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Executive Summary 
 

 

The growth in data storage requirements continues to impact organizations of all sizes. 

For those organizations whose size, budgets, or technical requirements fit into what is 

called the midrange, the comparative business value of solution choice depends upon 

several factors. In addition to acquisition costs these factors include administrative costs, 

scalability, reliability, capacity, and the ability to meet constantly changing business and 

technology needs through flexibility and versatility. 

 

Virtualization — abstracting physical resources to enable administering and utilizing 

them without direct interaction or concern for their locations, types, etc. — has brought 

ease of management as well as flexibility and versatility to many areas of IT. Storage is 

no exception. Storage-based virtualization is the abstraction of devices within a single 

storage system. Its benefits include enabling access to the storage in a single array by 

numerous hosts, tiered storage within the array to different types of drives, and better 

performance than what is possible using non-virtualized systems. 

 

From the outset, the HP StorageWorks Enterprise Virtual Array (EVA) was designed to 

provide maximum performance and capacity utilization with reduced storage 

management costs. The result is an array architected to simplify administrative tasks by 

minimizing the number of controllable tuning parameters, a design whose value has 

been demonstrated in previous Edison research papers. In an ideal configuration, using 

all the disks in the array as a single virtualized pool (Disk Group), EVA provides 

improved capacity utilization, excellent self-tuning performance, dynamic expansion of 

the disk pool, automated sizing of LUNS through the Dynamic Capacity Management 

feature, facilitation of replication technologies such as snapshots and remote replication, 

as well as easier and more flexible management of the entire system as a single storage 

object. 

 

HP StorageWorks EVA enables a very flexible storage infrastructure that is simple to 

modify as needs change. It is versatile enough to meet dynamic business needs at 

moderate cost without imposing limitations on performance. 
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Introduction 
 

 

Objective 

This whitepaper, based upon research by Edison Group analysts, was created to provide 

readers with an understanding of how storage virtualization with HP StorageWorks 

EVA systems provides value to organizations by delivering very high-performance, 

extremely reliable, and easily managed Storage Area Network (SAN) storage that makes 

truly efficient use of available physical capacity. 

 

It also shows how aspects of EVA’s architecture can enhance business flexibility and 

streamline the matching of storage resources with application requirements. 

 

Audience 

This white paper is intended for technologically savvy business decision makers and 

information technology executives who are planning midrange storage acquisitions. 

 

Contents of this Report 

This white paper contains the following sections: 

 Storage Virtualization on EVA: This section defines storage virtualization within 

the context of the whitepaper and discusses how EVA was designed, from the 

outset, for virtual storage. 

 Capacity Utilization: This section describes how the EVA storage architecture 

provides truly efficient use of the storage devices installed in the array when 

compared to other array architectures. 

 Flexibility and Versatility: This section shows how the combination of EVA’s 

architected and truly efficient capacity utilization, combined with EVA’s recognized 

management efficiency, provides for greater flexibility in making use of storage 

resources to meet dynamic business requirements. 

 Performance: This section discusses how the EVA architecture delivers high 

performance while maximizing capacity utilization efficiency. 
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Storage Virtualization on EVA 
 

 

This section discusses storage virtualization in 

general and how virtualization is uniquely 

implemented in the EVA architecture. It 

introduces the issues of capacity utilization, 

business flexibility and versatility, and designed-

in performance. 

 

Storage Virtualization Defined 

Virtualization is everywhere today: virtual offices, 

virtual servers, virtual networks, virtual memory, 

and virtual storage. 

 

Simply defined, with virtualization physical 

resources are abstracted in such a way that they 

can be provisioned and managed as needed, 

without necessarily directly interacting with the 

physical resources themselves. The use of 

virtualized servers, applications, storage, and 

desktops is fundamentally changing IT 

infrastructures through greater versatility and 

flexibility in responding to constantly changing 

business demands. 

 

For storage virtualization, this means that such 

aspects of storage as the actual disks, 1 the characteristics of the devices themselves, the 

data paths to the devices, and the physical location of the data are invisible to the 

attached host or hosts. 2 Storage virtualization enables capabilities such as transparent 

reconfiguration of physical storage or expansion of capacity without disrupting host 

utilization. 

 

                                                      
1 For grammatical and style reasons, the terms Disk, Disk Drive, and Drive are often used 

interchangeably within this whitepaper. 
2 The term Host or Hosts is used herein to indicate devices attached to a storage array. While 

generally a host and server are synonymous, as all servers so attached are hosts, not all hosts 

need be servers. 

