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1 - Class Summary

This class will introduce concepts that will help you creatively capitalize on your Revit software data with
the Dynamo visual programming language extension. The Dynamo extension enables users with powerful
data-mining capabilities through a graphical user interface. These capabilities, once only available to Revit
software API experts, have made it easier to get to your Revit software data, to manipulate it, and to stream
it to many external sources. The class will introduce key concepts for accessing, formatting, and sharing
Revit software model data using the Dynamo extension and packages such as LunchBox and Slingshot.

Learning Objectives

Learn how to use Dynamo for Revit data mining.

Learn how to extract element parameters and geometry from Revit
Learn how to format Revit software data for use by other applications
Learn how to connect the Dynamo extension to relational databases.

Class Itinerary

The Basics: From Lists to Tables

Reading and Writing Data with Excel Nodes
Get Data From the Revit Model

Design a Dashboard with Revit Data
Databases and Beyond!
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2 - The Basics: From Lists to Tables

Before we attempt to start navigating the data sets that Revit and Dynamo can provide us with, we should
begin with a fundamental understanding of how we can think of lists and nested lists as a way to represent

tables in Excel

or a Database.

This node shows two sets of lists as they would appear within a table structure. Note how each list
appears as a row within the table. (2 rows, 5 columns)
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By “Transposing” the Dynamo lists, we can re-organize our table to be based on 5 rows and 2 columns
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3 - Reading and Writing Data with Excel Nodes

Dynamo comes with some great out-of-the-box tools for putting these basic list-table concepts to use. By
searching for “Excel” within Dynamo, you can see that two nodes for reading and writing Excel files are
available to use. It should be noted that the Excel nodes are designed to work with ‘normal’ tables of data
on worksheets with a simple column / row organization.

e Excel.ReadFromFile
E.Y.'IE||
file var[][]
Top Result sheetName
Office > Excel = Actions O |
WriteToFile - -
Excel.WriteToFile
Office filePath var(][]
Excel sheetName
startRow
Actions
startCol
ReadFrompFile data
WriteToFile =

Reading Excel data requires that the user specify a path to an existing Excel file and determine the name
of the sheet to pull data from. The Excel node will return a nested list structure organized by row.

Read from "Sheet1”

Excel.ReadFromFile

file varll
sheetName
Set the File Path (String) Get the “File” Object g Read from "Sheet2”
Sheet1 | =
File.FromPath Excel.ReadFromFile
Browse... = path file file
D:\..\Google Drive\AU2014 - Classes\The Great Dynamo Dig\BasicData.xlsx [} 4 sheetName

String

Sheet? | =
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Writing Excel data is just as straight forward although you can also specify the starting position of the table
within the worksheet. 0,0 will align with Excel field A:1

0,0 2> A:1
Browse... >
D:\..\Google Drive\AU2014 - Classes\The Great Dynamo Dig\BasicData.xlsx A B
Excel.WriteToFile .
String -
=4 filePath
1 0 2
4 sheetName
E/d startRow p) 1 4
0.000 > startCol
— data 3 2 6
List.Create List.Transpose 4 3 8
index0 + | - | list lists
index1 5 4 10

4 - Getting Data from the Model

When launched inside of Revit, Dynamo is granted access to just about every element from the model
along with data about that element. There are basic tools that come out-of-the-box with Dynamo, to more
advanced toolkits freely available on the package manager, such as LunchBox. Once you have access to
this information within Dynamo, you can use the Excel workflows to read and explore the data.

LunchBox Adaptive Component Collector
LunchBox Room Element Collector

LunchBox Curtain Panel Collector Room
LunchBox Family Instance Collector ML

Number
LunchBox Floor Element Collector

Area
LunchBox Level Element Collector Boundaries

Location
LunchBox Room Element Collector

Element ID
LunchBox Structural Framing Collector Unigue ID

— O

LunchBox Wall Element Collector
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Example: Revit Rooms to Dynamo and Excel with LunchBox Nodes

LunchBox is a free Python-based package available for Dynamo. LunchBox is authored and maintained by
yours truly ;) After you have LunchBox installed, you will have access to several “Collector” nodes that are
designed to collect elements from the model and provide instant access to key element data. The “Room
Element Collector” is one of the more powerful nodes as it allows the user to collect all placed rooms in the
model including properties such as Name, Number and Area. The LunchBox nodes also expose values
such as the Element ID and Unique ID which are not exposed by Revit through the Ul.

These are rooms in the ‘advanced’ sample project that ships with Reuvit.
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We can then format the Room data for use with the Excel node. The definition below outlines a common
approach to this. One key idea here is adding a “Header” value to the front end of each data list.

