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Introduction 
 
Data Storage I: Objects, Scalars, Data Trees 

 Examples: Spiral Function, Curve paths 
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Data Storage II: Vectors 

 Unit Vectors 
 Examples: Shift Data, Attractor scaled boxes 
 

Curves (NURBS) 
 Definition & type of curves 
 Curve Analysis (Curve Domain) 

Examples: Curve Domain & reparametrize, Curves in between two curves 
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Surfaces (NURBS) 

 Definition & Surface Analysis 
 Surface Domain & Evaluate Surface 
 Examples:  Surface Connect & Panelling of a surface 
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Surfaces (NURBS): 
 Manipulation of Curves & Surfaces II 
 Example: Surface Diagrid Uniform and Non-uniform Distribution 



What can 
Grasshopper 
do for you?

Surface DiaGrid

Paneling a Surface



ContemPLAY pvailion

What can 
Grasshopper 
do for you?



1.1 Objects
a) Params: 

 Interface

 e.g. point, surface, plane, curve, etc

b) Components: 

 e.g. logic, scalar, vector, curve, surface, mesh, etc

1. Data Storage



Objects1.1 Objects

1. Data Storage



A: Input parameters
B: Name of Component 
C: Output parameters

1.1 Objects

1. Data Storage



A) Constants: Used to represent a constant value (e.g. Pi, Golden Ratio, etc). 

B) Operators: used for mathematical operations such as Add, Subtract, Multi-
ply, etc. Example: scalar_operators.ghx

C) Intervals: used to divide numeric extremes (or domains) into interval parts. 
Apart from Intervals, Ranges and Series are included within this group. Exam-
ple: scalar_intervals.ghx

evaluate two or more numerical values. Examples: conditional_
statements.ghx and If_Elsetest.ghx

E) Polynomials: used to de!ne a polynomial function. Example: Function_Spi-
ral.ghx

F) Trigonometry: used to de!ne a trigonometric function such as sine, cosine, 
tangent, etc. Example: Trigonometric_curves.ghx

1.2 Scalars

1. Data Storage



1.2 Scalars :
(B) Operators

1. Data Storage



1.2 Scalars :

(C) Intervals 

Series

1. Data Storage



1. Data Storage

1.2 Scalars :

(C)
Intervals 

& Series



1. Data Storage

1.2 Scalars:

(D) 
Conditional 
Statements :



1.2 Scalars:

(D) 
Conditional 
Statements :

1. Data Storage



1.2 Scalars:

(E)
Polynomials:

Spiral 
Function

1. Data Storage



1.2 Scalars:

(F)

Trigonometric:

1. Data Storage



1.3 Data Trees

path {0;0;0;0} (N=6)
path {0;0;0;1} (N=9)
path {0;0;1;0} (N=9)
path {0;0;1;1} (N=9)
path {0;1;0;0} (N=6)
path {0;1;0;1} (N=9)
path {0;1;1;0} (N=9)
path {0;1;1;1} (N=5)
path {0;2;0;0} (N=7)
path {0;2;0;1} (N=4)
path {0;2;1;0} (N=9)
path {0;2;1;1} (N=9)

1. Data Storage



1.3 Data Trees

management

1. Data Storage



1.4 Vectors:

De!nition

Vector De!nition: 

    end points (scalar value)

direction:  the line (-∞ to + ∞) 

-∞ or + ∞

1. Data Storage



1.4 Vectors: magnitude:   1 (the unity)

direction:   x, y or z cartesian system axis

sense:    cartesian system agreed senses

1. Data Storage



1.4 Vectors:

Manipulation

1. Data Storage



1.4 Vectors:

Manipulation

1. Data Storage



1.4 Vectors:

Manipulation
of Vectors & 
Data Trees 
Example
‘Shift Data’

1. Data Storage



1.4 Vectors:

Manipulation
of Vectors & 
Data Trees  
& Grids of 
Points.

Example
‘Scaled Boxes’

1. Data Storage



2.1 De!nition & 
Type of Curves

2. Curves

Curve Control Points

Curve’s Degree 

Periodic /Non Periodic Domain of the curve



2.1 De!nition & 
Type of Curves

Degree of a 

2. Curves



2.1 De!nition & 
Type of Curves

Other Types:

Interpolated 
Curve

Kinky Curve

Polyline

PolyArc

2. Curves
Curve through 
control points

Similar to interpolated; 
kinnks at each  vertex; 

requires angle (A) of kink

Curve made of 
straight segments

Curve made of 
arched segments



2.2 Curve 
Analytics

2. Curves



2.2 Curve 
Analytics

2. Curves



2.2 Curve 
Analytics

2. Curves



2.2 Curve 
Analytics

2. Curves



2.2 Curve 
Analytics

Curve Divide & 
Curve Domain

2. Curves

Curve 3D Points at Division

P1=(0.2,1.4,5.7)
T1(tangent vector) = (0.1,0.1,0.4)

T3(tangent vector) = (-1.0,0.4,0.0)
T2(tangent vector) = (0.2,-1.0,0.7) P3=(1.3,6.1,7.4)
P2=(1.3,6.1,7.4)

Number of Divisions Tangent at Divisions

Divide at Kinks? Domain parameter 
at divisions

Curve Domain

Divide curve by 
number of Divisons



2.2 Curve 
Analytics

Curve Domain 
Other Options:

2. Curves

3D Points at Division

3D Points at Division

Tangent at Divisions

Tangent at Divisions

Domain parameter 
at divisions

Domain parameter 
at divisions

Divide curve by 
Distance

Divide curve by 
length



3.1 Type of 
Surfaces

3. Surfaces

Primitives

Free-Form

Surface from 4 
corner points

Extrude 
Curves

Extrude linear Pipe O#set Surface



3.1 Surface 
Analytics:

Surface 
Domain

Tangent Plane 
and Normal 
Vector

3. Surfaces

Surface Divide (to obtain coordinates in u,v directions)

Surface

Surface

3D Points at u,v coordinates

3D Points at u,v coordinates

u and v coordinates 
to evaluate

Divisions in V

Normal Vectors at u,v

Normal Vectors at u,v

Tangent Plane 
(Frame)

u,v coordinates from 
division of surface



3. Surfaces Normal Vectors & Tangent Planes:

Surface Divide  + Evaluate Surface3.1 Surface 
Analytics:

Surface 
Domain

Tangent Plane 
and Normal 
Vector



3. Surfaces

3.1 Surface 
Analytics:

Example
Surface 
Connect



3. Surfaces

3.1 Surface 
Analytics:

Example
Panelisation



3. Surfaces

3.1 Surface 
Analytics:

Surface Diagrid 



3. Surfaces

Divide + SubSurface + Explode

Base 
Domain

 (Surface)

Frames

Edges

Vertices of 
subsurfaces

3.1 Surface 
Analytics:

Surface Diagrid 



3. Surfaces

3.1 Surface 
Analytics:

Surface Diagrid 
(Non-uniform)



3. Surfaces

3.1 Surface 
Analytics:

Surface Diagrid 
(Non-uniform)

Alter u & v coordinate grid by enlarging or reducing the length of the u,v spaces

V divisions =  mantained
0

V0

1
V1

V


