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Alvarez, Marta   4:37​
Hi everyone.​
Just wanted to say that Andrew will not be joining today's office hours.​
And also it looks like everybody on the call has been here before.​
But please speak up if I'm missing anybody.​
I don't think so.​
Yeah.​
Oh, Jared, whatever. You're ready. 
​
Houghtaling, Jared   5:08​
All right, awesome. Thank you.​
OK.​
So maybe I can see.​
I'll quickly.​
Do this.​
I'm gonna share my screen in just a second and then we can go through.​
We can go through some of the.​
For the flow sheet mapping, as we've done before, but with with kind of some fake data to to make it clear how you actually can do these exact matches and and get to where you want to go.​
With kind of the low hanging fruit.​
So just let me share.​
Just finishing up something real quickly. Perfect. OK.​
And.​
All right.​
Can you all see my screen? 
​
Alvarez, Marta   6:16​
Yes. 
​
Houghtaling, Jared   6:17​
Great.​
OK, so I sent this query out to some folks.​
To go through.​
Effectively.​
How you can can match a flow sheet description with the kind of custom flow sheet terminology that we've put together.​
And retrieve the target concept ID. Either A2 billionaire concept from the concept delta table or a existing sorry. An existing concept that you can download just simply from Athena.​
And like what that process looks like and how we do it?​
So to do this, the first thing I did was I I used this query to essentially create.​
A set of fake flow sheet data.​
And I'll kind of walk through what that looks like and I wanna make sure that this is big enough, so I'll try to make sure I'm zoomed in enough. If I'm not, or it's hard to read, let me know.​
But I put together some fake flow sheet data and depending on your source EHR system and even on your epic implementation, this might be slightly difference in terms of how you retrieve flow sheet data and what it looks like. Typically I think in in at least in EP.​
You have multiple tables where you have kind of an item ID linkage and then that connects to a description and a value.​
And things like that.​
Here I've kind of consolidated, let's say the description of the flow sheet and the the values.​
This is nonsensical.​
Some of these are are explicitly meant to match and some of them are pulled from mezvalue descriptions in the concept table, so there's some noise in here.​
It's kind of hopefully somewhat representative of a true scenario, but if I look at the fake data that that I've created for this example, we have a person ID in the first column we have an example date time in the second.​
We have a description of our flow sheet in the third column and so this should look hopefully somewhat familiar to you who have tried to go through the process of mapping flow sheets and then we have two other columns, one of which is the qualitative value of our.​
Flow sheet and you'll see there's things like improved or more than two cups, or straights or anything like this. And then we have a quantitative value.​
And certain flow sheets.​
Most flow sheets will fall into one of those two bins.​
Some of them may have both types of responses, so we have a quantitative and a qualitative value.​
Some of them might have a categorical value that, like is the number 2 or like the two spelled out as a word.​
So there's lots of different options here.​
You'll see things like greater than 97, right?​
Like that's kind of a another case we've talked about before.​
So all that to say, I have 500 rows of fake flow sheet data.​
In a single table, so and I'm going to walk through the query that does the exact match that I have shared with you.​
If you don't have that query, but you would like it, or you're in the process of mapping flowsheets and and you're interested in in. In doing this, it's in multiple locations.​
I believe it's already uploaded into the Google Drive on a couple of different.​
Different sessions, but we'll make sure it's also uploaded for this session and I can directly e-mail it to you.​
So if if you're interested in getting it and can't find it otherwise, just send a quick quick message in the chat and I'll make sure I send you an e-mail with it afterward.​
OK.​
So we're starting from this this set of fake flow sheet data. Again, dates are not real.​
People are not real.​
Descriptions are kind of synthetically put together, but in general it's somewhat representative of what you might see in your EHR system.​
And so this is the query, the single query that has like kind of three nested sub queries in it.​
And ultimately gets you to a target concept ID for your.​
For your flow sheet description and also the value.​
So if we take a look here.​
I'm gonna go kind of part by part and I I will try to go slowly through this, but if I'm if I if I skip over something or you still have questions, please stop me in the middle.​
So I guess if I even go into the nested part here.​
