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​
Alaia Morell   0:06​
Yeah.​
OK, so today we are going to talk about how to use the robot. So if we think about the semi-automatic calibration workflow, this is the the step what we call step one in the paper. So basically it's the part that is.​
Automated. Um So I'm not going to present the theory behind behind this tool. Sorry. Today it's really about how to define the different function, the argument of a function, the different file, the format, etc.​
It's exactly the same presentation I gave to some other Atlantis collaborators in October. If you have feedback on how to improve this presentation, we can discuss about it at the end or or about how to make it clearer.​
Uh, I would be happy to receive this kind of feedback.​
About the question, don't hesitate to ask on the floor because I think it will be easier.​
So here there is a lot of resources, so everything that you need to understand how to apply the robot is described here. On GitHub you can find the Calibra package which is also on the CRAN, but the version on GitHub is the.​
The most recent one, so I would recommend to use the one on GitHub. Here is a package that I created to link Agentis and Calibra that we are going to discuss later. It's not essential to use in this workflow, but if you don't use it, you will need to record some of the.​
Function yourself, but you can already have some of your favorites function to to do some of the thing that this package does. So this package is named Atlantis Tools, but Atlantis Tools was already used, so that's why it's written like that.​
Um.​
Lastly, here you can find a folder where there are all the files that I used for the calibration, so it can be used as an example. This folder also have all the output of the calibration.​
For Atlantis model for picturesound for the calibration without fisheries. So I keep trace of all the trial and all the the evolution of the the feeds through the the intense.​
After that you have some documentation on Calibra and at the end of paper that we wrote on what I'm going to share today.​
Yep.​
So this is the organization of the session today. The first part is another of the framework. It's just to remind very quickly the different pieces, but then we'll not go in depth of of on what all these different pieces. It's just to remind the name because it will be linked with after.​
Different file that they're all in the repository to the calibration. The past two it's really about the example for purchase on for someone that want to redo exactly the same with the same choice in calibra and the third part if we have the time will be to explore some different option.​
For example, what if I want to use different type of data and then I want to use a different option for the objective function? All of this will be discussed in the in the the Part 3.​
So first, the overview of the framework. So very quickly, this is a figure that come from the original Calibra paper from Ricardo from Oliveros, Famos and Shin 2025.​
So this is all the pieces that we have within the framework of the robots.​
So the pieces one is the model, in our case Atlantis. This is 2 is the data.​
This is 3 is the objective function, so basically how we link the simulated data and the observed data.​
Paths for it's linked to the parameter. What are the parameter we calibrate, we calibrate and what is the range that we want to explore?​
Part 5 is what I call run model function, which is basically a function that will connect Calibra and Agentis and run the model each each time we need to run it. We will have more detail about it later in the presentation.​
Part 6 is about the function within Calibra that deal with all the species. So basically one that deal with the data, one with the objective function and one that is the function calibrates.​
And lastly is about the outputs, especially where we find the optimal parameter in output of.​
So after this quick sum up.​
We are going to see the example of PJS, so the presentation is based on this repository.​
Stop very quickly. Oops.​
We are going to see this repository. So this is the organization on GitHub and you will see that for the training purpose I reorganize the the list of file so they arrive in my presentation in the order I want. But yeah, all the.​
All the screenshot that you're going to see come from here and all the files are available here if you want to open them or explore them later.​
OK, so all the different step I mentioned you in the overall scheme before or the overall figure, the overview figure, sorry, are linked to a number here. So the step one is linked to.​
The the number one here and we are going to go step by step to see what we have in this different folder or file for each of the different step.​
So yeah, here, like the number one here, the model is connected to #1 here, the configuration, etcetera, etcetera.​
So step one is the model. Basically in a folder where where we have all the file to to run the robots, we need to have a folder that has the configuration file. What is the configuration file is basically all the.​
file that you need as input of Atlantis that will be copied many times, all the time the model will be run. In this configuration folder, basically you have all the PRM file, uh you have the functional group file, the executive.​
Etcetera, etcetera. I recommend to copy everything so later when you have the result of the calibration it each time the model was run. So in our example it's set each time at the same time you will be able to answer.​
The folder where the the model was run and be able to see exactly what was put in the model. If you don't copy everything, you have a risk of misunderstanding what was run. So I find it a lot clearer to copy everything that is.​
Susceptible to change in particular. The only warning that I would put our recommendation is that you're not forced to copy everything. For example, heavy file can be not copied because each time you're going to copy them they will fill your server. So eventually for initial condition or for forcing file.​
You can store them only in one place and call them in this place. But except for a heavy file, I would recommend to copy everything because it just make everything clearer when you're looking at the outputs further.​
Uh, so as I said, just uh, yes, Isaac. 
​
isaac   9:25​
Yes, thank you. Will you talk more later about the server setup itself, maybe like how many cores you need and and that sort of thing? I know that's probably more detailed than we have time for today, but. 
​
Alaia Morell   9:42​
Yeah, that's a good question. No, I don't have more information on that. So basically, each iteration of the robot has a given number of simulation run at the same time.​
What I would recommend is to make match the number of simulation done per iteration and the number of call done like that you optimize the time of simulation. So in my case I run.​
32 run per iteration of the robots, so I ask a server with 32 calls. However, it's completely possible to increase it and eventually it will make the algorithm converge faster.​
Um, the only warning. Uh uh.​
For that is to not go with a too small number of iteration of core and of number of simulation per iteration. There is a a default in Calibra that don't allow you to go below.​
18 simulation per iteration. I don't know why this minimum was set, but basically you have to force it if you want to go below. But I would not recommend to go below because basically you will not have enough information per iteration so.​
The so the minimization can work correctly. 
​
isaac   11:18​
Thanks very much. That is very helpful. 
​
Alaia Morell   11:29​
OK, so in case it was not clear, the configuration will be copied in many folders. So for all case it's 32, so it will copy 32 times. So after the during the calibration a folder.​
Will be created where you will have the configuration copied sending to time. So one like the configuration one, the two, the three, etc. And in each duplicator if you go in what you will find is the basic configuration plus a modification.​
And each modification is testing a different combination of oops, there is a typo here of parameter.​
Yes. 