SNIA Definition of Storage 

VIRTUALIZATION 

The act of abstracting, hiding, or 

isolating the internal function of 

a storage (sub)system or service 

from applications compute serv-

ers or general network resources 

applications, for the purpose of 

enabling application- and 

network-independent 

management of storage or data. 

The application of virtualization 

to storage services or devices for 

the purpose of aggregating, 

hiding complexity, or adding 

new capabilities to lower-level 

storage resources. Storage can be 

virtualized simultaneously in 

multiple layers of a system - for 

example, to create HSM-like 

systems. 
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Virtualized storage can decrease the complexity in implementing such typical data 

center activities as: 

 Backing up and Restoring – backup and restore is facilitated by the use of such 

features as point-in-time snapshots or copies (also called clones) of data. These 

snapshots can be used to restore inadvertently deleted or lost data. Clones can be 

backed up to offline media such as tape without disrupting host activity. In addition, 

a remotely located mirrored clone, one that maintains a live copy of active data, can 

be used in disaster recovery scenarios to quickly bring data back online in the event 

of a major disruption to server or storage systems. 

 Clustering servers (whether physical or virtual themselves) – multiple hosts can be 

attached to a virtualized storage pool. Having concurrent access to pools of storage 

facilitates clustered solutions, including OS-based (such as with Microsoft Server 

Cluster Services), application-based (such as Oracle RAC and GRID), or server 

virtualization high availability (such as with VMware vSphere). Remote replication 

capabilities of Mirrorclones enable clustered hosts to operate with wide geographic 

dispersal. 

 Migrating data from one location or device tier – data can be easily moved between 

more expensive higher-performing disks or disks configured for high levels of fault 

tolerance to less expensive lower-performing or disks configured for less fault 

tolerance in the same array. This capability allows administrators to lower costs and 

dynamically match application storage requirements to storage configuration 

characteristics. 

 Replicating data within or between arrays – replicating data, whether through 

snapshots or clones, to another location in an array or between arrays (usually 

requiring additional software on the arrays), is eased when the physical location of 

the data is irrelevant to the replication process. 

 

Storage virtualization can occur internally within storage arrays (usually known as 

storage-based virtualization), or externally among storage arrays (usually called 

network-based storage virtualization). External virtualization can operate across arrays 

of the same brand and model or in a network of heterogeneous arrays. External 

virtualization can facilitate tiered storage to disparate devices as well as provide 

simplified management of storage across a large enterprise. 

 

Storage-based virtualization, the focus of this white paper, is the abstraction of devices 

within a single storage system. Among its benefits, storage-based virtualization enables 

access to the storage in a single array by numerous heterogeneous hosts, tiered storage 
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within the array to different types of drives, and better performance than possibly using 

similar but non-virtualized systems. 3  

 

The following section discusses a premier example of storage-based virtualization: the 

HP StorageWorks EVA. 

 

The EVA is an Enterprise Virtual Array 

With the emergence of shared storage arrays on a network in the 1990s, it quickly 

became obvious that being able to share the same physical disks among heterogeneous 

hosts would be advantageous. HP recognized the possibilities, and in 2001 extended the 

RAID concept across the entire contents of a storage system. The result was the 

Enterprise Virtual Array. 

 

Since its creation, the EVA product line was designed to provide maximum performance 

and capacity utilization with reduced storage management costs. The result of this 

design effort was an array with an architecture that simplified administrative tasks by 

minimizing the number of controllable tuning parameters. The value of this design has 

been demonstrated in previous Edison research papers.4 

 

In an HP StorageWorks EVA system, the suggested ideal configuration is to use all the 

disks in the array as a single pool – as a virtualized Disk Group. By combining the disks, 

EVA gains many benefits automatically: 

 Improved Capacity Utilization: by pooling many drives into a single Disk Group, 

available capacity can be more efficiently utilized. For example, there is no need for 

idle drives for fault tolerance as parity information is shared across all disks in the 

group. 

 Excellent, self-tuning performance: by utilizing many disks in a Disk Group, data 

I/O is streamed and load balanced across all the drives (called spindles when the 

context is performance and scale). 

