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Interviewer: Let’s talk about this picture that you see now and about the individual
phases of the data life cycle. Starting with the first phase, the planning phase, how does

that work for you and what do you do with data during the planning phase?

Participant: When | use data, when | need data to make a scientific point, this is often
the goal, or, in a few cases, we could also have some strategic goals of realizing a way
to collaborate by having a place to dynamically upload, or as the data comes, we will
upload it and our collaborators, specific collaborators, can then follow what we’re doing,
how far we’re progressing. But generally speaking, the planning stage would be
something that we either set up in connection with an application, or it could be that we
realize that we need a sufficiently large set of data, which are in my case calculation or
results, to make a certain point and admittedly we often find that “oops there was
something here we hadn’t thought about” and then we have to add that. But generally
speaking, we can sometimes succeed at making a plan for proposal, or plan for a paper,
where we more or less delineate what is needed to succeed. And | think that is a stage
where | don’t think | need so much help, because it’s quite individual for the kind of
papers that we are aiming for. So | don’t think | have too much to say here, actually. You
know, it (--) that’s it. Okay so this is the kind of papers | write. You could say that if we
were to have a collaborative effort, for example at [university], facilitated by data that is
collecting what we, you know the thing we pull together, then we would probably need
some help of getting it in there efficiently and getting it summarized efficiently. And also
training of our collaborators to quickly see that (--) what the metadata is. And | know that
there are some systems like that, but this is more on the later stage when we actually
create and collect the data, | would say, than here in the plan. But when you plan, it's
also good to know, to make an agreement with collaborators, “this is how we would want
to do this”. So there’s somewhere between the planning and creational, the collection
state, | would say. For these tools can come in. But the individual planning, does work.
You know it's on the researcher's initiative, | feel, | could learn more but | think that that’s

what we (--) that | think is not the problem at least for us

Interviewer: | understand. Then we can directly continue with the next phase, the create

and collect phase. How do you create and collect your data?
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Participant: Well, it's contingent on how much data storage | have available and how
much computing resources | have available. But one can say that, you know, in the
worst case of scenario, | can only keep like the input file for calculations and the ASCII
output file. And then, basically letting that be a tripwire for when people want detailed
analysis of a particular sample of the result. You know, for a particular figure, we might
then recreate the data, the full set of data that the calculations actually give, and then
provide the analysis for that. And that is something, that’s the minimal thing we have to
store. Right now, it is basically ASCII in and ASCII out, basically. And | personally use
either a bash script, sometimes some Python to steer it with. Some people like to use a
graphical user interface for controlling that data. | think this is going to be (.) To make a
recommendation at that stage, | don’t think it's part of, basically the data. But we have

some ways of doing this.

| also know that there are tools so that multiple people can put it in, and as long as
people have agreed on what metadata and what kind of standard there is for these
calculational data, there’s a database tool that can sort of collect it and make that
available for each research and so on. There, however, | don’t think it’s just the tools. |
think perhaps some educations of [university] researchers would be good because some
of my friends who have been trying to use the computer data for machine learning, have
had this nasty experience that unless everybody does exactly the same kind of quality
when they create the data, machine learning tends to want to learn the differences
between contributor A and contributor B, rather than actually extract some valuable
information. So yes, we would like to have better tools! And that means that we all sit
down and learn them and we are terribly bad at that as researchers! We don't, [laughs]
we don'’t get, we don’t create the time for this! And the other one is that we actually have
some, perhaps training on using this together, so that one can sort of define standards
and decide I'm sticking to those, so that our data are interchangeable. | hope this is
helping? But this is a guideline that unfortunately we’ve learned it requires some self-

discipline. It's not only the tool, it's also the discipline or self-discipline in sticking to that.

| think this is the overall thing. And then in practice, | use first principal density functional

calculations, and | don’t always know enough about how to extract the data, but that is,
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in some sense not something | want to (--) | don’t think you can help me with that,
perhaps. | think it's actually my job to stay on top of what’s possible. But when | want

something, it would be great if you can help me get it out again of the calculations.

Interviewer: Okay. | want to ask about data management plans. Have you ever used

one (--) do you usually in a project in the planning or create and collect phase?

