator = 1 User =

Select SAN LUNS. The existing Pillar Axiom 600 storage system SAN LUNs are displayed.

Axiom  Actions

Tools  Help

- g

Configure \ Monitor |, Protect |, Suppart
~ @R summary

#® Usage

ﬁ System

~ @ Groups

[ volume Graups
{2 storage Domaing

~ 2 storage

SAN
;’ Hosts

!; Host- LUM Mapping
B LUN - Host Mapping
3 Slarnmer Ports

ﬁ; Storage FProfiles

~ @ Global Settings

5 Networking

a Security

£ Administrator Accounts
i) SNMP

@ Systern Tirme

o

[EERR] Aozt 1243Pm

e d dee A O . . |
Groups Logical
Capacity (GB)
Mame = Status — Host Protocol Yolume Storage Allocated Addressahle
Arcess Access Group Daomain

RDM1_FC_A135 @ Online A MoMappings FC Only =nones= default 10 10 [
RDM2_FC_A135 ® Online A NoMappings FC Only =nane= default 10 10 [
SataSWBOEDatanindexs @ Online A Mo Mappings Al =none= default 200 20Mm [
- 4o Mappin Laeraut | zo01[__z001]]
SRC_LUN1T_A135 @ Online @ Mapped Al =none= default 10 10 [
SRC_LUNZ_A135 ® Online @ Mapped FC Only =nane= default 10 10 |
SRCKX_FC_A135 @ Online /A NoMappings FC Only =hones= default 102 102 [
SRCY_FC_A135 ® Online A NoMappings FC Only =nane= default 112 12 |
T4-Quonm-1 © Online @ Mapped 2l <none= default 104 200 [
T4-Quorum-2 ® Online @ Mapped #ll =none= default 104 200 [
Té-Quornm-3 ® Online @ Mappad Al =nong= defautt 104 200 [
T4-RAC-ASM-FC @ Online @ Mapped All =none= default 2000 2000 [
T4-Satal ® online  ® Mapped Al =nonex default 1501 1501 []
T4-Sata2 © Online @ Mapped Al =none> default 1501 1501 |
Ta-Virt-1 ® Online  ® Mapped Al <nonex default 106 201 |
Ta-virt-2 © Online @ Mapped Al <none> default 106 201 [
TEST_WIS ® Online @ Mapped Al <nonex default 12 12 |

Totalk 9794 10272

Axiom-FCEATA = administrator = 1 User =
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Select an action to create a Pillar Axiom 600 storage system SAN LUN and configure it.

reate SAN LU

Quality of Service \ Membershins | Mapping |, Data Protection ',

Allocated Free

1657

0 1000 2000 3000 4000 5000 6000 7000 82000 9000 10000 11000

Wolurne Name: |SataSWE0ERetoC | System Capacity By Storage Class

Storage Profile: [Custnm -]
Recommended Storage Class: Nid

Storage Class: [SATA -]
Typlca\Actess'[Sequential v]
110 Bias: [Mixed -]

Redundancy: () Standard () Double

Printity Level: [Premium -]

Eackground Copy Priority: [Sy’stem Chooses -]
Allocated Maximum
Allocated Logical Gapacity (GB): 2,000 j Estimated Physical Capacity: 2400 2400
= Estimated Clone Capacity: 1] 0
Addressable Logical Capacity (GB): IZ,IJEI[I j S
Estimated Total Capacity: 2400 2400

Ok ” Cancel } [ Help

Select OK to finalize the creation of the Pillar Axiom 600 storage system SAN LUN.

AxiomO orage Se es Manager - Axio ATA ]
Agiom  Actions Tools  Help
Configure ' Monitar | Pratect |, Support | Ll L EE s S CTe e U T
Groups Logical
Capacity (GB)
Mame = Status — Host Protocal Wolume Storage Allocated Addressahle
Access Access Group Domain
(&, voluma Groups [ ] I Ldetaut | 2000] [
& storage Domains ROM1_FC_A135 ® Onlne A NoMappings FCOnly  =nones  default 10 10 ]
h 5%’0”99 [ ROM2_FC_p13s © Online A MoMappings FCORly  <none- default 10 10 I
- L
N {8l SslaSWBOEDatanindexc @ Online A NoMappings Al <none= default 2001 2001 ]
P Host il SRC_LUNT_a135 © Online  ® Mapped Al <none= default 10 10 [l
osis =
e i il sRo_Lunz_A135 © Online @ Mapped FGOnly  <none= default 10 10 [l
FC Onl <none» default 102 102
' Create SAN LUN v f
— FCoOnly  <none> default 112 12 |
Remaining: 1 ed Al <none= default 104 200 ]
- ¢ Completed: 0 3:.: ed Al <none= default 104 ann ]
il ad Al <nome=  default 104 200 ]
Status Request sent Began Processing  Completed Ered ed Al =<nane> default 2000 2000 ||
Processing  Create LUN  12:27:52PM  12:27:52 Phi e Al =none= default 1501 1501 |
ed All =none> default 1501 1501 |
ed All =none= default 108 2m :
ed All =none= default 108 2m i
ad Al =none= default 12 12 ]
[¥] Automatically close upon success
Total: 9793 10271
o [HEEEl Asnwrt1243p Aam-FCEATA « administrator + 1 User «
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Create mapping for the Pillar Axiom 600 storage system SAN LUN for specific hosts through WWN.

" Create LUN Map

LUN Mame: SataSWBOERecoC
Host Marne: I1D 00:00:00:C9:7E:21:86

LUN Number: [30

[ Ok ][ QK and Continue “ Cancel ] E

Once all hosts are defined and specific mapping is set up as desired, click OK.

* Modify SAN LUN - SataSWBOERecoC X
Quakdy of Survce | Merrbershipe: * MARDING | Diata Proboction |
Avcuss Pratocal. [#] Fibre Chamnnl [2]i8CE1 Ports Masked for this LUN
(©) Gndy ol icod hosts Gia maps) Masked  Protocol<  Slammers  cU- Fons  slammer FortAddiass
- N ¥ FC Elarnmer 0 Patn 21°00° 00 0F 08 04 EH0An
) Al hosts may access this LUN using LUN Number: W

(T Mo o FC Slammert 0 Pord 3000800 6040

rLUN lammer Cantral Unt Assignment Ho # 1 Slarmmert 1 Portd 22:00:00:00:00:0450:40
o # T Stararer] 1 Pet 24.00,00,00.00.04 5040

Currant Slammer CL | Slammart (CLI0) =l
e o
Asslgned Slammer OL [Blammer] (CLI0 -
Hosts Mapped to this LUN Stamener 1 Port Status by CUsPort
Marme =~ Map via oo LA 1.0 11
LUN#
= [ BalEWROERDT
= il Unassacialed
o 100000 ; 0 L3 L3 w
o 1000:00:00:007E:21:68 0 L s g
Create_ || Modiry | Remiove
| ok || cancal | | Heim |

Setting Up the Oracle Grid Infrastructure

The following screenshots show the step-by-step process for deploying the Oracle Database 11g
Release 2 Grid Infrastructure used with two Oracle SPARC T4-2 servers in conjunction with this white
paper.

These VNC-captured screenshots were gathered after an SU — oracle command was issued
followed by entering a runlnstal ler command to launch the GUI installer.

