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EVOLUTION OF TECHNOLOGY IN AEC INDUSTRY

Reference: https://www.indiacadworks.com/blog/successful-bim-adoption-for-architects/

DIGITAL 
TWIN

Generative Design
MAYBE???



LEARNING OBJECTIVE
1. Identify workflows in dynamo for producing “efficient” multi-family design options.

2. Implement similar automation processes to minimize downtime.

3. Discover innovative design solutions for custom site conditions.

GOALS
1. To explore design options for custom site, building, and units. 

2. To understand how generative technology can in multi-family design.

3. To understand the pros and cons of using generative design.



DESIGN SCOPE 
+

GENERATIVE DESIGN BASICS



DESIGN SCOPE 

1. SITE

Massing for custom site  

https://www.huduser.gov/portal/casestudies/stu
dy_02282013_1.html

WRAP LAYOUT

2. BUILDING 

Building envelop
generation

https://homedecor7413.blogspot.com/2020/08/fl
oor-plan-of-apartment-building.html

RECTANGULAR 

3. UNITS

1. Random & evaluate 
method

2. Regulative method

FLIP UNIT



BASICS OF GENERATIVE DESIGN

https://formlabs.com/blog/generative-design/

Refinery

Manual 
selection

INPUT
PROGRAM
(Formula)

OUTPUT
(“N” nos.)

SELECTION

1 2 3 4



SITE SOLUTION -
EXTRUDE & EVALUATE



DESIGN SCOPE

https://www.huduser.gov/portal/casestudies/stu
dy_02282013_1.html

WRAP LAYOUT

SITE GENERATION



SITE INPUT 
CAD / LINE 
DRAWING

OFFSET
SETBACK
NUMBER OF ROAD
ROAD WIDTH
BUILDING WIDTH

OUT PUT 
GEOMETRY

SERIES OF 
OFFSET

GENERATIVE 
DESIGN

SPLIT BASED ON 
CUSTOM 

REQUIREMENT 

INPUT PROGRAM OUTPUT SELECTION

1 2 3 4

WORKFLOWSITE GENERATION



SELECTION OF 
SITE BOUNDARY

SERIES OF OFFSET 
BASED ON INPUTS

LOCATING MASSING 
SPLIT

BUILDING 
ENVLOPE

INTERSECTION 
GEOMETRY

THICKENING OF 
THE MASS 

1 2a

2a 2b 2c 3

3

VISUAL DYNAMOSITE GENERATION



1. SETBACK
2. INTERNAL ROAD 

WIDTH
3. NUMBER OF ROADS
4. BUILDING WIDTH
5. BUILDING HEIGHT

SITE PROPERTY LINE

CUSTOM SPLIT 
PARAMETER INPUT

1. SITE AREA
2. PLOT COVERAGE 

PERCENTAGE
3. PLOT COVERAGE 

AREA

INPUT OUTPUT

DYNAMO SCRIPTSITE GENERATION

1
2a

2c

3

2b

1 3



1. PLOT COVERAGE
2. SITE AREA
3. PERCENTAGE OF 

COVERAGE
4. CUSTOM 

VARIABLES

GENERATIVE DESIGNSITE GENERATION

4

1000+ 
OPTIONS



FILTERING OUTPUTS 
BASED ON 
PERCENTAGE PLOT 
COVERAGE

GENERATIVE DESIGNSITE GENERATION

FILTER BY
CONDITION

4



GENERATIVE DESIGNSITE GENERATION

4



BUILDING 
GENERATION



TYPE 1 TYPE 2 TYPE 3 TYPE 4

TYPE 1 TYPE 2 TYPE 3 TYPE 4

DESIGN SCOPEBUILDING GENERATION



ALL POSSIBLE 
UNITS TO 
GENERATE

BUILDING 
LENGTH, 
SHUFFLE

SUM OF 
UNITS = 
LENGTH

CREATE 
UNITS ON 

EITHER 
SIDES

TERMINATE
NO

YES

CREATE 
CORRIDOR/ 

CIRCULATION

INPUT PROGRAM

WORKFLOWBUILDING GENERATION

1 2 3

OUTPUT



SELECTION OF 
BUILDING SHAPE

UNIT LOCATION UNIT BOUNDARY BUILDING FLOOR PLAN

CONDITION

Sum of width 
of units

Building 
Length

VISUAL DYNAMOBUILDING GENERATION

1 2a

2b 2c 2d

3



1. ALL UNIT SIZES
2. NUMBER OF UNITS
3. BUILDING LENGTH 
4. BUILDING WIDTH

DYNAMO SCRIPTBUILDING GENERATION

1

2a

3
2b

2c

1 INPUTS



UNIT GENERATION 
- DESIGN SCOPE
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IT
 W
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UNIT LENGTH

OUTDOORCORRIDOR

MIRROR SIDE

MIRROR SIDE

DESIGN SCOPEUNIT GENERATION



DESIGN SCOPEUNIT GENERATION
UNIT LOGIC – GROUPING (NLR)



