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DATA > SOFTWARE

The future of construction is data-centric
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data

construction

DataDrivenConstruction Toolkit is a powerful
tool for exploring construction data without the
need for an online connection or the installation
TOOLKIT of CAD (BIM) software. It supports the offline
reading of BIM data and allows for the export of
data to various formats such as DAE, USD, OBJ,

== ~< CSV, Excel, JSON, XML, etc.
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The construction business is filled with a lot of systems _\O
and data that need to be connected to each other C\'
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Closed and complex CAD (BIM) formats force users to use @Qﬁ
complex and expensive tools to access and process data 7
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Most major construction and design companies, OPEN DATA

as well as CAD (BIM) vendors, get open data from
CAD (BIM) formats using SDKs, reverse engineering
no BIM software
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A single CAD Quality
(BIM) project of data
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THE LARGE NUMBER OF DEPENDENCIES WITH CLOSED DATA
MAKES IT DIFFICULT TO CREATE A SEAMLESS PROCESS

Model-Centric Approach
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. In construction projects, data manipulation begins with the collection
Thanks to SDKs and converters, different formats C ‘! D B I M D ‘s T ‘s of attribute and geometry requirements for project entities. Using
including complex closed formats, parametric formats parametrized CAD systems, the project is populated with data on the
and simplified flat formats now contain identical geometric parameters of the entities, which allows to confirm v.olumes
. . . . and prepare data to be transferred to systems for handling the
information about the same construction project attribute parameters of the project entities.

—/

Geometric properties
of project entities

Attribute properties
of project entities
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A project, is a set of elements where each element has a set of

properties and parameters and where geometry is an optional attribute
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GET DATA FROM A MODEL

The popular case study “Quantitative Takeoff

T Get the sum of the volumes of elements by type in project categories G—I
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structured data :zclosed data = semi-structed data
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CAD (BIM) Maturity Levels: From Stage 0 to Structured Data
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Cconverter With Ul Conversion from CAD (BIM)

formats in two clicks

DB RR S communiTy

—Convert the file at this address or all files in the folder —Where to save the results of conversion?

I S

™ Convert all files also in subfolders ™ Same as model folder

— Usable file formats
¥ Revitm

— Export file formats
¥ xlsx-Data onall properties of all elements
7 ‘Rew i g x dae - Data on geometry of all elements "
eVt & evit 7 e L e e e gl t e e A well gt wonr pera plep g _raF o
W Revi : 5 5w - Data on all properties of all elements

xlm - Data on all properties of all elements

If you have any questions, concerns or special requests, please
contact us at info@datadrivenconstructionio

To ensure the safety of your computer, download DDC Converter START |
l..-. only from the official website at DataDrivenConstructionio

~ DATADRIVENCONSTRUCTION

Support new product and tool developrment Explore the world of data

—

Look for more versions and

N
3 Maore formats and other data - .
new features in the full version -Ads +Versions | processing solutions Pipelines u:t




Hundreds of applications allow

conve rter you to embed the conversion

terminal version process into your use cases

Command Promt )il VS Code

'/\'_

Gc} ;!F

|0b & eclipse

2~ Windows PowerShell X ’ AZU re N OtebOOkS
PS C:\DDC\DDC_Converter> RvtExporter.exe D:\sample_basic.rv




£ Y 4 ;
1 _— y J— . I o )
. [ I I o il N f a1 fs
Sy P 2 h : : .
i ' & i w e I‘:'. ! = ---lr:l' i fi W 1 b
e I A " W Y '
e e e ' '

E =

ictured format &

® RVT|IFC|Dwg conversion.py S

1MPOrt os, subprocess i

.......
..........

...........

............
------

# Folder where the DpC converter is located T Lt

+++++++
"""""

.....
......
++++

path_conv = :r:'C:\DDC__Revit_Community\datadrivenlibs\\’ """""""""

+++++
++++++++
.

