
Five Steps to Reducing  
Storage Costs 
Despite falling hardware prices, the overall cost of storage 
continues to go up. As environments become increasingly 
complex with more robust service level agreement (SLA), 
security, data protection and compliance requirements, the 
time, effort, and budget required to manage these  
environments is skyrocketing. 

There are ways of reducing the overall cost of owning storage, however. This includes 

understanding the current state of storage environments, reclaiming unused capacity, 

improving optimization and utilization, enhancing the intelligence and visibility into 

environments and curbing out-of-control storage consumption by users.

This white paper will discuss:
• Five ways organizations can reduce the overall cost of storage

• Examples from APTARE StorageConsole in applying these lessons

• Next steps in getting a better handle on storage growth, management 

and economics

What Do I Save by Reducing Storage Growth?
The top priority for businesses today is to reduce spending growth, and, not surpris-

ingly, storage is often identified as a key target, accounting for 60 percent of the total 

IT budget. At the same time, capacities are growing on average by around 30 percent, 

pushing spending ever higher.

Many organizations have implemented new technologies to slow the growth of 

storage costs but in most cases have found that it only makes a short-term impact 

and often has the unwanted side effect of increasing spending in other areas. Adding 

complexity to the storage infrastructure almost always results in new challenges in 

managing growth.

Addressing these challenges with an existing storage vendor or engaging a new sup-

plier can result in a better short-term deal but, as always, the storage vendors’ agendas 

are often tied to selling more storage and services.

W h i t e  P a p e r
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As an independent software provider, APTARE helps clients 

get their storage under control by achieving better visibility 

throughout the storage infrastructure while identifying ongoing 

improvements and better utilization and reducing risk to the 

business. APTARE StorageConsole is the software platform that 

helps organizations constantly manage their storage costs and 

provide valuable data and insight to drive new storage projects.

By adopting a phased approach, APTARE has helped organiza-

tions achieve significant savings with existing infrastructure and 

provide an understanding of whether new technologies will 

bring benefit before having to invest.

Even small reductions in growth will compound over multiple 

years and create significant savings.

Starting with 1 petabyte of storage capacity,organizations can 

reduce storage growth from 30 percent down to 25 percent 

while providing a cumulative savings of nearly 1PB over 5 years. 

Now imagine the additional cost incurred for that extra storage 

and you will see why the APTARE solution makes sense. All of 

these savings are achieved without incurring additional risk to 

the business from running out of storage.

Reducing Storage Growth: The APTARE 
Phased Approach
APTARE and its partners have a long history of delivering im-

mediate and measurable return on investment (ROI)as well as 

continual savings over a sustained period of time. 

A typical project will follow most if not all of the 
following phases:

1. Base-lining the current storage infrastructure and 

understand the current state of storage infrastructure, 

including utilization rates and growth patterns.

2. Easy reclamation targets by identifying obvious areas of 

savings through reclamation of unused or under-utilized 

storage.

3. Improve Optimization and Utilization rates without ad-

ditional risks by visualizing storage usage and connectivity 

in near real time.

4. Infuse Intelligence throughout Storage Operations 

and implement phases for better capacity planning and 

provisioning.

5. Improve Storage consumption behavior through an ef-

fective chargeback or showback project.

1) Base-lining the Current Storage Infrastructure
Before you can start reducing storage costs and growth, you 

need understand what the storage environment looks like today, 

what business unit is using the storage, and what is responsible 

for the growth. 

You need to be able to answer the following questions:
• How much storage do I currently have? How much is avail-

able? Used?

• How is the storage divided by tier? How much is available 

by tier?
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• How much storage is each Business Unit/Department us-

ing? Which storage tier?

• How efficiently is the storage utilized? By storage tier? How 

much do I lose to overhead?

• Can I drill-down to more detailed information?

Without this critical information and constant measurement, it 

can be difficult to know where to focus and whether efforts are 

helping.

A good starting point to understand your current environment 

is an overview of all storage arrays in the environment (Figure 1 - 

Array Executive Summary). This single-pane-of-glass view shows 

total storage, available storage, how effectively you have utilized 

thin provisioning, and how that storage has been allocated by 

tier—and the information is sorted by vendor. A more detailed 

view combines multiple reports into a single dashboard to help 

develop a complete picture of storage usage (Figure 2 - Array 

Utilization Dashboard). This tells you if you already have enough 

available storage to avoid a near term storage purchase.