Participant: It's a very good question. | did try actually once, because | was hoping this
somehow would lead me to a way of storing. You know | have about 100 terabyte of
data that (--) they’re not all filled, but | need some swap space for actually doing
calculations, because we temporarily create a lot of data per calculation, and we can’t
afford to store it all. So what | need on three different resources at [compute center] and
then at the other computing center, we will soon only have one national center of course,
is a lot of extra space of either 20 or 40 terabytes of free data so that when you get an
idea, you can sort of follow that through and perhaps harvest everything. What | would
love there to be, is something that just summarizes that main result and keep track of all

the metadata, so | don’t have to do it. | know this exists, but | haven’t learned it yet.

| filled out one of these data management plans and | felt there was something (--) a lot
about how do | keep it secret, how do | do this and that whatever. And | actually think
that if | go to (--) | believe that [institution at university] has a database for doing this and
I’'m sure that there’s others. | work with Quantum Espresso which is a [inaudible] suite
and they also have a separate model (--) have a tool for workflows, that would also be
nice to store. This is something that I'm terribly bad at, | would like to be helped with this!
[laughs] but | don’t actually get there! So | don’t actually use the data management plan
and it’s all up to me to remember where | placed it. So | basically work with the libraries,
that reminds me what was the input file and (.) that’s not good! Because, let's say | got ill
somewhere, so nobody could use this data, they wouldn’t know precisely what the logic

of this subdirectory was. So that’s something | could really learn!

Interviewer: Yeah, so if | understand you correctly, you tried using a data management
plan and put some value in it, but in practice, it didn’t turn out to be useful for your

specific case, right?
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Participant: Yeah, and probably because, exactly (--) So the thing that was, it was a
questionnaire, and | never got anywhere near, basically, a database management tool,
nor did | get anywhere near (--)(.) A lot of the work has to be done also by the
researchers in figuring out how you structure it. Do you say that soda potentials, in my
case, soda potentials, is that more important than type of functionals, type of problems
that you're dealing with? So yes, and it’s hard. And then, complicating with that, and
none of the questionnaires got me anywhere close to picking a tool for doing this, so
there is something | can get help with. But complicating with this is also that (--) although
it sounds crazy, we really really would like to have the same cutoff everywhere so that
we can eventually machine learn them. And | also really really would like to have some
kind of process, some kind of idea of how much space | have, so | could extract as much
of the relevant information while | have all the data, and then compress it down to, things
that are just being preserved. | can always regenerate it, but it would be nice to have

extracted the common questions about system X, Y, and Z in various functionals in

various methods, in various things. And always having the same quality of the
calculation, at least have a metadata that sorts them into is this, type a, type b and c.
Because otherwise | don’t want to mix it in and actually try to do any machine learning
on top. This is things | really really need to help with, it's personally all being down in my

head right now.

Interviewer: Yes | understand. Okay let’s continue with the analysis. So you've created

your data, how do you work with the data analysis then?

Participant: I'm probably old-fashioned but one of the things | feel that the first thing |
need to do is to plot, whatever | can do because that’s part of the story. So unless | have
it plotted in some way that shows some systematic variation or dependency or
correlation, I'm not even grasping the actual research story yet. That too would be
different if you were doing (.) a social science database, of course, and you don’t want to
have pre-constructed notions about what the story is you want to tell. But | do actually,
because I'm not necessarily interested in, let’s say, just hunt for new and better
materials. I'm would be interested in knowing why is this happening and if I'm not

actually succeeding in capturing the physics that | want to have, you know | test whether
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| capture the sufficient physics, well then | know why is it failing me, and | can go back
and try to do better on the way | define the calculations, the quality if you want of the
calculation, so in my case develop the theory so that it can actually capture more

physics.

So | ask questions interactively with this data. So there it's helpful to have the metadata
telling me, it's very useful to have all data that | have created, or my friends have created,
at the exact same quality so | don’t make false conclusions. | can actually compare it.
And that is one of the reasons why | haven’t actually chosen a structure that can
summarize this for me. Some of my former graduate students has been helping me, so
for particular problems I've actually managed to do this. But generally speaking | haven’t
found one solution all that fits all. But once | have that | can start asking the scientific
questions or if | can just pick. | know how | organized even this sort of file systems, |
know that in that file system there is potential answers to this effect and | can go test it.
And if I'm missing data then i know that to create more data. But the analysis is basically
to me part of the story. It's the story that | want to tell like | slice up, let’s basically the
data, or | slice up the question, so that | can extract some conclusions don’t know if
that’s easy to automate not sure about that, because you've got to get a good idea and
you’ve got to get an idea nobody else has thought of, right, and you want to publish it so

I'm not sure there’s a prescription there [laughs]
Interviewer: The tools that you’re using there’s Python or something similar?