UNIT LOGIC – GROUPING (LR)

DESIGN SCOPEUNIT GENERATION



1. RANDOM & 
EVALUATE METHOD



NON-AIR 
REQUIRED: 
KITCHEN, 

BATH, 
LAUNDRY, 

ENTRY, DEN

UNIT WIDTH, 
SHUFFLE

AIR 
REQUIRED 

ROOMS: 
BEDROOM & 

LIVING

SUM 
=LENGTH

CREATE : 
KITCHEN, 

BATH, 
LAUNDRY, 

ENTRY, DEN

TERMINATE

CREATE : 
LIVING & 

BEDROOM

NO

YES

INPUT PROGRAM & OUTPUT

KITCHEN & 
ENTRY 

PROXIMITY

BATH & 
BEDROOM 
PROXIMITY

ENTRY & 
LIVING 

PROXIMITY

TOTAL 
DESIGN 
SCORES

MORE THE 
SCORES THE 

BETTER

WORKFLOWUNIT GENERATION

1

2a

2b 2c 3



CONDITION 1 – NLR ZONE

UNIT WIDTHW1+W2+W3+W4

U
N

IT
 W

ID
T

H

W1 KITCHEN

ENTRY

BATH

CLOSET

W2

W3

W4

W5+ W6 UNIT WIDTH

LIVING

BEDROOM

CONDITION 2 – LR ZONE

If condition 1 “and” condition 2 is true, rooms are formed.

CONDITIONS

WORKFLOWUNIT GENERATION

2a



ROOMS WIDTH 
& LENGTH

Condition 1

Sum of width 
of  (NLR)

Unit 
Width

Kitchen width
Bath width
Laundry width 
Closet width
WIC width,

Living width
Bedroom width

Unit width

Condition 2

Sum of width 
of  (LR)

Unit 
Width

CONDITIONS

VISUAL DYNAMOUNIT GENERATION

1 2a 3

UNIT BOUNDARY ROOMS ORIGIN POINT 2b ROOMS LINE DRAWING



AREA & UNIT LENGTH DETERMINATION 

IF UNIT WIDTH = 24
AREA = 500 SF
LENGTH = 500/WIDTH

OR
ELSE IF UNIT WIDTH = 25- 26

AREA = 650 SF
LENGTH = 650/WIDTH

ELSE IF UNIT WIDTH = 27 – 28
AREA = 750 SF
LENGTH = 750/WIDTH

DYNAMO SCRIPTUNIT GENERATION

2b

2c

2a
1

3



NLR WIDTH – KITCHEN, BATH, 

LAUNDRY…ETC.

LR WIDTH – LIVING & BEDROOM

CORRIDOR LENGTH

FILTERING BASED ON 

DESIGN MARKS

26’ - SINGLE BEDROOM – CROSS PRODUCT

GENERATIVE DESIGNUNIT GENERATION

4



NLR WIDTH – KITCHEN, BATH, 

LAUNDRY…ETC.

LR WIDTH – LIVING & 

BEDROOM

CORRIDOR LENGTH
FILTERING BASED 

ON DESIGN MARKS

28’ - SINGLE BEDROOM - OPTIMISED

GENERATIVE DESIGNUNIT GENERATION

4



2. REGULATIVE 
METHOD



UNIT LOGIC – GROUPING (LR & NLR)

DESIGN SCOPEUNIT GENERATION



WIDTH

LENGTH

DYNAMO SCRIPTINGUNIT GENERATION

STEP 1 – UNIT BOUNDARY CREATION

1 2 3
4

6

5
7

8
9



ENTRY LOCATION 
CONDITON

STEP 2 – GENERATING POINTS 
BASED ON GEOMETRY

STEP 3 – ISOLATING POINTS ON 
CORRIDOR SIDE

STEP 4 – LOCATING ENTRY BASED ON CONDITIONS



ENTRY KITCHEN UTILITARIAN

STEP 5 – CREATION OF KITCHEN AND UTILITARIAN SPACES



STEP 6 – SUBDIVIDING KITCHEN AND 
UTILITARIAN SPACES

STEP 7 – ISOLATING POINTS 
ON OUTDOOR SIDE



ENTRY

KITCHEN

UTILITARIAN

BEDROOM

STEP 8 – LOCATING BEDROOM



STEP 9 –DIFFERENCE TO FORM LIVING SPACE. 



ENTRY AT MIDPOINT

ENTRY AT START POINT ENTRY AT END POINT

GENERATIVE DESIGNUNIT GENERATION



CONCLUSION



INFERENCE

Understanding of design scope and goals 

“n” number of options generated

Customize “ideal situation”

Optimized for specific conditions or multiple conditions

Quantified design options

Time saving

INFENITE 
OPTIONS

QUANTIFY
DESIGN

TIME 
SAVING



THANK YOU!!!

CONCLUSION

“Generative design can be used in 
multifamily to produce efficient design 
options with further detailing of the graph. 
and to produce innovative and quantified 
designs ” 
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