LFADU

)

1cient SSD Controllers Can

How New Energy-E

Dramatically Improve Data Center TCO

Jonmichael Hands, Sr. Director Product Planning

07/08/24




Agenda

* Power Efficiency Disparities: Data Center vs. Consumer SSDs

* Controller vs. NAND power

« Utilizing NVMe Power States

Demo — Understanding Measured Results

Drive Power Efficiency Impact to Server Power

Drive Power Efficiency Impact to Rack Level TCO

FDP Improves Write Bandwidth

Quantifying the Impact: Sustamability vs Energy Efficiency




Power Efficiency Disparities: Data Center vs. Consumer SSDs

Data Center SSDs:

Optimized for continuous workloads and steady-state
performance

Power can be efficiently managed by NMMe power states to
cap the drive’s TDP.

The critical power efficiency metric is performance per
watt in the active state and idle active (low latency
resume).

Performance per Win the active
state 1s today’s key metric for
data center power efficiency.

Consumer SSDs:

typically experience bursty workloads followed
by extended idle times (gaming, content
creation, office productivity).

This necessitates SSDs that can deliver
responsive performance during active use while
minimizing power consumption during idle
periods.

Consumer SSDs use technology like NVWe
autonomous power state transitions and PCle
L1.2 to deliver near-zero idle power.




Controller vs. NAND power
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Utilizing NVMe Power States

* Discover available power states through | ERES NI,
NVMe ldentlfy ContrOﬂer ps @ : mp:35.00W operational enlat:100000 exlat:100000

rwt:0 rwl:0 idle_power:- active_power:-
active power _workload: -

¢ Figure out what power state the drive 1s : mp:25.00W operational enlat:100000 exlat:100000
. rwt:0 rwl:0 idle power:- active power:-
Curl‘ently m active power_workload: -

: mp:20.00W operational enlat:100000 exlat:100000

nvme get-feature /dev/nvme@ -f 2 -s © ;ﬁ&i;ﬁﬁﬁfﬁﬁ;ﬁﬁ?ﬁ'a°“”gﬁmm"“
. : mp:18.6@w opgrational enlat:100000 exlat:100000
¢ Set d NCW pOWCTI State that 1S SaVed and rwt:0 rwl:0 idle power:- active power:-
. active power workload: -
perSIStent aCIroSS pOwer CYCleS : mp:16.00W operational enlat:100000 exlat:100000

rwt:0 rwl:0 idle_power:- active_power:-
active power _workload: -

: mp:14.00W operational enlat:100000 exlat:100000
rwt:0 rwl:0 idle_power:- active_power:-
active power workload: -

: mp:12.00W operational enlat:100000 exlat:100000
rwt:0 rwl:0 idle_power:- active_power:-
active power workload: -

: mp:10.00W operational enlat:100000 exlat:100000
rwt:0 rwl:0 idle_power:- active_power:-
active power _workload: -

: mp:8.25W operational enlat:100000 exlat:100000 rrt:0 rrl:0
rwt:0 rwl:0 idle_power:- active_power:-
active power workload: -

nvme set-feature /dev/nvmed -f Ox2 -v O -s




Demo — Understanding Measured Results
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Drive Power Efficiency Impact to Server Power
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Drive Power Efficiency Impact to Rack Level TCO
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FDP Improves Write Bandwidth — and perf/W!

Throughput
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Quantifying the Impact: Sustainability vs Energy Efficiency

* Most people confused energy efficiency and

sustainability

* OCP sustainability has published
whitepaper on sustamability in ICT

 New metrics, Infrastructure Utilization
Efficiency (IUE) metric to classify energy
consumed at system and rack level that
distinguishes between compute vs non-
compute power

» Life Cycle Assessments (LCAs) offer a
comprehensive way to document energy
efficiency

Computational Power - System

Computational power - IT Power

Non-IT Power
Idle Power

Total Active :>

Server Power

« Aportion of energy input to the systems is not used for computational purposes. The
overheads are attributable to thermal, power conversion and idle power.

Total Active Computational Power =

Total Active Server Power — Thermal Power — Power Conversion Losses — Idle Losses

Total Active Computational Power IUE = max value 1.0 (all the energy used for IT)
Total Active Server Power PUE = min value 1.0 (all the energy used for IT)
Note: Co rator

System-IUE =
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Energy efficiency is a key
sustainability driver of the
use phase!
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