Participant: Yes it's often Python or it can just be shell script or (.) as (--) So, you know
you get graduate students and they’re younger than you and so they complain that |
sometimes use Python which really just calls up bash scripts that I've already made. So
it's a mismatch [laughs]. | was actually just contacting the [name of research group] and
they actually have realized this problem a long time ago. This is Python but they keep
track of workflows because some of these workflows are indeed recyclable. I'm having a
hard time moving off bash because | know | had a solution there. It's a little bit like if you
have a problem you google for a good code suggestion. And then you see you’re
adapted to your particular specific needs for data extraction because you have this idea

that you want to, | say, see if it’s true. And it takes too long effort to actually make me, to
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make a common platform, | don’t have the staff to do this. And sister group, the
[research group] and, of course by obviously the [research group], they actually have EU
funds to set up workflows and so on. But as they also acknowledge, that takes you a
little bit further away from the “oh | get a good idea | want to know this that or whatever”.
So in any case | would like to have both those automatic tools and maintain a good
knowledge of how | can always hack something in Python or bash. I'm a little bit of (.) a

you know retro researcher like that but it's also, it's a time issue.

Interviewer: Yes. Anything more you want to mention maybe about problems that you

face in this phase?

Participant: Well most of the time when | have problems it's because | forgot to actually
ask part of the key question right [laughs] | realized there’s something and so it feeds
back on the data creation part. | think some kind of tool that’s that that will say you know.
Let’s say that | only have 50 of those kinds of calculations. Right now, it goes by memory
If | have some kind of database management systems, | could probably find, “oh, okay, |
only have 50. That’s not nearly enough to draw any sort of systematic conclusions”. So,
again, here, | could learn to be better even at this stage. And (.) | would still have the
other tools for this, you know, fast thinking, but this way would be faster to figure out

whether | need to work harder.

Interviewer: Yes. How about the next phase, making data available? That means
sharing internally while working on the project but possibly also sharing the data in

general.

Participant: Okay | receive an F on that [laughs ironically]. And it's even to the point
where you know (..) well  mean I'm asked because some of this data that (--) Some of
the conclusions that I've drawn, for example in a recent paper, actually was to show not
only could we do something that we didn’t first think we could and | don’t think
everybody thought you could do from regular DFT calculations, you could sort of all of a
sudden convert them into something much better. Or (.) you extract more information
than you thought you could before, in this case about Cauchy particles. And then to
make (--) | wanted to make the point then (.) that you are doing this without changing the

underlying description of the structure, so that the conclusions that you’re drawing on
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these light-matter interaction processes actually is pertaining to the good description that

you already had of the structure.

That meant proving this across very many different assumptions. And the easiest way
was (--) to do all the calculation first and then going and then taking out the slices. And
then after that people said “oh you should publish this as a separate part” and | don’t
know how to do this [laughs]. | know that there are real reasons to do it. And so right
now | have (--) this this is basically 40 terabytes or something like this of data that’s just
lying around. And | try to figure out how to do this but | don’t know who has to pay for
this. | believe | asked actually [e-infrastructure] what this would cost, just to have it
stored because of this. But maybe there are other solutions, we are working on that. But
you can see that (--) this is one of the things that has been lost in the in the flow of many
things that we also need to do, right? We have postdocs and graduate students and
master students that need to be finished right? So here would be something where (--) it
may just be as simple as knowledge and we can sort of lift it off the servers at the [e-
infrastructure] center and onto some national facility or something like this. But | don’t
know what or even what it's going to cost. So, you know, | don’t, ’'m not sure that, | don’t

know, it's not obvious that (--) depending on what it costs, that | could actually do this.

You may laugh at this, I'm not sure this should go into the transcription, but I've actually

bought big terabyte data here in my office, so | have a plan B, until | figure this out. It

was cheaper to buy a 20 terabyte hard disk than to sit down and figure this out, right? F

is the grade that | get, right? [smiles]

Interviewer: But you do have projects with collaborators where | assume you do some

sort of data sharing?

