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@ compas_wood - Installation X t

<« [ @ ibois-epfl.github.io/compas_wood/latest/installation.html

@ compas_wood

Windows

Search docs
conda create -n wood-dev python=3.8 mpir mpfr boost-cpp eigen=3.3 cgal-cpp=5.2 pybindll compas compas

conda activate wood-dev
git clone https://github,com/petrasvestartas/compas_wood

cd compas_wood
pip install -e .

Installation »

N Mac

Installation

Windows

Rhino Grasshoppe!

conda create -n wood-dev python=3.8 gmp mpfr boost-cpp eigen=3.3 cgal-cpp=5.2 pybindll compas compas_

conda activate wood-dev
git clone https:/github.com/petrasvestartas/compas_wood

cd compas_wood
pip install -e

Rhino Grasshopper

Download the (Windows) or (Mac) zipped files and place them in libraries folder.

You can find this folder when you open Grasshopper.

File->Special Folder->Component Folder.
ttps://github.com/ibois-epfl/compas_wood/releases/tag/compas_wood_GH_1.9.0

n /O Type here to search

@ 6°C Ciel couvert

Notes

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.

Mac

Summary

Om 04s
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@ compas_wood - Installation x () Rele ! H100 X =+

d/releases/tag/compas_wood_GH_1.0.0

<« C @& github.com/ibois-epfl/compas_woo

Pull requests Issues Marketplace Explore

New Recent Open... License
News:

B ibois-epfl / compas_wood ' Public s 1~ % Fork 0 Stared 4~
R + Topo Deep Dive workshop for topographic model

* Rhino Inside Revit Online Course, March 28-30 (M

3 T :
i ] Ty
S icode O lssties I PUl teduests ( lL J ha @Y ko + Darco Rhino Basics - Online Workshop (Spanish)
J & O | * Rhino-CVC - New object library for HVAC

) * Form Finding with Kangaroo Physics Webinar

hexagona_shell3d  side_to_top.3dm 190511_VDA Works Examplel_3dm.3dm * UBC Design League Designathon, February 19-20

hop_FabricationNE.

* New version of Conveyor Rhino and Revit

Releases / compas_wood_GH_1.00 ™
* Rhino.Inside cadwork

+ Open Sky/Oasiz (by ARCHIOLOGICS)

Tips:

com pa S_WOO( + Have you tried RefitTrim? Compare 7
* SubD: Create smooth, seamless surfaces
. ou tri HiPipe?

# petrasvestartas released thi Have you tried MultiPip

+ Don't want to write code to create new Rhino co
* Have you tried RibbonOffset?
* Have you tried PBR materials?

ch

+ Have you tried Named Selections?
compas_wood Rhino Grassh H SEr
1 * Have you tried EdgeContinuity
* Have you tried Bloom?

vAssets a > E

@ compas_wood _release 0 S . 1
© Rhinoceros

@ compas_wood_release 0
design, model, present, analyze, realize

[7) Source code (zip) il

[{) Source code (tar.gz

~
B compas_wood_rele...zip  ~ B compas.wood_rele..zip  ~ Show all X

n /O Type here to search

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.

1o ) X 927 AM
@ 6°C Ciel couvert

022

Notes

Summary

Om 28s
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VisualARQ Help

]
e der Panels V-Ray

swface SubD S

CPlanes Set View Select Viewport Layout Visibility Transform Curve Tools

Display

O +POFPTLLANl nwaen e CREHLD B

Standard

Loading V-Ray for Rhino, version 4.20.03 ( Aug 72020 )
Command; Grasshopper

Jo® &0 V@A
eIl

A
X

Front ~
&
Y
)
Qé) d
w
o 2
© x

Perspective Top Front Right

[Mend [ Near ([ Point FIMid [JCen [int I Perp [JTan [ Quad [JKnot [4] Vertex
Curves Polysurfaces [ SubDs [ Meshes [ Annotations [ Lights [] Blo

Project Disable

[ Points [ surfaces

Grasshopper - No document.

File Edit View Display Solution Help
Ctrl+N

Ctrl+O

New Document
B Open Document.