NOTE: The parameters entered here should be modified to fit organizational requirements. The
screenshots are included to show how this specific deployment was configured.
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T4-2-1larry:1 (root)

(root) Deskiop

[11 23114

-hash-3,2% od Jopt.s

[11+ Tone

{wd now: Jopt/gridr.
2%

hachod. Download Software Updates |(E ]
“back-2.28 pud e \ /4

[¢] Oracie Grid Infrastructure — Setting up Grid Infrastructure — Step 1 of 10
ORACLE' 11 g
DATABASE

foptiaridrac

'hajh'a'” le 4ii /) Download Software Updatess | Dowrlaadt suftware updetes: for this installtion. Softwars updites incluce petch updates avaieble after il
?E‘;shfﬁ 25 o g;;d velease that are important for completing & successtul instalstion. They may consist of updates to the installer
hath-3.08 1z Lol Software Updstes system requirement checks, patchset updates (PSUI), and other patches. Be awars that they may not include sl
doc insta patch updstes to the software.

grid.rsp readm

Sgld[ﬂt;”z% A "E§P° Select one of the following options:

“bash-3,28 ,/runlns:

[1] 23121

(%) Lse My Qrache Suppart credentials for dovenioad
-bash-3.2% Starting

by Oracle Support user name: |
Checking Tewp space Y it [ |

Checking swap space: .
Ehiecking moniLar s mi Iy Cracle Support password: | |
5536 Passed

Preparing to launch! Proxy Seftings... | Test Connection |
-16-13AM, Please ua :

) Use pre-gownioaded software updsates

) Skip software updates

Next > Cancel

T4-2-1larry:1 (root)

{root) Deskiop

[1] 23114
-bash-3.2% cd fopt.,
[11+ Done
{ud row: Joptsgride,
echgos O '{ Apply Seftware Updates
-bash-3.2% pud
Jopt/gridrac
~bash-3.2% s
T gridil . Downlond Soffwars Updates
:E:z::gé: '132 S G ik Gofewars ntiues Patch Number Descrigtion | Related Nates
doc ” insta: 12418321 it Avwailable
A, Installation Option
arid.rsp readmt AT~ Ingtallation Option
grid.tar respo
-bash-3,2% ,/runlnhs:
[1] 23121
-bash-3.2% Starting

[®] Oracle Gritl Infrastructure — Setting up Grid Infrastructure — Step 2 of 10

sxvarrer 11

The follewing upcistes are available.

Checking Tewp space
Checking swap space;
Checking monitor: m
5535 Passed
Preparing to Launch:
-16-130H, Please ua

Total Download Size: 3 ME

[] Download and apply il updstes

Downioad lDestion:  tmp/OrainstallZ01-08-19_10-1 5-134M | Browse...

Help < Brck H Mexd = Gancel
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T4-2-1larry:1 (root)

[#] T4-2-1Larry:1
[1] 23114
-hazh-3,2% od /opt.s
[11+ Tone

{wd now: Jopt/gridr.
~bash-3, 2%
-bash-3.2% pud
foptdoridrac
-hazh-3.2% 1=

grid gridi:
-bash-3.2% cd grid
~bash-3.25 1s

doc: insta;
grid,rsp readm
grid.tar respol

~bash-3.2% . runlng;
[11 23121
-bash-3,2% Starting

Checking Temp space;
Checking swap space
Checking monitor: me
COZE Passed

Preparing to launch;
-15-13AM, Please wa;

{root) Desktop

[®] Oracle Grid Infrastructure - Setling up Gnd Infrastructure - Step 3 of 10

Selact Installation Option

|
Apoly Softuvare Updates
i Installation Option

. Installation Type

Help

rervrool |

Select any of the following installation options

%) Install and Configure Oracle Grid Infrastructure for a Cluster
I Configure Oracle Grid Infrastructure for 3 Standalone Server
() Upgrade Oracle Grid Infrastructure or Grache Automatic Storags Managemert

") Install Oracle Grid Infrastructure Software Only

Cancel

T4-2-1larry:1 (root)

[11 23114
-bash-3.2% cd fopt.,
[1]1+ Done

(ud rows Joptegridr
-bash-3,2%
-bash-3.2% pud

{root) Deskiop

Select Installation Type

[®] Oracle Gt Infrastructure — Setting up Grid Infrastructure — Step4of 10

foptegridrac
-hash-3,2% 1z

grid gridi:
“hash-3,2% od grid
-bash-3.2% 1s

doc insta;
arid.rsp 2 i
arid. tar respo
-bash-3.2% ,/runlns
[1] 23121
~bash-3,2% Starting

Checking Temp space
Checking swap space:
Checking monitors m
0536 Passed

Preparing to launch
-15-13AH, Please wa;

|
T Installstion Option
s Installation Type

Lluster Configquration
S Cluster Configuration

(2] Typical Instaliation

ORACLE 11 g
DATABASE
Perform a full grid infrastructur e installation with basic configuration.

*) Advanced Installation

Allovs advanced configuration options such as altsrmiative storags choicss, addtional networking flexisilty,
integretion with IPMI, and more role allocation of Oracle Automatic Storage Management system privileges.

< Back ” blesdt = Cancel
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T4-2-1larry:1 (root)
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[¢] Oracie Grid Infrastructurs — Setting up Grid Infrastructure — Step 5 of 10
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Specity basic configuration information for the grid infrastructurs.

doc insta:
gr!g.zsp readm | Hostrame: Wirtusl IP hame:
Sridar 1Bspoy Installation Type
dnisc G L2
~bash-2.24 | /runlns i i B
[1] 23121 Jui, Cluster Configuration [#] Add Cluster Mode Infarmation

~bash-3.2% Starting,
Py Inztall Locations
Checking Temp space!

Chiatking ‘S apace Specify the name for the public P address. If you wart to configure the: virtus]

Checking monitor: m host name manually instead of allowing it to be configured automatically, then
5536 Passed T you will bs prompted for the virtual [P address.
Preparing to launchi

-16-130M. Please wa! Hostnarme:

Virtual IP Name: [T4-2-2vIPLarry \

| | o | Cancel |

SH Connectivity (s Ciuster Canfiguration Fiie... | | Add H Edit ” Remave |

| Igertity netwark inerfaces... |

Cance
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T4-2-1larry:1 (root)

[1] 23114
-hash-3,2% od Jopt.s
[11+ Tone

{wd mow: Joptsgridr

‘oracLe qa¢

s34 Specify Cluster Configuration

-bash-3.2% pud DATABASE
foptegridrac

":‘?3’“’3'25 ls aridl Specity basic configuration information Tor the grid infrastructure.

9!
-bash-3.2% od grid

—bash-3,25 1s SCAN Mame: !}QVZVSCANLarry

e insta

il o [ Hastname: [ Virtual IF Name
Dashia.28 sruning] /T Lsislelon Teoe Ta-2-1Larry T421vPLarry

[11 23121 | Cluster Configuration 8

-bash-3.24 Starting]

0l e

ntify Metwork Interfaces
)Te\ Install Locations: =
Checking Temp space

Checking swap spacef Identity the planned use for each glokbal interface shovwn in the box below ag Public, Private, or Do Mot Use. Private
Checking monitor: m intertaces are used by Oracle Grit Infrastructurs for intsrnoce tra tic

0036 Passed

Preparing to Launch It there i mare than one subnet associatecd with an interface, then change the inter face's attributes to sssociste the
-16-138H, Please waf | intertace name with the addtional subnets

Interface Name Subrnet Intertace Type
ibeid 10100

it 10200

ioh0 1061600

ok | | \_Cancel \

T4-2-1larry:1 (root)

{root) Deskiop

[11 23114
-bash-3.2% cd fopt.,
[11+ Tone
st oe T3 Bpecify Cluster Configuration
-bash-3,24 pud
Jopt/gridrac
-bash-3.2% 1s
arid gridi;
“hash-3.2% cd grid
~bash-3.2% 1s
o

[®] Oracle Grtl Infrastructure — Setting up Grid Infrastructure — Step 5 of 10

7 I'QCI_E' 113

DATABASE

s Soft Uptlate Specity basic configuration information for the grid infrastructurs.