​
Hem Nalini Morzaria Luna   12:15​
So the the package will automatically create those folders and does it know specifically where it's looking for the forcing files and the rest of the files that are not in those model configuration folders? 
​
Alaia Morell   12:21​
Yes.​
Yes, this has to be specified in in the forcing file as usually. Maybe I can show you. 
​
Hem Nalini Morzaria Luna   12:41​
So just in the force PRM or the physics PRM. 
​
Alaia Morell   12:45​
Yes. So if you go in the configuration.​
And go in the force.​
Here for example in this example this does not call the the file that is within the folder that was copied, but it's called something that was.​
That is in the rest of the server and like the the address to find this file is fixed and it's not varying between each folder.​
Rerise.​
For the PRM file, the first file, everything that is called in here in the executive, this will be relative, so this will run what there is in the folder where Atlantis is run.​
So um, at here it's relative. It will, yeah, be different per folder.​
OK, I don't know if there is remaining question on the part one. Now we are going to see the second part of this folder which is about data.​
So basically we have a folder where we put all the data that we want to use as targets in the calibration process and this folder have many many data file and usually the way I deal with data file is that I create.​
One file per data type. What I call data type is an indicator for a species. So for example if we have a targets.​
The biomass for all the species of the model and you have, I don't know, 70 species in your model that will lead you to 75 for biomass.​
If we enter this data folder, this is exactly what I just described you. You have all your CSV file with your data inside. So here you have biomass for Aurelia, for bunting bacteria, for bunting carnivores, etcetera, etcetera. So I decided to name them with the code of the model.​
Can decide to name them differently. Um.​
And if we enter one of these biomass file to see what we have inside and hot the out define.​
Here we have the example of the biomass of purge, for example, and this biomass file for purge look like that. You have one column that is the time.​
And once one column that is bias. So in this case I only have one type. Yes, I've been. 
​
Alberto Rovellini   16:14​
I didn't mean to interrupt, sorry. Would you mind when you have a chance? Would you mind dropping a link to this repo in the chat? 
​
Alaia Morell   16:24​
Yes, I can do that directly. 
​
Alberto Rovellini   16:29​
Thank you. 
​
Alaia Morell   16:35​
Um, where is the chat here? 
​
Hem Nalini Morzaria Luna   16:40​
On the top. 
​
Alaia Morell   16:41​
Oh, yes, thank you. 
​
Hem Nalini Morzaria Luna   16:42​
The top bar. 
​
Alaia Morell   16:44​
Thanks.​
Here it is. 
​
Alberto Rovellini   16:49​
Great. Thank you. 
​
Alaia Morell   16:54​
So in this, so if I come back to this file for biomass, in this case what I have done is I have repeated the value of biomass that is my target because what I want is a stable state. So I have repeated the biomass two time.​
Two time. Why? Because I confront my simulated data to the observed data for the two last time step in my simulation.​
So in this case it was the two last year of my simulation. So this was a bit arbitrary and could be totally modified. So that was just one setup. In the setup for fishery I decided to change for example and to confront the data for the last five years. So I repeated this time.​
This this biomass targets five time. What you want to be sure is that you have as many value in this file as you have in the output of Atlantis and to do so you need to play with.​
The Agent is parameter. There is a parameter in Agent is to define the number of time step per year that you know well, I'm sure, but also there is a parameter to define when you start writing the outputs. So you need to be sure that playing with these two parameter you have as many.​
Timestamp in output of as you have in the in the targets in the target file.​
That being says, something that is viable in this file is. So the first the the title of the first column is always time and the title of the second column is the type.​
Of of the sorry, the type of the target in this case is biomass. So all the biomass will have all the biomass target will have biomass written here and all the.​
Um, I don't know. Uh, another example. All the weight at at age will have what adage written here. Uh, you will see why we would write that here later. Uh, it will be defined somewhere else in the process.​
Oh yeah, and if you want to see why it's written later, if you watch this slide alone, here you have the things that link it to to this name. 
​
Alberto Rovellini   19:31​
Sorry, Alaia, can I ask a question? The the can you go back to the time? Yeah, so just making sure I'm understanding here. So that time step there, that is not the first and second time step of the simulation, it just happens to be the first and second of the output file because you. 
​
Alaia Morell   19:33​
Yes. 
​
Alberto Rovellini   19:51​
Start the output file to be only the last two time steps basically. 
​
Alaia Morell   19:56​
Yes, exactly. 
​
Alberto Rovellini   19:57​
OK. 
​
Alaia Morell   19:58​
Yeah, it's not linked to year one and year 2. Here it's linked to the first time step in your output file and the second time step in your output file. And basically if the length of your output file doesn't match.​
With what you have in in your data, I think Calibra stop the process. 
​
   20:21​
OK. 
​
Alaia Morell   20:22​
So you need to have really the the the size of both that match correctly. 
​
Alberto Rovellini   20:26​
OK. And these needs to be the end of the of the run. So in other words, these are the last two time steps of the run. 
​
Alaia Morell   20:32​
Yeah.​
Yes, yeah. In the case you don't want to do like in the in the case you don't want to repeat the same value for the data, but you have let's say 30 year of data, but you don't have the full-time salary like you have 15 years then two. 
​
Alberto Rovellini   20:39​
OK. Thanks. 
​
Alaia Morell   20:57​
Years you don't have data, then more data. What you can do is to put your first of time series, then you can put some NA and after you can continue. So in order to have Atlantis you will have 30 years of outputs.​
What you have you it's 30 years, but two years missing in in between. So you will have also study row. In the middle you will have NA and this will still match like that. Is that clear? 
​
Alberto Rovellini   21:28​
I think so, yes. 
​
Alaia Morell   21:29​
OK. 
​
Alberto Rovellini   21:32​
Thank you. 
​
Alaia Morell   21:37​
OK, so that's it for data. 
​
Hem Nalini Morzaria Luna   21:41​
Sorry, like I had a question before. So like right here you you're confronting the model to the last two time steps, but it doesn't have to be the first two time steps that you have flexibility to specify in the objective function. 