Participant: Yes | do! And there too is probably an E because | have put this up on the
[university] git so that my collaborators can see how far I've progressed and you know
how good are their collaborations. And also, the thinking is that | ask my collaborators to

sort of agree that my set of collaborators (--) | don’t want to have to say that “you can

only see this or you can only said that”, you know. | tell them just to be respectful of the
other collaborators | have. And that tends to work. That is one data management plan |

guess. You know, | just asked for respect among students and among my
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experimentalist friends. But generally speaking, then they can see, sort of some of the

other things that we can also do now that we're at it.

Interviewer: The main issue with git that | understood was the (--) that you essentially,

allowing (--) giving everyone the same rights?

Participant: | have split some of it up in soft directories because there is one thing that
involves, some software involved, and they have a contract. But generally speaking (--) |

actually think it's good that they see each other [laughs] right? | really think that [e-

infrastrucure] or me for that matter, Git could actually help by allowing them to speak,

because they can’t do much if they just see the numbers right? | hope that you will, you

know, help us collaborate better, it could be useful [smiles].

Interviewer: We’'ll do our best [smiles] (.) Okay there was one point in the make

available that is not in the notes and that was that, for sharing data, you usually use git?

Participant: Yes and | would like something better [laughs] Because git (--) the git wiki
is not safe right? There’s no (.) Well someone told me that there is a way that, | can go
back and see, basically like openly if | can see what has been changed and so on. But
something better than Git for making sort of an overview of data and getting inspired to
plot something exciting would be good. So I'll do the Git also so everybody can follow.
But (.) maybe it could be automated, right? If | tell you how to (--) Basically | use grep or
bash scripts and then grep for whatever property | want to get out because then | have a
record of what it was | extracted whether it was with or without electrostatic decoupling,
for example, it’s a very technical thing. But if | don’t do it systematically and if | don’t
keep a record of it ,it’s lost right? So something that would convert something into even
just the basic tables or something like this. And | suspect that these tools exist. | just

haven’t learned them. I’'m giving myself an E on that part.
Interviewer: Good. Shall we continue to the data preservation and archiving part?

Participant: Right. Yes. I'm also here a loss. | think | told you, whether it was off record
or on record, but it’s fine if it's goes on the record. |, you know (.) there is this issue
about (--) but there’s actually two issues. In principle | could always recreate everything

as long as | have the input files. And they don’t take much, | mean, | can have that on
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239 my personal computer | actually probably have it somewhere. Because that’s the whole
240 point about these first principle method is that you just you know you have your initial
241 guess and if you'’re really luxurious you have the final guesses, or maybe you started a
242 little bit different but you could in principle contain everything in a very small memory
243 package. But that’s not good! because that also means that you’re sort of completely
244  self-observed about, you know ‘I just wanted my own points” and the point about data
245  for collaborations would be that other people want to understand why it was that this
246  system is bound more strongly than this other system. And for that you need to go back
247  and do more analysis so that means that | can either rely on a tripwire sort of systems,
248  where | train them to ask me, you know a month in advance so | can recreate the data
249 by the time they need it, or more likely that | learn which is what | do now, from

250 experience that they are likely going to ask me about this question. Or this is a system
251 that | know somebody locally is working on and therefore | do a little bit more analysis
252  before | throw away the core XML file that contains all the all, the real hard numbers
253  right.

254  So this is what | do now, so this is the trade-off | have that | pit myself somewhere in the
255 middle. For the most likely system, | already have some analysis ready for them. But the
256  system is not perfect. | would love to, you know, petabyte is the thing that would be great.
257 Then | would have everything within fifteen, within very short time. Post-processing to
258 get this kind of information could be extremely fast. | don’t know how to solve this!

259 Because | don’t have the money and | don’t think any place will give me petabyte of data,
260 from the outside, saying that somebody at [university] or [country] want to ask this

261 particular calculation that | did like in 2002 for detailed analysis right? There’s a cut,

262 there’s a balance. And don’t know how to do this. Preservation to me is like | just try to
263 learn what people can ask me for, and | make mistakes, | save too many of some things

264  and not enough of other things. But it's not clear what | should save, to facilitate fast

265 interactions.

