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Recorded by Harshit Verma

1.

Call to Order
a. Roll Call and Declaration of Affiliations
b. Establish Quorum
1. Based on the participant list that captures the current number of voting members, 8 of 13
voting members are present. Quorum achieved/not achieved: ACHIEVED.

Motion #1: To approve the Agenda for the current meeting

Mover: Marco Fellous Asiani
Seconder: Olivier Ezratty, Adrien Suau
Discussion: None

Result: Approved

Motion #2: To approve the Minutes of the last meeting

Mover: Marco Fellous Asiani
Seconder: Olivier Ezratty, Adrien Suau
Discussion: None

Result: Approved

IEEE SA Policies

a. Patent Policy

1. Call for Patents

1. No potentially essential patents claimed

b. Copyright Policy

1. Copyright slides displayed
c. Participation

i. IEEE SA individual participation slides displayed

Discussion Items, Technical Presentations, or other Topics

The meeting began with the motivation that the draft needs to be finished and ideally approved by the
working group in the next couple of months. It was mentioned that we should target a functional standard
even if it is not able to treat all cases we could think of, for its first version.

In this spirit, the need to validate the core features was highlighted. One-by-one core features of the
standard were presented, and votes were implemented to validate, or not, to include such features in the
standard.

The first component discussed was the formal definition of a computational task. The definition proposed
is: “For a given input X, a computational task aims to compute f(X) for some function f; X, and f(X) being,
in general, vector of numbers.” It was discussed that this definition covers major applications for quantum
computing. For instance, integer factorization, and ground state energy calculation enter this framework.
However, it does not cover low-level primitives of computation, such as performing quantum gates. There
were discussions regarding whether the definition can be extended to include quantum inputs rather than
the classical ones (i.e. to consider quantum inputs in the vector X, rather than numbers). An example of
such input is given by the output provided by a quantum sensor. However, due to the fact it is rather an


https://standards.ieee.org/faqs/affiliation/#:~:text=An%20affiliation%2C%20as%20defined%20in,a%20particular%20IEEE%20standards%20activity.
https://mentor.ieee.org/myproject/Public/mytools/mob/slideset.pdf
https://standards.ieee.org/wp-content/uploads/2022/02/ieee-sa-copyright-policy.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/Participant-Behavior-Individual-Method.pdf

edge case, we considered it could be covered in a later revision of the standard. Thereafter votes were cast
on the aforementioned proposition for the definition of computational task. The result was that 8 voting
members voted in support of its inclusion in its present form, out of the total of 13 voting members in the
group, and a quorum of § voting members present in the meeting. Thus, the motion was adopted.

The second component discussed was the methodology for accounting the energy consumption. It was
reiterated that the energy consumption for building the quantum computer should be excluded from such
an account. Thus, only the energy consumption used within the computer’s lifetime has to be included. It
was mentioned that the energy “directly used” to solve the computational task (such as cryogenic cost
while the computer is solving it, as well as classical computations occurring in parallel) would be included
in the estimate. It was also mentioned that indirect costs such as qubit’s calibration, or vacuum bakeout or
replenishment of ions or atoms should also be incorporated to evaluate the energy consumption of the
computational task. Indeed, even though these costs are not “directly” occurring while the computation is
running, they are indirectly necessary to solve the computation. Neglecting them could therefore lead to
an incorrect energy estimate of the computation. There are, however, two technical issues there. First,
these indirect processes are not implemented each time a computational task is implemented (one does
not recalibrate the qubit every time a problem is solved for instance). Then, the frequency at which these
processes must be implemented can be difficult to define in general (it may depend on past and future
computational tasks to be implemented as some may push further the hardware’s performance and could
ask for a more frequent recalibration for instance). To solve both problems, the following was proposed.
One assumes the computational task is implemented periodically on the computer for its whole lifetime.
Because of this assumption, the frequency at which one should re-calibrate the qubit (and cost alike)
becomes a well-defined quantity. Then, the total energy consumption of the computational task is
E=E task+x*E calibration, where E task is the energy to implement the computational task “once”,
E calibration is the energy to calibrate the qubit (or the alike costs), and “0 < x < 1” represents the
“weight” at which calibration should be acknowledged. For instance, if one re-calibrates the qubit every
10 times the task is implemented, x=1/10. This definition is naturally extended to other indirect costs than
calibration (vacuum bakeout, replenishment of ions/atoms, etc). Votes were cast on inclusion of this
methodology in the draft, and 8 voting members present supported the motion. Hence, the motion was
adopted.

A call to contribute to various draft sections such as motivation, etc. was made by the WG chair.

Then, there were discussions on the organization and recommendations from the PBS/FBS subgroup. It
was highlighted that an example of PBS/FBS should be included in the standard, and the PBS/FBS
structure itself could be given as a suggestion for energy accounting rather than a strict prescription to be
followed. The recommendations of the subgroup will be followed up in later meetings, after reading a
summary of their findings.

Next, it was mentioned that there is a need to formally define the precise beginning and end of a
computational task. This is necessary to know which energy contribution should be accounted for when
the task is running. A proposition was to say that the task begins when its input “X” is entered in the
memory of the computer. The task ends when f(X) is extracted from the computer. The energy of any
process that requires to know X and f must be accounted for. However, some subtleties do exist. For
instance, some optimization of gate compilation could be done generically for many X at once. It is not
trivial to know how to account the energy of such costs (if this compilation spent energy to optimize many
circuits, including the one implemented, considering 100% of the energy of this compilation could lead to
an over-estimate of the actual energy consumption). A question on how to account for such energy costs
arises. Similar subtilities also arise on machine-learning related applications where a big pre-processing
pipeline consisting of data collection, preparation, cleaning etc might lie outside the purview of the current
task instantiated. It was highlighted that maybe such edge cases should be left to the user to decide and



appropriately mention when following the standard. This discussion will be followed up in greater detail
in the coming meetings.

Lastly, the elements to be returned by the standard’s user were discussed. We made votes to decide the

following.

1. Peak electrical power: Adopted as a recommended (i.e. not mandatory) output by voting (7)

2. Total computation time: Adopted as mandatory output by voting (7)

3. Average power: can be deduced from energy and runtime: we did not vote on this.

4. Should the fact the energy estimate come from a theoretical prediction or an experiment be mentioned?

We were too divided to take decisions. No vote occurred for this. It will be rediscussed.
The exact language of how to make such inclusions in the draft will be discussed in the next meetings.

4. New Business
a. No new business to discuss.

5. Old Business
a. No old business to discuss

6. Adjourn
a. Meeting adjourned at 13:00 PM CEST