I'm selecting just all of the distinct flow sheet descriptions from my fake flow sheet table, right?​
These are all the things that I was talking about the the distinct descriptions that we have to work with in this case.​
OK.​
So we have our our 299 distinct descriptions in this case.​
And what we're going to do with those distinct descriptions is we're going to actually join them.​
On our concept synonym table and specifically on the concept synonym name.​
So if you look if you come in here to the GitHub.​
To access, but I'll come here. This is the course mapping stage repository.​
If you go to the ontology right, we have this concept synonym Delta table and so you'll see these look a lot like this flow sheet.​
Descriptions. I was just showing.​
I have those referenced here.​
This is an old version, but don't worry too much about that.​
And if I so if I take a look at what this table holds in my bridge to AI vocabulary schema, it is essentially what I was showing here, right?​
This is the the concept synonym delta and what we have then is.​
A description so this concepts in the name which is like our flow sheet description and then an associated 2 billion concept ID that is a synonym and this might be standard or it might be non standard and it might map to something else.​
So keep that in mind as we go through this, but at a high level, what we're going to do is we're going to join those distinct fake flow sheet descriptions against this concept synonym name column. As you see right here.​
And so that join.​
And this is kind of crude logic.​
I should say it's possible that you could have a single sin NIM for multiple.​
Multiple concepts I've not allowed that here because this is a mapping table that I don't want to expand my stuff.​
Yeah, don't.​
Maybe we can come back to that later as a more technical detail, but if I run this I'll just quickly show it's gonna make that join between my fake flow sheet descriptions and my concept synonyms.​
And label cannot be found. That's because.​
I am no longer using label.​
And then we end up with this.​
So of the 299 descriptions I got 139 exact matches.​
So something even close to 50%, let's say, which makes sense because in my fake data query.​
That was essentially what I did, right?​
I I actually drew flow. She descriptions from that synonym table and I combined them with just general descriptions that are observable entities in the measurement table.​
So if you're curious how that was created and so we do have some exact matches and this is pretty much exactly what you would expect that that there would be some coverage of flow sheets in the.​
In your EHR system, but not all of them will match verbatim like you're gonna have some things that match or fuzzy matches, and there's a whole other kind of session that we could have just on that topic.​
But at a high level, we have this exact matches sub query and like I said that's gonna return the two billionaire concept ID that is associated with my exact match.​
And that's what you're gonna also be able to find here.​
So we're just making a link between what's in our fake flow sheet data and in this value.​
But that's not yet.​
We're not finished, so that's only that first first concept ID.​
Once we do that, we assemble the mapping table in our second subquery.​
So I'm gonna actually do this.​
So I can walk through this query, but effectively what we doing is, is this kind of paradigm that I've talked about. I think on five or six of these calls where we are using the Maps 2 relationship in a concept relationship table to actually link whatever this 2.​
Billionaire concept that is that we got up here with what it should map to, either in the 2 billion range that we've already defined as a standard or in the.​
In the the sub 2 billion range that you download from Athena.​
Right, so this is now constructing from this set, right?​
We're we're starting.​
We have a description that's that's literally matched and we have an associated concept ID to that description and we're taking that associated concept ID.​
And we're then running it through this multi join process on our concept and concept relationship table.​
In order to get a mapping table, so something that has.​
Let's see.​
Let's see source value.​
This is not labeled anymore, it's below description.​
But I think for the rest we should be good.​
I can even for just let's say for.​
Yeah.​
Am I even joining anything on?​
Yeah, so this, this P here. So maybe I can go.​
E Dot's concept ID.​
Seems.​
It's not going to.​
I just kind of want to show as a visual that we are doing this and so I will run our query up to this point which is gonna return for me the content essentially of mapping table and so now what you see is most of these things in.​
My case, for whatever reason have returned.​
The two billionaire concepts, actually.​
Which is interesting.​
I don't know.​