¥ ViRte Ll SCAN Name:  [T4-2.5CANLamry

do insta 3
grid.rep reads Hostname: | Wirlugl P Wame
grid.tar resp Instaliation Tyipe Ta-2-1Lany T4-2-1vIPLarry.

o
“bash-3.2% . /runlns,
[1] 23181 j,:
-hash-3,28 Starting

Cluster Configuration

Checking Temp space )T
Checking swap space;
Checking monitor: m
BEI6  Passed
Preparing to launch
-1o-13AM. Please wai

Install L ocations

F’f— ) ation File... | | Add.. || Egit... | Remove |

Testing passwordiess SSH connectivity between the E ]

© ni seected novts, Thi may take several iz, pesse wa.. ||

|
|
\
I
I

EED
i Paszwordless S3H connectivity between the selected nodes already established e —
I Iderdity network: interface:
Ok L
Help <gack [ bet= || i || cancel ‘
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T4-2-1larry:1 (root)

(root) Deskiop

[11 23114
-hash-3,2% od Jopt.s
[11+ Done
{ud rmou: Joptgridr.
-bash-3.2%
-bash-2.2% pud
Joptegridrac

;E‘?jh'a'” Iz gradt Specify locations for Cracle base, where to install the software, where to place the Oracle Cluster Registry (OCR),

“hash-3.2% od grid and which operating system group should be given the administrative privileges (SYSASM) for Oracle Automatic
_bash-3.28 1s Storage Management

doc insta
grid.rsp readm
s e L= [oomee)

[1] 23121
-bash-3.24 Starting]

[¢] Oracie Grid Infrastructurs — Setting up Grid Infrastructure — Step 6 of 10

Specify Install Locations C)F?ACI_E 11g
DATABASE

Software Location: |01 Jappst 1.2 Digrid |+ | Erowse |

|
T Cluster Confiquiration
i Install Locations

Checking Tewp space] |

Checking swap spacej ¢ Prercouisie Checks
Checking monitor: m
5536 Passed
Preparing to launch!
-15-13AH. Flease ua SYSASM Pacsward s ]

Cluster Regjistry Storage Type |oracle Automatic Storage Managemert -

Confirm Password fprssen ‘

OSASM group:

He = Back H Mext =

T4-2-1larry:1 (root)

(ront) Desklop

[11 23114
-bash-2,2% ed fopt),
[1]+ Done
(ud row: Joptsgride
-hash-3,2§

-bash-3,2% pud

[¢] Oracie Grid Infrastructure — Setting up Grid Infrastructure — Step 7 of 12

ORACLE

DATABASE 11g

Create ASM Disk Group

Jopt/gridrac

“bash-i.ef s Select Disk Group Characteristics and select disks
arid aridl:

e Disk Group Keame  |DATA

doc insta:

grid.rsp readni Redundancy (High () Mormal (5) External
arid.tar respoi

bash 308 /runlns _ P

~bash-3.2% Starting,

o bt oesions (5) Canclidate Disks () All Disks
Checking Temp space! T

Checking swap space Create ASM Disk Group

Checking monitor: m e Ei| Disk Path ‘ Size (n ME]| Status
Creste Invertory.

gggsarm;aise‘faumh i [ Fevirdskic2t2| DOODDBOGOAE0A 02656 1536851 Candidate

-15-13AH. Please wa;

‘
E\ Jdew/rdsk/cft21 0000050804804 027 26 1536851 Candidste

Help

Cance
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T4-2-1larry:1 (root)

(root) Deskiop

1) 23114
hash-3,25 od Copt
[13+ Done

fud nou: PN Create Inventory |(E
“back-2.28 pud Aebg
foptiaridrac
~hash-3,2% 1= You are starting your first installation on this host. Specify a directory for installation files. This directory is called the
?E‘;ghfﬁ 25 o g;;gi Uimvertory clirectory”. The installer automatically sets Up subtivectories for each prosuct o contain invertory cata
hath-3.08 1z The subdirectory for each product typically requires 150 kiobytes of disk space

doc insta T
grid.rsp readm Iriventory Ditsctary: i fappor alrvertory | | Browse

arid.tar respoi
“bash-3,2% ,/runlns:
[1] 23121
-bash-3.24 Starting] Members of the following operating system group (the primary groug) wil have write permis sion to the inventory
directory (orainventory).

[¢] Oracie Grid Infrastructure — Setting up Grid Infrastructure — Step 8 of 12

S 11

Checking Temp space; |

Checking swap space: s Creale A5M Digh Grow oralnvertory Group Name:  oinstall
Checking monitor: me

5535 Passed »

Preparing to launch!
1PoT36, Flease waj 7 Prercuuisie Checks

Create Inventory

Cance|

T4-2-1larry:1 (root)

111 28114
~hash-3.2% cd Jopt/s o
[1]+ Done
{wd now: Jopt/gridr. 7
e Summary ORACLE 11g
-bash-3.25 pud el DATABASE
Jopt/gridrac
;E?g'ﬁﬂ Is arid Oracle Grid Infrastructure |
-bash-3.2% cd grid [=-Global Settings:
QEzSh’S‘M I - Disk Space: required 5.5 GB availabls 22262 GB
argg,zsp readm Install Optior: Install and Configure Oracle Grid Infrastructure for a Cluster
rid, bar respoi
?hash73.2$ ./r‘ur\I:s - Qracle base for Oracle Grid Infrastructure: 01 iappioracie
[él 53?%5 - 1 : Grid home: MO1 #appi 1.2 07t
-bash-3. artin:
3 Source Location: foptfaricrac/yrid nstallstageiproducts sl
Enectma Tetip space: . L. Privileged Operating System Groups: cinstal (OSDEA), oinstall (OSCPER), ainstall (OSASM)
ecking swap space
Checking monitors me - Softyware Updates Option: Downhoad and apply updates
5535 Passed o 2
Preparing to launchi | HCetory st
-15-130. Please ual | Ererequisite Checks Inveertary location il ispporainvertary
) Summary Central inventory (oralnventory) group: cinstall
[=-Grid Infrastructure Settings
--Cluster Name: T4-2-SCANLarry
Local Mode: T4-2-1Larry
- Remote Modes: T4-2-2Larry
- Singls Client Accsss Mame (SCAMY T4-2-5CANLarry o
O 4k Part- 1571 .
Save Respanse Fil

= Back Instaill H Cancel
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T4-

2-1larry:1 (root)

[1]1+ Dane
{ud rows Joptegridr
-bash-3,2%
-bash-3.2% pud
foptdgridrac
-bash-3.2% 1s

grid gridi;
“bash-3.2% cd grid
~bash-3,2¢ 1s

doc insta;
gridarsp rreadm
arid. tar respo

~bash-3,2% ,/runlns
[1] 23121
-bash-3.2F Starting

Checking Temp space!
Checking swap space
Checking monitors m
5535 Passed

Preparing to Launch
-15-13A1. Flease ua
D/u()i/app/nr‘a[r\uar\t

Install Product

|
o Install Product

7« Perform remote

o Executs Root Script

ORACLE' 11g

DATABASE
Storage
Management

Help

& Apply Sottware Lpd

Configure Oracle Gri

ORACLE 11 g
DATABASE
Progress
BE%
Sarving Cluster Invertory
Status
<« Install Grid Infrastructure for a Cluster Succesded
o Prepare Succeeded
e Copy files
o Link binaries . -
o e Tetup fles The fallowing configuration scripts need to be exacuted a8 the "root' userin each cluster node

Seripts to be executed:

Mumber | Seript Location Maodes
L IudtiapploralnventorgorainstRoot.sh T4-2-1Larry,T4-2-ZLarmy
) uliappd11.2 Digridiront.sh T4-2-1Larry, T4-2-2Larry

Il

To execute the configuration scripts:
1. Open atermingl window
2. Loginas “root
3. Run the seripts in each cluster node
4. Return to this window and click "OK™" to continue

Run the script on the local node first. Afer successful campletion, vou can run the scriptin

parallel on all the other nodes

| Help | oK

Deploying Oracle Database 11g Release 2

The following screenshots show the step-by-step process for deploying Oracle Database 11g Release 2

on top of the previously deployed Grid Infrastructure used in with this white paper.

These VNC-captured screenshots were gathered after an SU — orac le command was issued
followed by entering a runInstal ler command to launch the GUI installer.

NOTE: The parameters entered here should be modified to fit organizational requirements. The

screenshots are included to show how the specific deployment was configured.
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T4-2-1larry:1 (root)

(root) Deskiop

-hash-3.2% 1z

database, tar  install responss runlnstaller  stage
doc readme.htnl  rpm ssheetup welcone.htnl
-bash-3.2% ./runlnstaller &

[11 7210

-bash-2.2% Starting Oracle Universal Installer...