​
Alaia Morell   21:43​
Yeah.​
Yes, exactly. So basically if you want it to be a longer here you you need just to do a longer file like if you want it to be five years for example, here you can put five years, five row and and you have to specify your advanced model to write the five last year.​
Here of of here I speak in terms of year, but you can also confront it to, I don't know data every six months for example and the principle is basically the same you you need to have.​
As inputs data data like every six months and to set up your advanced model so everything match perfectly. Is that clear?​
OK.​
I assume it's okay then. Umm So that's it for the way we need to set up the data.​
The next step is how we define the objective function. So we mentioned to Calibra that's some type of data match some type of functional group and how we confront them.​
So to do so, we have a CSV file that collect all the information that are necessary to build the objective function. This CSV file is a list of data, the type of data, the function that is used to compare the data and the simulated data.​
The weight that you can put to each data type.​
When we open this site, this is basically what we see. So this is a list of the variable.​
So they need to be named OK.​
So they they need to be named. Um um.​
As a future file that we are going to see later on that link Atlantis and Calibra and like the convention I use is to also name them as the data file I'm using so it's not confusing.​
So here in this example here we have the macro algae biomass that called the file for macro algae and it's the type of biomass and here we have some also other interested.​
Column. The first interesting column is the type of confrontation between the simulated and the observed data. In this case I always use LM2L norm 2 which stand for log normal comparison between observed.​
And simulated data. If we have time at the end of the presentation, I will show you different type of different option of confrontation of data that are already implemented in Calibra, but basically this log normal confrontation is the most.​
Common type of confrontation for biomass, for catch, eventually for wet age source applicable. It's not this one that you want to use if you have for example a diet or if you have something like an indice of biomass and not.​
Observed biomass, so something that is relative, you have all the other type of data confrontation. But in this example and in the work I have done for Peterson, I I've only used this one.​
This is the definition of L norm 2. So I don't know if it's super interesting to go in depth in it, but basically the data, the observe and the simulated data or log transformed and we added tiny. So if the observe or the simulated or zero, we are not.​
Something that is 0, so we are not we are not going to collapse this function and after basically it's doing the sum of the difference of the observed and the simulated and it's squared.​
So this is an example of what's available in Calibra and we have many others that we are going to see at the end.​
After we have two um.​
Um.​
Two column that are a bit similar, use data and calibrate data that will specify if you want to include the data or not in in the process. So calibrates is to say if you want to include the function.​
In the estimation of the likelihood.​
Whereas use data is to specify if you want to include the data in the outputs. So basically you can have the data not in the the objective function, but in the outputs. You can want to do that maybe for plotting purpose.​
Even if you don't want to include them in your calibration. Honestly, I never do something different here and here. Basically, when I put true here, I put true here too. I don't find this function very useful, but so you know what it's doing because you need to fulfill it.​



In this table.​
Uh, yeah, here is the recommendation to be coherent here and here. So you're sure about what you're doing.​
And in the middle there is another column that is about data weighting. As you probably saw in the paper, I didn't use. I didn't use all the possibility in this version of the model. Basically for now I put.​
The the same weight for all the data because to have different weights, usually what we need is to have confidence estimation on the data and basically the more confidence you are in a data type, the more weights you can put on it.​
However, as all the data were coming from the initialization of the model, in this case, I decided to apply the same weight for all, and here it's one, but it can be very convenient if you have, for example, data that come from a very good survey with a very high quality of the data you can put.​
High weight on it and if you have data that is not, I don't know like from the same ecosystem or like that are very old data, not the good period, you want to put them because it can help the model converge or the algorithm to converge, but you don't want to have a very high weight on it.​
Uh, then you can use this column.​
Here very simply it's the link, the relative linked linked to the the folder with the data, the target data and it will link the variable to the correct file.​
And lastly here it's the the variable type. When I was showing you the data in name of the column, you need to put the correct data type. This data type is defined here.​
And as you can see here, it's need to be consistent with Section 2, so you can find a link later if you are exploring this file.​
Let's see, yeah, this is it for objective function. I don't know if there is any question and if not I can jump into parameter.​
OK, so the parameter. Uh, yes. 
​
isaac   30:32​
Oh, sorry.​
Can we ask a couple questions? 
​
Alaia Morell   30:38​
Yeah, of course. 
​
isaac   30:40​
So I'm very interested in the other variable types, so weighted age is is one of them, right? And I just wanted to know what the what the possibilities are for variable type and then also.​
If some of those.​
Outputs are extracted from Atlantis net CDF files. Are there any tricks to sort of? I suppose we have to set the output timing correctly and the output interval correctly so that we get the.​
For instance, the final two time steps from the net CDF file. 
​
Alaia Morell   31:22​
Yeah. So I can start with your second question, maybe. So your second question, it's linked to, I can stay here. It's linked with what we were discussing before with Albie. Basically you need to set up your.​
Agent is fine, so it's in the run PRM file so that you have as many timestamp in your data in your observed data that you have in your simulated data.​
So that's for the second question. For the first question, I have a slide at the end in the extra option about all the data type and all the objective function type that they offer different data type.​
That give more detail so we we can come back to that at the end, but just in this case for PG Sound I have included. 
​
isaac   32:16​
Right.​
OK.​
Thank you. 
​
Alaia Morell   32:29​
Biomass, well add H and catch and for the three I have used LM norm 2.​
Uh, for the catch I have including them.​
In the in the calibration, but it's not in this folder. I have a folder of the calibration without fisheries and with fisheries because there are some set up that are a bit different. So if you want the example with fishery, I can send you the link the link at the end. 
​
isaac   33:05​
Thank you. 