 Dynamic expansion of the disk pool: when new disks are added to the system they 

can automatically be added to the existing Disk Group and the workload can 

 

                                                      
3 Storage virtualization in all its forms is quickly becoming more important to organizations of all 

sizes. For example, an InfoPro December 2008 survey IP expects 50 percent of the Fortune 1000 to 

have virtualization in use by the end of 2009. 
4 See the document library on the Edison Group web site: http://www.theedison.com: “HP vs. 

EMS vs. NetApp,” “HP EVA4400 Challenge,” “Comparative Management Cost Study: Workload 

Weighting for Mid-Range Storage Array Administrators” 

http://www.theedison.com/
http://www.theedison.com/pdf/2008_Samples_HPEVATCO.pdf
http://www.theedison.com/pdf/2008_Samples_HPEVATCO.pdf
http://h18006.www1.hp.com/storage/whitepapers.html?jumpid=reg_R1002_USEN
http://www.theedison.com/pdf/2009_Samples_StorageAdmin.pdf
http://www.theedison.com/pdf/2009_Samples_StorageAdmin.pdf
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automatically be redistributed to all the members in the pool without the need for 

administrative action. If the attached host operating systems support the 

functionality, their mounted storage can expand as the Virtual Disks 5 (Vdisks) to 

which the hosts are attached are expanded within the Disk Group. 

 Snapshots and other replication technologies: these replication technologies are 

much easier to implement when physical disk considerations do not intrude upon 

the procedures required to create and manage the resulting data. 

 Remote replication: since the nature of the physical disks is abstracted, replicating to 

a remote device that might have different disk types configured for different 

availability and performance characteristics becomes much simpler to implement, 

manage, and perform. 

 Easier management: it is easier to manage a whole system as a single storage object 

rather than as numerous individual elements. 

 

The EVA architecture provides additional business value in the areas of flexibility and 

versatility. Disk Groups comprised of many drives make an EVA system highly flexible. 

Unlike other storage arrays, where changes to configuration settings can require major 

resetting of configuration attributes, changes to an EVA usually require just a few clicks 

of a mouse. 

 

An EVA system is also highly versatile. The Disk Group paradigm allows hosts running 

almost any recent or current operating system to make use of EVA features and pooled 

storage. Servers (or hosts) performing different IT roles can make use of the same 

storage array without having to make configuration choices that limit capacity 

utilization or performance. Vdisks created within a Disk Group can be provisioned for 

any supported operating system. This abstraction shields administrators from concerns 

about hardware configuration issues when provisioning hosts or managing capacity. 

 

A virtual array design consisting of large Disk Groups comprised of like disks has 

another advantage: drive capacity can be more efficiently utilized, especially with the 

competing concerns of performance, availability, and flexibility. The next section 

discusses how the EVA utilizes array capacity in a truly efficient manner. 

 

 

                                                      
5 A Virtual Disk is HP’s term for a LUN to which hosts are attached. In this whitepaper, the 

abbreviation Vdisk will usually be used. 
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How Storage is Utilized with EVA 

When an EVA is used for the first time (initialized), it is usually recommended that all 

the drives (or at least all the disks of a specific drive type) be virtualized into a single 

Disk Group. When this is done, parity information is spread across all of the drives in 

the group, resulting in a highly fault-tolerant pool of storage. 

 

Ideally, Disk Groups are created to optimize the attributes of the types of disk drives 

from which they are composed. A Disk Group comprising 15,000 RPM FC (Fibre 

Channel) disks will provide high performance while a Disk Group comprising less 

expensive Fibre FATA (Fibre Channel or FC ATA) disks will provide reliable 

performance and greater capacity, due to the higher native capacity of FATA disks. 

When ultra-high performance is required, a Disk Group comprising SSD (Solid State 

Drive) drives can be used. 

 

The algorithms used to reserve reconstruction space are based upon taking twice the 

capacity of the largest disk in the group and multiplying it by the disk protection level 

(0, 1, or 2). 6 Called distributed paring, this approach 

ensures that all disks are available for application 

use. The largest disk in the group is used to ensure 

equal protection of both the largest and smallest 

disks. In fact, other than within the context of the 

total space available to the Disk Group less the 

calculated disk failure protection space, the size of 

the individual disks are almost irrelevant to disk 

protection and Disk Group configuration. 

 

Unlike most other arrays, EVA does not reserve 

physical disks as spares. While this approach may 

seem less efficient, it actually confers advantages. 

The reserved disk sparing approach in traditional 

arrays usually requires that the spare disks be 

equal in size to the largest disks being protected (if mixed disk sizes are even allowed), 

which means that spares must be the most expensive disks in the array: expensive 

resources that are ordinarily not even being used.  