Checking Temp space! must be greater than 180 ME,  Actual £5933 MB Pazsed
Checking swap space: must be greater than 150 ME fActual E7908 HE Passed
Checking monitor: must be configu
G036 Passed

Preparing to launch Oracle Universd
-03-37FH. Flease wait ...[

Configure Security Updates

ORACLE’ 11g

DATABASE

; Provide your smail address to be Informed of securty issuss, install the product
‘l-' Configure Security Updates | ooq inigte configuration manager . View details.

Downlogd software Updstes
A Donwvningd Soiftware Upcdates

Emsil

Easler for you If you Liss your My Oracls Support small addresslisarmame

[ |1 wishto receive security updates via My Oracle Suppart

Help Next » Cancel

T4-2-1larry:1 (root)

ash-3,2% 1s
database.tar  install
doc readme, hi
—bash-3,2% |, /runlnstal
[1] 7210
-bash-3.2% Starting Or.

response runlnstaller stage

ilil = h s it

rache Datal)aée 1‘1‘9 Release 2 Installer 5 Installing database - Step 1 of 11

Configure Security Updates o ORACLE £
Checking Toup spaces SATABAGE
Checking swap space}
Checking monitors must Provids wour email address to be informed of security issues, install the product
5535 Passed L) Configure Security Updates

Sreparing ta Launch Or and initiale configuration manager. Yisw detas

-03-37PH, Please wait A Dovwnlnad Softvware Updates

Email:

Easier for you if you use your My Oracls Support small addressiussrnatme

[ | 1wishto receive securty updates via My Oracle Support

My Oracle Support Usemame/Email Addrass Mot Specified

a “Vou bave not provided an emsi address

Do you wish ta remein uninformed of critical security issues in your configuration?

Help Hext = Cancel
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T4-2-1larry:1 (root)

(ro

-hash-3.2% 1z
database, tar  install
doc readme b
-bash-3.2% ./runlnstal
[1] 7210
-bash-2.2% Starting Or

Checking Temp spacet
Checking swap space!

0t) Deskiop

respanze

g 3

b
[¢] Oracle Database 11g

Download Seftware Updates

Checking monitor: must
G036 Passed
Preparing to launch Or:
-03-37PM. Please wait

Configure Security Lp dates

4, Dowenload Saftware Updates

- Apply Software Updates

runlnstaller  stage

staller - Installing database - Step 2 of 11
ORACLE" 11 g

DATABASE

Download saftwar e updates for this installation . Software updates include patch updates available after infial

release that are important for completing a successful installstion. They may consist of updates to the installer

system requiremsnt checks, patchset updates (PSUsY, and other patches. Be aware that they may not include all

patch updates to the software

Select one of the follovving options:

1 Use by Oracle Support credentials for download

") Use pre-downloaded software updates

(#) Skip softvvars Wpdstes

< Back H et = Cancel

Td=2-1larry:1 (root)

ash-3,2% 1s
database.tar  install
doc readme, hi
—bash-3,2% |, /runlnstal
[1] 7210
-bash-3.2% Starting Or.

=

Checking Temp space;
Checking swap space;

response runInstaller

[®] Oracle Database 11y Release 2

Grid Installation Options

Checking monitors must
O536 Passed
Preparing ta Llaunch Or:
-03-37PH, Please wait

|
Installation Option
25 Installation Option.

||, Grid Installation Options
|

Help

stage

Il!staller - Installing (|atal)aser s Stpp . . . . .
DATA .B ASE
Select the type of databizse instalation you wart to perform
~) Single instance database irstalation
(%) Oracle Resl Application Clusters datakase instaliation
T Oracle RAC One Mode database instal ation

Select nodes (in addtion to the local node) in the cluster where the installer should install Oracle RAC or Oracle RAC
ane

| ] Mode hame

1 2y
] 2 ta-2-Zlarry
S5H Connectivity | Select a1 | | Deselect A1
< Back H Mexdt = Cancel
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T4-2-1larry:1 (root)

(root) Deskiop

-hash-3.2% 1z
database, tar  install
doc readme, ht et
R AT LEENE (o] Oracle Databas
[1] 7210 @
-bash-2.2% Starting Or

responss runlnstaller  stage

b e SR
elig staller - Installing dalabase - Step 5 of 12

Select Product Languages
Checking Temp spacet
Checking swap space!
Checking monitor: must
G536 Passed Select the languages in which your product wil run.

Preparing to launch Or:
-03-37PH. Please wait Avallabls Languages: Selected Languages:
Arabic - English
Bengsli

Grid Installation Sptions Eraziian Portuguese
« Product Languages Bulgarian
Canadian Franch
Catalan
Croatian
Czech
Danish e
Dutch mED
Egpyptian
English (UUnited Kingdomy -

<«

e

DATABASE

,»T\ Database Edition

Estonian
Finnish
French
Crerman
Greek
Hebrew
Hungarian
Icelandic bt

< Back H et = Cancel

Td=2-1larry:1 (root)

ash-3,2% 1s
database.tar  install
doc readme, hi
—bash-3,2% |, /runlnstal
[1] 7210

runInstaller

response stage

[®] Oracle Database 119 Release 2 Installer - Installing database - Step 6 of 12

-bash-3.2% Starting Or: :
Select Database Edition ORACLE g
Checking Tewp space; m DATABASE
Checking suap space!
Checking monitors must
5536 Passed Which database edtion da you want to instal?
Preparing ta Llaunch Or: : ;
-0Z-37PM, Pleass wait (%) Enterprise Edition (4.7GB)
Oracle Database 11g Enterprise Edtion is & self-managing database that has the scalakility, performance,
high avallabiity, and security festures required to run the most demanding, mission-critical applications
) Standard Edtion (4565
Product Languaces = (4.658)
e — Oracle Database 11g Standard Ediion is a ful-featured data management solution ideally sutted to the needs
AR of medium-sized busines ses. It includes Oracle Real Application Clusters for enterprise-class availabilty and
¢ Instaliafion Locafion comes complete with ts own clusterware and storage management capabilties
| Selsct Options
Help < Back H Mexdt = Cancel
Y
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T4-2-1larry:1 (root)

-hash-3.2% 1z
database, tar  install

doc

-bash-3.2% ./runlnstal
[1] 7210

-bash-2.2% Starting Or

Checking Temp spacet
Checking swap space!

(root) Deskiop

readme, htg

respanze

b
[¢] Oracle Database 11g

Specify Installation Lecation

Checking monitor: must
G036 Passed

Preparing to launch Or:
-03-37PM. Please wait

Database Edition

Installation Location

o
T

Lo Oper gting System Groups

runlnstaller  stage

istaller - Installing dalabase - Sfe[l 7 of 12

ORACLE

DATABASE 11g

Specify a path ta place all Oracle software and configuration-related files installed by this installation owner. This
location is the Cracle base directory for the instalistion owner.

Oracle Base: [ /appioracle T+] [Browss

Specify @ location for storing Oracle datakase software files separate from databasze configuration files inthe
Oracle baze directory. This software directory is the Oracle database home directory

Software Location: 1 /appioraclefpraduct/11.2 Didshome_1 [~ | Browse..

< Back H et = Cancel

Td=2-1larry:1 (root)

ash-3,2% 1s
database.tar  install
doc readme, hi
—bash-3,2% |, /runlnstal
[1] 7210
-bash-3.2% Starting Or.

