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Remember User groups make you happy!

They MAY NOT make you more attractive
They MIGHT make smarter
They WILL make you sound smarter
SUPPORT YOUR LOCAL USER GROUP



• So far I have found 52 IBM i user groups

• I’m told there are many more.

• They are literally a goldmine of information

• Their members are wonderful people

IBM i is a platform like no other



Make contact, drop in on an event

One day we will be able to travel again



Make learn more than just IBM i skills



Nearly time to start the presentation

But first a Disclaimer
 You may be used to seeing IBM Disclaimers



This is mine

 I tried ever so hard to get it right

 “Opinions are like Buttocks – Everyone has them!”

 You are hearing mine, not Rowton’s, not the i-UGs, not IBM’s 

 My opinions are not necessarily right

 But then again, neither are yours 

 Put another “please don’t sue me”



What’s he talking about now?

Agenda

What are NMVe?
Why should you care?
What do they cost?



Short version for Generation TikTok

Agenda

What are NMVe?
Where you put your stuff

Why should you care?
You find your stuff faster

What do they cost?
A lot less, so you can afford more stuff



Executive Summary

Agenda

What are NMVe?
The next generation of storage

Why should you care?
They read data 12 times faster than HDDs

What do they cost?
30% saving on P05 server, 46% on P10
Based on typical POWER9 Total RRP Server Hardware cost



For me, it all started here, 
with a slide from Doug Gibbs of IBM



And now for the unabridged version

I wanted to know 
“what difference NVMe would make to IBM i?”

I did a quick google search…….
“About 4,380,000 results (0.57 seconds)”

That didn’t help much

So, I looked in the corner, spotted a spare pair of POWER9’s

Say hi to my POWER9’s 

Alison                  Scott
My dynamic (P9) duo



“Bugger it” I thought, I’ll test it myself….. 

So, I built a test environment:

Everything else was identical except storage
Based on a typical hardware & software configs

• POWER9, 1 Core, 64GB RAM, LTO7 tape
• IBM i 7.4, 1.4TB storage, ASP1 70% full
• LPAR configuration, System values, User settings
• Based on 0.2TB Library Objects,  0.8TB IFS objects

The only difference was the storage



What combinations did I test?

IBM i Software Mirroring
2 x NVMe’s 10 x 200GB

IBM i Software Mirroring
10 x 283GB 15K SAS HDDs

Hardware RAID6
10 x 283GB 15K SAS HDDs, with a pair SAS adaptors



What tests did a perform?

Disk performance is just like a motor car
It varies depending on the conditions

So I tested three types of workload

Heavy write
Balanced read / write
Heavy read



Testing the heavy write

What is the test?
I restored 4.7 million IFS objects

H/w RAID6 HDD       214 minutes
IBM i Mirror HDD     112 minutes
IBM i Mirror NVMe 84 minutes
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H/w RAID6 HDD

IBM i Mirror HDD

IBM i Mirror NVMe

Heavy write



Testing balanced read / write

What is the test?
Read 4.7M IFS objects & write attributes to file

H/w RAID6 HDDs     63 minutes
IBM i Mirror HDD     82 minutes
IBM i Mirror NMVe 31 minutes
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H/w RAID6 HDD

IBM i Mirror HDD

IBM i Mirror NVMe

Balanced read / write



Testing the heavy read

What is the test?
ARE Damage Object Detector – reads all objects

H/w RAID6 HDDs      67 minutes
IBM i Mirror HDDs    82 minutes
IBM i Mirror NMVe 6 minutes
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H/w RAID6 HDD

IBM i Mirror HDD

IBM i Mirror NVMe

Heavy read



What did I learn? 
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Heavy read

NVMe heavy write 61% faster than RAID6

NVMe read/write 62% faster than HDD mirror

NVMe heavy read 1267% faster than HDD mirror

NMVe wins everytime



What do they cost ?



What do they cost
IBM RRP Typical HDD P05 server hardware only

HDD Config RRP  £25,698



What do they cost
IBM RRP Typical NVMe P05 server hardware only

NVMe Config RRP  £18,110



Comparing typical P05 Configs

POWER9 with 10 x SAS HDD POWER9 with NMVe

Server hardware £25,698 Server hardware £18,110

Storage element £13,114 Storage element £5,527

51% of the total cost is storage 31% of the total cost is storage



What do they cost
IBM RRP Typical HDD P10 server hardware only

HDD Config RRP  £86,047



What do they cost
IBM RRP Typical NVMe P server hardware only

NVMe Config RRP  £46,589



Comparing typical P10 Configs

POWER9 with 42 x SAS HDD POWER9 with NMVe

Server hardware £86,047 Server hardware £46,589

Storage element £64,770 Storage element £28,362

75% of the total cost is storage 61% of the total cost is storage

Added Bonus 
NVMe costs HWMA £2,820 less per year
As you don’t pay HWMA on the disk expansion drawer



Total server hardware cost

46% Saving 30% Saving 



What’s different about NVMe?

“They’re bloody well faster”



Why are NVMe better?

Not limited by Serial data access
Data access via PCIe bus
No need for expensive disk controllers
More storage in less physical space
Less to go wrong
Use less electrical power



What’s do they look like?

U.2 Hot plug

AIC Adapter



Questions?



Questions I’ve been asked
1) Isn’t software mirroring bad

No, it’s usually less efficient, NVMe is so fast 
it more than makes up for any inefficiency.

2) I heard you cannot hotswap NVMe
That’s true for the AiC but not the U.2

3) If one NMVe fails do I lose many disks
Yes, but who cares, they are all mirrored, so 
no downtime.

4) Do NVMe’s wear out
Yes, eventually, but more robust than an SSD
There is a fuel gauge to report health status.



Tech Specs for the U.2 NVMe



Tech Specs for the AIC NVMe



1 NVMe can look like 16 IBM i disks



Questions?



https://www.common.org/education-events/i-show-podcast

One More thing



Thank you