Maybe this is the the version of that I would in. In reality you actually expect your target concept that he often is is not above 2 billion.​
But maybe this is a good example of things mapped to themselves through this relationship.​
So in any event, we now have a bunch of.​
We we have a bunch of bridge to AI specific concepts that we have now mapped our our flow sheet descriptions to across a bunch of different domains, procedures, observations. We have a lot of devices that you can see.​
Things like that. So.​
And what I can then show is.​
In addition to that right we have.​
I was gonna show something else, but now I've already forgot, OK?​
But we have this mapping table and so this is now going to connect our description to a standard concept ID that we're interested in.​
Yeah, niche.​
That's because here our C2 concept ID.​
Yes, so this is incorrect.​
This should be if I do this.​
We should be actually able to see the non exec or the the other matches.​
Or not.​
Maybe not.​
OK.​
I'll undo that.​
So we're gonna leave this for now.​
OK.​
So we have a mapping table. Like I said that has our flow sheet, our flow sheet descriptions and our target concept ID together with the source concept ID.​
Should we?​
Should those be different or should there be any sort of mapping relationship that we need to to follow?​
As well as a domain.​
And so the last step is actually to map the values.​
And so if we go back to this.​
This table right?​
Our fake flow sheets table.​
I talked a little bit about.​
The quantitative and qualitative values.​
And take a look quick, look at those right now.​
Alright, we have these quantitative or qualitative values in this column and in quantitative ones here.​
What you want to make sure you do and with your flow sheet logic, right?​
The flow sheet description is only half of the battle. The other half is what the response variable is to that flow sheet.​
So whether it's a lab measurements or some ventilator setting rate or it's it's the color of of some sample or could be a lot of things.​
Mapping.​
What that value is, is is key, and so the way that I am handling this here and I can actually just do.​
This will be better in this case.​
And that's acting weird.​
Just 'cause it's OK. So what we're gonna do then is we. We also went through this on a prior call, but I'm gonna select all of the Snow Med mez value.​
Concepts as my potential mapping space, if you will. And specifically I wanna look at just standard ones.​
And I'm gonna then join those snow Med mez value, which are things that you can play specifically into the.​
Measurement or sorry.​
Value as concept ID fields.​
So let's go quickly to our omop common data model. Just to refresh here.​
If we go to 5.4 and we go to measurements, there's this value as concept.​
IDF here, right?​
And in this case it must be in the mez value domain.​
See, it says here.​
And so if we have a categorical value as a response to our flowsheet and our response is a measurement.​
Or an observation actually, then we can.​
We can map that here.​
So, right.​
So we're we're capturing these potential response variable special response values to our flow sheets and then we're joining on this flow value qualitative to that right.​
And we're left joining this because maybe we're not gonna have all these matches.​
We're also only left joining on our mapping table.​
And what you'll see if this if I did this all correctly here and it's gonna run for me.​
Is hopefully.​
A set of mapped flow sheets, umm, with potentially also mapped values.​
Yeah. And So what you end up and this is, this should also be consistent with what you see is that you don't have everything captured. Some things you do have captured of course, but we are, as I mentioned, we're left joining on these mapping tables. So both on.​
Our mapping table and on our value mappings, those are both left joins.​
And see perfect. But we can come in and take a look and then we see, hey, this is actually, this is a ventilator alarm.​
Arm SPO 2 Max and it's mapped to this target concept ID that we can then just place in the measurement table. This is another important point about this process which is flow sheets are not inherently any given domain within omop.​
They are. They can.​
They can fall into a variety of different domains.​
Most of them are are going to be in the measurement domain, but that's not an exclusive mapping criteria for a flowsheet.​
I don't know Polina, if you know what the breakdown is in the Delphi process. I think I had this somewhere.​
It's. I don't think it's some like 70% measurements and then it it kind of tapers off or trails off to the other domains from there, right. 
​
Talapova, Polina   23:07​
The majority of them are measurements. Also, there are some observations and procedures and what is important. There are also related matches to some other domains and in some cases you can see domain from the related match and it just temporary solution for now. 