Figure 1 - Array Executive Summary

Figure 2 - Array Utilization Dashboard
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Next, it is helpful to view the storage allocation by business 

entity such as department, business unit, project, or applica-

tion. APTARE allows you to create any number of these logical 

business entities and track the storage usage. This allows you to 

quickly see the amount and type of capacity each application 

has been allocated by tier (Figure 3 - Business Usage by Appli-

cation). In this case, we optionally added a cost to the storage 

usage based on tier.

Finally, you need to track the growth of your storage over time. 

Historical growth allows you to set a baseline measurement to 

compare against future growth to determine if policies are mak-

ing a difference. APTARE allows you to measure growth against 

anything in your environment, including hosts, arrays, applica-

tions, and any business entity. Growth can be shown from an 

array perspective including forecasted and modeled growth 

(Figure 4 - Array Growth).

2) Easy Reclamation Targets
You’ve spent a lot of money on your existing infrastructure, and 

it’s safe to say that you’d want to get the most out of it. 

Consider the following questions:
• Once I allocate storage, where does it go? How is it used?

• Are any policy changes I make improving my utilization?

• How do we get the server, application, and storage teams 

all on the same page?

• Where do I start? What are the low hanging fruits?

• How do I buy less storage next year or at least slow my stor-

age growth?

APTARE’s agentless technology makes it easy to collect informa-

tion throughout your environment, allowing you to really focus 

on utilization and making certain you’re getting the most out of 

your existing infrastructure. Reclaiming storage that is under-uti-

lized helps save you immediate money by reducing the amount 

of storage you’ll need to purchase in the future. Since APTARE 

can see the array, host, AND application views there are many 

different areas where storage can be reclaimed including:

1. Unallocated LUNs

2. LUNs allocated to a host that haven’t been discovered

3. LUNs allocated and discovered but not used

4. LUNs allocated to a decommissioned host

5. Unused space inside a volume group

6. Unused space inside a database such as SQL Server or 

Oracle

7. Over- and under- provisioned hosts

APTARE provides a dashboard views that summarizes all of the 

areas of reclamation (Figure 5 – Reclamation Summary). You 

can run this report across your entire enterprise or by any logical 

grouping as shown below by application. 

Figure 3 - Business Usage by Application

Figure 4 - Array Growth



White Paper: Five Steps to Reducing Storage Costs

© 2014 APTARE, Inc. All rights reserved. Notice of ownership: this document is the exclusive property of APTARE, Inc.   1.14                        Page 5

Unallocated LUNs
Unallocated LUNs are storage that is immediately available. 

While this information is usually easy to see array by array, it be-

comes more difficult when you have multiple arrays, locations, 

vendors, and tiers.  APTARE provides a single view that breaks 

down available storage and available LUNs (Figure 6 – Array Uti-

lization Summary). In addition, the report may show that there 

might be additional usable capacity available for each array.

LUNs Allocated to a Host That Have not Been Discovered
Probably the easiest storage to reclaim are LUNs allocated to 

a host. LUN Masking from the array side may have been com-

pleted, but the host is unable to “see” the storage for one reason 

or another. Typically this storage is difficult for storage adminis-

trators to find because they can only view the storage from the 

array perspective. Since APTARE collects from both arrays and 

hosts, it makes it easy to find storage that the host is unable to 

utilize. In the view below, the first box on the left highlights stor-

age from the array perspective — LUNs allocated to the host. 

The second box shows storage from the host perspective or the 

number of LUNs the host operating system “sees” (Figure 7 – 

Host Capacity and Utilization).

Figure 5 – Reclamation Summary

Figure 6 - Array Utilization Summary

Figure 7 – Host Capacity and Utilization
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LUNs Allocated and Discovered But Not Used
LUNs that the operating system of the host has discovered but 

hasn’t been used can be easy to reclaim as well through APTARE 

StorageConsole, because the solution provides insight into 

whether an application (usually a database) is using the storage 

outside of the operating system. APTARE StorageConsole Host 

Detail View makes it easy to find the LUNs that are not being 

used by a host (Figure 8 – Utilization Detail).

