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While not losing a customer’s data is a storage system’s most 

important task, it must also ensure such data is always readily 

available for access and processing. 

In theory, storage systems are designed for 100% reliability—but 

in practice, vendors haven’t always been quite able to reach that 

goal. For example, 99.9995% still falls just a hair short in terms of 

100% availability. 

But what do five, six or even seven nines of reliability really mean 

to organizations who must rely upon storage systems for their 

daily business operations?  

In this guide, we explore the “rule of nines” for single-storage and 

storage cluster systems—and how a distributed, shared-

everything architecture can help your organization achieve 

maximum uptime year-round.  
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For a single storage system, five nines of uptime translates to just over five minutes of downtime per year.  

Each additional 9 represents a 10-fold increase in reliability—and, therefore, one-tenth the allowed downtime as 

reliability approaches 100%.

Single-Storage Uptime and Downtime—By Nines

The Rule of Nines

But what of larger pools of systems?  

For example, consider a cluster comprised of storage servers and enclosures that make up a single management 

domain and namespace. 

In this case, calculating reliability requires taking the total number of downtime hours across the cluster, divided 

by the total number of cluster-hours.  

Here is the formula, using data from a six-month sample (with 4,380 representing a half-year’s total number of 

hours): 

99.9995% = Sum (Hours of Cluster Unavailability) / (Number of Clusters * 4380) 

Calculating Reliability of Storage Clusters

Availability Downtime / 6 Months Downtime / Year

99.999% (5 nines) 2.6 minutes 5.2 minutes

99.9999% (6 nines) 15.7 seconds 31.4 seconds

99.99999 (7 nines) 1.57 seconds 3.14 seconds
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The Rule of Nines

Five-and-a-half nines availability in the field is impressive for any storage system—especially for vendors that 

make storage systems at large scale.  

Here’s why: 

• Traditionally, reliability is just harder at scale. If the average cluster has over 6 PB of effective capacity, that 

means it’s bigger than the maximum size of many other all-flash systems. Historically, multi-petabyte 

systems have more devices to break from SSDs to x86 server nodes, and lots of software moving parts 

keeping data safe and all those caches up-to-date. 

• Moreover, storage vendors who sell an exabyte of storage in 4 PB clusters will sell 1/20th as many clusters 

as the vendor selling 200 TB systems. That means every moment of downtime has a significant impact on 

the overall availability percentage. 

Simple algebra shows that, to achieve 99.9995% availability over 150 clusters and multiple customers, this 

amounts to a total of under four hours of downtime. 

Of course, availability percentages don’t tell the full story.  

When you’re the customer, there’s a big difference between a 10-minute and two-hour outage—not to mention 

if your storage goes down for three days.  

Five-and-a-half nines of availability may only allow a few total hours of downtime for some vendors with fewer 

systems—but for other vendors with 3,000 systems, you can’t tell if their 80 hours of downtime are 20 

customers each taking a four-hour outage, or a couple of more catastrophic failures.

Five-and-a-Half Nines of Availability
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Making Data Indestructible 

The key to high availability is a distributed, shared-everything architecture (DASE).  

This architecture uses stateless protocol servers (sometimes called Cnodes), and highly available storage 

enclosures (sometimes called Dboxes) where data, the all-important system metadata and other state 

information are stored.  

Every Cnode has direct access to all the data and state information in the shared Dboxes—allowing any Cnode 

to take over for a Cnode that goes offline. Meanwhile, the highly available Dbox similarly and transparently fails 

over when any internal component in the data path goes offline. 

But DASE doesn’t just provide redundancy for every component at every level of the system. It also simplifies the 

job that software has to do.  

Since every Cnode has direct access to the shared storage class memory (SCM) SSDs, they can read and write 

directly to and from the SCM. This effectively eliminates the complexity of NVRAM caches, maintaining cache 

coherency across multiple nodes, and coordinating writes across nodes. When a Cnode receives new data, it 

writes that data to a pair of SCM SSDs directly—enabling a much simpler and more streamlined process.

High Availability by Design

Achieving 100% reliability is hard for any storage vendor, and even harder for vendors whose average systems 

hold multiple petabytes across hundreds of SSDs.  

That’s why DASE is the key. By sharing the data, metadata and system state with all the stateless Cnodes, this 

makes DASE both similar and more resilient than conventional shared-media and shared-nothing systems. 

When seeking a storage vendor, look for one that aims to make their systems not just reliable—but 100% 

available, with no scheduled or unscheduled downtime. Ask how they measure up in terms of reliability by 

applying the rule of nines. The more nines they can prove for fleet availability, the fewer—and shorter—the 

problems you, as a customer, will have.  

Moreover, seek a partner who will test every edge case and permutation they can think of—and then avoid it like 

the plague once a system is up and running.  

DASE is the Key
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Want to learn more about the benefits of a highly 

resilient storage architecture, plus simpler software 

with fewer moving parts to break? 

Contact us today for more information.

BOOK YOUR FREE CONSULTATION TODAY

The Rule of Nines

https://scalelogicinc.com/speak-with-an-expert/