# Path address RVT | IFC | DWG project are located
file_path = r'C:\DDC\rstadvanced_sample.rvt'

# Conversion of one RVT project

process = subprocess.Popen([os.path.Jjoin(path_conv,
'RvtExporter.exe'), file_pathl], cwd=path_conv) lines of code

conversion in just 4

print ("DDC conversion process finished ) data:_‘)zjnven
construction.io



@ RVT | IFC | DWG as DataFrame.py # Structed format is ideal
_ . - for analytics, visualization
output_file = file_path[:-4] + "_rvt.xlsx" (]r](j (]L]t()rT1(]tjC)r1

df = pd.read_excel(output_file)

df.columns [col.split(® : ")1@] for col df.columns]

two-dimensional
project data

Column names

STRUCTURED E
!

Columns . Category Family Name Height BoundingBoxMin_X BoundingBoxMin_Y BoundingBoxMin_Z
il 431144 | Single-Flush OST_Doors  Single-Flush 6.88976378 20.1503 -10.438 9.84252 Level 1
431198 | Single-Flush OST_Doors 6.88976378 13.2281 -1.1207 9.84252 Level 2
Index 457479 | Single Window OST_Windows Single Wind: 8.858267717 -11.434 -11.985 9.80971 Level 2

label 485432 | Single Window  OST Windows Single Window  8.858267717 425986 9.80971

490150 | Single-Flush O5T_Doors Single-Flush 6,.8B976378 -1.5748 -2.9565 -1E-16 Level 1

20,1656 -4.9213 Level 1
-4.5212 -0.0708 9.84252

493697 | Basic Wall OST_Walls Basic Wall -38.15

497540 | Basic Wall O5T_Walls Basic Wall

data - ndex, Missing

construction

Level 1



converters

RVT 2023-2024 RVT 2015-2022

R R
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D A d\cl)v\i/:rr:l)ouid IFC 4x1 - 4x3 DGN V7-V8
~

IFC 2x3

ﬁ DWG 1983-2023

registration
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https://datadrivenconstruction.io/index.php/product/add-free-excel-plugin-datadrivenconstruction/
https://datadrivenconstruction.io/index.php/product/add-free-excel-plugin-datadrivenconstruction/
https://datadrivenconstruction.io/index.php/product/add-free-excel-plugin-datadrivenconstruction/

Life Is Short, Use Python  datadrver

. , , construction.io
F to work with construction project data

/ Data Manipulation Data Visualization Machine Learning afe.
it 4 Pandas il Plotly m Keras
) f Nz NumPy “.  Matplotlib ‘¢ Tensorflow S
= S
i Polars Seaborn ® tarn SCikit-learn O CE5

, -
2. Datatable Folium O PyTorch ) C O
7)) E
oD
- . 0O
& App Development Statistical Analysis Database O w
. ¢
Streamlit & scipy r' dask €3
Q._ Flask 7~ Statsmodels {3 Pyspark %

i Di 4] PyMC3 §g

ﬁ dj Django y kafka o{E
@) rastAP ) pingouin e~ Koalas =

easy to learn, easy to develop



STRUCTURED

DATA

Pandas: The leading library for data manipulation
and a key tool for building pipelines

8811040

Number of downloads of the Pandas
Pipeline library each day

/0% 200k

Data engineers using Pandas Pipeline as Questions on Stack Overflow tagged with
their primary tool Pandas Pipeline



¢ Importing Rewvit and IFC data py

# Importing data fol

import pandas as pd
= pd.read_csv('C:\Revit_Sample.csv')

¢ Filtenng data in Revit and IFC projects.py

# Whether each element contains the wvalues

df[df['Category'].isin(['Wall', '"Window'])]

¢ GroupBy Rewvit IFC py

df.groupby('Category’)['Volume', 'Length'].sum()

Output

Id Category Type Length Volume
0 12577 Wall Wall WD100 3200 1.0
1 15889 Wall Wall STB 200 5400 6.0
2 76554 Door Glazed Back Door 1300 0.3
3 74456  Window Window 1700w 1700 0.5
Output