Checking Temp space;
Checking swap space;

=

response runInstaller

[®] Oracle Database 119 Release 2 Installer - Installing database - Step 8 of 12

Privileged Operating System Groups

Checking monitors must
O536 Passed

Preparing ta Llaunch Or:
-03-37PH, Please wait

Inztallation Location

Operating System Groups:

\
i
I

b Prereguisite Checks

Help

stage

ORACLE

DATABASE 11g

SVSDEA and SYSOPER privieges are required to creale a database using operating system (0S) authertication.
Membership in OSDEA grants the SYSDEBA privilege, and member ship in OSOPER grants the SYSOPER priviege,
wehich is & subset of SYSDEA privileges. Select the name of the OSDEA group to grart the SWSDEA privilege. The
user account you are using to run this inztall must be & member of this group

Database Administrator (OSDEA) Group: bz

Databass Operstor (OSCPER) Group (Optional)

< Back H Mexdt = Cancel |
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T4-2-1larry:1 (root)

(root) Deskiop

-hash-3.2% 1z
database, tar  install
doc readme, ht et
R AT LEENE (o] Oracle Databas
[1] 7210 @
-bash-2.2% Starting Or

responss runlnstaller  stage

b e SR
elig staller - Installing dalabase - Step 10 of 12

Summary
Checking Temp spacet
Checking swap space!
Checking monitor: must
G036 Passed
Preparing to launch Ord | 2
-03-37PH. Flease wait | £ Clobal ssttings

- Disk space: required 4 7 G5 available 21501 GB

orace 49

DATABASE

Oracle Database 11g Release 2 Installer

Source location: /optigricraciacinstall. /stagesproducts xml
~Database ecltion: Enterprise Edition (nstal database software only)
o Froductlanguages | | b Oracle base: 01 fappioracle

Software location: 01 feppioraciefraduct/1.2.0idohome 1

luster Nodes: t4-2-11arry, t4-2-Zarry

Privileged Operating System Groups: dha (OSDEA)

|
T Prerequisite Checks
i

Summany

Save Response Fie...

Help < Back Install || Cancel

Td=2-1larry:1 (root)

ash-3,2% 1s
database.tar  install
doc readme, hi
—bash-3,2% |, /runlnstal
[1] 7210
-bash-3.2% Starting Or.

runInstaller

response stage

[®] Oracle Database 11g Release 2 Installer - Installing database - Step 10 of 12

Summary ORACLE 11g
Checking Tewp space: DATABRGE

Checking swap space}
Checking monitors must
5536 Passed 1 Oracle Database 11g Release 2 Installer
Preparing ta Llaunch Or:
-03-37PH, Please wait

=

| | [ Global settings
[#] Save Response File

Locetion: | (3 oracle

|D oradiag_oracle
=] gridrep

|
T Prereguisite Checks
o

Summary

File Narme:

File Type: | *rsp a3

[‘save |[cameet] | ———
L | save Responss Fie

Help < Back Install || Cancel
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T4-2-1larry:1 (root)

-bash-3,28 ls

database, tar  install

doc
~bash-3.28 ./
[1] 7210
-bash-2.2% Starting Or

Checking Temp space! m
Checking swap space!

(root) Desklop

readme, htg
TILESVE [o] Oracle Databas

respanze

runInstaller

b
elig

stage

b SR
nstaller - Installing database - Step 11 of 12

ORACLE"

Checking monitor: must
G036 Passed
Preparing to launch Or:
-03-27PM. Please wait
D/u()i/app/nr‘a[r\uer\tnr‘u

Install Product AN 11g
DATABASE
Progress
10% |
Extracting files to ‘01 /appioracleproduct/11.2 Oidohame 1"
I Status
. Oracle Database installation In Progress
7« Prepars Succeedec]
we e Copyfies In Progress
« Link hinaries Pending
« Setup files Pending
Execute Root Seripts for Qracle Database installation Pending
I
) Install Product
\ Details \
ORACLE 11g Consolidate on Fast
DATABASE Reliable, and Scalable
Grid Computi & Low-Cost Grids
Help Cancel
~

Td=2-1larry:1 (root)

T
TA-2-1Larry:1 {roo
~bash-3,2¢ 1s
database.tar  install
doc readne, ht,
—bash-3,2% |, /runlnstal
[1] 7210
-bash-3.2% Starting Or.

Checking Temp space: m
Checking swap space;

t) Deskiop

response

Install Product

runInstaller

[®] Oracle Database 11g Release 2 Installer - Instal

Checking monitors must
O536 Passed
Preparing ta Llaunch Or:
-03-37PH, Please wait
fulrl/app/oralnuentory,

[1]1+ Done
~bash-3,2% []

L
w Install Product

stage

i) database - Step 11 of 12

ORACLE"

11¢

S4% |

DATABASE

Progress

Saving Cluster Inventory

Status.

# Oracle Database installation

Succesded
«# o Prepare Succesded
7 o Copy files Succesdzc
+  Link binaries SuccestEd
< e Setup files =

NSNS (@] Execute Configuration scripts

The fallowing configuration sctipts need to be executad as the "toot user in each clustar node

Scripts to be executed.

Mumber
1

Seript Location
ot fappsoracleiproduct11.2.0fdbh ome_1/root.sh

Modes
14-2-11arry t4-2- 2larry

ORACLE

DATABASE

11

1 [ v

To execute the configuration scripts:
1. Open a terminal window
2 Login as "root!

3. Run the scripts in each cluster node
4. Return to this window and click "OK! to continue

_ Hek | [ ]
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T4-2-1larry:1 (root)

:1 (root) Deskiop

-2-1Lamy
-bash-3.2% 1s

database, tar  install response runlnstaller  stag

doc readme, htg Lo, sazhaetun, bfml 2 c . e :

RSt W VOLEEYE (o] Oracle Database 11g Release 2 Installer - Installing dalabase - Step 12 of 12

[1] 7210 @ i 5 i = & i = ™ & i i ™ =

-bashk-3.2% Starting Or B "

. e (E ORACLE 11¢
ecking Temp space! m * ) H o

Checking swap space! . DIATABA 8.5

Checking monitor: must ;
5536 Passed The nstallation of Oracle Databiase was successtul

Preparing to launch Or:
-03-27PM. Please wait
#ull/zpp oralnuentary

11+ Done
-bash-3.2% ]

|
w Finigh

Help _gusa _‘

Configuring Automatic Storage Management

The following screenshots are the steps taken to further configure Automatic Storage Management on
the previously deployed Grid Infrastructure used with this white paper.

These VNC-captured screenshots were gathered after an SU — oracle command was issued
followed by entering an asmca command to launch the GUI ASM Configuration Assistant.

NOTE: The parameters entered here should be modified to fit organizational requirements. The
screenshots are included to show how ASM was configured to utilize Pillar Axiom SAN LUNs
deployed for the specific configuration used with this white paper.
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121 16418
~bash-3.2% ]

Help

Disk Group Mame DATASWVWEBOES

Redundancy

Reduneancy is achisved by staring mutiple copies of the data on different failure groups. Normal redundancy needs disks from st least two differert
failure groups, and high redundancy from st lesst three different faiure groups.

") High () Normal (5 External (rlone)
Select Member Disks =il
%) Show Eliglble () Show Al |

Quorum failure groups are used to store voting files in extended clusters and do not contein any user data. They require A5M compatibilty of 11.2 or

higher .

| r \ Disk Path | Heatler Status | Disk Name ‘ Size {MB} | Quorum ‘
W idevirdskic2t21 00000B0S0460A0..  CANDIDATE 2049187 r
™ fdewrdskic6i21 00000B0S0460A0.. CAMDIDATE 2049197 r

hotes i you cio not see the disks which you believe are available, check the Disk Discovery Path and reaciwrite permissions on the disks. The Disk
Discowery Path imits set of disks considered for discovery

Disk Discovery Pethi=default Change Disk Discovery Path ‘

Click on the Show & dvanced Options buttan to change the disk group attributes. Disk Graup compatibiity sttributes may need to be modified based on the
wsage of disk group for different versions of detabases or ASM Cluster File Systems.

; Show Advanced Options ‘ 3E| ! Cance| ilﬁlp‘ —

TA-2-1larry:1 () D
~bash-3,2% asmca &

[2] 16418

“hash-3,25 [|

Help

E‘ Create Disk Group

T4-2=1larry:1()

Disk Group Mame DATASWEBOEC

Redundancy

Redundancy is achisved by storing mutiple coples of the data on different faiurs groups. Normal redundancy needs disks from at least two differsnt
failure groups, and high redundancy from at least three different failure groups.