Get Other Parameter

Colleot Room Elements Values from the Element Add Headers to Lists Aggregate Lists File Path for Exosl File Write the Exosl file
l sus

nnnnnnn Vvaiue arra vari fist

tem 0

o

ListAddltemToFront
Name > p—g

item [}

fist

LunchBox Room Element Collector o
Room
Name String ListAdditemToFront

Area st

Boundaries o

Element ID String ListAdditemToFront
uniqueo = o
s

list

When run, the definition will produce the following Excel table.

A B C D

1 |Level Name Number Number

2 |01 - Entry Level Vest. 101 439.1314479
3 |01 - Entry Level Lobby 102 3521.836303
4 01 - Entry Level Cafeteria 121 1581.870504
5 01 - Entry Level Prep/Dish 122 239.0518895
6 01 - Entry Level Dry Storage 124 91.09187116
7 101 - Entry Level Electrical 125 61.25026603
8 |01 - Entry Level Conference 123 446.7195144
9 |01 - Entry Level Office 127 165.3274404
10 |01 - Entry Level Admin 126 169.0894565
11 01 - Entry Level Storage 128 104.4129538
12 |01 - Entry Level Toilet 129 60.01597648
13 |01 - Entry Level Stair 130 203.6271364
14 01 - Entry Level Corridor 131 587.9719503
15 |01 - Entry Level Sprinkler 119 95.80441299
16 |01 - Entry Level Electrical 118 187.0550029
17 |01 - Entry Level Instruction 117 522.6845317
18 01 - Entry Level Lounge 120 439.942834
19 01 - Entry Level Conference 116 339.7879723
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5 - Design a Dashboard with Revit Data

Now that we have a table of Revit data within Excel, we can start to be creative with how we start to work
with the data and gain insights into the building. Even with the room data that we have, we can produce a
rather rich dashboard and understand the information in a way that a Revit schedule could not
communicate.

Within Excel, let’s start by creating a pivot table. A pivot table allows us to create summaries of our raw
data in a way that makes sense. We can then use these tables to create pivot charts and graphs.

Row Labels ~ | Sum of Area
<01-Entry Level  16841.4512
Admin 169.089456
Cafeteria 1581.8705
- Conference 1294.23183
PivotTable Corridor 2067.78883
A E c D E Dry Storage 91.0918712
1 [Level IName Number Number Electrical 324.487317
2 01- Entry Level Vest. 101 439.1314479 '"5;;“““’" 9275568
N Lobby 35218363
- En vel .
: 01 - Entry Le EI Lﬂ?b\i 102 351 33 Lounge £54.214205
5 01-Entry Level Prep/Dish Office 16532744
6 01-Entry Level Dry Storage Choose the data that you want to analyze Prep/Dish 239.051889
7 01-Entry Level Electrical v Sprinkler 95.804413
- - St 616564754
8 01- Entry Level Conference Table/Rangs: | Rooms!SASTS0592 3 air
9 01- Entry Level Office ~ T Storage 104.412934
(L) Use an external data source Toilet 60.0159765
10 01- Entry Level Admin Vest 4!'9 131448
11 01- Entry Level Storage ————————— est. .
12 D1- Entry Level Toilet ST \omen 141245257
- =102 - Floor 17308.8581
. Choose where you want the PivotTable report to be placed
13 01-Entry Level Stair a Administration 434.833422
14 01- Entry Level Corridor / Hew Workshieet Caferteria 376.060725
15 01 - Entry Level Sprinkler = ) ComputerLab 17205725
16 D1- Entry Level Electrical Location: | Sheet1!SAS1Rooms] P | Copy/Print 474.008595
17 01- Entry Level Instruction Choose whether you want to analyze multiple tables Corridor 27251316
18 01-Entry Level Lounge (] Add this data to the Data Model Drafting 516.563673
Electrical 303223613
19 01 - Entry Level Conference [ ok Cancel Instruction  2636.91884
20 01-Entry Level Instruction — Library 1315.48101
21 01- Entry Level Stair 114 206.4688088 Lobby 3063.26757
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With a pivot chart we can easily begin to slice and dice the data and begin to construct different ways to
interact with the data such as creating charts and graphs.