 

 

                                                      
6 In an EVA, disk failure protection for a disk group is available as none, single, and double. 

These protection levels reserve space to handle none (0), single (1), or double (2) disk failure-

reconstruct cycles within a disk group. 

Edison describes a storage 

array as “truly efficient,” not 

just by the relative usable 

capacity when all 

configuration choices have 

been made, but also by the 

degree to which physical 

resources in the array can be 

utilized and to what extent 

configured virtual storage 

space in the array can be 

accessed by hosts. 
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Another advantage of the EVA approach is that, unlike the hot spare approach, there is 

no risk that a reserved disk might be unusable when needed. 7 

 

Array Storage Capacity Considerations ɬ How Configuration Choices Affect 

Capacity 

As has been previously stated, the recommended standard configuration of an EVA is to 

pool all of the disk drives of a specific type (FC, FATA, or SSD) into single Disk Groups. 

Vdisks are created within the Disk Groups to which hosts are connected or presented. In 

the discussion that follows, we show how this apparently simple architecture enables 

truly efficient capacity utilization. 

 

In an EVA with disk drives of all three types, a standard configuration would consist of 

one Disk Group for each type. As additional drives get added to the array, their capacity 

is simply added to the capacity of the group for that disk type. Drives can be added to a 

Disk Group regardless of their capacity. A group comprising 146 GB 15K FC drives can 

be expanded by adding other 15K FC droves of any size from the selection available at a 

given time. These currently range from 146 GB to 600 GB. Adding additional drives of 

larger capacity to a Disk Group will have an initial effect on available capacity, as the 

data protection algorithms mentioned above adjust space to account for the larger disk 

sizes. 

 

When the disk drives in an EVA are assembled into a Disk Group, the disk failure 

protection algorithms address physical disk failure issues. Putting the storage space to 

use involves the creation of Vdisks to which hosts are attached. A Disk Group can 

comprise many Vdisks. 8 Each Vdisk can be configured to emulate various Virtual RAID 

levels.9 A Disk Group can support Vdisks running any or all of these Vraid levels. This 

differs from other storage arrays, were data protection is directly dependent upon how 

the disks are grouped for LUN creation. For example, on EMC CLARiiON, disks are 

assembled into RAID Groups that provide within the same construct disk failure 

protection (including the need for one or more otherwise idle spare disks) and data 

 

                                                      
7 This also means that there is no need to monitor the operational state of unused spare disk, 

further lowering management complexity. 
8 Current firmware supports a maximum of 2048 Vdisks, containers, snapshots, Snapclones, 

Mirrorclones, and/or DR Logs across all the disk groups on the array. 
9 HP labels the data protection configuration of Vdisks with the term Vraid. There several levels 

of redundancy available: Vraid 0, which provides the lowest availability but uses the least raw 

capacity; Vraid 1, which provides the highest availability but uses the most raw capacity; Vraid 5, 

which provides high availability but uses some capacity for parity protection; or Vraid 6, which 

provides the highest availability while using some capacity for parity protection. 
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failure protection. This means that data in a LUN is dependent upon the same fault 

tolerance mechanism used for disk failure protection. On EVA Vdisk, data protection is 

independent of disk failure protection. 

 

As previously mentioned, EVA utilizes a portion of the disk capacity in the Disk Group 

for drive protection, dependent upon the size of the largest disk in the group and the 

projection level chosen. If the largest disk in a single-protection level Disk Group is 300 

GB, then 600 GB of the total space of the group is reserved. Command View EVA 

administrative software calculates available space for the Vraid types available on the 

array and presents that total to the administrator when a Vdisk is created. The size of the 

Vdisk is subtracted from the available space, without the need to consider Vraid 

overhead. This greatly simplifies the task for administrators. If they need to create an 80 

GB Vraid 5 Vdisk, they simply define a Vdisk of that size and select the appropriate Disk 

Group for their needs; the required space is allocated and 80 GB is subtracted from the 

available Disk Group capacity. The following screen shot illustrates what the 

administrator sees. 

 

 

Arrays where disks are grouped into RAID groups with spares typically require that all 

the disks in the RAID group be the same size and that there be at least one hot spare for 

every ten to twelve disks, though some systems allow for global spares – spares that are 

available to any RAID group on the array. 

 

RAID group-centric arrays often limit the number of disks that can be used in a group. 