LUNs Allocated to a Decommissioned Host
In a medium- to large- sized environment, hosts are added and 

removed from the environment quite frequently. The problem 

starts when the storage team is not always alerted to hosts 

being decommissioned. Over time, considerable amounts of 

storage can still be allocated to hosts that are no longer present 

in the environment. APTARE provides a simple view (Figure 9 – 

Suspected De-Provisioned Hosts) to show storage allocated to 

hosts that have not been contacted in more than a user defined 

period of time (three weeks in this example). This is storage that 

is easily reclaimed.

Figure 8 – Utilization Detail

Figure 9 – Suspected De-Provisioned Hosts
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Unused Space inside a Volume Group
Once a host has added a LUN to a volume group, it is more 

difficult to reclaim that storage. There are two instances worth 

discussing that are both shown in the screen shot below in the 

host detail view provided by APTARE (Figure 10 – Utilization De-

tail). The first volume group shows a LUN that is entirely unused. 

This is storage that might be reclaimed or at a minimum would 

prevent additional storage from being allocated until this cur-

rent storage is used. The second volume group also has added 

a LUN from an array but there have been volumes created from 

the LUN. This is space difficult to reclaim but still potentially 

available for future use.

APTARE can also show logical volumes that were created but 

not used in a file system (Figure 11 – Unused Partitions). For non-

database servers, this is usually a sign of unused storage.

Unused Space Inside a Database
Databases require a tremendous amount of capacity and can 

account for the majority of the entire storage allocation for most 

organizations. Unfortunately, most storage administrators do 

not have insight into how much of the storage they’ve allocated 

to the host is actually being utilized by the database. APTARE 

StorageConsole Database View allows administrators to not only 

see the mapping from the database data files to the storage ar-

Figure 10 – Utilization Detail

Figure 11 – Unused Partitions
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ray, but how much of that storage is actually used. This usage by 

database instance, table, and data file is highlighted in the Figure 

12 – Array Utilization Summary.

Overprovisioned Hosts
A key view into your environment is a list of hosts that are 

under-utilizing the storage allocated. APTARE StorageConsole 

allows you to set multiple thresholds in order to determine what 

constitutes under-utilized in your environment. As shown in 

the view below (Figure 13 – Over-Provisioned Hosts), APTARE 

StorageConsole tracks current usage as well as a date range of 

historical values chosen by the user to determine the high-water 

mark, so it can compare it against actual utilization.

Figure 12 - Array Utilization Summary

Figure 13 – Over-Provisioned Hosts
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3) Improve Optimization and Utilization
Existing Storage Utilization
APTARE StorageConsole has been specifically designed to 

provide the information necessary to support the provisioning 

process. Once you have visibility into the host details, you can 

further examine the need for additional capacity by validating 

unused or under-utilized storage already allocated to the host. 

With a few clicks, storage administrators can easily validate the 

host’s current utilization in any of the following areas:

• Unbound / Orphaned LUNs

• Excess Capacity at the Volume Manager level

• Unused space inside a VMWare Datastore

• Current File System Utilization Rates 

• Excess Capacity at the application/database

Often the largest source of excess capacity and easy reclamation 

opportunities are unused or orphaned LUNs. Typically, once the 

LUN has been allocated, the storage administrator no longer 

has visibility to the utilization of the storage. The APTARE host 

view can quickly show LUNs that are allocated but not used by 

the host highlighted in the screenshot below (Figure 14 – Host 

Capacity and Utilization).

APTARE StorageConsole can look inside the host’s volume 

manager to see how capacity has been allocated to volume 

groups and how that storage is being utilized. In the example 

below (Figure 15 – Disk Partitions / Volume Group Details), we 

see two LUNs that have not been used by the volume manager. 

This represents more than 100GB of free capacity that might be 

leveraged to satisfy the current allocation request.

Figure 14 – Host Capacity and Utilization

Figure 15 – Disk Partitions / Volume Group Details
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In addition to making sure there are not any LUNs not being 

used at the physical machine level, storage administrators also 

need to verify the utilization of the datastores available in the 

ESX cluster when a request is made for more space to an ESX 

host for a VM guest. It is also helpful to check for VMs not in 

inventory – notice the highlighted 690GB of space taken by VMs 

no longer available (Figure 16 – Datastore Utilization Summary).