​
Alaia Morell   33:10​
So the next step is about parameters. So the parameters is are all defined in this file which is calibration parameter completes dot CSV.​
What happen if you if we open it? This is an example of what we see when we open it. So there is five column.​
The first one is about parameter name.​
So you have to name what parameter you want to calibrate. You can very quickly see that it's not an Atlantis name exactly, but it's because.​
It's a name that we use within Calibra, which does not have to match exactly the name in in Atlantis and we will see later why and how why we would want to do this kind of naming and how we.​
Go from this parameter that is estimated from that is estimated within Calibar to a parameter that is used within Atlantis. This is in a step later.​
But for this small zooplankton MQ factor, we have several thing that we want to define.​
1st is initial guess for the parameter.​
So here I use 0.​
Then we want the bonds for this parameter. So here we are going between a minimal bond per min that is -2 and maximal bonds that is per Max that is.​
That is 2 the last thing that we want to define about parameter.​
Is the it's related to the phasing. So Calibra has the option to do phasing. What does that mean? It's mean that during phase one, Calibra always calibrate only the parameter included in phase one.​
And we'll do a number of iteration that you can define for phase one and we'll not include the other parameter until phase two. In phase two, Calibra will include the parameter of phase one plus phase two. So it's only a phase that is.​
And it's not as something that is done sometime manually, just a set of parameter and just another set of parameter. If you want to do different set of parameter, what you have to do is to stop Calibar and restart it with another set of parameter.​
My recommendation for phasing is basically to not choosing. Why? It's because I mean.​
Maybe it's interesting, but I decided to not choose it for now because each time you're doing a phase, you are going to do a number of iteration that is quite important to reach the convergence or close to the convergence of this phase. So if you're doing several phase.​
This will duplicate the time, the number of iteration and the time of the calibration and in a model with like Atlantis that is so long to run. I would not recommend to duplicate the number of iteration because it will basically lead to a lot more time. I think to go directly with all the parameter will be faster than to use the phasing option.​
Um, this is it for the parameter. Uh.​
Yeah, this is it for the parameter uh parts. I don't know if someone has question on the parameter parts before to continue. 
​
Alberto Rovellini   37:10​
Yeah, can I jump in? I I was wondering the 1st 3 columns, how much does it matter what what values you put in there? 
​
Alaia Morell   37:24​
Yeah, good question. So the initial guess, so the power opt, I think it's very important because if you put an initial guess that is very far from.​
Let's imagine we have a value that is the true value. That is the value that we want to find. If you have a value that is very far from this value because you put just a random value, it will take a lot more time and a lot more iteration to converge to the theoretical true value of the parameter.​
But usually you have always an idea for initial guess. For example, for mum there is a lot of parameterization estimation.​
Guidelines that are done within the developer development of Atlantis that are done to give you a mem value that is not completely out of the range.​
Um, something else that can be done is for you or for us. Also in pitch sound, when we already have a a model version, the initial guess will naturally be the value that we were using.​
Um, uh, in the version that was already calibrated.​
Um, yes. 
​
Alberto Rovellini   38:57​
OK, so so so these are going to be. So obviously this is an example, this one on screen. So these are supposed to be the raw like this is the same scale that Atlantis takes as a parameter, right? So you would expect to have your best initial estimate of.​
Say man. 
​
Alaia Morell   39:19​
Exactly. 
​
Alberto Rovellini   39:19​
Any OK and and. 
​
Alaia Morell   39:21​
Yeah, and and the power min and power Max. For example, if you have mum that is 10, you're like OK, maybe 5 is still acceptable or 20 is still acceptable. But I know that mum that I have that for the species I have estimated a value of 10 is not too bad. I know that the.​
The value will not be like a million, so you can put the range around the value that you know it is so so it explore a range that you estimate as acceptable. If you have no idea of the range that is possible around the pattern, you can just put it. 
​
Alberto Rovellini   39:45​
Yeah. 
​
Alaia Morell   40:00​
Very large and there is chance that some value will be so bad that the algorithm will not explore the part of the space.​
What is interesting to have a small range is that it will reduce the possibility of the algorithm to get lost with some very dumb value in a sense. 
​
Alberto Rovellini   40:21​
Yeah, and so how how does this file work for age age structured groups and parameters?​
Letters. 
​
Alaia Morell   40:32​
Yeah, good question. So basically this file will estimate your value and the value can be whatever you want it to be. So it will give you value of sync to try within Atlantis. So you can ask this file to.​
Estimate directly the value in Atlantis or to estimate a factor. And basically what I am doing is that I'm playing with a factor and a factor that I love transform, so that's why the optimal parameter. 
​
Alberto Rovellini   41:07​
Uh. 
​
Alaia Morell   41:07​
Um.​
It's zero. No, no, I I didn't. I don't log transform it. I put it to the exponents. Sorry. So basically the optimal parameter in my case case is 0 because when I put it at the exponents I have one and then if I multiply it by one then it doesn't change. 
​
Alberto Rovellini   41:15​
Uh, OK. 
​
Alaia Morell   41:28​
The parameter that I use initially. So I understand that is a bit disturbing here because what I estimated already something else, but what I wanted to focus here was how to define the name and the different column, but you can really.​
Ask Calibra to estimate whatever you want. It's after in the function that do the link between what was written by Calibra and what you want to put in attendance that you need to do the transformation you want. Does it make sense? 
​
Alberto Rovellini   41:56​
OK, yes. So these are multipliers in log space, what we're looking at, OK. 
​
Alaia Morell   42:02​
Exactly. So and I decided to use multiplier because it's convenience for the vector exactly as your question was about and I decided to look log transform it so the space that is explore to to put it at the exponents.​
So the space that is explored is symmetrical around this value because the multiplier, if you put between 0.1 and 10, the neutral value will be one, but then you have only 0.9 between the minimal bond and the center. 
​
Alberto Rovellini   42:34​
Right. 
​
Alaia Morell   42:40​
And you have 9 between the maximal bond and the center. So I saw this was not optimal for the exploration of the space and I preferred a space parameter that was centered around the optimal value. So that's why the exponents transformation. 
​
Alberto Rovellini   42:42​
Yeah, yeah. 
​
Alaia Morell   42:59​
Um uh. And the factor was to deal with uh with the memvector basically. 
​
Alberto Rovellini   43:06​
OK. Thanks. 
​
Alaia Morell   43:14​
Um.​
But that being said, it's super flexible. You can play with transformation of parameter as as you want as far as your imagination goes, and you can also directly ask Calibra to to estimate you the parameter from Atlantis. 
​
Alberto Rovellini   43:34​
OK, yeah, because in this case, if you're working with a model, if you, if what you're estimating is is a multiplier essentially. 
​
Alaia Morell   43:43​
Mhm. 