" High () Mormal () External (Mone)

Select Member Disks il
5 Show Eligible () Show Al |
s Disk Group DA TASWBOEC
Gunrum Tailure groups are used to store voting 1 rested successiuly 5 They require &5M compatibilty of 11 2 or
higher .
| 1. }DlSkFath um ‘
¥ idevirdskic2t21 00000B0S0460A0 n
[T fdewrdskcEt21 00000B0B04E0AD r
Mote: I you do not see the disks which you beli Lok | bnte permissiorss on the disks. The Disk
Discowery Path limits set of disks considered foru, vy
Disk Discovery Path <defalit= Change Disk Discovery Path

Click on the Show A dvanced Options button to change the disk group sttributes. Disk Group compstibilty stributes may nescl to be modified based onthe
usage of disk aroup for different versions of databases or ASM Cluster File Systens

[ Show advarced Gption= | [OK | Cancel |

[k
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T4-2-1larry:1

[2] 16418
-bash-3.2% [] Disk Group Name RECOSWWEQEC

Redundancy
Reduneancy is achisved by staring mutiple copies of the data on different failure groups. Normal redundancy needs disks from st least two differert
failure groups, and high redundancy from st lesst three different faiure groups.

") High () Normal (5 External (rlone)

Select Member Disks = ol

%) Show Bliglble () Show Al

Quorum failure groups ar
higher .

patibilty of 11.2 or

Creating Disk Group RECOSWBOEC

™ | DiskPath

¥ fdevrdskicEt21

hotes i you cio not see the disks which you believe are available, check the Disk Discovery Path and reaciwrite permissions on the disks. The Disk
Discowery Path imits set of disks considered for discovery

Disk Discovery Pethi=default Change Disk Discovery Path

Click on the Show & dvanced Options buttan to change the disk group attributes. Disk Graup compatibiity sttributes may need to be modified based on the
wsage of disk group for different versions of detabases or ASM Cluster File Systems.

i Show Advanced Options ‘ 1H| | Cance| Hﬁlp‘ —

m
.

Help

T4-2=1larry:1()

TA-2-1larry:1 () D
~bash-3,2% asmca &

[2] 16418

“hash-3,25 [|

E‘ Create Disk Group

Disk Group Mame RECOSWEBOEC

Redundancy

Redundancy is achisved by storing mutiple coples of the data on different faiurs groups. Normal redundancy needs disks from at least two differsnt
failure groups, and high redundancy from at least three different failure groups.

" High () Mormal () External (Mone)

Select Member Disks il
51 Show Eligile ) Show &1 i
s Disk Group RECOSVWBOEC
Gunrum Tailure groups are used to store voting 1 rested successiuly 5 They require &5M compatibilty of 11 2 or
higher .
| r ‘DIEkFth um ‘
¥ idevirdskicit21 00000B0S0460A0 n
2 | ok |

Mate: I you cho nt see the disls which you heli fwrite permissions on the disks. The Disk
Discavery Path limts set of disks considered forr Ty
Disk Discavery Patt<detautt= Change Disk Discovery Path

Click on the Show A dvanced Options button to change the disk group sttributes. Disk Group compstibilty stributes may nescl to be modified based onthe
usage of disk aroup for different versions of databases or ASM Cluster File Systens

| Show Bdvanced Cptions | | OK || Cance! |

[k

Help
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T4-2-1larry:1()

bash 3,08 ssics b
121 16418
~bash-3.25 []

it

[ ASMinstances | Disk Groups | VOl | A

*ou can choose to create a new disk group or add disks {o an existing disk group. To create dynamic volumes, you need disk groups with
1.2 SSM compstikilty.

Tip: To pertorm opsrations on & disk oroup, right mouse click on the row:

Disk Groups

Disk Group Mame | Size (GE) | Free (GB) |Usable (6B) | Redundancy Slate |
DATA 200016 188616 199616 EXTERM MOUNTED(2 of 2
RECOSWEOEC 200117 2001.06 2001.06 EXTERM MOUNTED(2 of 2)
RECOD 3001 66 300154 3001.54 EXTERM MOUNTED(Z of 3)
DATASWEOEC 200117

200106 2001 06 EXTERM MOUNTED(2 of 2)

| crete | | mount a1 | | Dismount

Td-2=1lLarry:1()

bash
[2] 16418
~hash-3,25 []

sk Groups

| ASMinstences | Disk Groups [ VEIITES | AEHGIIEEr FE SRS
¥ou can choose to create & news disk group or acd disks to an existing dlisk group. To create dynamic volumes, you need disk groups with
1.2 ASM compatiblity

Tip: To perform operstions on & disk group, right mouse cick on the row.

Disk Groups:

Disk Group Name Size (GB) |Free (GB) Usable (GB) Redundancy State

DATA 200016 1996.16 1996.16 EXTERN MOUNTED(Z of 2)
RECOSWEOEC 200117 200 1065 . ERN MOUNTED(2 of 2)
RECO IR [#] ASM Configuration Assistan: MOUNTED(2 of 2)
DATASWBOEG 2001.17 T

MOUNTED(Z of 2)
Do you really want 1o qut this
application?

\ﬁe_ | me Au_\ | Dismourt &

&2

B

55



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

Building an Oracle 11g Release 2 Database with the Database Configuration
Assistant

The following screenshots are the steps taken to further configure Automatic Storage Management on
the previously deployed Grid Infrastructure used with this white paper.

These VNC-captured screenshots were gathered after an SU — orac le command was issued
followed by entering a dbca command to launch the GUI Database Configuration Assistant for
Oracle Real Application Clusters.

NOTE: The parameters entered here should be modified to fit organizational requirements. The
screenshots ate included to show how dbca was used to build a custom database that is implemented
on top of ASM on the associated Pillar Axiom SAN that was deployed for the specific configuration
used with this white paper.

T4-2-1larry:1 (root)

[ Ta-2-1Lamy
4 dbe

(root) Deskiop Datahase Configuration Assistant : Welcome

[1] 693
-bash-3.2% [] Walcome to the Database Configuration Assistant for Oracle Real Application Clusters

The Database Configuration Assistant enables you to create, configure, or delete a cluster
database and manage dalabase templates. It also enables you o add and delele instances of a
cluster database

3

Selectthe database type that you would like to create or administer.
® Oracle Real Application Clusters (RAC) database
 Qracle RAC Qne Mode database

" oracle single instance database

Cancel Help Back

56



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

T4-2-1larry:1 (root)

(root) Deskiop [#] Datahase Coi Step 1 of 13 : Operations

-bash-3,2% dbca &
[11 B335
~bash-3.2% [] Selectthe operation that you want to perform:
® Create 3 Database

O configure Database Options

i Delete a Dalabase

) Manage Templates

O Instance Managerrent

ASM configuration operations must be performed using Automatic Storage Management
Configuration As sistant (ASMCA) fram Oracle Grid Infrastructure horme.

Cancel Help Back best o

T4=2=1Larry:1 (root)

arry:l (root) Deskiop [#] Datahase Configuration Assistant, Step 2 of 1

~bash-3,2% dbca
[1] B335
~bash-3,2% [] Termplates that include datafiles contain pre-created databases, They allow you to create a new
database in minute s, as opposed to an hour or more. Use templates without datafiles only when
necessaty, suth as whenyou need to change attributes like block size, which cannnt be alterad
after database creation
Select Template Includes Datafiles
- General Purpose or Transaction Processing “Yes
' Data Wwarehouse es
X
Shaw Details... |
Cancel | Help | & Back
) e MO il
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T4-2-1larry:1 (root)

(root) Deskiop [#] Datahase Config| Assistant, Step 3 of 13 : Database ldentification
-bash-3,28 dbca &
[1] B335

~bash-3.2% []

Cluster database configuration can be Policy-Managed or Admin-Managed. A Policy-fanaged

datahase is dynamic with instances manaoed automatically based on pools of servers for
affective resource utilization. Admir: results in instances tied 1o specific
SErvers

Configuration Type: ® pdrain-Managed O Policy-Managed

An Oracle database is uniguely identified by a Global Database Name, ypically of the farm
“name domain® 3

Global Database Narme: lswhmnec

A database is referenced by an Oracle instance on each cluster database node. Specify a prefix
ta be used to name the cluster datahase instances.