Recent Files

ave Document

® J KLNC

L
&>
>

Insert Cluster Into File.

how In Foldel

Preferences Crri+Shif

chevron_end

chevron_i..ctors_end

CPlane x0 y0 20 Millimeters M Default Grid Snaj

/O Type here to search

Ortho Planar @ .

Special Folders ) 8
- = ‘ E 'Yettings Folder

)

|
e canvas,

W component
menu or the tiles.

Components Folder

ect Folder

E Autosave Folder

225 hours

MOOC_An..ace_TEST chevron_end

chevron t..ence_joint

chevron start

plate_joints_selection InsertionVectors

C Ciel couvert

Layers

> 0B
dp

D

Layer
Default

927 AM

2022

Notes

‘ We also open Grasshopper.

Om 55s

Summary
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Om 59s

—
i

© 1 % | CAUsers\petra\AppData\Roaming\GrasshoppenLibraries\compas_wood - o x
|
Home  Share  View ("]
c
« v 1 7 > ThisPC > Local Disk (C) > Users > petra > AppData > Roaming » Grasshopper » Libraries > compas_wood v O Sea
~  Name n
# Quick access E

moesktop Tis oder s emps [ ] e

4 Downloads

¥
L

Ve
TR

Dacuments  #
= Pictures -

GCODE »
« OneDrive »

CAD

compas_wood_rt

MOOC

MOOC

@ OneDrive - Person ele. file to preview

W This PC
| » 3D Objects
= Desktop
Documents
4 Downloads
3 Music
& Pictures
{ B Videos
2 Local Disk (C:)
- drive_pv (D)
1 SDXC (E)
. SR (R
0items
L) A A L 1 chevron_ictors_end | plate_joints selection
[End [ Near [ Point FIMid [JCen [Aint [[Perp [JTan [F1Quad [JKnot [ Vertex |  Project Disable
EA Points Curves [ surfaces Polysurfaces [£]SubDs [ Meshes [ Annotations [ Lights [ Blo
CPlane X0 0 20 Millimeters M Default Grid Snap_Ortho _Planar @ .-

/O Type here to search

22.5 hours

chevron_end

chevron t..ence joint

InsertionVectors

C Ciel couvert

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.

Notes

Layer
Default

Summary

Geometrical generation of Timber Plate Shells
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B8 compas_wood._release_0_1_1.zip (Nicht lizenzierte Testversion)

@ compas_wood - Installation %X () Release co
Datei Befehle Extras Favoriten Optionen Hilfe

€ C @& github.com/ibois-epfl/compas_wood/releases/tag/c| g
=)
—_

Pull requests

Name

& ibois-epfl / compas_wood  Public

[Mioinery_solver_gh.gha
Bioinery_solver_netdll

. Bjoinery_solver_pinvoke.dl|
< Issues I gl
Code  ( Issues 17 Pullrequests () Actions - i

Releases / compas_wood_GH_1.0.0

compas_wood_GH_1

o Petrasvestartas released this 7 days ago

compas_wood Rhino Grasshopper Releasg

w= i Ausgewahlt sind 4 Dateien, 2,023,424 Bytes

Hinzufiigen Entp. nach Testen Anzeigen Loschen Suchen Assistent
T B8l compas_wood_release_0_1_1.zip\compas_wood - ZIP Archiv, ungepackte GréBe 2,023,424 Bytes

EER| Gl \ @ ‘3 & EE

Virenprifung Kommentar  SFX

GroBe Gepackt Typ
File folder
1,293312 1,212,075 Grasshopper Assem

12,288 5,483 Application extension
458,752 212,906 Application extension

259,072 106,290 Application extension

Insgesamt 4 Dateien, 2,023,424 Bytes

Geandert CRC32

2/23/2022 10:31... 1B2COBSC
2/23/2022 10:31... 8140F8C3
2/23/2022 10:31... ADOOBA68
2/23/2022 10:31... 057493FD

vAssets 4

@ compas_wood_release_0_1_1.zip
@ compas wood release 0_1 1 examples.zip
[}) Source code (zip)

[7) Source code (tar.gz)

~

= compas_wood_rele..zip A = compas_wood_rele...zip

n ,O Type here to search

‘ File unzip, we have a folder with all these files.