​
Houghtaling, Jared   23:20​
Yeah.​
Yeah.​
Yep, cool.​
Thank you.​
So yeah, so we have this is maybe a so we can see, right.​
We're not getting full coverage.​
We're getting only the verbatim matches are are showing up here in this from this query.​
But what we're also seeing is that in a like we are able to map this qualitative flu sheet value in certain cases, not all of them.​
But some of these are actually mapping like RPT 3A.​
Difficulty nail things like that.​
Those those end up with a a match in this this last column which and so this column would go into here this value as concept ID.​
Target concept ID would in this case be a measurement.​



So this is what would go into the measurement concept ID up here.​
Right.​
And what I am not showing just for simplicity sake is is unit. So all many of your flow sheets I'm going to say all but many of them will have associated units and at least for us at Tufts the the consistency between the units and their flow she.​
Is not perfect or not even close to perfect I would say.​
So we have lots of scenarios where we have either completely nonsensical units.​
Or we have units that are not filled in or they're filled in incorrectly.​
And so that is a.​
That is a problem I did.​
I've done a few sessions on kind of the importance of unit mapping, so I'm not going to go into too much detail, but that is a component that I'm currently not including in this query, but for let's say to be complete forsake of completeness.​
What I would recommend is like I've done here with value mappings.​
To actually add an additional.​
Umm.​
An additional subpoena.​
So we're gonna, we'll do that right now.​
And I have faith data to support it, but it's fine.​
We're calling units mappings.​
And this is going to be where domain ID is equal to units.​
And then we're gonna only just capture the UC.​
And if I do that?​
These are all the my possible units, right?​
And what's interesting about units is the concept code typically represents the.​
Kind of the I don't know unit notation.​
I don't know what you want to call this.​
A lot of times you have to kind of play around with the brackets.​
There's some weird stuff going on there, but you can with some luck, join your unit on the concept code column here and already get some exact matches, similarly to how we're doing the other joints, and if you remove brackets from your units.​
You end up expanding that that search space even further.​
But just be aware that there's some weird stuff going on in the unit concept code area.​
So definitely requires a bit more review than than other areas, just to to confirm that you're mapping these appropriately.​
But yeah, so all all that said, if you ended up adding then an additional subquery for unit mappings, you could then add an additional left join.​
Or unit mapping.​
And then this is gonna be on just do lower trim S dot.​
Some units.​
U dots and sent like that.​
So of course I don't have some unit column in my fake data, but this is more or less the code that you would use to also map units.​
You could then say.​
Target.​
This is gonna be.​
Like that.​
All right.​
And that's gonna get you most of the way there. This this is not gonna get you a measurement table, per SE or any other domain table for that matter, but it will get you a set of matches that you can either.​
Review the missing ones.​
Or you can simply make this an inner join and just say I don't really care about what doesn't match.​
I'm only going to match what's verbatim, and this is only gonna then return you.​
The verbatim mappings.​
I'll actually just comment this out and I'll show you what I'm talking about.​
Ta da. That's not gonna work.​
Sorry because I have this guy here.​
So if I run that as an inner join on that that first mapping, you'll see that I only get the exact match. Returns for that for that query.​
All right, so.​
That is then effectively.​
Kind of the process, let's say for.​
Taking the delta vocabulary tables in this repository, joining them with your flow sheets and returning.​
Returning concept ID values that you can then use further downstream in your in your omophamid data model.​
Yeah. So I'm gonna, it's maybe a good stopping point. We're at the half point here.​
I wanna pause and see if there are questions on that.​
I know Andrew emphasized on Tuesday that that we want to make sure that I I go through this second pretty explicit and exquisite detail, so I'm happy to to dive in further to any of of those parts.​
But first, maybe I'll stop to see if you have questions on on what I showed.​
OK.​
One quick point, right, so.​
If we take a look at the fake data.​
And of course this is.​
Generated for this example, so it's not fully representative of what you'll see but the the ones that do match. Many of them have this R prefix and.​
What can happen depending on your source system or your epic implementation, is that R prefix may be there.​
It may also be missing or it may be augmented.​
I know I talked with folks, for instance, at at Duke.​
And in addition to their R prefix, many of their flow sheets have, like R space, Duke space and then the flow sheet name.​
And so it's absolutely worth like doing some manual inspection of your flow sheets and some like string cleaning as we would say.​
Uh to remove?​
Any potential prefixes or suffixes that have been added, like consistently across your.​
Your sites descriptions as long as you know that they are somehow related to your site.​
Like they're and they're gonna be like some critical semantic components.​
But for instance, in the Duke case, the fact that it says Duke should not prevent you from being able to join that flow sheet description and so.​
I guess in in in that particular example we would remove that portion of the string and then do the join and we saw the.​
The the matches improve because of that and I know at Tufts we have that as well.​
There's some TMC, some Tufts Medical Center.​
References in our flow sheet descriptions.​
That we can that that we often remove and and try to join on.​
So there's other kind of alternative string cleaning strategies that that.​
Will still allow you to get.​
A.​
A direct match.​
Without having to go down the fuzzy matching route which I think.​
Like I said, we could spend a lot of time on.​
But before we go down that road and start to discuss that at length, I think it's important that.​
The low hanging fruit, these verbatim or literal string matches.​
Are captured first and then we can build on that with kind of some alternative approaches that that require both additional time to implement and also additional review to verify that that things have been working properly.​
Any questions on that second bit or anything else that I've I've showed?​
Yep, Kasturi. 