SID Prefic

‘swhmuec

Select the nodes on which you want to create the cluster database. The local node "t4-2-
Tlarry' will always be used, whether ar not itis selected

SelectAll
Deselect All

Cancel | Help | { Back
i o 0 S, chinlkiE)

T4=2=1Larry:1 (root)

ash-3,2% dbe
[1] B335
-hash-3,25 []

Enterprise Manager

Autormalic Maintenance Tasks

[wiConfigure Enterprise Manager

Q Register with Grid Contral for centralized rmanagement

Management Sewice | NoAgents Found

® Configure Database Control for local management
[]Enable Daily Disk Backup to Recovery Area
Backup Star Time: 02 oo @AM O P
OF Username:

@5 Password

Cancel Help

& Back Mest 5
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T4-2-1larry:1 (root)

(root) Deskiop [¢] Datahase Coi
-bash-3.2§ dhoa &
[1] B335

~bash-3.2% []

For security reasons, you must specify passwords for the following user accounts in the new
database,

I Use Different Administrative Passwaords
User farrie
5YS

FPassword Confirm Password

SYSTEM
DESHMP
SYSMAN

@ Use the Same Administrative Password for All Accounts
Password:

Confirm Passwaord

Cancel Help

{ Back best o

T4=2=1larry:2 (root)

arry:2 (root) Deskiop

Datahase Configurati

Ste 6 of 1
~bash-3,2% []

Specify storage type and locations for database files,
Starage Type Automatic Storage Management (ASM)
Storage Locations

O Use Database File Losations from Template

@ Use Comman Location far All Database Files

Database Files Location:  +DATASWBOEC

Browse

CrUse Oracle-Managet Files
Dalabase Ares +RECO Briowse..
Multiplex Redo Logs and Control Files

(' ﬁ) If you want to specify different locations for any database files, pick any of the above options
except Oracle-Managed Files and use the Storage page later to customize each file

Incation. Ifyou use Oracle-Managed Files, Oracle automatically generates the names for
database files, which can notbe changed on the Storage page.

File Location Variahles .
Cancel Help

& Back Mext =

[#] ASM Credentials

Specify ASMSNMP password specific {0 ASM: s

QK Cancel
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1 (root) Desklop [¢] Datahase Coi
-bash-3.2§ dhoa &
[1] B335

~bash-3.2% [] Choose the recovery options forthe database

[V Specify Fast Recovery Area

This is used as the defaultfor all disk based backup and recovery operations, and is also
reguired far automatic disk based hackup using Enterprise Manager. Oracle recommends that
the database files and recovery files he located on physically difierent disks for data protection
and performance.

Fast Recovery Area. +REC OSWBOEC Browse.
Fast Recovery Area Size 102400 S MBytes -
"] Enahle Archiving Edit &rchive Mo de Parametars

File Location Yariables.

Cancel Help { Back best o

T4=2=1Larry:1 (root)

arry:1 {root) Deskiop
~bash-3,2% dbca
[1] B335
-hash-3,25 []

[#] Datahase Configuration Assistant, Step 8 of 12 : Database Content

Database Components Custamn Scripts

Select the components you want to configure for use inyour dalabase. Provide the tablespace
in which you wantthe componentto reside. Components which appear disabled are either not
installed or depend on components which are not selected

[#Oracle Text SYSAUX -
[ Oracle QOLAP SYSAL -
[ Oracle Spatial STSALX -
Gracle Lahbel Security SYETEM
Sample Schemas S EALL

[WEnterprise Manager Repository  SrSALX

[/ Oracle Warehous e Builder S SALR -

Oracle Database Yault SrEAUH

Standard Database Components...

Cancel Help & Back Mest o

60



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

e T4-2-1larry:2 (root)

zation Parameters

(root) Deskiop 0] Database Cnhﬁgui'a

hash-3.25 [
Memary Sizing ‘Character Sets  Connection Made
i Typical
Memory Size (SGA and PGAY. (26009 | MEB
Percentage 40 % 400 WE BE024 WE
A Use Autarnatic Mermory Management Show Memory Distribution..
® Gustom

Memory Management Automatic Shared Memaory Management -
SGEA Size: 16384 = MBytes =

PGA Size 2048 5 MBEves -

Total Memory for Oracle: 18432 M Bytes

All Initialization Parameters

Cancel Help < Back blext o Einish

~ o T4-2-1larry:2 (root)

Step 10 of 11 : Database Storage

arry:Z (root) Deskiop Datahase Configurati

~tash-2,24 ] R
i Controlfile General I

a>ITablespaces ] Diskgroup:  +DATASWBOEC -
S Datafles Template; | <ASM_DEFAULT> -
Alias
12 <ASM_SYSTEM_D) Tablespace: SYSAL
[} <ASM_TEMP_DAT, Status

|7 =ABM_UNDOTES 1 ® Cnling O Offling

1] <ASM_UNDOTES: Size

[ <asm_users_D2 § File gizer (1024 MBtes -
@ _JRedo Log Groups

i ¥

Create  Delete File Location Variables..

Cancel Help & Back Mext = Einish
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1 storage

=ASh_EYSALX_DATAFILE_D= SYEAL
<ASM_SYSTEM_DATAFILE_0> SYSTEM
<ASM_TEMP_DATAFILE_0= TEMF
=A5M_UMD OTBS1_DATAFILE_O= UNDOTBS1

<ASM_SYSALK_D, |=ASM_UNDOTBSZ_DATAFILE_O= UNDOTBS2

<ASM_SYSTEM_D| |<ASM_USERS_DATAFILE 0= UBERS

=ASW_TEMP _DAT,

=ASM_UNDOTES

=ASK_UNDOTES:
<ASM_USERS_D#
E-_JRedo Log Groups

| - 5torage
524288
g JTahlespacas :i-:i::
CH ) Dratafiles 524288
=ASM_SYSALK_D
i <ASM_SYSTEM_D
i} <ASM_TEMP_DAT,
=ASM_UNDOTES1
<ASM_UNDOTES:
L[] =ASM_USERS_D#
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T4-2-1larry:2 (root)

tep 11 of 11

(root) Deskiop 0] Database Cnhﬁgui'a

hash-3.25 [
Selectthe database creation options
[ACreate Database
[|8ave as a Database Template
Narme: Swhmoes

Description:

¥ Generate Database Creation Scripts

Destination
Directary:

Juntiapy adminfswhmoeciscript: Browse...

Cancel Help < Back [t Einish

Td=2-1larry:2 (root)
[¢] Database Configuration Assistant: Summary El

o in

TA-2-1larry:2 (root) Desklop
~bash-3,2% []

i[@] Datahas,

Acluster database will be created with fallowing parameters
Create database with db name "swhmoec".
Cluster datahase creation seripts will be stored in “/ul1/app/oracie/admin/swhmoec/scripts”

Create Database - Summary

Database Configuration Summary

Global Database Name: Swhmoec
Datahase Configuration Type: Admin-Managed Cluster Database
Hode List: £4-2-1 |arry, t4-2-2larmy
SID List swhmoect, swhmoec?
Management Option Type: Database Control
Storage Type: Autormnatic Storage Management (AS M)

OWSE...
Memory Configuration Type: Autamatic Shared Memary Management
Database Configuration Details
Database Compeonents
= |
Component Selected
Oracle JvM true
Oracle Text true ‘ -
Cance: Finish
Save as an HTML fle...
Ok Cancel Help

63



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

T4-2-1larry:2 (root)

(root) Desklop
~bash-3,2% [|

@' Database Cnhﬁgui'ati n Assistant, Step 11 of 11 : Creation Oplinhs

Selectthe database creation options
[ACreate Database
[|8ave as a Database Template

[#] ‘Database Cuni'lguratiun Assistant

.

Database Configuration As:

The generation of the script
“fum bmoeciscripts” is successful

Higher Availability

Rolling upgrades

with Physical
Standby SO
Real-time reporting
with Physical
Standizy Database creation script generation in progress
Haot petching

Logfiles for the current op eration are located at:

Jubt/app/oracleradmin/swhmoeciscripts

et Einish
b

T4=2=1larry:2 (root)

i,

T4-2-1Lany:2 (root) Deskiop
~bash-3,2% []

i[@] Datahase Configuration Assistant, Step 11 of 11 : Creation Options

Selectthe database creation options:
[ Create Datahase
[[18ave as a Database Template

Name: Swlimoe:

- Creating and starting Oracle instance L3

Creating database files

Creating data dictionary views

Adding Oracle Jym Browsa. .