​
Alberto Rovellini   43:45​
Essentially you're you're starting from your best guess of how close your first parameter is a your first parameterization was, right? So basically in in an example like this, you're saying that your your starting point is.​
Zero, so a multiplier of one in in regular space. So basically say my my starting assumption was good enough. Let's let's search around. 
​
Alaia Morell   44:06​
Yes.​
Exactly. 
​
Alberto Rovellini   44:16​
You know twice or half that that first assumption versus you you starting from like a raw value of a parameter of some kind. OK, I I I think I'm and and I don't want to slow this down too much so we can move on, but OK, I think I get it. 
​
Alaia Morell   44:29​
Yeah, exactly.​
Yeah, that's true that here there is 2 concepts. There is how we define the all the parameter and after this transformation that I decided to do for other reason. But basically it's not really a calibra thing, it's more like a decision I have made to.​
Make my life easier in terms of exploration of parameter space.​
OK, so now that we have the configuration, the data, what we do with the data and the parameter, we need to connect all these different pieces and this is done in two or scripts. One is called run model Atlantis.​
And the other one is named calibra uh calibrates under score MPI.​
Um.​
So the first one is the run model function. The run model function is divided in three parts, a part that will deal with all the parameter modification, a part that that will deal with with the agencies run.​
And a part that is deal that is dealing with the processing of the outputs.​
Something I didn't add to this slide, but it could be convenient to add it here is that most of the most most of what is done in these three parts. In my case I did it with the the package I call Atlantis tools.​
Um.​
But it can be done with personal function. This doesn't really matter, but just the Atlantis tool package can be reused for other case study. It's supposed to be portable to any Atlantis model.​
Um, so the first part of the.​
The first part of the function is basically to deal with the value that Calibra want to try and to translate them into Atlantis inputs and then to rewrite the most of the time the biological PRM file with the new panel.​
So, so.​
The function starts. It's not totally the beginning of the function, but the function starts, um, uh, retrieving the parameter.​
Uh, choose by Calibra. Um.​
And then, uh, I'm not happy with that. Sorry, this doesn't show enough.​
I will go directly to the script. Sorry for that.​
OK, this is better. So basically the this function retrieve the parameter that Calibra decided to test and the first thing I'm doing then is to transform them.​
Putting them at the exponents and the second thing I do is to write a table with all these new value for all the parameter I'm trying. This is not required, but I think it's useful to track the parameter value tested in one folder.​
And then we are going to to find.​
In all the parameter tried by Calibra, we are going to find where all each parameter type, so all the MUM, BH, Alpha, MQ, etcetera in this case and retrieve them. So after we can use the the parameter to modify each type of parameter.​
Sorry, I I'm not sure it's crystal clear, but basically here is how we go from the value that Calibra defined to value that we use in Atlantis.​
And after we can go back to the example about the month.​
That is here. Uh, so we pick only the parameter that are linked to Mum. We open the PRM file.​
Uh and um and after we are going to write a new PRM file. Um.​
With the new value and here it's the scripts to write the new value. So basically we are going to find in the PRM file where all the mem value, where all the different value for each species.​
And we are going to recalculate the new parameter and here it's a function for the from the Agentis tool package which basically say that we are putting in bio line the all the content of the bio PRM PRM file.​
With uh, the new value applied.​
Um and all that is done here. Um will be helpful to create a new bio dot PRM file and I.​
Created a different one on purpose, so in each.​
Folder that is run by Calibra. You have this PRM file that is the one with the raw value before calibration and this PRM file that is the new one that is written with the new value tested in this folder.​
I find that quite convenient so that you can compare both and if at the end you have just the folder that remained because you stored it somewhere, you can still compare where we started and what we have tested here.​
When you have two bio PRM file like that, like the old one and the new one, you just want to be sure that you call the correct one when you run the model.​
Um.​
Yeah, I'm not sure I was very clear here on all the parameter transformation. So if you have question or if you want me to go further in detail, don't hesitate. If not, the next part is about running the model. 
​
isaac   51:40​
Yeah, we have no questions. Sounds good. 
​
Alaia Morell   51:43​
OK, here it's return was I just said so I can jump later. So to run the model. So basically it's the function that will be called in each folder. It's super simple. There is.​
Just to use another function from the Atlantis tool package, you want to say that it's going to run in this folder to do so. This is the way I do it. I called get WD function so.​
We know where we are in in the folder. You want to say that we are using this executable that is also in the same folder and after the model will be run just using this function that is done for that. So to run this function you just need to say the path that is the path of the folder.​
That is where we test a new parameterization and after the exec table and that's it's.​
And lastly we want to deal with with with the outputs. So this is also deal with a function that is in the Atlantis tool package. So this function.​
So we read. So the function is named Red Atlantis. We read the outputs that we have in a given pass and we need to, so we need to define the predicts of the outputs.​
So it's usable for different model because all the model we have a different prefix for the for the output and after you need to provide also.​
Um, the?​
The CSV file that define all your functional group and lastly you need to provide where is the text the the what is the name of the text file for the biomass.​
So all of this input for this function are defined before the function. So here you have the prefix, the name of.​
The the of the PRM that is.​
And and the the the name of the functional group file and this we create will open an object name output.​
And in this and the structure of the this object outputs is exactly the type of object that Calibra is waiting for that. That's why I created the read attentis function. So it's really creates.​
The type of object that Calibra is waiting for and basically the type of object Calibra is waiting for is a list of lists. So it's a list of of variable type and within a variable type you have the list of the variable type for all your species.​
So concretely it means a list of viables. So you have output dollar sign biomass and output dollar sign what adage.​
And which and when you retry retrieve this after you have you have a list of the indicator for all the species which is within each new variable created like that.​
So it's really here only data management, but yeah, this tool was created so it's much exactly the the type of data that was that is done that's expected in Calimar.​
So once you have the list.​



Um.​
There is one last step that could be coded probably better, but it works like that. It's basically to give the.​
The the data type to each variable such as defined in Calibra in a file before. So if we go back to the objective function file.​
Here we have variable as the first column with different name and this name has to match the one in the script later.​
So here, for example, MA under score biomass will retrieve the simulated data in Atlantis bio dot biomass for microalgae, et cetera, et cetera.​
Um.​
Yeah, I don't have any other thing to say about it, just that it's the way, the easiest way I know to format correctly the data for Calibra and you just have to know it that it's from that the format is this way.​
Something quite convenient that I I have added is a way to fake data when the simulation is not complete, so something that is very frequent when you simulate.​
But when you do simulation with Atlantis is to have a combination of parameter that lead to the collapse of.​
Of a simulation and in this case you will have no data in your output file or partial data. If you have no data or partial data, basically Calibra will collapse, so you want to avoid that and to do so I just added a simple test.​
To test. So that was hard coded in this example, but it can be done to not have it hard coded. My test here is.​
If like to to check the lens of the outputs, if the lens of the outputs is what I expect, in this case it's two because I have two time step, then I want to.​
No, sorry, here it tests. Um.​
It test if the sorry I did an error here in my explanation. It test if the length of the output it's in the list is 2. Why two? It's because when the list is complete you have as you have a length of the length, the number of the species in your model.​
But when it's not complete, it's too due to a trick that I added in Atlantis lens whatever. This will just lead you to create fake data.​
So in this case the very data I created is just to put 0 everywhere because the the simulation collapse and that will lead to a very high value of of negative likelihood. So in other time it will lead you to.​
A combination of parameter that that is very not probable.​
Um.​
Last thing on that this this might be like a like a detail, but honestly I found this this option to be very useful, especially when you start with a new model or with a model that changed a lot the configuration at the beginning with the PTS model the the calibration was.​
Collapsing because some real work collapsing and with this option in addition it was helpful to find a more stable model states with within a parameter space that was giving us more stable model. 