A 8 c [ 3 ¥ G H ' ) K L M N o 3 Q R s T u v w x Y <]
1 [Row Labels [~ lsum of Area T T T PivotTable Fields X
2 (o0 tyioel e - Chaose fedstosddtorepart | &~
4| cafeteria 1581870504 TOTAL [ Level
5 Conference 1294.231832 [ Name
6|  corridor 2067.788825 . [ Number
7|  DiyStorage 5109187116 é [ Arca
8 Electrical 3244873165 g MORE TABLES..
e | Instruction 492794568 o
10 Lobby 3521.836303 g
1 Lounge 854.2142045 z
12| men 147.3410854 g
12| office 165.3274404
14 Prep/Dish 239.0518895
15 sprinkler 95.80441299 g
16 Stair 616.564754 2
17| Storage 104.4129538 H
18| Toilet 60.01597648
18| vest. 429.1310479
20|  women 1412452566
21| 202- Floor 17308.85812 el
22| Administration  434.833422 . Drag fields between areas below:
23| caferteria 376.0607255 i T FLTERS 1l COLUMNS
24| Computerlab  1720.572456 g ]
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0| ubrary B sl | I 1;
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3| men nresas s R EIR =TI
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37| women wogasaz o WOEMTRmmEL o mEeRes e R
38 | 503 Floor 1588405083 el = Beme ¥
35|  Administration 632.8057132
- 2T cneess | Rovme | @ o il (] Defer Layout Update UPDATE

A slicer provides an interactive way to manage data in pivot tables and charts. For example, | below is a
slicer to for isolating program by level in the building. The slicer controls the information being displayed in
the pivot table and the pivot chart.
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6 - Databases and Beyond!

As you begin to develop your own personal approach to using Dynamo for mining Revit information, you
might find that using Excel worksheets and pivot charts does not scale well for large datasets and
information aggregated from multiple models. You might consider implementing similar approaches by
using a relational database with a tool, like Tableau, which is designed for visualizing large data sets and
more complex queries. To help facilitate this, the open source Slingshot package for Dynamo provides
data connections to databases such as MySQL, SQLite, and others supporting ODBC or OLE DB
connections.

slingshot

String

localhost | >

Database
Command Connection.MySQL_ConnectionString

X Server
string

root >

String

Actions Port

UserID

MySQL_Command

Password Command.MySQL_Command

ommand GrITEeE ConnectionString

ConnectionTimeout

Boolean

®@True OFalse >

Toggle
OLEDB_Command

Commands
String

SQLite_Command
-~ ) SQL Command
Connection

Query

CREATE DATABASE IF NOT EXISTS | >
revitdb

sQL

String @ H ¥ FE |68 | @ | umtta1000r0ws - | ¥ |2 @ (1 (=
revitdb.rooms | > SQL.Insertinto 1® SELECT * from revitdb.rooms
Table string[]
<
Columns
| Result Grid | I 4% Fiter Rowes: |edt: g B B | epory/import: B K&y | wrap cell Content: TR
Values id level name number  area
H | p |1 01-Entry Level  Vest. 101 439,13144792628
2 01-Entry Level Lobby 102 3521.83530313468
List 3 01-Entry Level  Cafeteria 121 1581.87050435682
[@] INSERT INTO revitdb.rooms(level, 4 01-Entrylevel PrepfDsh 122 239.051889475305
N i o {lev
[1] INSERT INTO revitdb.rooms(level, 5 01-Entrylevel DryStorage 124 91.0918711594359
[2] INSERT INTO revitdb.rooms(level 7 e = w— = B TR T
. - evel (= Ical .
[3] INSERT INTO revitdb.rooms(level v
[4] INSERT INTO revitdb.rooms(level 7 01-EntryLevel Conference 123 446.719514402262
[5] INSERT INTO revitdb.rooms(level 3 01-Entry Level Office 127 165.32744042575
[6] INSERT INTO revitdb.rooms(level, 3 01-EntryLevel  Admin 126 169.083456494579
[7] INSERT INTO revitdb.rooms(level 10 01-Entry Level Storage 128 104.412953806102
[8] INSERT INTO revitdb.rooms(level, 1 01-EntryLevel  Toilet 129 60.0159764776683
; coms( leve
[9] INSERT INTO revitdb.rooms(level 12 0l-Entrylevel Stair 130 203.62713642094
10] INSERT INTO revitdb. level
[10] IN ! e\l, rooms (e e_ 13 01-Entry Level  Corridor 131 587.971950294723
[11] INSERT INTO revitdb.rooms(level ‘ =
[12] INSERT INTO revitdb.rooms(level L O o iy B SERIREEPERESIAE
[13] INSERT TNTO revitdb.rooms(level 15 01-Entrylevel Electrical 118 187.055002925239
[14] INSERT INTO revitdb.rooms(level 18 01-Entrylevel Instruction 117 522.684531696577
[151 TNSFRT TNTO revitdh.rooms(level 17 01-EntryLevel  Lounge 120 439,942833988665
18 01-Entry Level Conference 116 339.787972283666
19 01-Entry Level  Instruction 115 1363.75789649097
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