
Power Off, Sleep and

Standby

Common terms in use relating to sustainability…

…but what do we all mean when we use these terms.

A survey of engineers.
A deep discussion on each term and the results of the survey.
Further exploration leading to ACPI.
Cross mapping between terms.
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About WG1
Greening of Streaming has an objective to improve the energy efficiency of streaming
ecosystems.

Working Group 1 seeks to help the industry refine the language we use, particularly as we adopt
new terms, or adapt existing terms to describe sustainability related objectives. Many of our
terms have evolved from broadcast engineering and business. Sometimes we use terms at
cross purposes to each other, and at other times we are simply unfamiliar with the words.

In WG1 we pick words and discuss them internally, and reach out to the wider community with
surveys, refine those thoughts and produce these papers. What we expect our readers to
discover is that when they picked the paper up they thought they knew what the term meant,
and after reading the paper they will better understand interpretations of the terms from different
perspectives. They will also be left able to use the word with better context for clarity. We will
conduct the working group in English, but we are making a point of asking those in our
membership who speak other languages to consider that and to bring that to the discussion too.

Power off, sleep and standby.
In this paper we explore the use of the terms

● ‘Power Off’
● ‘Sleep’
● ‘Standby’

When planning for sustainability strategies in our sector - streaming and broadcast - we are all
critically aware that the most inefficient use of energy is digital infrastructure that is powered up
and ‘waiting’ to perform a function or task, but not actually doing anything. If you can somehow
power off infrastructure down then potentially there are energy savings.

However digital media infrastructure is not usable when it is powered off. But some digital media
infrastructure can be powered on and off as it is required. In practice though it really means
powered from a low power state to a higher power state.

We also realised that while for a laptop owner ‘sleep’ is shutting the lid, to a Set-Top Box
manufacturer ‘sleep’ is ‘dimming the red light’ and to a chip maker ‘sleep’ happens 40 million
times a second…



And with ‘standby’ being a commonly used term we came to the conclusion that we needed to
ask our industry colleagues how they used these three terms. We reached out to about 30 folks
we knew.

The results were very interesting - not least because no two results were the same!

Here are a spread of inputs for each term.

SLEEP



STANDBY

POWER OFF



In full the results were well represented by wordclouds:



Sleep



Standby



Power Off

With a sample size this small it was obvious that we would only get an indication of where
typical engineers use of these terms may range, but as we can see from simply the size of the
word clouds there were a few strongly common terms in each.

System stands out strongly on all three terms. Consumption, Power and Energy appear
frequently too. Restart appears strongly in power off, less so under ‘sleep’ and almost not at all
under standby.



All sorts of conclusions could be drawn, but the point is made: while these terms are often used
deterministically, bin practice, across engineering groups they appear to lack unified / clear
definition.

ACPI
Philippe and Daniele from Mainstreaming then brought the ACPI standards for these terms to
the groups attention.

https://en.wikipedia.org/wiki/ACPI#:~:text=Commonly%20referred%20to%20as%20Standby,Requires%20GPU%20drivers%20on%20Windows.&text=Hibernation%20or%20Sus

pend%20to%20Disk,the%20system%20is%20powered%20down.

We spend several meetings talking through these definitions and understanding the nuances.

Final Mapping of our results to ACPI

Overall we felt that these definitions were well defined and we set about mapping our use of the
terms Sleep, Standby and Power Off to these ACPI models.

After some discussion and review this is the set of tables we came up to help that mapping:

https://en.wikipedia.org/wiki/ACPI#:~:text=Commonly%20referred%20to%20as%20Standby,Requires%20GPU%20drivers%20on%20Windows.&text=Hibernation%20or%20Suspend%20to%20Disk,the%20system%20is%20powered%20down
https://en.wikipedia.org/wiki/ACPI#:~:text=Commonly%20referred%20to%20as%20Standby,Requires%20GPU%20drivers%20on%20Windows.&text=Hibernation%20or%20Suspend%20to%20Disk,the%20system%20is%20powered%20down












Notes on the summary spreadsheets

From the analysis carried out, it emerges that the terms "Sleep" and "Standby" are known by users, but there is a fair amount of
confusion about the correct attribution of device states. This is also a consequence of the different nature of the devices. Where
some states are clearly understandable, for example in a notebook, in other types of devices it is difficult to distinguish and
understand the functional differences or even the very existence of different states, for example in a SmartDisplay such as the
Google Nest Hub.

This difficulty in interpreting the states can also be found by analyzing documents and websites of the manufacturers of these
devices, obviously excluding computers.
In many cases there are no two different Sleep and Standby status. For the same category of devices they are used alternatively to
identify a state of the device which is not always correlated with an effective reduction in energy consumption. For example, in
Set-Top Box devices, activating the Screensaver for a hypothetical Sleep condition does not lead to a consequent reduction in
consumption.

For some devices, in particular those with an external display and powered by the mains, the annual energy consumption in the
PowerOff state can be comparable if not even higher than the consumption in the On state, considering an average ratio of 4 hours
On per day. This means that the timed activation of a Sleep/Stand by state tens of minutes before Power Off is not significant in
terms of energy consumption, if not detrimental for example for the activation of the ScreenSaver.

For energy saving purposes, it would be more important to adopt power supplies that have very low Power Off consumption and
better efficiency in the On state.
Alternatively, the adoption of USB-C ports on TVs capable of providing sufficient energy for the Set-Top Boxes, so that turning off the
TV involves the complete disconnection of these devices.
A consumption of 1W/h in the PowerOff state, 7.3kW/h per year, multiplied by tens or hundreds of millions of devices leads to
enormous energy waste.