​
isaac   1:00:26​
Can I ask a question, Alaia? 
​
Alaia Morell   1:00:28​
Uh, yes. 
​
isaac   1:00:29​
Yeah, so sorry, just a quick comment to say I like the paragraph on the manuscript about this trick where you're adding the zeros to the runs that crash to the simulations that crash. But the question is actually on the.​
I think it's the previous slide on line 74. Yeah, on line 74 there you're referencing the weights at age in the outputs. 
​
Alaia Morell   1:00:55​
Mhm. 
​
isaac   1:00:56​
Um.​
How does Calibrar know what the weighted age output file's name is? 
​
Alaia Morell   1:01:07​
Yeah, so this is deal with the red atlances function.​
Um.​
So I didn't put detail on this package, but basically I think it's enough here when you use this function. So the read Atlantis function wraps several function that are read biomass Atlantis, read weather data Atlantis, read.​
And that will return you a list of all these indicators. It's a function I created and when you do read Atlantis with this past and this prefix and everything that you need.​
In output you have the biomass and the weather in a list like that, and the way it's connected with the file in output of Atlantis is defined in this function. 
​
isaac   1:02:07​
OK. And it doesn't. So ultimately it's being pulled from the net CDF weighted age. Yeah. Yeah. OK. Thank you. 
​
Alaia Morell   1:02:07​
Does that make sense?​
Yeah, exactly the the the biomass. For the biomass you have different option. You can retrieve it from from like if you want to really know the detail from the net CDF or from the TXT file depending on the fact that you're working from.​
A migratory species or not, it can matters and you can also choose to walk only in in nitrogen value if you want that I I would not recommend, but it's an option I have added during some tests.​
Uh, but yeah, all the mechanics of looking for the correct file is hidden behind this function read Atlantis.​
Does that make sense? 
​
isaac   1:03:02​
Yes, thank you. 
​
Alaia Morell   1:03:04​
OK.​
Yeah, something I didn't say here. It's that eventually you can choose to not choose the Atlantis tool package that does the link between the format that Calibre is expecting and the output you can.​
Choose to use your favorite function that you have already coded in all the type of of air scripts that deal with the output of Atlantis. Just that in this case I use this one and it's it can be reused in other model. So I think it's make the adoption of Calibra easier because you have all the different.​
Um, all the different links between Atentis and Calibra that you need are embedded with within this package.​
OK, so the next step is to see the calibra function that a local to call all the scene.​
Uh, to do so, there is one all script that is calibrator.mpi.org.​
And this script is divided into 4 parts, the importation of all the data, the controls. We are going to see more in depth what this means, but basically it's to define the number of iteration, the number of simulation you want to iteration, etcetera, etcetera.​
Three, there is a bit of the script that is about cluster management. So basically to deal with the parallelization of all the run and lastly the core of the calibra package which is the function calibrates that starts the calibration.​
Um.​
So to import the information into into data that Calibra can read, we have several function that are developed in Calibra.​
So the first one is calibration setup that we call the file calibration setting that I presented before. Calibration setting was the file about the objective function choice.​
The second step is to open all the information.​
Linked to data. So to do so the we have the function calibrate data, calibration data. Sorry that take as input the setup, so the object that was created just here and basically.​
In the setup there is all the information about where all the data file and that will open all the data file and put it in an object that is called observed.​
Then we need to import the information about the parameter.​
Uh, that I decided to put in an object name forcing.​
And all the information about the objective function, the data, the parameter will all be used to create the objective function with a function that is called calibration objective function.​
So this will take as inputs all the object that were created before about data parameter and objective function.​
Plus the functional run model. If you remember, the run model was the script I presented before to you that allow to write the parameter, run the model and open.​
The data, the simulated data.​
So here you refer to the scripts. Um.​
That's contain the function runmodel.​
And all of that is stored here in an object that basically have all the information about the objective function.​
The second part is about.​
The control. So the control is useful to define many things among which we have the maximum number of iteration. So when I created this slide, I didn't know which was the correct name, so I used both, but I checked since then and.​
It's Max it. So to define the maximum number of iteration you need to put a value here in Max it.​
After after but before you need to create the list of control. So in control you will put yeah the maximum of iteration. You will tell where is the configuration, so where are all the model file the directory that will be copied.​
It.​
Then there is the run file. What we call the run file is a folder run that is created and if you go in the folder run you will see all the copy done by Calibra of your configuration and each copy is different.​
From the other uh for the parameter that you want to calibrate, so that is deal automatically by Calibra.​
The next control is about the is a file that is useful for the output. So basically it's a restart file. It this file allow to restart the calibration if your server server has stopped for a reason. So it start everything that happened in the calibration in the iteration before.​
Uh, and then you have also a lot of information in this file about what is going on in your calibration.​
Uh, so that will store all the parameters that were tested, the likelihood of all the the different combination that was tested, et cetera.​
And you can decide to write the restart file after each generation or after more generation the frequency.​
Uh of saving this restart file is uh is this parameter in the control? It's reports.​
Then you can decide to run in parallel or not the calibration, so you don't have any reason to change that to false like you always want that to be true.​
The number of call that you want to use.​
The number of what we call pop size. So pop size is basically the number of simulation that you do per iteration. So what I strongly recommend you is to have the same number of core as the number of simulation per iteration done.​
