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About this paper
A Black & White paper is a study based on primary research survey data 
which assesses the market dynamics of a key enterprise technology  
segment through the lens of the ‘on the ground’ experience and opinions 
of real practitioners — what they are doing, and why they are doing it.
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Exectuive Summary
In July 2016, Pure Storage commissioned an independent study, conducted by 451 Research, 
that surveyed 253 enterprise IT decision-makers responsible for storage technology decisions 
in order to quantify the business impact that Tier 1 storage had on organizations. In the study, 
we found that a majority of the companies surveyed (52% of respondents) had to cancel IT 
projects due to problems associated with their Tier 1 SAN-based storage arrays. IT organiza-
tions that were impacted by poor performance faced a number of key issues, including cus-
tomer loss, transaction loss and damage to their organization’s reputation. 

Disruption for organizations came from a number of sources, including time-consuming array 
maintenance and tuning, disruptive hardware upgrades and slow provisioning. Interviews also 
revealed that performance and reliability issues created strained relationships with business 
stakeholders. In terms of proactively eliminating these issues, enterprise IT organizations we 
interviewed found that the implementation of an all-flash array enabled them to reduce the 
aforementioned disruption and provide a productivity boost for their businesses. 
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Inadequate Performance and Complexity Are Hurting Organizations
In a survey commissioned by Pure Storage, which included 253 enterprise end-user respondents responsible for making 
storage decisions at their organizations, 52% of respondents said they had to delay or cancel an IT project due to complex-
ity around the management of their Tier 1 SAN-based storage arrays.

Figure 1: Complexity and Performance Harm Businesses
Q:  Within the last two years has your organization had to delay or cancel any IT Project due to a higher than anticipated level of complex-

tiy around managing your Tier 1 SAN-based storage array? 
Source: 451 Research
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Figure 2: Lost customers and transactions
Q:  Please indicate which of the following negative outcomes wuold be most damaging to your organization as a result of inadequate 

storage performance.  
Source: 451 Research
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Among the survey respondents, 52% also claimed that a storage performance deficiency had a negative business impact on their 
organizations in the last two years. There are a wide variety of problems that can emerge from insufficient storage performance: 
Lost transactions (20% of respondents) and lost customers (18%) were the top two negative outcomes cited in the survey (See 
Figure 2), with damage to the organization’s reputation also ranking highly. For heavy regulated industries such as financial ser-
vices and healthcare, poor storage performance could also result in organizations having to pay SLA penalties.
A significant outage or performance degradation can have a huge financial impact for storage end users. A digital pub-
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lishing end-user in our study estimated that his organization would lose tens of thousands of dollars for every minute his 
systems were not running effectively, since his company is heavy engaged in an arbitrage play, which requires rapid pro-
cessing to make timely decisions.

Business Insights and Customer Experience Demand Performance
Another key issue that was highlighted both in this survey and in our end-user interviews was the negative impact of slow-
er business insights. This should only become a bigger problem as organizations begin to expect and demand real-time 
analytics and business intelligence to make timely decisions in order to gain a competitive edge on rivals or to improve 
operational efficiency.

 We make business decisions based on a variety of reports that get rung off of our databases... One of those reports 
took about eight, eight-and-a-half hours to run every single night, and then the management people make their 
decisions... so if there’s any other lags or if they didn’t get them, it caused problems. [Our all-flash array] sped that 
up, so we don’t have to worry about if there’s going to be a delay or they won’t have them in the morning.

–Virtual Infrastructure Manager, Midsized University
Data warehousing and analytics, big-data analytics and in-memory databases were top use cases for all-flash array deploy-
ments, according to survey respondents (see Figure 3), and these are clear areas where the performance of all-flash arrays 
can make a difference in terms of accelerating business intelligence operations for organizations.

Figure 3: Analytics and business intelligence are key drivers
Q:  Which applications do you currently run in your All-Flash Array? Select all that apply.
Source: 451 Research
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Poor customer experience is another major problem that can emerge as a result of insufficient storage performance. With an in-
creasing number of organizations focused on improving customer experience, IT administrators will have to become more con-
cerned with the satisfaction ratings of their clients and the customers that will be impacted by poor performance or availability.

 If the services aren’t being [made] available to employees the way they think they should, then in the past 
there have been issues with a department going out and purchasing their own software because they wanted 
to handle it. But we’ve kind of improved that reputation and partnership between the IT team and the other 
teams. So that doesn’t happen quite as much or at all.