It is possible that all the allocated space has been used by the 

host and given to filesystems/volumes on the host. APTARE can 

also show if these filesystems are being utilized effectively. The 

report example below (Figure 17 – Filesystem Summary) indi-

cates an ASM mount point with nearly 2TB of free capacity avail-

able. Depending upon the nature of the provisioning request, 

this information could serve as a justification of denial.

Host Mapping
It is necessary to understand the place of the host in the overall 

storage environment. In other words, how is it connected 

through the SAN backbone to the storage arrays? Will I need to 

create new masking or connections?

Figure 16 – Datastore Utilization Summary

Figure 17 – Filesystem Summary
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Figure 18 – Host to Storage Dashboard

Figure 19 – VM Guest End-to-End LUN Mapping

In the below example (Figure 18 – Host to Storage Dashboard), 

we have a storage request from the host Hemera. APTARE Stor-

ageConsole provides the detailed topology map along with any 

connections to the storage and any zones for that host.

Likewise in the virtual environment, storage administrators want 

to know how a VM guest is mapped to the storage they are 

providing (Figure 19 – VM Guest End-to-End LUN Mapping).
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What Array/Tier Should I Use?
When determining what array to use to allocate storage, most 

administrators need to “just know” what array offers each tier. It 

is very difficult to show an enterprise-wide view of the storage 

environment by tier. However, this is the most helpful place to 

start to determine what array makes the most sense to satisfy 

the storage request.

Drilling down on a tiering policy shows all of the arrays that 

provide storage for that policy tier (Figure 21 – Chargeback Array 

Capacity), making it easy to choose the array that best fits the 

request made by the business entity.

Figure 20 – Chargeback Policy Capacity

Figure 21 – Chargeback Array Capacity
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Performance Profiling
It is necessary to understand the current performance profile 

before suggesting a lower tier or higher tier of storage for any al-

location request. APTARE StorageConsole creates a performance 

profile for each type of storage and compares the performance 

each of each host against that profile (Figure 22 – Storage 

Performance). This analysis provides a quick method for stor-

age administrators to see how the host requesting storage is 

performing against the benchmarked norm.

Properly distributing masked capacity across the storage array 

and fabric ports is essential in maintaining performance levels 

and mitigating risk from higher utilization rates of storage from 

the utilization phase of the project. APTARE StorageConsole pro-

vides performance metrics that can assist an administrator with 

determining the ports that are least utilized (Figure 23 – Port 

Throughput by Array).

Figure 22 – Storage Performance

Figure 23 – Port Throughput by Array
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Figure 24 – Port Performance Details

It is also necessary to look at the performance of the switch ports 

used by both the host and array (Figure 24 – Port Performance 

Details) in order to determine that additional storage allocations 

will not cause undue stress on the existing infrastructure.

4) Infuse Intelligence throughout Storage Operations
Capacity Planning
Accurate capacity planning is a crucial function of any orga-

nization. The IT team needs to be able to analyze the storage 

requirements of the business and align them with buying 

cycles. To accurately predict storage by vendor, location, and tier 

enables IT to dramatically reduce the amount of excess storage 

that is purchased with a “just in case” justification. Capacity plan-

ners with a lack of visibility tend to buy every terabyte of storage 

that is requested or even add more to avoid the more critical out 

of storage condition.

When performing Capacity planning activities, you need to  
ask the following:

• How fast is my storage growing based on:
- Vendor
- Storage Tier
- Location
- Department/Cost Center

• How long will my un-allocated capacity last?

• Can I normalize my storage across different vendors to cre-

ate defined storage tiers?

• Are there specific amounts of storage that have to be al-

located at a known date in the future?

• How much capacity do I have in the SAN infrastructure and 

does it match my storage requirements?

• How many new hosts or VMs are being added to the stor-

age infrastructure?

• Are new technologies like thin provisioning helping to slow 

storage growth?