And lastly, you have a.​
A parameter named trace that you can put on the control. Trace is the amount of iteration that you want to register in the restarts. So this value vary between 1:00 and 5:00.​
Five register a ridiculous amount of information on on everything that is going on on your on your calibration process. I usually use three. That is a good amount, a good trade-off between.​
Amount of information and and and time forwarded and the way to take on the server. All this information can be found on documentation about Calibra that I have open here.​
This I didn't put a ton of detail on that because it's more calibrate calibra information and this is described, yeah, in the documentation that was developed by Ricardo.​
I can send it to you after the presentation.​
Uh, here I did a quick sum up of the information I usually use on the option I usually use and uh and the default I use uh in in the work I have done recently.​
After there is a part to deal with the parallelization, so to do so you need to define the number of cluster you're using that that is using. Yeah, what you have put in the control and open the cluster. I think you might be quite familiar with the parallelization.​
So maybe there is not a lot of need to in detail, but here after you register the number of cluster that you're opening and you export everything that is defined in each call, so everything that is linked with the control, the objective function, the observed data, the parameter, etcetera.​
Is export here we we to each course thanks to this function and all this function are doing the same. We export also Atlantis tools, Calibra and also string all because I use it in the run model function.​
And once you have deal with the parallelization.​
There is 1 remaining step that is the function calibrates. So the function calibrates call for for all the information and and basically starts the the algorithm, the optimization algorithm.​
The only thing here that I didn't introduce you before is about the method. Method here is the algorithm you want to use here. This name is for the evolutionary algorithm that I used for Gentis and that was also used.​
The method we used for Osmus, but there is a ton of other possibilities and all the possibilities are described more in depth in Calibre documentation too.​
I don't know if there is question here. I know it's also a lot of information, so I maybe question will come later or if someone tried to reuse the robots, maybe it will be at this time that the question come. But yeah, if you have question don't hesitate.​
Yeah, this is basically in detail what I just said, the information on on parameter, on ability function, the algorithm.​
OK, so we are close to the overview of the full example of Puget sound and the last part is on the outputs.​
And I didn't show, I didn't show any example, but basically what I have done to track the output is to store the restart file that is created by Calibra at each generation and basically if you keep it at each.​
Um, calibration trial after you have the full history of the full process of calibration, so it's quite convenient. Um.​
I don't have included more detail on this aspect today, but I I can share it later if someone tried the robots with the person. 
​
Hem Nalini Morzaria Luna   1:15:37​
So, Leia, if you go back to that slide, so the files that are in the repository in the keep track, keep track calibration, they're just copies of the biology PRM. 
​
Alaia Morell   1:15:41​
Yeah.​
No, not really. So this is. So basically this is the way I I I deal with the outputs. I can show you keep track calibration. 
​
Hem Nalini Morzaria Luna   1:16:05​
Yeah, I'm just looking at like 19 in EPRM. 
​
Alaia Morell   1:16:05​
Um.​
Yeah, so usually what I do, it's that I register the PRM file before the calibration and after the calibration.​
Like if we take 4 for example, that it's any and final, it's before the calibration and after calibration. That's a personal choice because I find it convenient to track the change in value. I I track it at the end of Step 4 and at the beginning of Step 5, for example of trial 5 for example.​
Because sometime it change between it if I do manual change so that allow me to really have the full history of everything that I have done and and the other file that is super important to keep is this file that is a file created by Kalimra when I was mentioning the restart file.​
That's this one with all the iteration registered. So in this one you have the value of likelihood, the total likelihood, the likelihood per targets. You have the change in parameter that was that was tested.​
You have.​
Uh.​
Depending on what you are asking for, you can have other indicator of performance. So I found this like it's really everything that you need to have on your on your calibration. It's within this file, so it's really just one that is important to. 
​
Hem Nalini Morzaria Luna   1:17:42​
But what format does that does that file have? 
​
Alaia Morell   1:17:43​
2.​
That's a good question.​
I don't know exactly what the name of this format, but. 
​
Hem Nalini Morzaria Luna   1:17:56​
Yeah, I can't open it at all. That's why I'm asking. 
​
Alaia Morell   1:17:59​
Yeah, I have a script to open it and to deal with the data of this file that is.​
Calibration. Yeah, that is here. So if you go in, keep track calibration, plot results, you have many scripts that allow you to track for the results through the process of calibration.​
And that will allow you to open it. I was not planning to go in depth in the in the output of this file presentation, so I don't have anything on it today for today.​
But basically I open it with.​
With this read RDS.​
Um yeah, so with this function you can open this type of file. I I don't exactly the the format of the result file to be honest, but yeah, I I manage it with this function. 
​
Hem Nalini Morzaria Luna   1:19:17​
And then one question specific to to Atlantis to the Puget Sound model. So the files that you have there under keep track calibration are just an example right? In the server you have the full set for all the calibrations you did. 
​
Alaia Morell   1:19:34​
Uh, I'm not sure I understand your question. Uh. 
​
Hem Nalini Morzaria Luna   1:19:37​
So in keep track calibration, there's, you know, there's like 19 files. 
​
Alaia Morell   1:19:41​
Oh, yeah.​
In keep track calibration it's a sum up of what I have done. So basically the three first trial were collapsing so I didn't keep them and after I did all the trial from 4 to 19.​
All the trial that I have done until we considered the model calibrated. So what we call a trial is several iteration.​
And in each of this file there is a sum up of what is included in the several iteration and in the server I kept.​
Many iteration, many simulation of the last iteration of all this trial. 