–Virtual Infrastructure Manager, Midsized University
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 It’s definitely been a positive outcome for us by going to an all-flash platform. I think the biggest thing that it’s 
brought is not just greater performance capacity, but stability and trust in the system… The business would 
be distrustful of IT’s ability to execute in a consistent fashion, which really leads to a lot of projects really not 
even being discussed, or brought up, or thought about, because there’s that feeling that the execution won’t 
be there, because you can’t provide a consistent service as is.

–CTO, Digital Publishing Company
As can be seen from these end-user quotes, some IT professionals are acutely aware of the need to have a strong and re-
silient relationship with their business stakeholders. The implementation of all-flash arrays allowed some of our interview 
subjects to increase the level of trust their business counterparts had in their IT organization’s infrastructure and personnel, 
and staved off alternative efforts to use ‘shadow IT’ or cloud as an alternative to meet their needs.

Slow Installations, Provisioning and Tuning Are Disruptive 
From implementation to retirement, the lifecycle for Tier 1 SAN systems is wrought with inefficiencies, which present 
time-consuming issues for storage professionals and are disruptive to businesses. Although many problems begin with the 
initial installation and array-related data migrations, problems continue long into the lifecycle of an array, and include key 
issues such as provisioning, tuning and maintenance. 
In our survey, we found that 67% of respondents took more than a day to complete their initial SAN array installations, with 
7% taking more than a month to complete them. Beyond basic installation, a large number of respondents also spent a 
significant amount of time migrating data to their new arrays, with 51% of respondents completing their migration in the 
scale of days, while 12% required weeks, and 2% spent months moving data to the new array. 
Data migration and array retirement were also costly issues for respondents, especially those with large storage environ-
ments. At a big media production customer site, outsourced array migrations cost $200,000 to $300,000 for larger Tier 1 
arrays, and about $10,000 for smaller systems. Time to completion for migrated arrays depended on whether the array was 
being used in virtualized environments or for physical servers, with virtual environments migrating in a month to six weeks, 
and physical system migrations taking nearly a year to complete.
With regard to provisioning, only 2% of survey respondents had auto-provisioning, while just 10% could provision in under 
an hour. The vast majority required hours, days and even weeks to provision – as opposed to the matter of minutes it typi-
cally takes to provision resources in a cloud environment. 

Figure 4: Provisioning too slow to match cloud
Q:  Approximately how long did it take your organization to complete the initial storage provisioning process for your most recent Tier 

1 SAN-based storage array implementation?
Source: 451 Research
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Storage performance tuning continues to be a headache for IT professionals, and our survey found that tuning consumed 
over four hours per week for 56% of respondents (see Figure 5). Making matters worse, 46% of respondents claimed that 
over half of their maintenance or upgrade work was done outside of regular business hours, which represents a major in-
convenience for storage professionals.

Figure 5: Performance tuning is still a weekly chore
Q:  Approximately how much time in the average week is spent dealing with storage performance due to application tuning or configura-

tion issues with your Tier 1 SAN-based storage system?
Source: 451 Research
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Flash’s Efficiency and Resiliency Benefits Are Transformative
For the all-flash array customers we interviewed in this study, there were a number of key benefits that arose from their 
deployment, including reduced media failures, nondisruptive updates and reduced time spent on monitoring.
In contrast with traditional disk systems, the implementation of all-flash arrays minimized the number of media-failure in-
cidents. For smaller shops with a few hundred TBs of capacity on disk systems, customers reported having one drive failure 
per month, while large customers with thousands of drives in their environment often saw weekly drive failures. In general, 
the companies interviewed claimed that the replacement of a hard drive typically took an hour or two to complete, and 
while these replacement operations were usually done by the storage vendor as part of their maintenance program, they 
still disrupted IT professionals. Meanwhile, end users interviewed in the study saw few if any SSD failures in their environ-
ments, which provided superior reliability and peace of mind for the respondents.
The high performance and reliability of all-flash arrays facilitate array consolidation, which greatly reduces the manage-
ment burden for customers. One end user in the study was in the middle of a consolidation project that would reduce 40 
SAN arrays to just 7 flash arrays. With the older SAN systems, the customer set aside eight hours per array for annual main-
tenance updates, which added up to 320 hours. Thus, with the transition to all-flash arrays with nondisruptive updates, 
hundreds of hours were freed up for their storage team.
Another end user in the healthcare space was able to use a single all-flash array in place of three traditional disk systems to 
achieve a savings of $700,000 for their ERM deployment. According to the customer, the previous environment was essen-
tially three times harder to maintain and manage, since it involved three times as much hardware.