• Do I have enough backup infrastructure to protect all data 

in the storage environment?
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Figure 26 – Hosts at Risk

Figure 25 – Allocated Available by Array / Array Allocated Forecast

For effective capacity planning, it is necessary to be able to 

analyze the trending of storage usage in numerous ways – by 

tier, business unit, project, internal customer, or any other logical 

grouping needed. In other words, you need to track usage by 

what is most critical to your business. APTARE reports (Figure 25 

– Allocated Available by Array / Array Allocated Forecast) show 

growth trends by storage array, even allowing the capacity plan-

ners to add “what if” capacity to the projections.

The Hosts at Risk report (Figure 26 – Hosts at Risk) provides a 

projected “risk date” where the host has a potential to run out of 

space based on past actual utilization of the storage allocated. 

An alert is commonly set on this report to identify hosts at risk 

in the next 30 days. In addition, it is helpful to find hosts that are 

over-provisioned – more storage allocated than being used (Fig-

ure 27 – Over-Provisioned Hosts). The aptare2 server has 25 TBs 

allocated and is only using 14 GBs of space. Effective capacity 

planning can spot these cases of under-utilized storage. 
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Intelligent Provisioning
One of the most difficult aspects of a storage administrator’s job 

is to provision storage without having all the necessary data. 

Making sure the storage amount and tier is provisioned appro-

priately based on actual usage dramatically reduces both the 

cost and growth of storage. 

Some of the data points that are typically missing revolve  
around these questions:

• Are we over-allocating to avoid future requests?

• Has the requestor used all of the LUNs already allocated?

• Does the requestor already have unused storage on their 

server(s) or ESX host?

• Is there free Volume Group Capacity?

• Is there excess File System Capacity?

• Are there decommissioned servers that sill have allocated 

storage?

• What tier of storage is the requestor currently using for this 

particular application?

• What are the backup/replication requirements for the 

request?

• Based on growth projections, which array/pool makes the 

most sense to use for the allocation?

• Is there storage already reserved for other projects?

• What does the existing I/O performance look like?

• Do we have enough of the requested storage tier?

• Are we creating thin-provisioned storage to thin-provi-

sioned Virtual Guests?

APTARE StorageConsole has unique integrated view of storage, 

SAN fabric, virtual and physical hosts, backup needs, and applica-

tions and provides storage administrators with the information 

needed to answer the tough questions about any allocation re-

quest. The single pane of glass provided by the APTARE Storage-

Console platform not only makes it incredibly efficient to make 

the provisioning process more intelligent, it makes it possible for 

every storage allocation.

Here are the areas you should consider to make your  
provisioning process more intelligent:

• Host Views

• Existing Storage Utilization

• Host Mapping

• What Array/Tier Should I Use?

• Performance Profile

Host Views
APTARE StorageConsole consolidates all the information from 

the hosts in the environment to show both an allocated and uti-

lized view of the storage. The latter view is generally missing for 

storage administrators, making it nearly impossible to determine 

if the host is already using the storage previously allocated. 

Figure 27 – Over-Provisioned Hosts
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APTARE StorageConsole provides an unparalleled level of 
detail including:

• Fibre Channel host connections

• Clustered host information

• HBA make, model, firmware, etc.

• Volume manager disk usage and mapping 

including versions

• Filesystem and volume usage

• Host OS, version, make, and model

• Multipathing software, version, and connections

• CPU, memory, and IP network performance

• Oracle ASM mapping and usage

• Oracle, SQL Server, and Exchange allocation and 

utilization metrics

As you can see from the following examples (Figure 28 – Utiliza-

tion Detail), APTARE StorageConsole provides detailed informa-

tion about basic host information, topology through the SAN 

and storage, any related hosts that are utilizing the same LUNs 

(like in a cluster), the mounted volumes, and any NAS shares 

present.

Figure 28 - Utilization Detail
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For virtual hosts, APTARE StorageConsole also provides detailed 

information about the VM guest that includes OS, VM Path, 

volumes including utilization metrics, and disks provided to the 

VM (whether raw mapped or through a datastore) (Figure 29 – 

VM Detail).

Figure 29 – VM Detail
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5) Improve Storage Consumption
Chargeback/Showback
Storage growth is inevitable, but reclamation can help mitigate 

that growth to find the underutilized storage today. Charging 

business units for their storage use is the most effective way to 

slow future growth. If you’re not ready to actually charge your 

business units for their storage usage, showback is the next best 

thing. Here are the key questions:

• How much storage is each Business Unit allocated? Utiliz-

ing? On which tier?