Summary

1m 14s

147 MB

137 MB

Show all X
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1im 21s

» 5 | CAUsers\petra\AppD: ) pper\Libraries\compas_wood - o x

Share  View o
i
“ v 1 » This PC * Local Disk (C)) » Users » petra > AppData * Roaming » Grasshopper > Libraries > compas_wood v | © Search compas_w ."
" Name
# Quick access
= Desktop + & joinery_solver_gh.gha GroBe Gepackt Typ Geandert CRC32
joinery_solver_netdll File folder
oo e joinery_solver_pinvoke.dll 1293312 1,212,075 Grasshopper Assem... 2/23/2022 10:31... 1B2COBSC
Documents  # rhino_utildll 12,288 5,483 Application extension 2/23/2022 10:31... 8140F8C3
— ’, = 458,752 212,906 Application extension 2/23/2022 10:31... ADOOBAGS
259,072 106,290 Application extension 2/23/2022 10:31... 057493FD
GCODE o

= OneDrive o
CAD
compas_wood_rt
MoOC
MOOC

@ OneDrive - Person view available

® This PC
+ 3D Objects
= Desktop
Documents
+ Downloads
I Music

| Dateien, 2,023,424 Bytes
& Pictures e

B Videos
2. Local Disk (C) 147 MB
- drive_pv (D)
by 137 M8
X SDXC (E)
e enXe (R v € 2
4items  1item selected 1.23 MB =

e
~

- ] compas_wood_rele..zip ~ = ] compas_wood_rele...zip Show all X

u /O Type here to search

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.

Summary
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1m 33s

& Grasshopper - No documen - o x| =
e Edit View Curve Surface SubD Solid Mesh Dimension Transform T Analy Ren Panels V-Ray VisualARQ Help

File Edit View Display Solution Help

Standard CPlanes Set View Display Select Viewport Layout Visibility Transform  Curve Tools @I VALY NE JKLNC C B cc ts
«®
DO & @ = 3 g ; Fe 2 Y72) =
O+ POSPCLLAANl nmaene JREAO AT,

LQading\/—Rayk‘:vR‘hino‘versmnAZODB(Aug 72020) Qogcod e m
Command; Grasshopper @ Q60 0o @ O E]
¢ [ Primive o] nou ]

. = . > 2
i el 250% - W - o 9
Either drag a new component onto the canvas,

Command: double click the canvas to create a new component | &
Top |+ or open an existing document via the menu or the tiles. Layers

¥ r

~

<@

AS | & &
) o]

a ) L]
Do o ®
N b’

5 5 q
Chm DB
3

2 L Default
e | |
=
@ Front ~

& 22.5 haurs

.

9 MOOC_An..ace_TEST chevron_end
¢
o 2 ,

- chevron_end chevron start chevron t..ence_joint
] x
Perspective Top Front  Right x s f < < >

o chevron_i..ctors_end | plate_joints_selection InsertionVectors
[End [F Near [4]Point [FIMid [JCen [int [F]Perp []Tan [F1Quad [JKnot [] Vertex |  Praject Disable

[ Points Curves [ surfaces [ Polysurfaces [ SubDs [ Meshes [ Annotations [ Lights [ Blo|
CPlane X0 y0 20 Millimeters M Default Grid Snap _Ortho_Planar @

/O Type here to search

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.

Summary
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Grasshopper - No document

File Edit View Display Solution Help

SRRV N
R (oW Wy
o3

@ | 250% va @ -

x  Lion Fish  compas_wood 8 COMPAS FAB  Raccoon V-Ray Cockroac

Either drag a new component onfo the canvas,
double click the canvas to create a new component
or open an existing document via the menu or the tiles.

u /O Type here to search

22.5 hours
MOOC_An..ace_TEST chevron_end

chevron_end chevron _start chevron_t..ence_joint

chevron_i..ctors_end

plate_joints_selection InsertionVectors

@ 6°C Ciel couvert

Notes

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.