​
Balakrishnan, Kasturi   32:38​
Jared, in the context of removing like I have noticed that we also have the RUCSF.​
In in our flow sheet values and what I have noticed with that is, even when I remove it and it match, sometimes they look like custom flow sheets so the actual target concepts might be different like the usage of the of the flow sheet is different because it.​
Custom. 
​
Houghtaling, Jared   33:04​
Mm hmm. 
​
Balakrishnan, Kasturi   33:05​
For for the institution.​
So it like I have typically permitted to send it to Eddy and.​
And get it validated based on the value distribution.​
What we see in the actual flow sheet value whenever I've I've done an additional removal of the the string that for UCSF and.​
And match the concept.​
So I I just wanted to point that out and and ask you if you had also seen anything like that.​
With differences from other sites. 
​
Houghtaling, Jared   33:41​
Yeah, I think, I mean, I know at least for I can speak for Tufts.​
I don't know for Duke so much yet.​
I think it's fairly recent that we've started or started to to implement that, but but for Tufts, one of the distinguishing factors is actually related to units, so.​
There are certain cases where like a flow sheet description is duplicated with like a Tufts prefix or TMC prefix. And as you say right, the, the the way that that is used or interpreted seems to to differ specifically because the units.​
Associated with one are different than the other, or they're missing in some scenarios, so I would. I would say that we see similar things at at Tufts. 
​
Balakrishnan, Kasturi   34:20​
OK. 
​
Houghtaling, Jared   34:21​
And it is.​
But you you raise a good point.​
That's if you start to kind of modify the the descriptions in your matches. It's definitely worth taking, like scrutinizing more what the underlying meeting is, and if you need to have it validated or not.​
So I think the approach of of getting Eddy's eyes on it is is definitely a good one.​
And yeah, it's a good, good point to raise.​
So thank you. 
​
Balakrishnan, Kasturi   34:45​
Thank you. 
​
Schmidt, Heidi E.   34:54​
Gbi learned that.​
People could clone the same flowsheet name, but then have it have different values.​
And over time, that, at least at MGB, Flowsheets might have a lifespan of maybe two years, and some of them will become retired, and they'll have other.​
Words like that in the flow sheet name, but if the data is still tied to that retired name.​
Then it'll it'll still be in the historic data. 
​
Houghtaling, Jared   35:38​
And how are you if you have these these duplicated flow sheet names are you then using anything to distinguish between them like a creation date or anything like this? 
​
Schmidt, Heidi E.   35:50​
Not yet.​
I've I've just been matching the pattern and giving them the same.​
Target concept ID. 
​
Houghtaling, Jared   36:04​
OK, perfect.​
All right.​
Great. Yeah.​
Thank you.​
So one thing now that now that I'm, I'm kind of think through this a little bit more, one thing that is useful to note I think is.​
Observation versus versus measurements.​
One kind of interesting distinction is both observation and measurement have the value as number and value as concept ID fields.​
So these are both there, right?​
So the way that you would capture quantitative versus qualitative responses.​
Is is insistent with the one caveat that the value as concept ID in the observation table is.​
Domain agnostic.​
So you can put any concept in theory.​
Into this field if it's an observation. So when we talk about like my value mapping here and I was restrictive and I pretty much limited it both just to mezvalue domains and to Snow Med vocabulary.​
You can open this up in theory to a much broader space if you're limiting to observation.​
So just kind of a note on mapping the the response values.​
To these flow sheets will differ depending on the domain you're talking about.​
Where it gets even uglier is when you get to things like procedures and you have like a procedure modifier or something like this.​
And maybe it's not even worth going down that road, but.​
Just.​
For kind of clarity's sake, in the procedure occurrence occurrence table right, you have a modifier concept ID and.​
Depending on what your flow sheet is describing, it could be a procedure that then the response of that flow sheet.​
Feed is actually the like the location where that procedure is being performed and so this is then another.​
Another column that you could could use or could fill based on this kind of value or response based mapping.​
This has a very restrictive set of concepts that are.​
That are available uh in in for the most part? Umm. But even that? I mean it says right, this is still under review.​
Broadly speaking, this is, yeah, another way to capture value responses to flow sheet setter in the procedure domain if you have.​
This kind of subset of procedures where that would make sense.​
So just wanted to give a quick note about that, because there are some procedure related flow sheets.​
OK.​
Maybe so. I say again, conscious of time.​
Here we have 20 minutes left.​
I wanted to kind of, let's say send out a request for just to see for those of you who are attempting to implement this, and so I know like Kasturi, you're doing this at UCSF and and I think that this has been done at Seattle and I think.​
We've done it with Pitt and Brian. You're working on it with the mimic data.​
So I think there's a lot of folks on the call right now that are are implementing this, but I wanted to see if if.​
There were issues or troubles or anything that I could hopefully.​
Clarify either with this example or otherwise in the time we have left.​
And as as usual, if you don't want to speak up on the call then, then that's also OK.​
But just send me an e-mail or we can plan to coordinate it at that the next time we we meet.​
Offline.​
OK.​
All right.​
Well, then I will take that to to mean that it is going fantastic at all these sites and you have all mapped this with no issue and you have already a very nice set of of.​
Kind of flow sheet Delphi related data in your in your upcoming data delivery which is less than a month away so.​
That's exciting news, though, for those of you who are doing this and.​
The Yeah, like I said, if I can be of any help in that process, I would be be happy to do so.​
And I don't have really much more for you today.​
So if there are, I don't know.​
Marty, if there's anything else on the notes of the agenda beyond this. 