For example, EMC CLARiiON arrays are limited to sixteen disks in a RAID group. EVA 

Disk Groups can comprise all the disks in the array: an EVA 8400 could have 324 disks 

in a single Disk Group. When reviewing the two approaches, it is obvious that it is very 
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hard to compare the differences in available capacity. Rather than devising 

configurations that could be perceived as showing bias towards one vendor or another 

and attempting to compare the efficiency of the arrays, Edison only looked at capacity 

efficiency for EVA. 

 

Even for a single array, calculations of the potential available capacity are fraught with 

difficulty. Disk arrays are intended to meet a broad range of configuration needs; the 

number of configuration variations and their affect on utilization is all but incalculable. 

EVA capacity utilization efficiency can range from as high as 73 or 74 percent (see the 

sample in the appendix) to levels of 50 percent or even lower. 

 

Edison’s analysis of EVA capacity efficiency revealed that there is more to the topic than 

shown by the simple calculations mentioned above. For example, administrators on an 

EVA have much greater configuration flexibility than is available to administrators of 

other vendors’ arrays. When tasked with expanding Vdisks up to their maximum size 

(currently 32 TB as compared to arrays from other vendors whose maximum LUN size 

is 2 TB), they do not face the inflexibility and resulting administrative complexity 

experienced by EMC CLARiiON administrators. CLARiiON administrators are limited 

to RAID groups of 16 drives. If the need is to expand a LUN to a size greater than the 

capacity of a RAID group, they must go through a series of operations that includes the 

creation of an additional LUN or LUNS and the merging of the new LUNs with the 

existing LUN. Each step in the process also has multiple options and restrictions that 

must be addressed. Not only is this process much more complex, but the potential for 

orphaned capacity in RAID groups increases as LUNS span multiple RAID groups. 

 

Another way in which EVA can use storage capacity more efficiently is inherent in the 

way that data protection via Vraid functions within a disk group. Once a disk group is 

created, the Vdisks required by the various host and applications to be attached to the 

array are created with the Vraid characteristics they require without concern about the 

number of disks, where they are located, their individual capacity, and so forth. If 

applications need the performance advantages of RAID 0, then Vraid 0 Vdisks are 

created. If the data on the applications needs the high levels of data protection offered 

by RAID 6, a Vraid 6 Vdisk is created. Assuming only one type of drive is required or 

available, then both Vraid types can be created within a single disk group, using 

available space in a manner as efficient as possible and greatly simplifying configuration 

and management of the array. While some planning of how an array is to be used helps 

in acquiring and performing the initial configuration, planning in great detail is not 

required to make efficient use of an EVA. 

 

With RAID Group-centric systems, such as the EMC CLARiiON, administrators must 

plan in detail and in advance how they are going to configure their arrays. Not only 

must they know what applications are going to be accessing the array before it is 
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installed, they must have an understanding of the data protection requirements for each 

of these applications, the immediate capacity required, the expected utilization growth 

for at least the near term, the types of disks in the array and where they are located, as 

well as many other factors. This information then must be documented into a 

configuration plan so that the array can be put to use. Once the system plan has been 

documented, adjustments may need to be made to ensure adequate capacity is available 

to meet the requirements in the plan. Using the same example we used above for the 

EVA, RAID 0 and RAID 6 groups must be created. The number of disks required to 

provide adequate capacity for each group must be identified, and the issue of how to 

utilize unused disks must be addressed. 

 

Edison’s research shows that the manner in which EVA addresses storage capacity is not 

only efficient, but — equally important — it enables flexibility and versatility in the use 

of the SAN. The next section discusses this flexibility and versatility in more detail. 
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Flexibility and Versatility 
 

 

This section discusses flexibility as a business value and versatility as an IT-related 

value; it then shows how HP EVA delivers flexibility that results in increased business 

value and versatility as it affects the value of Information Technology. Since many of the 

topics covered are discussed in more detail in other sections, they will only be touched 

on briefly here. 

 

Complex technology processes can hinder changes in business processes, restricting the 

flexibility businesses need to survive in our challenging and dynamic global economy. 

EVA architecture allows rapid and simply performed configuration changes that 

support evolving computing environments with such previously discussed features as 

large Disk Groups, Disk Groups by drive type, and Vdisks with multiple Vraid settings. 

Other EVA features — such as the ability to clone Vdisks across Disk Groups, across 

Vraid types, and between arrays (among other features) — all work to deliver the 

flexibility organizations need. 