9:29 AM %

" 2472022

Summary

1m 56s
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2m 14s

3

Grasshopper - chevron _start* o %
Edit View Surface SubD Solid Me ansform Tools Analyze Render Panels V-Ray VisualARQ Help
| File Edit View Display Solution Help chevron_start
Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Surface Tools Solid ]
vy ~ N O Prm Math Set Vec C S M X ) K K N | w| B € R V
0 s @ = D - f=3¢04 Y
G P OE ,Yr‘,.,‘aln-uu-ﬁ.?_.'_?g\)%;7,.38“!’.,% =
Loading V-Ray for Rhino, version 4.20.03 ( Aug 7 2020) m & L~ V] S
Command: Grasshopper Q 0 - @
(o ]
L ra -
£ &l s i@ sOCP PR O-

i

/)
v
@,
a9,
9.8
g >

y
9]
0‘9
- o
#y ;
Perspective Top Front  Right
[MEnd [FNear [ Point FIMid [JCen [int [4Perp [Tan [FQuad [JKnot [4] Vertex | Project Disable
[ Points [ Curves [ surfaces [ Polysurfaces [ SubDs [ Meshes [ Annotations [ Lights [ Blocks [ Control Points g Q rg
CPlane  x 1080290  y2198.165 20 Millimeters M Default Grid Snap_Ortho_Planar_Osnap SmartTrack Gumf - ).00¢
7 ‘ e _ 930AM
/O Type here to search @ 6°C Ciel couvert S

022

Notes
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.

Summary
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]

3m 02s

View face Sul Mesh Di nsform Render Panels V VisualARQ Hel
Standard CPlanes Set View Display Select Viewport Layout Visibility Transform  Curve Tools  Surface Tools Solid
o D ' ¢ P~ 3 & NS 9 —
LA 3.‘-"*"‘"—-'.@%02‘) AT/ -‘Et’té‘h
Loading V-Ray for Rhino, version 4.20.03 (Aug 72020)
Command; Grasshopper

Command:

Grasshopper - chevron_start*
File Edit View Display Solution Help
W\r‘w Math Set Vec ( V
AV WS
R o™ )

1" Y]

[

plines

joints_per_face w data

] ¥

chevron_start

0P PR O

data

fing il

a Perspective [~
" 4
{ oy
=
v at
0,71
4.9,
9 @ insertion_vectors
A
LS T
three_valence
@ adjacency
7o)
G‘Q
(#y S
Perspective Top Front  Right
[1End [FNear [1]Point [FIMid [JCen [Aint [Z]Perp []Tan [F1Quad [JKnot []Vertex |  Project Disable
4 Points [ Curves [ surfaces [ Polysurfaces [ SubDs []Meshes [ Annotations [FLights [FBlacks [ Control Points @Qo ww @
CPlane  x 1496976 y295.744 20 Millimeters M Default Grid Snap_Ortho _Planar_Osnap SmartTrack_Gumk@ Autosave complete (18 seconds ago)

/O Type here to search

q
I - data
q
q

get

15ms

@ 6°C Ciel couvert ~ 0

" 22412022

931 AM

Notes

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.

Summary
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4m 42s

Suntitled - Rhino 7 Educational Lab License - [Perspective]
File Edit View Curve Surface SubD Solid Mesh Dimension Transform Tools Analyze Render Panels V-Ray VisualARQ Help

File Edit View Display Solution Help

Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Surface Tools Solid 7

= ==y P - ~ i 2 22 YD © Prm Math Set Vec C S N
QPP LR PA 3.-"“""‘"—-..?%02‘)'.'7 E 88*% ) w

G i s SR ™I
Display mode set to *Shaded! -
Command: Undo R <O
Undoing Gumbal move

-
Command: _Undo :

Undoing Gumball move & Bl 20
2 meshes added to selection

Tap Alt to make a duplicate

Command:

-

= -

PR L

%

o

D ") plines

= | ertion_vectors
4.9, s per e W s
9& three_valence

A
- adjacency
S | L Ams ]
|
<) _
G‘Q
(#y Y x
i |
|
Perspective Top Front Right

[FEnd [ Near [4]Point F1Mid [JCen [Aint [Perp [JTan [F1Quad [JKnot [] Vertex |  Project Disable

[ Points [ Curves [ surfaces [ Polysurfaces [4]SubDs [ Meshes [ Annotations [ Lights [ Blacks [ Control Points 52 }{i
CPlane  x1422.254  y-65.844 20,000 Millimeters M Default Grid Snap Ortho_Planar_Osnap SmartTrack Gum @) Autosave complete (31 seconds ago)

/O Type here to search

chevron_start

209 B2 O
po
plines P 51 @ 0
insertion_vectors D) ==
data A joints per_face P
three_valence D
adjacency D o E o
10ms

& 6°C Ciel couvert

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 T 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.

