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Capacity Options

The FlashSystem 9100 has 24 x 2.5” slots to populate with NVMe storage

NVMe Flashcore Modules (FCMs) use inline hardware compression to reduce the 
amount of physical space required.  These are available in 4.8, 9.6 and 19.2TB sizes.  

Industry-standard NVMe drives don’t have hardware compression and are available 
in 1.92, 3.84, 7.68, 15.36TB sizes
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FCMs compress and encrypt the data using hardware as it’s 
written to the device at line speed

This gives the best performance with compression

The drive attempts to compress data so that it uses less physical 
space.  The potential capacity, taking into account the workload 
compressibility, is known as effective capacity

If you have a 4.8TB drive, and fill it with 2:1 compressing data, then it can write nearly 
double the amount of data, meaning the effective capacity is close to 9.6TB.

However, FCMs have a maximum effective capacity, beyond which 
they cannot be filled.

See the “NVMe Storage FAQ” page for more information

Data Reduction Pools (DRP) can be used with FCMs to increase 
the data reduction potential and increase the effective capacity

NVMe Flashcore Modules
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Industry-standard NVMe drives can encrypt data but don’t 
compress it

Data Reduction Pools (DRP) can be used to reduce the amount 
of data sent to the drives but the use of DRP will mean a lower 
maximum performance threshold

The effective capacity will be determined by the use of DRP, 
along with how compressible the workload is and whether the 
system contains a lot of duplicate data.

Industry-Standard NVMe Drives
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NVMe Storage FAQ

Can I use the FCMs in my FlashSystem 900 or V9000 in the FlashSystem 9100?

No.  These modules use same technology as the FlashSystem 9100 FCMs,  but have a different 
form factor and interface.

Why do FCMs have a maximum effective capacity?

FCM drives contain a fixed amount of space for metadata.  The maximum effective capacity is 
the amount of data it takes to fill the metadata space.

Can I fill up FCMs past 85%?

If you fill the system more than 85% full then this will mean that the system has more work to 
do to manage the free space which may impact performance.

What are the maximum effective capacities for each FCM?

For 4.8TB the maximum is 21.99TB which effectively limits the compression ratio to 4.5:1.
9.6TB is 21.99TB or 2.3:1; 19.2TB is 43.98TB or 2.3:1.  However, you should plan on only 
filling the system to 85%, so you can increase these effective capacities by *(1/0.85)

Why does the 4.8TB FCM have a higher compression ratio?

It has the same amount of metadata space as the 9.6TB.

What capacity is shown for FCMs in the GUI and on the CLI?

The GUI will show you an estimate of the free physical space based on the data that’s been 
written and the data reduction achieved.

What happens if I write a highly compressible workload to an FCM?

Even if you write a 10:1 compressible workload to an FCM, it will still be full when it reaches 
the maximum effective capacity.  Any spare data space remaining at this point will be used to 
improve the performance of the module and extend the wear.

What happens if I write an uncompressible workload to an FCM?

The data will fill the drive to the physical capacity.  If the data cannot be compressed further, 
or compressing the data causes it to grow in size, the uncompressed data will be written. In 
either case, because the FCM compression is done in hardware there will be no performance 
impact.

Why would I use DRP with FCMs?

Predominantly to take advantage of further data reduction savings that can be made using 
deduplication.

Should I use FCMs or industry-standard NVMe drives?

Industry-standard NVMe drives start at a smaller capacity point, allowing for a smaller 
system.

Which data reduction technology should I use?

Read the “FlashSystem 9100 Data Reduction Choices FAQ” for an overview.

Can I mix NVMe drive types and sizes?

Yes, but why would you?  NVMe drives must be put into a DRAID6 configuration (or DRAID5 if 
you like less protection), and must all be the same size.  Having mixed drive types and sizes 
would mean that you’d need to purchase the drives in blocks of 6 or more and manage them 
as two independent RAID arrays as opposed to one big one.

Can I add drives to the system later?