​
Hem Nalini Morzaria Luna   1:20:33​
And those trails include the fisheries. 
​
Alaia Morell   1:20:35​
No, I have also all the trial with the fisheries which include five which are not presented in the paper. 
​
Hem Nalini Morzaria Luna   1:20:43​
OK, and those will be in the server. 
​
Alaia Morell   1:20:45​
Yeah. 
​
Hem Nalini Morzaria Luna   1:20:48​
But.​
Yeah.​
Yeah. 
​
Alaia Morell   1:21:00​
Not, yeah, we don't have always everything. I kept everything when it was a trial that was an important improvement or that was useful. Sometime as it was very heavy, I selected what I wanted to keep.​
But we can mention that we can discuss that maybe, uh, in another meeting where?​
Like how are we are going to manage all this file that were created during the calibration?​
OK, I see it's almost time very quickly. 
​
Hem Nalini Morzaria Luna   1:21:36​
OK. 
​
Alaia Morell   1:21:43​
I wanted to mention some alternative option so I can just mention them and maybe if you have further question in the future does hesitates.​
So the first one that I wanted to mention was linked to Isaac question before is all the option that we have for objective function. So all the option we have or.​
All the possibility already created within Calibra, which are listed within the package.​
So um.​
The one I use as I said is the log normal, but for example you have also the normal. You have this one log normal 3 which is another type of log normal but use when you have and this and this is of biomass instead of.​
Biomass itself it it just try to reproduce the trend and not to fit the value you have after like you have really a large quantity of option. You have multinomial that can be useful for landings per age for example.​
Um.​
Yeah, I'm not big expert of all the option and when and which type of data we can use, but this is something that is usually well documented in stock assessment world for example. Or if you have more interest on that, we can also ask Ricardo for example for a little class on that.​
What can be convenient is also the possibility to create your own function, which is something.​
Something I have done uh in the robot for picture sound. Um.​
For the stability criteria, so basically to add a penalty to the objective function if the slop of an indicator is too extreme, too extreme being defined by the user user.​
So this is this one and another one that is not in Calibra anymore, but I I copied it from an old version because I really like it and find it really convenient even if Ricardo does not like it, is the possibility to have a range. So basically in instead of saying OK.​
Biomass is 1,000,000 is saying my biomass is between.​
I don't know like half a million and 2 million for example and then you have a penalty if your output outside this range. But between this range if you are at 1,000,005 or a bit less than 1,000,000 like the value of this function return you 0 so doesn't say anything.​
About what is going on between the range, but just I'd very high penalty if you're outside the range that can be convenience. Sorry Isaac, I I hope that gives you more information about what you were asking. I know that the time remaining is is short, so. 
​
isaac   1:24:55​
Yeah.​
That's great. Thank you. 
​
Alaia Morell   1:24:59​
OK.​
Uh, I already mentioned that, but really I think weight is a very great feature that should be more used in the future.​
And as I mentioned before, it was one of your question, Albi. You can deal with the data differently. Not exactly your question, but I mentioned it's responding to your question differently. If you have unreal viability in your data and you want your model to present unreal viability or if you want to do a stable state, a stable state, you will repeat the same.​



Data through all the the data file and if you have a time series and you want to conference your model to a time series, then you can enter your time series this way. It's basically making making it vary.​
Yeah, we mentioned that quickly, but we can make vary the data type. Here are some suggestion of the type of data. I already mentioned that before, but yeah, with the type of likelihood you can you can use.​
And after the limit here, it's just again your imagination because the the framework is super flexible. You can add any type of data as long as you have an idea how to confront it to to.​
To the data, yeah, like the the function you want to use.​
Similarly, the type of parameter that you want to modify is limited. You just want to have this type of function that is a function basically that will rewrite the new PRM file with that will edit the old value. So as soon as you have a function of this type for a new parameter, you can add.​
A different type of parameter. So here we mentioned MUM, BHL, phi and MQ, but really you can modify anything you want.​
And lastly, this is a list of all the algorithm included within Calibra.​
I know that the evolution algorithm works, but if someone someday want to do some tests, please have fun.​
OK, so that was the last slide. I went very quickly on the other option to fit the time and I see that it's time. I don't know if you have.​
Also meeting or if you want to stay very quickly for some question, it's OK for me. Well, let me know. 
​
Hem Nalini Morzaria Luna   1:27:49​
I think I'm going to try to run it, Alaia, because I think that's how I'm going to figure out if I understand everything and how to set up. 
​
Alaia Morell   1:27:53​
OK.​
OK. 
​
Hem Nalini Morzaria Luna   1:28:00​
So I'll try to do that before our meeting on the 25th. 
​
Alaia Morell   1:28:04​
OK, yeah, there is chance that if you download exactly the the folder with all the file, it will work only if you check that you have the correct file for the forcing file and the initialization file.​
And of course, if there are things that are specific to my server, you need to like read up to that. But honestly I think it should be quite positive to another server. When I was changing server, it was working quite quickly between server. 
​
Hem Nalini Morzaria Luna   1:28:40​
Okay. That's good to know. Thank you.​
And will you send me a copy of the presentation and I'll put it in the notes with the recording and the transcript like for the other training session? 
​
Alaia Morell   1:28:55​
Yeah, I will.​
Yeah, I hope it was not too much information. 
​
Hem Nalini Morzaria Luna   1:29:01​
Well, it was good. I mean, there's no way around it. It's a lot of information. 
​
Alaia Morell   1:29:06​
Yeah, yeah, I know it's a lot. I don't know how to present that with most mostly, but I'm not sure there is a way like it's really everything that you need to know to to recreate the framework, so. 
​
Hem Nalini Morzaria Luna   1:29:17​
Yeah, I I think it was a good introduction and then, you know, you have to try it. 
​
Alaia Morell   1:29:23​
Yeah, I agree. 
​
Hem Nalini Morzaria Luna   1:29:27​
Okay. Thank you. 
​
isaac   1:29:28​
Thank you very much and I know that some future Celtic C modeler is watching this right now and appreciates all of the work and all of the code that went into this as well as the paper, so it's quite amazing. 
​
Hem Nalini Morzaria Luna stopped transcription 