_ 933AM
*2/24/2022

Notes

Summary
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6m 37s

&
Surface Sul

Standard CPlanes Set View

iy y M (
9 X2 L@}

AN e el W T e
1 curve, 1 mesh added to selection.
Command: M

Command: _Move

Point to move from ( Normal Vertical )
Point ta move to

1 curve, 3 meshes added to selection
Command: _Delete

Command:

\, . [Pespectivels

0.6

: 9]

LA B R 2 i @ @ _:._?%\)ZJ -;-~-:»‘- i3 .aﬁ

Transfo Panels V-Ray VisualARQ Help

Display Select Viewport Layout Visibility Transform Curve Tools Surface Tot

Grasshopper - chevron_start*

File Edit View Display Solution Help

ARSI LY
R oW Ty
cases <] doin T v

1 e

plines

¢ insertion_vectors

plines
¢ joints_per_tace W dara

three_valence

¢ data N7 joints_per.face

adjacency

three_valence

insertion_vectors

z

v

X

. POV P9® HOAHO VR

Perspective Top Front Right

[ End [FNear [[Point FIMid [JCen [int [4Perp [JTan [F1Quad [JKnot [ Vertex | Project Disable
[ Points Curves M surfaces B Polysurfaces [ SubDs [ Meshes [ Annotations [ Lights [ Blocks [ Confli 8] 9 éﬂl

CPlane  x4153725  y-92282 20,000 Millimeters M Default Grid Snap_Ortho_Planar_Osnap Smaf @ Autosave complete (9 seconds ago)

/O Type here to search

& 6°C Ciel couvert

Notes

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.

adjacency

)

“ 21412022

o %

chevron_start

«

0P B3V O-

d po
Ha

(o b

9:35 AM

Summary
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8m 36s

8

wface SubD Solid Mesh Dimensi ansform T Analyze R er Panels V VisualARQ Help

Standard CPlanes Set View Display Select Viewport Layout Visibility Transform Curve Tools Surface Tof
iy DO @ & Y=
O 9 2 L& /7,‘/-/"3.-""'""—-'5g02‘)A . Etl
i g i e 8 1 S 1 0 1 L (R e e i 8 S L O e
at joinery_solver_gh solver_component.Solvelnstance(IGH_DataAccess DA)
System ArgumentNullException: Value cannot be null

Parameter name: source
at System.Ling.Enumerable. Count[TSource)(IEnumerable’1 source)
at joinery_solver_net Conversions.list_coord(Vector3d[][|& vectors, Int32[}& 1, Int328& f_s, Double[}& v, Int328 v_s)
at joinery_solver_net Test pinvoke_get_connection_zones(Polyline[][}& polylines, Data data, List'1 jointparams, Int32 search_type, Double divi
at joinery_solver_gh solver_component Solvelnstance(IGH_DataAccess DA)
Command:

4

l—:

N
N l.- =

R

Y

x

. POV 29® (O &AEO VA

Perspective Top Front Right
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For this step, we need to have a special component call
these polylines get split into a series of peers and then
is working what this component did is an assignment of
polylines. If I would go into the output of V, you would
plate, which is the top plate assigned a vector to the
3, 4, 5 is actually this face, this face, this face, and this
faces. This was the first example. Now, we are going to

solution and preview off and we can actually move the
know that this is a simple case.

We import a polylines here and then input a series of lines here. Then
here and then we also place insertion vectors here. Now, this definition
these are just two polylines and we don't know where to sell those
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,
we have actually six faces because each plate in this case, have six

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

Notes
ed closest_lines.

we place plines
vectors because
see that the first
edge, and then
face. That's why

have a bit more

data so that we

Summary

4.
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