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We will start the practical assignment for Rhino and Grasshopper and
we will start from installation of the Grasshopper plugin. If you click the
following link, we will get into the documentation of the code and we
need to go to this GitHub page in order to download the libraries.
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This link goes directly to the release file and you can download the zip
folder, which is the library file and then example files that we are going
to use today. I'm downloading the first one and then I'm also going to
download example files. Now, we can open Rhino.
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We also open Grasshopper.
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If you go to file, special folders, components folder, we can create a new
folder here called, compas_wood and place the necessary files here.
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File unzip, we have a folder with all these files.
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Simply drag and drop and check if the files are safe and blocked. In my
case, I don't have any button here which means it's fine and we are
ready to go.
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Also can unzip the example files which will be the use of today. I'll
place all of these in the same folder and we can close and restart Rhino.
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Once you open Rhino, there is already a new tab which is called
compas_wood. Can be in your case that it is a text information but it is a
compas_wood. Now, we need to open the example file.
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We can start from using chevron_start which will be our starting point
of all the examples I'm going to show today. Simply drag and drop to
the canvas and these are the data sets as a default once. We would not
need to draw anything, just explaining really the core process. If I would
zoom in to those polylines, you would see that there's a group of
polylines and there are in total six polylines that represents each timber
plate and if I go one by one, this first one polyline, second, third, fourth
and so on.
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Meaning that the list of polyline must be an equal to a pair of polylines,
where each pair represents a timber plate. Now the question, how we
can generate a list of joints within this corner? As we saw in the
segmented timber shell, we can first try to set up the data of the input of
the plugin and then we'll try to compute the joints. Very first component
that you need to use, it is called input_set. You can find it under
compas_wood data. This component essentially has multiple properties,
but at this moment, we will just place the polylines to a list of clients.
This computed already some information that can be ready for the
solver to compute the joints. Now, we can use the solver that actually
computes the timber joints that requires the data which is essentially the
list of polylines. It asks additional information but at current stuff, we
can just use data as input and output and you see that it directly
computed a list of joints. This information is made like that because we
need also to output the data in. But the data you'll see that for instance,
this input parameter and this input parameter is the same so we need
somehow get the data structure back into Rhino.
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We can see this one is not really readable by anything. For this reason,
there is another component called input_get so we ungroup the data set.
You see in this case, we can have a series of outlines so these outlines
represents each plate per branch so this is a branch ID. Then the
following are the plate polylines so if I would bake the information. For
instance, if I would try to remove it or remove the plates, you'd see that
for instance, some of the plates already have two polylines because
there are these timber joints. Another ones have two polylines including
the holes and the same one for the next neighbour. Another question,
how we can display this information not as polylines but a series of
solid objects? We can use a component called loft so this simply loft the
polylines including the holes. If I would bake this information again,
you would see that I would have a series of solids that represents the
timber plate. The problem right now is that this kind of joint works for
orthogonal cases like we can assemble or disassemble those ductile
joints. But when geometry gets curled, when it's not planner for the case
of segmented timber shell, we need to insert this polyline in an angle.
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For instance, we need to insert, let's say according to one axis and if I
would do it like this, it will not be physically possible because there is
one insertion vector that goes down and one insertion vector that goes to
the right. The question, how to do this? There is a second example that
we're going to use in this case we can delete all the necessary
information. We go to the next sample that is a case coming from the
actual timber shell when there is an angle. I'll introduce how we can use
the same definition in order to compute timber joints and change the
direction of the timber joints. For this special case, we have another
input information which is a series of lines that gives a direction of
insertion and what is important to mention that these lines has a starting
point at the plate edge and this is how computationally, those directions
are computed based on the starting point the polyline face finds the
insertion direction. If I would take again this component and place these
polylines as these polylines currently, you see, that the edges were
computed perpendicular to the face. Now, we can input also insertion
vectors which angled and one another important part is that we need to
partition the list in order to get a data tree.
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For this step, we need to have a special component called closest_lines.
We import a polylines here and then input a series of lines here. Then
these polylines get split into a series of peers and then we place plines
here and then we also place insertion vectors here. Now, this definition
is working what this component did is an assignment of vectors because
these are just two polylines and we don't know where to sell those
polylines. If I would go into the output of V, you would see that the first
plate, which is the top plate assigned a vector to the edge, and then
assign another vector to another edge. The way it is structured that the
first index is actually the top plate and bottom face and then the rest 2,
3, 4, 5 is actually this face, this face, this face, and this face. That's why
we have actually six faces because each plate in this case, have six
faces. This was the first example. Now, we are going to have a bit more
a different example, showing the case of the box component. Let's hide
all the information by wide selecting the full definition and we can go to
solution and preview off and we can actually move the data so that we
know that this is a simple case.
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