F L AS H  F R E ES  U P  STO RAG E  P R O F ESS I O N A L S  FO R  M O R E  
P R OJ ECTS  O R  D I F F E R E N T  TAS KS
The time savings afforded by the reduced maintenance and tuning associated with all-flash arrays allowed the study respon-
dents to free up their storage professionals to run other tasks. For smaller shops, the transition to an all-flash array eliminated 
up to 90% of the time required for monitoring and maintaining the storage infrastructure. This allowed the aforementioned 
digital publishing customer to convert the dedicated storage administrator role into a that of a developer who could work 
closely with the business unit to create new revenue-generating opportunities. Essentially, in a smaller environment some 
organizations were able to handle storage management with a generalist instead of a dedicated storage professional.
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A digital media customer with a larger storage footprint claimed that tuning and maintenance operations went from eating 
up 50% of their time to just 30% with the implementation of all-flash arrays. For one healthcare provider, the high perfor-
mance of flash had a material impact on their monthly operations. A biweekly data integrity check operation used to take 
35 hours to complete and required IT administrators to monitor the process in order to ensure completion. But with the 
deployment of an all-flash array, the integrity check can now be completed in a little over three hours, and administrators 
are no longer disrupted by these long biweekly integrity operations.
For large customers in our study that outsource their storage management completely, there was no immediate impact on 
operational costs from using all-flash arrays, although they intend to use the management time savings to get more favor-
able terms in their future contract negotiations with their outsourced IT providers.
The cost of an FTE (full-time equivalent) worker varied significantly for the customers we interviewed, from $75,000 for an 
administrator at a midsized hospital to $140,000 at a larger enterprise ($182,000 fully burdened) where there was a team of 
10 total administrators. There was no immediate headcount reduction from flash implementation at the organizations we 
interviewed, although some of the larger customers suspected that this could happen in the coming years as more of their 
storage infrastructures are converted to all-flash environments.

A L L- F L AS H  A R RAYS  CA N  Y I E L D  DATAC E N T E R  FO OT P R I N T  A N D  P OW E R  SAV I N GS
In our interviews, several of the respondents found that the high performance density of all-flash arrays allowed them 
to drastically reduce the amount of datacenter space and power consumed at their sites.  At a large media company in-
terviewed, the deployment of all-flash arrays reduced the datacenter footprint for the storage infrastructure by 90% and 
reduced power consumption by 80%.
Another customer in the digital publishing space was able to reduce datacenter capacity by 75%, going from four racks full 
of disks systems to a single rack of all-flash arrays, creating a quarter-million-dollar cost savings over three years.   
While performance and the need for improved storage agility and the reduction of storage costs are key objectives for end 
users, the top objective for many is the improvement of backup and disaster recovery (see figure 6).  With an increasing 
number of customers looking to leverage colocation facilities for their disaster-recovery sites, the smaller footprint of a flash 
storage system could create a substantial cost reduction for a DR deployment. With the customer in the digital publishing 
space, the datacenter footprint savings that came from consuming less colocation space allowed the organization to create 
a secondary site for DR operations.

Figure 6: Top Storage Objectives
Q:  What are your organization’s top storage objectives for the next year? [Select up to 3]
Source: 451 Research
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Figure 7: Top Benefits All-Flash Array Adopters Have Seen In Their Deployments
Source: 451 Research
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Recommendations
In our survey, 40% of respondents classified themselves as early adopters on the leading edge, while 43% felt they were 
pragmatic but were more apt to act sooner rather than later. In contrast the remaining 17% were highly conservative and 
were more likely to take a wait-and-see approach to adopting new technology. In the study, 75% of respondents expected 
to see a storage budget increase for their organization in 2017, which means the time may be right to consider making a 
storage infrastructure upgrade to flash.
When we asked survey respondents about their top investment goals, the improvement of product or service quality was 
the leading driver, followed by increased revenue. Although cost reduction and the reduction of complexity are clearly im-
portant for organizations, a major technology transition such as the evolution of disk and hybrid systems to all-flash arrays 
will also need to be transformative from a business perspective. The high performance of all-flash arrays and their ability to 
deliver consistent performance without requiring time-consuming maintenance and tuning operations should be empha-
sized when making the case for an all-flash array deployment.