​
Alvarez, Marta   40:58​
There isn't. The only thing I thought maybe you might wanna mention was.​
The what we discussed on Tuesday about the cadence between, you know full sheet and going back and forth between Flowsheet and blade form for these next sessions. 
​
Houghtaling, Jared   41:14​
Perfect. Yeah.​
So that's thanks for the reminder.​
So I guess if there's no other content related questions, I can I can move to a brief update about the office hours. And Marty, I've alluded to it, but I think the plan for the next month or two, I don't know how long, but we'll be each week.​
We will alternate between either talking about flow sheet mapping and how you can improve the coverage of of which flow sheets you're you're capturing.​
And how best to do that?​
And some some general conventions and best practices.​
Or we'll go into waveform handling so and specifically being able to populate data alongside your omop comma data model relating to your waveforms.​
And so we expect that by next week we will have a draft of kind of a waveform extension table or a set of extension tables.​
I don't.​
We will cover wave forms next week on the call.​
But I I'm not sure how far along the path we are gonna get in terms of beyond just simply populating a registry of those files.​
But in general, we will have one week where we do flowsheet mappings and talk about strategies and and again things related to that. The next week will be waveforms and then we'll kind of continue on in that pattern.​
And so if you have questions about flow sheets, now is the time.​
Otherwise we will not return to this for for a couple weeks.​
Additionally, I think one of the things we talked about was to try and spend the first, let's say, 10 minutes of the the call each each week.​
Talk like providing a brief update on any progress since.​
The call.​
Two weeks prior. So of course this doesn't apply next week, but in a couple weeks we will start the call off and and essentially call some some of you out and say hey, where are you at with your with your your flow sheet mapping?​
How many have you been able to map via verbatimatches?​
Do you have any sort of indication on on the domain of those?​
Maybe I'll send some queries in advance of that call.​
Just to try to get some insight into.​
Where sites are are at in this process.​
So bit of a heads up on what's coming, but next week be ready to to cover to cover waveform related topics. 
​
Balakrishnan, Kasturi   43:58​
And Jared, quick question and these metrics are going to be like about the percentages of you know, flow sheets that we were able to in the context of our.​



Because I've noticed that when when I did exact matches, there was some that were not specific to the cohort that had pulled.​
So I'm assuming that the numbers we need are in the context of just the patients that were identified with the ICU stays and not in the context of our entire yeah, just I just wanted to check. 
​
Houghtaling, Jared   44:28​
I think so.​
I mean, I think both are interesting, but I think the the primary goal is to understand within the context of the the cohort for this this delivery. 
​
Balakrishnan, Kasturi   44:31​
Yes. 
​
Houghtaling, Jared   44:41​
So yeah, good point though.​
All right.​
Well, thank you all very much for listening.​
I'll give you 15 minutes back and like I said, any additional questions you have, let me know.​
I'll plan to post the code in the folder for this session in the next hour or two so. 
​
Alvarez, Marta   45:03​
Sir, can you stay on for one minute? Thank you. 
​
Houghtaling, Jared   45:05​
Yep.​
Thanks all, bye. 
​
Alvarez, Marta stopped transcription 


