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http://www.grasshopper3d.com/group/ladybug





+53,000 downloads from 2014.

1365 discussions, 5029 replies and 498 comments.

78.5% of the discussions get the first reply in less 
than a day.

95.0% of them will get the first reply in less than 3 
days.



"When an expert network is functioning as its 
best, the smartest person in the room is the 
room itself."

- David Weinberger
Too Big to Know



Share Code.

Share Knowledge.

Share Examples.

Share Stories!
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Share Code.

Share Knowledge.

Share Workflows.

Share Stories!



http://hydrashare.github.io/hydra/









Share Code.

Share Knowledge.

Share Examples.

Share Stories!



Yun Kyu Yi, Hyoungsub Kim, Agent-based geometry optimization with Genetic Algorithm (GA) for tall apartment’s solar right.



Yun Kyu Yi, Hyoungsub Kim, Agent-based geometry optimization with Genetic Algorithm (GA) for tall apartment’s solar right.



Make your own tool!



Naomi Keena, Mohamed Aly 
Etman, Nancy Diniz, Alexandra 
Rempel, Anna Dyson

Center for Architecture Science 
and Ecology (CASE), Rensselaer 
Polytechnic Institute









The other side of the coin!









Let the`bug fly free!



ladybugX

ladybug

DynamoBIM Grasshopper3D

honeybeeX

honeybee

IronPython
Geometrical calculations

Python
Numerical calculation

Visual Programming

Radiance, EnergyPlus



What does it really mean?



from honeybee.room import Room

from honeybee.radiance.material.glass import GlassMaterial

from honeybee.radiance.sky.certainIlluminance import SkyWithCertainIlluminanceLevel

from honeybee.radiance.recipe.gridbased import HBGridBasedAnalysisRecipe

room = Room(origin=(0, 0, 3.2), width=4.2, depth=6, height=3.2, rotationAngle=45) # create a test room

room.addFenestrationSurface(wallName='back', width=2, height=2, sillHeight=0.7) # add a window to the back wall

glass_60 = GlassMaterial.bySingleTransValue('tvis_0.6', 0.6) # add another window with custom material.

room.addFenestrationSurface('right', 4, 1.5, 1.2, radianceMaterial=glass_60) # This time to the right wall

# run a grid-based analysis for this room

sky = SkyWithCertainIlluminanceLevel(illuminanceValue=2000) # generate the sky

testPoints = room.generateTestPoints(gridSize=0.5, height=0.75) # generate grid of test points

rp = HBGridBasedAnalysisRecipe(sky=sky, pointGroups=(testPoints,), simulationType=0, hbObjects=(room,))

# write and run the analysis

rp.writeToFile(targetFolder=r'c:\ladybug', projectName='room')

rp.run(debug=False)

results = rp.results(flattenResults=True)

print 'Average illuminacen level in this room is {} lux.'.format(sum(results) / len(results))
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from honeybee.room import Room

from honeybee.radiance.material.glass import GlassMaterial

from honeybee.radiance.sky.certainIlluminance import SkyWithCertainIlluminanceLevel

from honeybee.radiance.recipe.gridbased import HBGridBasedAnalysisRecipe

# create a test room

room = Room(origin=(0, 0, 3.2), width=4.2, depth=6, height=3.2, rotationAngle=45)

# add a window to the back wall

room.addFenestrationSurface(wallName='back', width=2, height=2, sillHeight=0.7)

# add another window with custom material. This time to the right wall

glass_60 = GlassMaterial.bySingleTransValue('tvis_0.6', 0.6)

room.addFenestrationSurface('right', 4, 1.5, 1.2, radianceMaterial=glass_60) 0
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...

# run a grid-based analysis for this room

# generate the sky

sky = SkyWithCertainIlluminanceLevel(illuminanceValue=2000)

# generate grid of test points

testPoints = room.generateTestPoints(gridSize=0.5, height=0.75)

# put the recipe together

rp = HBGridBasedAnalysisRecipe(sky=sky, pointGroups=(testPoints,),

                               simulationType=0, hbObjects=(room,))

# write and run the analysis

rp.writeToFile(targetFolder=r'c:\ladybug', projectName='room')

rp.run(debug=False) 2
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...

results = rp.results(flattenResults=True)

print 'Average illuminance level in this room is {} lux.' \

    .format(sum(results) / len(results))

Number of total materials: 5

Number of total surfaces: 1

Files are written to: c:\ladybug\room\gridbased

C:\Users\Administrator\Documents\GitHub\hydrashare.github.io>c:

C:\Users\Administrator\Documents\GitHub\hydrashare.github.io>cd c:\ladybug\room\gridbased 

c:\ladybug\room\gridbased>c:\radiance\bin\oconv -f c:\ladybug\room\gridbased\Uniform_CIE_2000.sky 

c:\ladybug\room\gridbased\room.mat c:\ladybug\room\gridbased\room.rad  1>room.oct 

c:\ladybug\room\gridbased>c:\radiance\bin\rtrace -aa 0.25 -ab 2 -dj 0.0 -ad 512 -ss 0.0 -h -dc 0.25 -st 0.85 -lw 0.05 -as 128 -ar 16 -lr 4 -I -dt 0.5 

-dr 0 -ds 0.5 -dp 64 -e error.txt c:\ladybug\room\gridbased\room.oct  0<c:\ladybug\room\gridbased\room.pts 1>room.res 

Average illuminance level in this room is 158.901223225 lux.
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Goals 



Goals 
Enable seamless Cross-OS compatibility



*



A 3 Phase Method Workflow in Windows
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System Config: Remote Cluster, Xeon, 40-Core
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System Config: Desktop, i7, 8-core

The same script in a Unix environment



"C:\Program Files\OpenStudio 1.11.0\strawberry-perl-5.16.2.1-32bit-portable-reduced\perl\bin\perl.exe" 
"C:\Program Files\OpenStudio 1.11.0\share\openStudio\Radiance\bin\genskyvec.pl"  -m 4   < temp\sky.rad > 
temp\sky.vec

Behind the scenes: genskyvec(.pl)

/gpfs/home/sxs1106/work/Radiance/bin/genskyvec  -m 4   < temp/sky.rad > temp/sky.vec

PERL Interpreter Genskyvec Inputs



Goals 
Enable seamless Cross-OS compatibility

Simplify syntax with abstractions



Human readable inputs for infrequently used commands

Code completion on compatible IDEs.
(API remembers and prompts for inputs)

Look-up class documentation while coding workflows. 



http://ladybug-analysis-tools.github.io/honeybee/doc/radiance/index.html

A self-documenting API



Goals 
Enable seamless Cross-OS compatibility

Simplify syntax with abstractions

Type and Error Checking



Gensky Manpage
radsite.lbl.gov/radiance/man_html/gensky.1.html
“Values less than 1.0 are physically impossible.”

Gensky 
Command

Error 
Message



Goals 
Enable seamless Cross-OS compatibility

Simplify syntax with abstractions

Type and Error Checking

Leverage Python to reduce effort



Radiance 



Automate predictable tasks: Create a sky definition
1.Create sky definition

2.Add rfluxmtx comments

3. Assign sky as “sender”



Automate predictable tasks: Count a points-file

1.Count the number of points

2. Assign the number of points in the command



Make the workflow more flexible

Inputs can be in any order.

The ordering of inputs needs to follow a certain order.



Goals 
Enable seamless Cross-OS compatibility

Simplify syntax with abstractions

Type and Error Checking

Leverage Python to reduce effort

Interoperability between simulation platforms



Radiance

   IDF

   HDR



Goals 
Enable seamless Cross-OS compatibility

Simplify syntax with abstractions

Type and Error Checking

Leverage Python to reduce effort

Interoperability between simulation platforms

Apply Object Oriented Programming (OOP) where required 



Radiance syntax alludes to OOP patterns



Honeybee “wraps” Radiance syntax through OOP

Base Class
Implements rtrace options ab, ad, as etc. 

Subclass
Implements rcontrib.

Subclass
Implements rfluxmtx.



Goals 
Enable seamless Cross-OS compatibility

Simplify syntax with abstractions

Type and Error Checking

Leverage Python to reduce effort

Interoperability between simulation platforms

Apply Object Oriented Programming (OOP) where required 

Recipes !



ThreePhaseIllum.py

ThreePhaseImage.py

DayCoeffImage.py

DayCoeffImage.py

PhotonMapImage.py

FivePhaseImage.py

Use the API to create “recipes” for common workflows



ThreePhaseIllum.py

ThreePhaseImage.py

DayCoeffImage.py

DayCoeffImage.py

PhotonMapImage.py

FivePhaseImage.py

Use “recipes” independently or through 3D Environments



Live Demo



https://github.com/ladybug-analysis-tools

How to get involved?



Thank You!