266  As long as the papers, these specific papers are ongoing, it's not a problem. | just keep

267  everything, right? But then when the paper is out, you know, how many more years can
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you hope for somebody to come back to you and ask for a detailed analysis of this, that

or whatever?
Interviewer: And do you do preservation on your personal hard drive or?

Participant: Let me put it this way, as every year | create more data, so the things that |
think that somebody (--) | hope that somebody will be asking me about, | actually keep
there, sort of like half of the stories | have so that they are like ready, on-demand-
information if you want. And | have the other part, which is, so that when it's ongoing |
definitely need to be like, | need to store everything right. And then | have my local hard

drive | dump everything that’s like input files.

And | normally do this once a year, which is, of course, way too little [laughs] in terms of
safety. That would be good to automate that also. We could probably find the list of files
that these are the files that would allow me to recreate everything. And | could probably
do that, actually. That would be part of the preservation, that would be a better way of
preserving it so that, you know, it wouldn’t take more than a terabyte to save everything
I've ever done and all the code work I've ever done, basically. That | could always afford
of course! Both are copied locally and I'll pay for it over at [e-infrastructure] right? | mean
terabytes now (--) | think even | think even that [university] we have a terabyte
somewhere? So that minimal storage, that’s of like this is my life kind of data set, that’s
just a question of me actually putting down and doing it. But for those on demand things,

you know | perhaps need some advice but it’s also (.) yes it's not easy.

Interviewer: Yes, | understand okay let’s talk about a reporting phase, how does that go

for you and how do you report?

Participant: Well | have troubles with referees occasionally but | think we all do, if that's
what you mean. The reporting is of course also to funding agencies. But my data is
something that | actually think transcends, | know it's a weird word, but the individual
grants. It's actually data for a program rather than data for a project, like a funded grant
or even a subproject like a paper. That's why I really think should we should have some
automated systems that or everybody at least that does a certain class of studies or

something like that should identify what is the minimal thing that we need to recreate it.

10
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Admittedly and a lot of cpu hours, but at least recreate what we already have and save
that. That should actually be something we should be doing because it's unsafe and try
on horse will kill us right. That | think is actually, you know, it should be, you should just
keep it basically. And with some help on making the structure readable even after 10

years or 20 years. | have projects that | haven’t looked at for 20 years, but they are still

data.

| don’t really know what you mean by reporting. The reporting on a paper is often not a
problem because that's when you’ve been active in actually analyzing them, making
these sort of, “Oh, | can plot this in a new way that actually reveals something that |
hadn’t thought about before” and hopefully this is good for everybody that you know |
add my perspective of how this should be understood in a paper or for that matter
reporting to SSF or whatever. That’s also, you know that’s part of the recording. But the
data that we create and, how do | say this, particularly with first principles calculations
that some of us here at [university], that we actually have quite a lot of people at
[university] doing this. Then that data is, | mean, it’s not going to stop being true 50
years later [laughs] right? It is, it's the core of insight. It needs to be in our head so we
can sort of synthesize it, we put it in textbooks, but it also needs to be somewhere so

that you can, you know, open that box again and expand it.

Sometimes, yes, it turns out that you can do it much faster today. That’s wonderful news!
You know, it's getting technical, but for example, if one of the things we can do is to do
structural relaxations when we first started, we couldn’t even do structural relaxation, so
we had to save loads and loads of different configurations. This data is obviously
obsolete. But if you just keep the input data, it's, you know | don’t even see it on my hard
drive anymore because 20 years ago it wasn’t very much data. So just if we just cut it
down, we could keep the smallest part and we should actually be doing this. And | don’t
even think that this is a problem of preserving or reporting to, you know the next
generation for that matter. | mean there’s a (--) what I'm trying to say is reporting is not
just to some extent external people but it’s also to those who want to see this later. Our
students, graduate students, can learn from each other that way. If you talk about

reporting in terms of, which is something we underdo in my group and | know other

11
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people at [university] are better at, would be that we kind of do papers that are like
method papers and then we do papers that are result papers. And the method papers is
often tied to a code and then we release it often in open source so that other people,
there’s a great synergy in that. Sometimes we want to do it in a closed code, just
because, well this is a difference between chemists and material researchers historically.
you know. But this kind of reporting is also it's also worthwhile to invest in because it
generates (.) like say interest long-term, and there we really would like to learn how to
put this up on some national service so other people can make use of it, and | think it's a

question of sitting down and learning this.
Interviewer: Are you talking now about the software?