Adding Oracle Text

Adding Oracle XML DB

Adding Oracle Multimedia

Adding Oracle OLAP
Database creation in progress
1 1%

Isdext Einish
Log files for the current op eration are located at:
Jutiappiaraclelcigtanllngsidac aiswhmoes
Stop
¥
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T4-2-1larry:2 (root)

(root) Deskiop 18] Datahase Configuration Assistant, Step 11 of 11 : Creation Options

-bash-3,28 [|

Selectthe database creation options

[ACreate Database

[|8ave as a Database Template

Narme: Swhmoes

[¢] Database Configuration Assistan

Database creation complete. For details check the logfiles at:
Julliapploracle/cfotoollogsrfdbealiswh moec

Datahase Information:

Global Database Marme: swhmaoee -~
System ldentifier(SID) Prefic  swhmoec v Adding Oracle XML DB
Serer Parameter File name:  +DATASWBOEC/swhmoecispfileswhmoec.ora v Adding Oracle Multimadia
The Datahase Control URL is hitps:iT4-2-1 Lamy5500/em v Adding Oracle OLAP
¥ Adding Oracle Spatial
Management Repositary has heen placed in secure mode wherein Enterprise X .
Manager data will be encrypted. The encryption key has been placed inthe v Adding Enterprise Manager Repository
file: ultiappforac lefproduct™ 1.2 0/dbhorme _1it4-2- v Adding Oracle Application Express
1lany_swhmoecisysm anfconfigiemkey.ora. Ensure this file is backed up as v Adding Oracle Warshouse Bullder
the encrypted data will hecome unusable if this file is lost.
v Creating cluster database views
v Completing Database Creation =

Datab fion i
Note: All database accaunts except 85, SYSTEM and DESHMP are lacked bR LR L

Selectthe Password Management button to view a complete list of locked
accounts orto manage the database accounts (except DESHMP). From the _
Password Managementwindow, unlock only the accounts you will use. Oracle
Garporation strongly recammends chanaing the default passwords Log files for the current operation are located at
immediately after unlocking the account. fulfapp/oracieleigtoollogs/dbcalswhmoec

Passward Management...

Exit

Td=2=1larry:2 !rcot)

Lock/ unlock database user accounts and/ or change the default passwords

User Name LockAccount?  Mew Passward Canfirm Passward
aYe

SYSTEM

[#] ‘Database Configuration As: stant

OUTLN v
Database creation complete. For details checkt
udtiappiaraclelcfgtoo loasidbcaiswh moec, FLOWSSFILES v
MDSYS ¥
Database Information
Global Databage Narne: swhmoet WSS v -
Systern ldentifier(3I1D) Prefic  swhrmoec APPOOSSYS v
Server Parameter File name: +DATASWBOE
APEX_030200 v
The Database Control URL is hitpsT4-2-1 Lan
OWYBSYS_AUDIT '
Management Repository has heen placed in see | OWBSYS v
Manager data will be encrypted. The encryption
file: Julliappiorac le/product 1.2. 0/dbhome_ 14t ORDDATA .4 -
1larmy_swhmoecisysman/config/emkey.ora. En
the encrypted data will hecome unusable if this oK Cancel Help

m v Completing Database Creation o=

Datahase creation in progress
Mote: All database accounts except 5Y'S, SYSTEM and DBSNMP are locked. prog

Select the Password Management button to view a complete list of locked
accounts orto manage the database accounts (except DESNMP)Y. From the _
Fassword Managementwindow, unlock only the accounts vou will use, Oracle
Corporation strongly recommends changing the default passwards Log files for the current operation are Iocatad at
immediately after unlocking the account Jubiiapploracielcfgtooliogsidbcalswhmoec

Fassword Management

Exit

65



Oracle Optimized Solution for Oracle Database Mission-Critical System Environments

Appendix Prerequisites and Checklists

Prior to deploying Oracle Database 11¢ Release 2 Grid Infrastructure and Oracle Database 11g
Release 2 on Oracle Solatis, follow all Oracle recommended prerequisites and use the latest
documentation that Oracle provides. At the time of this writing, there ate a number of items that
should be performed, as follows.

1) Verify system requirements:

* System must have >= 4 GB RAM. The requirement will vary based upon how much consolidation

and the overall demands are placed upon the system.
—/usr/sbin/prtconf | grep “Memory size”

*Swap space =RAM (4 — 16 GB RAM) or 0.75xRAM (> 16 GB RAM)
—/usr/sbin/swap -s

—df -h

* Provide for > 1 GB/disk for Oracle Clusterware files (using ASM)

* Provide > 5.5 GB disk space for Grid home

* Provide > 1.5 GB for /tmp

2) Check network requirements:

* SCAN (Single Client Access Name) IP for the cluster
* Public IP addresses for each database node

* Private IP addresses for each database Node

* One VIP for each database node

* DNS enttries for host resolution

3) Check operating system packages:
*Prerequisite Oracle Solaris packages needed:

pkginfo -i SUNWarc SUNWbtool SUNWhea \ SUNWIibC SUNWIibm SUNWIibms SUNWsprot \
SUNWtoo SUNWilof SUNWilcs SUNWil5cs \ SUNWxwfnt SUNWcsl \

4) Create groups and users:

groupadd -g 1000 oinstall
groupadd -g 1031 dba
useradd -u 1101 -g oinstall -G dba -d /export/home/oracle \
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-s /usr/bin/bash oracle

mkdir -p /u0l1/app/11.2.0/grid
mkdir -p /uO0l/app/oracle

chown -R oracle:oinstall /u0l1
chmod -R 775 /u0l/

5) Check storage ownership. Ensure the slices of the LUNs that will be candidates for use have
appropriate ownership and access:

format

Snip

c2t2200000B080461B0d40 <Pillar-Axiom600-0000 cyl 51447 alt 2 hd 64 sec 128>
/pci@500/pci@1/pci@0/pci@0/SUNW,emlxs@0/fp@0,0/ssd@w2200000b080461b0, 28

chown oracle:oinstall /dev/rdsk/c2t2200000B080461B0d40s6

chmod 660 /dev/rdsk/c2t2200000B080461B0d40s6

6) Ensure the private network RAC InfiniBand interfaces are defined:

cfgadm —al

Ap_Id

Snip

hca:212800013E6ATE InfiniBand-HCA connected configured ok
hca:212800013E6B6E InfiniBand-HCA connected configured ok
ib InfiniBand-Fabric connected configured ok
ib::212800013E6A7F,TFff,ipib InfiniBand-VPPA connected configured ok
ib::212800013E6B6F, FFff,ipib InfiniBand-VPPA connected configured ok
ib::daplt,0 InfiniBand-PSEUDO connected configured ok
ib::iser,0 InfiniBand-PSEUDO connected unconfigured unknown
ib::rdsib,0 InfiniBand-PSEUDO connected configured ok
ib::rdsv3,0 InfiniBand-PSEUDO connected configured ok
ib::rpcib,0 InfiniBand-PSEUDO connected configured ok
ib::sdpib,0 InfiniBand-PSEUDO connected configured ok
ib::sol_uverbs,0 InfiniBand-PSEUDO connected configured ok

ifconfig —a

Snip

ibd0: flags=1000843<UP,BROADCAST ,RUNNING,MULTICAST, IPv4> mtu 2044 index 2
inet 10.1.0.111 netmask FFFFFFOO0 broadcast 10.1.0.255
ipib 0:0:0:49:fe:80:0:0:0:0:0:0:0:21:28:0:1:3e:6a:7f

In closing, ensure that the latest Oracle documentation is reviewed to ensure no steps are missed
regarding any updates to hardware or software and to ensure the most up-to-date verification processes

are followed prior to and during implementation of both hardware and software provided by Oracle.
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