
Assignment 6: Grasshopper 1 - Visual Coding and Algorithmic Manipulation 

 

“The term algorithm simply means a series of steps. Today, as modeling, representation and fabrication 

technologies shift from manual to automated process, this issue of algorithm is pressing precisely 

because it confronts the design of procedures themselves.” Aranda/Lasch (Pamphlet Architecture 27: 

Tooling) 



Shapes are inherently driven by internal geometric properties; by manipulating these properties 

accessed through the algorithm, the architect is able to exploit certain formal predilections, allowing the 

liquefaction and manipulation of geometry.  

The biggest challenge architecture faces when dealing with algorithms lies in the necessity to establish 

clear, concise and coherent rules that can be used to manipulate geometry. It is only once these rules 

are established that the task of designing can begin.  

This assignment asks students to engage algorithms from both graphic and computational perspectives. 

By producing a graphic recipe that reduces complex geometry to a collection of points, planes and 

vectors, students will develop a diagrammatic pseudo-code. This pseudo-code will in turn be used to 

build a parameterized Grasshopper definition capable of replicating and augmenting a precedent 

project. 

Part A: Visual Coding – Complex Assemblies as Simple Geometric Relations 

1. Select one (1) precedent project from the following list: 

a. Turning Torso (sculpture): Santiago Calatrava 

b. Residential building project at the DONG site in Copenhagen: Bjarke Ingels Group 

c. Church of Christ the Worker at Atlántida, Uruguay: Eladio Dieste 

d. Absolute Towers: MAD architects 

e. Canton Tower: Mark Hemel, Barbara Kuit 

f. Writing Tower: LYCS Architecture 

 

2. Each precedent project can be understood as a series of geometric manipulations that rely on 

input variables to manipulate points, planes and vectors. Through a process of diagramming, 

produce a graphic pseudo-code for the construction of your precedent project, describing the 

building’s fundamental geometric components and their relationships.  

 

3. Diagram how variability could be built into your pseudo-code. That is to say, how might forces or 

variables act upon a project’s primary geometries to produce difference within the assembly? 

Deliverables Part A: 

- Compile your graphic pseudo-code along with diagrams that communicate how this pseudo-

code might produce variation into an 11” X 17” board and post to your blog by 11:59 pm 

Tuesday October 25, 2016. 

Part B: Algorithmic Manipulation – Grasshopper as a Tool for Exploring Manipulation 

1. Execute your pseudo-code within the Grasshopper environment. Identify which component(s) 

allow you to accomplish each step of your pseudo-code and be sure to account for the variation 

you have indicated in Part A. 

a. If you find that your Grasshopper definition requires different information/data then 

originally mapped in your pseudo-code, you may revisit and revise your initial pseudo-

code as long as all revisions are accompanied by a diagram illustrating why and how the 

original approach failed. 

 



2. Once your Grasshopper definition is complete produce a series of drawings (plans, sections and 

axonometrics) that explore variation within the model. Refer to below for a specific list of 

deliverables. 

Deliverables Part B: 

- All diagrams that communicate how your original pseudo-code was augmented to achieve the 

desired outcomes. 

o These diagrams should rely on geometry and illustrate an understanding of how this 

geometry is operating within the Grasshopper environment. 

o Screen captures of your Grasshopper definition are not diagrams and should not be 

included under any circumstance. 

- Five (5) iterations of your model that demonstrate how your pseudo-code produces new 

variability within the original precedent project. 

o For each iteration, include a set of annotated axonometrics that demonstrate variability 

within the model. 

- One (1) rendering that situates at least one of the iterations within an urban context. 

- The Grasshopper definition and any associated Rhino file. 

Compose the Part B deliverables onto one 20” X 30” board. Upload the board, along with your Rhino 

and Grasshopper file to your blog by Noon, Sunday October 30 

 

For the Tutorial: 

It is expected that each student will have Grasshopper 3D loaded and running on their computers for 

the tutorial on Wednesday October 26, 2016 (the latest release of Grasshopper can be downloaded at 

http://www.grasshopper3d.com/ ). It is also strongly encouraged that students familiarize themselves 

with the Grasshopper interface and the Grasshopper Primer before the tutorial (The Grasshopper 

Primer can be accessed at http://grasshopperprimer.com/en/index.html ).  

The best way to learn Grasshopper is through practice. You will not be able to effectively utilize this 

extremely powerful and useful tool simply through tutorials and the instructions of others – it requires 

effort, patience and getting your hands dirty. To this, you should try to have very specific questions for 

your TA’s during tutorials. It is encouraged that all troubleshooting be undertaken through a process of 

sketching and understanding the problem through geometry (specifically points, planes and vectors). 

The importance of sketching to understand problems in algorithmic thinking cannot be over 

emphasized. Sketching leads to intention and intention is necessary to successfully execute any 

algorithm. 

 

http://www.grasshopper3d.com/
http://grasshopperprimer.com/en/index.html