Participant: Well the software for sure that just goes into those (--) we have these open
source software for sure. So | just report it. There’s some git system, I've forgotten how
you do it by the time | get to do it again. But the other people help me. | upload my
functional so that they’re available in other people’s calculations. That's taken care of
automatically and you (--) Great you get a lot of testing that way because loads of other
people you ever thought would use it are actually then using it all of a sudden! But then
there’s also (--) if | have this database that | created to show that “yes | could actually
get not only structural data but at the same time causal particle information whatever
that is — light matter interaction results - “ then that would be good to place at least sort
of the minimal information of that available somewhere that other people can look at. But
with enough information that they can recreate it. And that is something that | am not
doing enough of [smiles]. In fact that is, you know like lawyers which would talk about
billable hours, but | think for researchers that's another way of actually creating let’s say
visible outcome of for example [university] activity. And so there | would also like some
support or just somebody would give me time to learn how to do this [laughs]. Because
you know that it's becoming almost as important as actually writing a result paper or
writing a code paper. You know my group certainly does this way too little! So there |
would love some help! | you know | try generally just to tell you where I'm bad because
then hopefully you know where some people can be helped, yes the logic of what I'm

saying right?
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Interviewer: | would ask you now to distribute these three smiley faces that you see.
One to each of the different faces and they should represent your general feeling how

well this phase is going.

Participant: And not how much time (--) not how, you mean, okay so let me clarify this.
There are some phases where I'm not very good at it but it's actually a lot of fun. But it's
not it's not the fun factor you’re after it's how | satisfied | am actually with the efficiency

of my work that you’re asking is that correct?
Interviewer: Yes rather that exactly.

Participant: Okay oh wow what a challenge! Okay so happy face let's see now could
you move the window because | can’t really (--) oh | should just get by the by the central
circle here. (.) Bad, you know the reporting, you know thinking through the reporting and
the preservation is probably a sad face because we’re not there yet. And | think that we
are not good at analysis but we make it up for by enthusiasm because you know
researchers do succeed in creating papers anyway. So | think that in some sense, it’s
somewhere between a flat face and a happy face. And that’s the analysis, right? I'm
saying | could be a lot better, but we’re obviously not bad as researchers. And I’'m not
talking, | mean, massive researchers in Sweden are not bad. We do create interesting

papers.

The create and collect, I'm actually quite pleased with doing Bash and Python and so on.
A little bit, you know, a little not perfectly smiling face would be on the fact that, you
know, it's not always easy to have an overview. “Should | create more data?” And
sometimes you end up having enormous amount of data on something where you
already made the point as it turned out when you get to the analysis part. But generally
speaking, the create and collect is working quite well. We’ll put a happy face there, you
know, just you know we you know one should not be I’'m not saying we couldn’t be better
but it's actually something we manage to create a lot of data | think, that’s for sure. And
some results that can be published right. And the analysis is like you know where we
could be better and actually helping ourselves in doing this creative stuff, maybe it
wouldn’t take so long. Don’t know if it’s just a technical, a technological limitation. It

could also be that creativity takes you know we’re not as creative as we wanted to be
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[laughs], but at least having a tool that would sort of allow us to follow ideas more quickly
could probably make us better. Make available preserve and report yes well if it's about
actually storing the data in such a format that it's useful for ourselves and for others, and

then it's probably the saddest of the faces.
Interviewer: Okay that was make available also sad face?

Participant: Yes well you see | can’t really see what | said about over in the box what
above the make available but. Yes I'm not good at making it available, that is a sad face.
So you pretty much have the, you actually have the right alignment up there that (--) to
the early stages I'm happy about, and then it gets to be the flat phase and then. So the
order that you have the three happy phases up there on the slide is actually, pretty much

like in this wheel where it goes basically.
Interviewer: Okay so the planning phase would you put a happy face there then?

Participant: Well I'd like to be more successful at getting grants [laughs] but I'm not sure
that this is (.) | thought | only had one happy face and one flat face and one sad face but

you’re...
Interviewer: Sorry, no | would like one face (--) one of the smileys for each of them.