• How do I remove manual steps in determining storage 

allocation?

• What do I do with thin provisioning? Automated tiering? 

Virtualized storage?

• Do I charge for actual used vs. allocated?

• Does storage use align with business direction?

• What is the true cost of storage use?

Utilizing APTARE StorageConsole’s chargeback/showback fea-

tures provides automated chargeback/showback by allocated 

storage, utilized storage, storage tier, heterogeneous arrays, 

SAN storage, NAS storage, and even DAS. You can now show or 

charge a Business Unit, division, project, application, data center, 

or any other logical grouping you can envision. 

APTARE StorageConsole’s storage chargeback provides the 
following benefits:

• Flexible, automated chargeback to fit an infinite 

number of chargeback models

• Slows storage growth moving forward

• Encourages efficiencies and better decisions based 

on actual costs

• Serves as a building block towards a storage utility model

• Identifying (and recovering) storage costs of projects, de-

partments, business units

• Instant information available to each department – no 

black box

• Verify that all storage is assigned to some business entity

The first step in defining chargeback/showback is to create poli-

cies around tiers of storage. APTARE StorageConsole’s flexible 

model allows tiers to be defined by array families, array name, 

array type, drive speed, drive type, drive capacity, whether raid 

type is local, DAS, or thin provisioned, domains, replicated, pool 

name, FAST policies, device type, and more (Figure 30 – Tier 

Creation). This allows for creation of tiers with the following 

attributes: DMX or VMAX with 15k Fibre Channel drives that are 

replicated and thin provisioned. Once the policies are defined 

for each of your tiers, you can also assign a cost. Most custom-

ers choose a fully loaded cost per terabyte (including software, 

switch ports, heating/cooling, etc.). APTARE’s solution is flexible 

enough to allow each individual business entity to define stor-

age tiers (and costs).

Figure 30 – Tier Creation
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APTARE provides views into your storage based on the custom 

storage tiering policies you’ve defined. You can quickly see by 

tier total capacity, used, available, LUNs created, allocated, unal-

located, and even if there is thin provisioned storage meeting 

the policy definition (Figure 31 – Chargeback Policy Capacity). 

This allows storage administrators a quick method of determining:

• Total amount of storage for each tier

• How much storage is available to allocate in each tier

• Fully loaded cost per tier

• RAID storage not being utilized

Next you would assign an attribute (or multiple attribute) that 

defines your logical grouping to one or more of the APTARE 

objects – host or VMs or applications or volumes or arrays or 

pools. This provides the ultimate flexibility in how storage usage 

is displayed back to your internal or external customers. These 

attributes are usually synced with some external source like a 

CMDB. Once the attributes are defined and assigned, aggregat-

ed or detailed views of the usage by those business entities are 

always available. It is also useful to view storage costs by multiple 

logical entities at once as shown in the dashboard view below 

(Figure 32 – Chargeback Views).

It is also necessary to provide detailed views of usage at a host 

level to allow the business units to determine where they are 

using storage and how best to allocate their purchasing dollars. 

APTARE StorageConsole provides those usage views by host in a 

particular business grouping (Figure 33 – Chargeback by Host).

You can then drill-down to the exact LUN and array that host is 

utilizing storage from. These details help to right size the envi-

ronment (Figure 34 – Chargeback Detail).

Figure 31 – Chargeback Policy Capacity

Figure 32 – Chargeback Views
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In Conclusion
Organizations have been dealing with rising storage needs and 

exploding costs for too long. APTARE provides complete end-

to-end visibility into storage environments from host to LUN to 

backup to recovery in a single reporting solution. This valuable 

insight—collected automatically and in near real time—allows 

organizations to get a handle on their current environments, re-

claim under-used capacity, improve optimization and utilization, 

infuse intelligence into storage operations and improve the stor-

age consumption habits of users. Put together, APTARE helps 

organizations reduce the rate of storage growth while stymieing 

the overall cost of owning storage. 

A successful storage strategy is just one more step toward a 

more flexible and dynamic business.

Figure 33 – Chargeback by Host

Figure 34 – Chargeback Detail