 

For example, internal development teams often need access to real data when updating 

or building new applications. Snapclones provide a simple means for development 

teams to work with real (though inactive) data, by making a copy that can be accessed 

by development servers and workstations. Synchronous or asynchronous Mirrorclones, 

enabled by the addition of HP StorageWorks Continuous Access EVA to RSM, can 

provide local data access around the world, eliminating latency as an issue for mission-

critical applications. This means that productivity can follow-the-sun. 10 

 

Data Lifecycle Management is an area where IT departments need versatile solutions. 

Command View plus HP StorageWorks Business Copy EVA software eases data 

lifecycle management by simplifying the movement, through Mirrorclones or 

Snapclones, of Vdisks between Disk Groups for internal tiered storage. Virtual disks can 

even be moved across Vraid types as protection requirements change. Snapshots can 

also be made across Vraid types, allowing the use of more capacity-efficient Vraid types 

for less critical data. Lifecycle management via replication between arrays by adding the 

optional HP StorageWorks Continuous Access EVA software enables data movement to 

different model arrays for archiving, compliance, application-specific, scaling, etc. 

 

                                                      
10 Follow-the-sun is a type of global workflow in which tasks are passed around daily between 

work sites that are many time zones apart. Such a workflow is set up in order to reduce project 

duration and increase responsiveness. Thus, the work is "following the sun" and never stops. 

(Wikipedia) 
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EVA enables a very flexible storage infrastructure that is simple to modify as needs 

change. EVA is versatile enough to meet dynamic business needs without imposing 

limitations on performance. The next section discusses how the EVA enables high 

performance through its virtualized architecture and management ease of use. 
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Performance 
 

 

This section describes the aspects of EVA architecture and Command View management 

that deliver better built-in performance. 

 

Configuration choices for a storage array are often a matter of making tradeoffs. 

Choosing a configuration for capacity may have an effect on availability or performance 

as high performance and capacity generally have an inverse relationship. That 

relationship often adversely affects costs. HP StorageWorks EVA technology can reduce 

costs while also achieving high performance. 

 

Array performance management usually follows one of two strategies: contention 

management or workload distribution. Contention management involves isolating 

different performance demands to independent resources in an array (usually disks and 

controllers). An example of this is assigning database table space and log files to 

separate disks. The theory is that removing the contention between the two workloads 

improves overall system performance. 

 

The other strategy is workload distribution, where demand is evenly distributed across 

a set of array resources. The aim behind this strategy is reducing possible queuing 

delays by using the most resources within the array. 

 

In the early history of storage devices with limited caches and large stripe sets, 

contention management was a good strategy. However, as technology has progressed, 

workload distribution is now the simplest technique for maximizing real-world 

performance. While you can still manage EVA performance using contention 

management, the potential for errors in matching the demand to the resources decreases 

the likelihood of achieving the best performance. 

 

The standard EVA configuration of a Disk Group composed of many disks of the same 

type (FC, FATA, or SSD) is the basic high-performance solution. In most cases, for 

highest performance, organizations should fill an EVA with as many disk drives as 

possible while creating fewer Disk Groups. In the past, HP documentation suggested 

that combining disks of different speeds into a single Disk Group would have little to no 

effect on performance, as data is striped across all the disks in the group. Today, HP is 

only offering 15 K FC disks, so with newer disks this is no longer even an issue. Existing 

EVA customers can be assured that adding newer 15 K disks to a Disk Group comprised 

of 10 K FC disks will see a performance increase commensurate with the proportion of 

10 K to 15 K disks. This means that an array can be updated to higher speed, and 

probably larger capacity disks, simply by adding 15 K and removing 10 K drives until 
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they all are running at 15 K. Managing this process in Command View EVA is simple 

and has a limited effect on Disk Group and virtual disk operation during the migration 

process.11 

 

For the maximum performance possible with an EVA, Solid State Disks offer several 

times the performance of traditional FC disks. Throughput and latency with random 

small- and large-block read and write performance can be astounding when compared 

to FC disks. As previously mentioned, SSD drives are excellent choices where 

transaction processing, data mining, and high performance databases require top 

performance. 

 

When configuring SSD on an EVA, the disks should be configured into a single Disk 

Group. Depending upon other array configuration details — such as having FC, FATA, 

and SSD disks in a single array — an EVA controller can become a bottleneck when 

supporting mixed disk types. In that case, the SSD Disk Group should probably be 

allocated to a single controller. 