Participant: So we got create and collect was happy, was happy face as good as it
could be. Analysis is probably a flat face | think it could be better, the sad face is for the
rest of it. And then the planning (.) Well ’'m always excited about applications where they
go in right, so | think | would, with apologies, like to say that we are okay with that. But
it's you know contingent on the observation that we rely on a lot about, you know,
intuition and I'm not aware of some place where you could help us in any way. | don’t

know if | could help that.

Interviewer: Sounds good. My last question to you. You see there is an empty box in
the top right corner which is a dream scenario. Please describe your dream scenario
and that can be any big or small changes in the process of your research data

management.
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Participant: Oh, well, | need to think a little bit because | see this as the (..) You know,
there’s all these things about, it would be nice to find the time to automate some of these
things. But | also see that since the last three of them were all bad, it’s difficult to
differentiate about, well, | feel that could be a lot better over the last three, say,

components of the wheel.

Interviewer: And it can be several of those bullet points.

Participant: But what | would actually like to see is that we had some (.) Some of my
collaborators actually have done it, that you work with this over many years. I've been
working on functional designs, I've been trying to make DFT more accurate for many

years. And the benefit of that is you don’t make mistakes as often as you used to, you

understand? And if you work with data over many years, I’'m pretty sure also that you get
better at the planning, you get better at the creativity analysis, you learn to slice it up in

the beginning.

So | think a dream scenario, which is something we tried in a recent application, is to
actually set up the entire chain, so that we have a database where you can go in and
you could trust the data, because you have been checking it as it goes in. And you could

trust the data to have a common quality so that you actually dare learn something from it.

Now, it may just be that it's a targeted goal of optimizing material purposes for one
particular function or one particular type of material. That may be a much more realistic
thing, but having all the tools available at, you know, in working conditions so that you
could actually build that and have it built up so that you could use it years over years
over years. Done pretty much that for testing, for you have a setup for testing quality
inscription of molecules, you know, molecular properties. | think that is actually very
good. I would love to do it also for some of these more technological issues that pops up
when you try to filter pollutants, if you try to make clean energy. There’s lots of these
problems that are related to these weak interactions that we focus on, but where |

haven’t had these long-term investments.

It's not enough to do 2,500 calculations; you need to have done millions of them,
basically, to really have something that is of value to other people. And that takes a long

time. And it takes also that you talk to people who know how to set up such a database
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that is available to everybody. But if you do that you actually can really learn something
from that. And so that is a dream scenario that you could somehow get help to (--) either
you team up with somebody who has the let’s say, the other part of happy faces. Or that
you did you get somebody to help you to do not just one of the things but have the
whole package so it really works and it's appreciated as the go-to spot for materials x y

and z types for example, you want to challenge x y and z.

That is a dream scenario it requires a lot of thing it probably also requires a lot of (.) You
know the people who have succeeded with this | know is at Berkeley or that | have some
friends in Korea who succeeded with this, and it has been a deliberate strategy over
very many years. You know it's not something you just build up. But we are a little bit too
isolated to tackle all of those things, to be good at all of these things together, so some

kind of platform is a wish list.

Interviewer: Okay that sounds like an interesting dream scenario.

Participant: It's a dream scenario | realize that. It costs money that’s a lot of money and

time.

Interviewer: Thanks a lot for your input do you have any more questions or things you

want to mention before we close this?

Participant: | just want to say that | have (--) You know this is all for my major part of my
research which is about trying to make, in my case, first principle simulations of material
from, and for chemistry better. It probably varies, but interestingly enough | was recently
asked to participate in work with industry who are also trying to, use their data, to
optimize for example processes or manage risk and there’s been all these ideas. And
some of these things about actually controlling the quality of the data that goes in, is
actually something that they are also struggling with. So | think that (--) | wish that we’re
not only collecting data, but we also have some kind of attention or, to have a common,
agreed, quality limit on what this data should be so it can be compared. It's just a fear

that | see that data is not good in itself. It needs to be (.) managed!

Interviewer: Absolutely, | understand.
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472  Participant: It's just something | learned, basically. If enough people worry about it,

473  maybe something will happen. That's why I'm adding it right?

474  Interviewer: Then | will stop the recording now.
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