Yes, you can create another array.  We plan to support DRAID expansion in a future release.
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Maximum Capacity

Clustered

Virtualized

Virtualize other storage 
controllers for migration 
and additional usable
capacity

Use DRP to increase 
effective capacity

Up to a maximum of 32PB

Expanded
Add SAS expansions for extra capacity

Model AFF SAS expansion
with 24 x 15TB SAS SSDs

369TB of raw

316TB of usable

1.5PB of effective
Per 2U expansion

Model A9F SAS expansion
with 92 x 15TB SAS SSDs

1.4PB of raw

1.2PB of usable

6PB of effective
Per 5U expansion

Single

461TB of raw

379TB of usable
(capacity when using DRAID6)

1.8PB of effective
(assuming 5:1 data reduction 

ratio via DRP)

FlashSystem 9100
with 24 x 19.2TB NVMe devices in 2U

With up to 1.1M IOPS
(4k read miss)

1.8PB of raw

1.5PB of usable

7.5PB of effective

Up to 

4x FlashSystem 9100 
Clustering allows the performance and the 
all-NVMe capacity to scale at the same time

With up to 4.4M IOPS
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1. Identify the size and performance of 
the workloads, along with any future 
growth

2. Consider how data reduction 
technologies will be used (via FCMs 
and DRP)
Review the “FlashSystem 9100 Data Reduction Choices FAQ” 
if necessary

3. Use the appropriate Data Reduction 
tooling to discover the compression 
and deduplication potential.

Size Your System

4. Use the Pre-sales tooling to size the 
system to meet the performance and 
capacity requirements

5. FlashSystem 9100 is optimized for 16 
to 24 NVMe devices, balancing 
performance, rebuild times and 
usable capacity

Fewer devices are fine for smaller capacity 
systems that don’t have a high performance 
requirement, but avoid a small number of large 
drives
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FCM compression

Use the host based 

FlashSystem 9100 
Comprestimator

Use “FCM” option
You should not use the “Estimate 

Compression Saving” option in the GUI to 
calculate FCM savings.  

DRP compression

Use the host based

FlashSystem 9100 
Comprestimator

Use “DRP” option
Workloads already on any Spectrum 

Virtualize platforms can use the 
“Estimate Compression Saving” option 

in the GUI

DRP compression and 
deduplication

Use the host based

Data Reduction 
Estimation Tool (DRET)

This will show you the savings for thin 
provisioning, compression and deduplication

Data Reduction Tooling

Choose your 
Data Reduction 
approach and 
use the tooling 
to estimate the 
amount of 
usable storage 
required

IBM link BP link

IBM link BP link

IBM link BP link

https://w3-03.ibm.com/sales/support/ShowDoc.wss?docid=SSPQ048068H83479I86
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/SSPQ048068H83479I86
https://w3-03.ibm.com/sales/support/ShowDoc.wss?docid=SSPQ048068H83479I86
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/SSPQ048068H83479I86
https://w3-03.ibm.com/sales/support/ShowDoc.wss?docid=SSPQ048068H83479I86
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/SSPQ048068H83479I86
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Pre-Sales Tooling  (Available to IBM and Business Partners)

Capacity

Capacity Magic

You can use Capacity Magic to 
visualize valid flash configurations 
within your proposed storage 
system and determine the usable 
and physical capacity available 
from the hardware

IBM link

BP link

Cost

TCOnow!

To determine the Total Cost of 

Ownership, including power, 

cooling, warranty, etc use 

TCOnow! You can also compare 

your configuration with other 

solutions

IBM link

BP link

Performance

Disk Magic

Using the choices you’ve made as 
a result of running the Data 
Reduction tooling, Disk Magic will 
help to model the performance of 
the proposed system to 
determine the right hardware 
configuration

IBM link

BP link

Available

24th July

Available

14th 

August

Available 

10th July

https://w3.ibm.com/sales/support/ShowDoc.wss?docid=SSPQ048068H83479I86
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/SSPQ048068H83479I86
https://w3.ibm.com/sales/support/ShowDoc.wss?docid=SSPQ048068H83479I86
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/SSPQ048068H83479I86
https://w3-03.ibm.com/sales/support/ShowDoc.wss?docid=SSPQ048068H83479I86
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/SSPQ048068H83479I86
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Capacity Planning FAQ

Which data reduction technology should I use?

