
Why a Hybrid Flash Array Belongs in Your
Enterprise Storage Strategy
Every data center operator I know has faced the same dilemma: how to balance performance
and capacity without blowing the budget. All-flash arrays deliver breathtaking IOPS and near-
zero latency, but the cost per terabyte still stings. Pure HDD arrays keep the price low, but they
choke under mixed workloads and struggle with real-time analytics. The middle ground, a
hybrid flash array, has become the practical answer for shops that need both speed and space.

I have spent years designing storage for mid-sized enterprises and large research institutions. I
have seen teams burn capital on all-flash systems only to realize that most of their data sits
cold. I have also watched teams buy dense HDD shelves and then watch their database team
scream about latency. A hybrid flash array is not a compromise. It is a deliberate architectural
choice that matches the right storage medium to the right job.

What a Hybrid Flash Array Actually Does
At its simplest, a hybrid flash array combines flash memory (typically SSDs) with spinning
HDDs inside a single chassis, managed by a storage controller that decides where data lives.
The controller might use NVMe SSDs for hot data and SAS HDDs for cooler data, or it might
use a mix of SATA SSDs and nearline HDDs. The key is that the controller automates the
movement. You do not have to manually shuffle files between tiers.

Most modern hybrid arrays use some form of storage tiering. The controller monitors access
patterns and promotes frequently read blocks to the fastest media. It demotes cold blocks to
the slower, cheaper HDDs. This happens in real time, without application awareness. From the
server side, the array looks like a single pool of storage. The operating system never needs to
know that some of its data lives on flash and some on spinning disks.

I have seen this work beautifully in a Lenovo ThinkSystem storage array deployed at a mid-size
logistics firm. The Lenovo ThinkSystem controller used a small NVMe cache in front of a large
SAS HDD pool. The company ran a mix of transactional databases and archival logs. The hot
database pages stayed on flash, while logs and old orders lived on the HDDs. The result was
database performance that felt nearly all-flash, but at a storage cost that was closer to pure
HDD. The array handled it all without any special tuning from the application team.

https://omacomputers.com/product/thinksystem-de4200h-array-7dcqa003ea/


Why You Might Not Need an All-Flash Array
All-flash arrays are wonderful. They deliver sub-millisecond latency, huge IOPS, and consistent
performance under load. For Tier 1 storage, especially for high-transaction databases or real-
time analytics, they are hard to beat. But many workloads are not that demanding. A typical
enterprise storage environment includes backups, archives, user home directories, and log
files. Those workloads care far more about capacity and cost than about raw speed.

A hybrid flash array lets you buy a smaller amount of high-performance flash for the data that
needs it, and a larger amount of cheap HDD space for everything else. The cost difference is
still substantial. A good enterprise SSD can cost three to five times more per terabyte than an



enterprise HDD of the same capacity. If only twenty percent of your data needs flash
performance, you can save a great deal by using a hybrid approach.

I have also seen teams overbuy flash because they thought it was the only way to get good
IOPS for their VDI environment. In reality, many virtual desktop workloads are bursty. A hybrid
array with a flash cache can absorb those bursts while keeping the bulk of the data on HDDs.
The storage controller handles the promotion and demotion. The user experience feels fast,
and the budget stays reasonable.

The Role of the Storage Controller
The storage controller is the brain of any hybrid flash array. It must decide in milliseconds
where to place each block, and it must do so without introducing latency of its own. Good
controllers use algorithms that learn access patterns over time. They also use techniques like
deduplication and compression to stretch the effective capacity of the flash tier.

Deduplication and compression are especially important in a hybrid array. When you have a
limited flash cache, you want to store only unique, hot data there. Deduplication removes
duplicate blocks before they ever hit the flash tier. Compression shrinks each block further.
Combined, they can double or triple the effective size of your flash cache. That means more of
your active data stays on fast media, and less gets evicted to HDDs.

RAID also plays a role. Most hybrid arrays use RAID to protect against drive failures. But the
RAID level matters differently for flash and HDDs. For flash, RAID 5 or RAID 6 can be
problematic because of write amplification, so many arrays use RAID 10 for the flash tier. For
HDDs, RAID 6 is more common because it provides good protection without sacrificing too
much capacity. A good controller lets you set different RAID levels for different tiers within the
same array.



Where a Hybrid Flash Array Fits in a Storage Area Network
In a storage area network, a hybrid flash array often sits as a middle tier. The top tier might be
an all-flash array for ultra-hot data. The bottom tier might be deep archive tape or cloud cold
storage. The hybrid array handles the warm data: data that is accessed frequently enough to
benefit from flash, but not so frequently that it justifies the cost of an all-flash system.

I have seen this work well in a university research environment. The all-flash array handled the
active simulation data. The hybrid array handled the intermediate results, reference datasets,
and user home directories. The HDD-only shelf handled the backups. The hybrid array gave the
researchers good performance for their daily work without forcing the university to buy flash
for everything.



Lenovo ThinkSystem arrays are common in these setups because they integrate well with
existing SAN infrastructure. They support Fibre Channel, iSCSI, and NVMe over Fabrics, so you
can connect them to almost any host. They also support storage tiering policies that you can
tune. You can decide how aggressively to promote data to flash, and how long to keep it there
before demoting it back to HDDs.

Practical Considerations for Choosing a Hybrid Flash Array
When you evaluate a hybrid flash array, look at three things: the flash-to-HDD ratio, the
controller intelligence, and the scalability path.

The flash-to-HDD ratio depends on your workload. If you have a lot of hot data, you
might want 20 to 30 percent flash. If your data is mostly warm, 10 percent flash might
be enough. Start with your actual access patterns, not a guess.

The controller intelligence matters more than the raw specs. Can it learn patterns?
Does it support deduplication and compression? Can you set policies per volume or
per LUN? Good software makes a mediocre hardware array perform well. Bad
software makes a good hardware array frustrating.

Scalability is critical. Can you add more flash or more HDDs later without a forklift
upgrade? Can you expand the controller's processing power? A hybrid array that is
hard to scale will become a bottleneck as your data grows.

I also recommend testing with your own data before committing. Vendors often provide
evaluation units. Run a week of your real workload on the array and measure the hit ratios on
the flash tier. If the array keeps 80 percent or more of your reads on flash, you are in good
shape. If it drops below 60 percent, you need more flash or a different policy.

The Bottom Line
A hybrid flash array is not a one-size-fits-all product. It is a tool designed for a specific problem:
how to get the performance of flash for the data that needs it, without paying for flash for data
that does not. In my experience, it is one of the most cost-effective storage strategies for mid-
sized enterprises and large data centers that have mixed workloads.



The technology has matured. Storage controllers are smart enough to handle tiering
automatically. Deduplication and compression make the flash tier go further. And the Lenovo
ThinkSystem line, among others, provides reliable hardware that integrates well with existing
SAN and server infrastructure. If you are planning a storage refresh and your workload is not
100 percent hot, a hybrid flash array deserves a serious look.

It is not the flashiest option. But it is often the right one.