 

 

                                                      
11 The process of migration from 10K to 15K disks within a disk group will consume 

administrator time as each new drive needs to be integrated into the disk group before another 

drive can be added. The time required for the migration will depend upon the number of disks in 

the group, their capacity, and how much data is actually being stored. 
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Conclusion 
 

 

Edison Group’s research has demonstrated that the HP StorageWorks EVA family of 

midrange storage systems provides organizations with truly efficient, reliable, and high-

performance solutions that are flexible and versatile to fit a wide range of needs. 

Designed at the outset for virtualized storage, EVA enables the efficient delivery of 

storage capacity at performance and reliability levels suitable for almost any application 

an organization can throw at it. 

 

In its standard configuration, EVA delivers truly efficient capacity utilization by 

harnessing all available storage resources in a manner that all but eliminates orphaned 

capacity. By pooling disks of any given type into large Disk Groups within which 

Virtual Disks can be created, data is doubly protected from disk failure at the group 

level and at a Virtual RAID level suitable to the application. Vdisks can be resized as 

needed, and — with the appropriate software on the array and host — access to 

additional capacity can be dynamically addressed. 

 

Depending upon the number and types of disk drives installed and the requirements of 

the hosts attached, an EVA can deliver capacity utilization levels approaching 75 

percent. It delivers these utilization levels without requiring wasteful, unused spare 

drives that themselves need monitoring for functionality if they are to meet their 

purpose as hot replacements in case another drive fails. 

 

While detailed planning for provisioning can be done along the lines required for other 

arrays, an EVA administrator has much more freedom in the choices to be made and 

greater ability to modify the configuration as business and technical needs evolve. Other 

vendors’ arrays require careful, detailed planning of all the factors of configuration for 

reliability, performance, and capacity utilization. 

 

Planning for any array requires knowledge of the number and types of hosts to be 

attached, the applications that will be running, and the current and near-term future 

capacity requirements. The capacity requirements determine the number of drives 

needed. Application requirements help determine what types of drives are required (FC, 

FATA, or SSD). With an EVA, once this information is known, administrators are free to 

configure the array to best meet these requirements, making configuration adjustments 

on the fly as needed. On other systems, the administrators must plan which disk drives 

will be performing which tasks, which are to be configured for fault tolerance or for 

performance, and must also plan for myriad other details before the array can be put to 

use. 
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Edison believes that the combination of architecturally enabled and truly efficient 

capacity utilization, high performance default configurations, a considerable degree of 

flexibility and versatility, and Command View EVA’s recognized leadership in 

management ease of use makes the HP StorageWorks EVA family of storage systems the 

ideal choice for most organizations. 
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Appendix 
 

 

EVA Product Family Capacity Efficiency Analysis 

The table below illustrates the capacity efficiency of three current EVA models. 

The calculations are based upon very simple configuration parameters. While it is 

possible to use these parameters, it is unlikely that an actual array would be configured 

to these parameters. 

 

The assumptions used include: 

 Each array is configured with the maximum number of drives 

 All the drives in the array are the same size and type 

 All the drives in the array are configured as a single disk group with single disk 

projection. 

 All of the Vdisks that could be created would use Vraid 5. 

 The Vraid parity space required is based upon the EVA 4+1 disk parity model. 

 

  HP EVA4400 HP EVA6400 HP EVA8400 

Maximum Physical Disks 96 216 324 

Disk Size 300 300 300 

One Disk Group w/ parity 

space equivalent to one of the 

largest disks in disk group)  

2 2 2 

Available Active Disks  96 216 324 

Raw Capacity (Physical Disks 

X Disk Size) GB 
28,800 64,800 97,200 

Available Capacity (Active 

Disks - (Spare disks + OS 

Disks) X Disks Size) GB 

28,200 64,200 96,600 

RAID 5 Factor (R5F) (4+1 or 

one parity disk for each 4 

disks in the Disk Group for 

Vraid 5. R5F=Active Disks/4) 

24 54 81 
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  HP EVA4400 HP EVA6400 HP EVA8400 

RAID 5 (Available Capacity/ 

Disk Capacity) - R5F) * Disk 

Capacity) GB 

21,000 48,000 72,300 

RAID 5 Capacity Efficiency 

(RAID 5 Capacity/RAW 

Capacity) 

73% 74% 74% 

 

 

 