Read the “FlashSystem 9100 Data Reduction Choices FAQ” for an overview.

What does “Optimized for 16 to 24 devices” mean’?

Data, parity and spare space need to be striped across the number of devices available.  The 
higher the number of devices, the lower the percentage of overall capacity the spare and 
parity devices will consume, and the more bandwidth that will available during rebuild 
operations.  Use Disk Magic to understand the performance of your proposed system better.

Can I mix NVMe and SAS drives in the same system?

Yes, but NVMe drives can only exist in the control enclosure, and SAS drives can only exist 
in SAS expansion enclosures.

What are the SAS drive options?

Tier 1 SAS SSDs in 1.92, 3.84, 7.68 and 15.36TB sizes

Can I mix SAS drive sizes?

SAS drives can be TRAID1, DRAID5 or DRAID6, with drives within those arrays being of the 
same size.  As with NVMe, you can mix and match in different RAID arrays, but why would 
you?

Can I use spinning drives?

No, the FlashSystem 9100 is an All Flash Array.  Storwize V7000 offers hybrid 
configurations.  You can also virtualize other storage controllers behind the FlashSystem
9100 and optionally use EasyTier to create a tiered hybrid storage environment.

What’s the maximum capacity?

32PB, as with other Spectrum Virtualized products.  This is a total of all NVMe, SAS and 
virtualized storage.

Can I fill up the system when I’m using DRP?

If you fill the system more than 85% full then this will mean that the system has more work to 
do to manage the DRP free space which may impact performance.

How many systems can I cluster together?

Up to 4.  They can be a mixture of FlashSystem 9110, FS9150 and Storwize V7000 gen 2 and 
gen 2+

How many enclosures are supported?

A single FlashSystem 9100 can support up to 20 AFF enclosures to a total of 504 drives 
(including NVMe), or it can support up to 8 A9F  enclosures to a total of 760 drives.  If you 
cluster FlashSystem 9100s together, the total number of drives increases linearly to a 
maximum of 3040.  More details are available in the FlashSystem 9100 Sales Manual.

Why would I choose to use SAS enclosures over clustering more control enclosures?

Clustering will scale the performance with the additional NVMe storage.  If you just want 
more capacity within the performance envelope of a single control enclosure then SAS 
enclosures could provide this.

Can I use expansion enclosures from other Spectrum Virtualize products

No.

Why does DRET take a long time to run compared to Comprestimator

DRET needs to read entire volumes to identify deduplicated data.  Comprestimator samples 
volumes to derive an overall likely compression ratio.

Why do I need to use so many tools?

These tools have evolved over the years.  We’re actively looking at how we could streamline 
this process.
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Each individual FCM has :

Outstanding data reliability

Bit errors caused by electrical interference are continually 
scanned for and if any are found will be corrected by an 
enhanced ECC (Error Correcting Code) algorithm

If an error cannot be corrected, then the FlashSystem 9100 
DRAID6 layer will be used to rebuild the data

Increased endurance, reduced maintenance

Variable stripe RAID (VSR) stripes data across more granular, 
sub-chip levels.  This allows for failing areas of a chip to be 
identified and isolated without failing the entire chip

Asymmetric wear levelling understands the health of blocks 
within the chips and tries to place “hot” data within the most 
healthy blocks to prevent the weaker blocks from wearing out 
prematurely

Data Resilience

The FlashSystem 9100 has :

Distributed RAID6 (DRAID)

Multiple FCMs are used in a DRAID6 configuration.  The 
data, parity and spare space is striped across all available 
devices, eliminating hot spots and reducing array rebuild 
times

Tight coupling with the individual FCMs allows data to be 
rebuilt in the event of an unrecoverable error

Volume Mirroring

Optionally, you can mirror a volume to create further 
redundancy

SAS and industry-standard NVMe drives can also be used 
with DRAID6 and mirroring to ensure data resiliency

How is my data stored?