Id Category Type Length Volume

0 12577 Wall Wall WD100 3200 1.0

1 15889 Wall  Wall STB 200 5400 6.0

3 74456  Window Window 1700w 1700 0.5

Output ]
Volume Length
Category
Door 0.3 1300
Wall 7.0 8600
Window 0.5 1700



PIE chart

Input Output
: N Gilazed Back Door
¢ Pie chart py Wall STB 200 Wall STB 200
= Wall WD100

- Window 1700w

Glazed Back Door

ic pie chart

Length

Window 1700w

Wall WD100

Input  Qutput

Yandow

W'l

Category

dfp = df.groupby('Catedory')['Volume'].sum()
dfp.plot(kind="baxh")

Door

1 2z 4 5 6 T
Output T——
e RegExpy Ild Category Type Length Volume
#Regular expression in Revit and IFC 0 12577 Wall — Wall WD100 3200 1.0

dF[af['Category’]. str.match( 'Wals')] 1 15889 Wall Wall STB200 5400 6.0




QTO TakeOff

Input Output vs—
# QTO by RegEx py Volume Langth
I R Category
: : : dfq = df[df['Category’].str.match('Walx")] Wall 7.0 8600
dfq dfq.eroupby('Catedory')['Volume', 'Length'].sum()
EXCEL Data Export ... -
— # Export to Excel py
aEn——— r '&" B C
A X 2 Door 1300 1
— - 3 Wall 8600 2
R dfe = df.eroupby(['Category'])['Length'].age(["sum’, "count']) e
—— dfe.to_excel("output.xlsx”,sheet_name="Catedory_estimate’) 4 Windﬁw 1?00 1
E
Category_estimate 4
PDF Document npu
b Output
# Creating a PDF document py
= - t Vi 1 i I
from fpdf import FPDI
1ome Too F"'L'-'."L""_ D ¥ @
I '"Window' e A, : ; e
dfg= dfl[df['Catefory'].str.match(s_cat)] . f E Q
dfq dfq.groupby('Category')['Volume', "Length'].sum()
cat_len str(dfq.iloc[@]['Length'])
cat_vol str{dfg.iloc[@]['Volume'])
o Crasting & P Category: Window
pdf FPDF() .
pdf.add_page() Sum of volumes: 0.5
pdf. 16) b

pdf
pdf
pdf
pdf

pdf

.output(" c:\Report_DataDrivenConstruction.pdf "

set_font('Axrial', 'B',
.cell(198, B, 'Catedory:
.Set_font("Arial', "', 14)
.cell(l
.cell(19

4y 2, 1 Sum of lengths: 1700.0

'Sum of volumes:
'Sum of lengths:

+ cat_vol, 2

+ cat_len, 2,

'FY) .
8.27x 11.69 in

o

'



FILTER

@ Filtering data in Revit and IFC projects_py Output

Input

Id Category Type Length ".n"-:-lumua-f_Z

S Filter the data in the project to
0 12577 Wall  Wall WD100 3200 1.0 . !
1 15889 Wall Wal STB200 5400 6.0 keep the wall Cdtegory Items In
3 74456 Window Window 1700w 1700 0.5 the project

df[df['Category'].isin(['Wall’', 'Window'])]

Qutput
Volume Length _- - - -

. Group the project by the "Type
Door 03 1300 Name" parameter and show the

Wall T.0 8600

Window 05 1700 volume of each group

df.eroupby('Catecory')['Volume', 'Length'].sum()

Output
# Creating a PDF document py

Choose the first 20 types by
g_ volume and show the result
_cat = "Window’ as d Pie chart

ym Tpdf

df[df['Catedory'].str.match({s_cat)]
dfqg.eroupby('Categdory')['Volume', 'Length'].sum()

cat_len str{dfg.iloc[@][ 'Leneth'])

cat_vol str(dfqg.iloc[@][ 'Volume®])

e et Create a PDF report with a
.set_font('Arial', 'B', 16}

cell(196, 8, 'Category: ' + s_cat, 2, 1, 'L' table and a graph

.set_font('Arial', "', 14)

199, 8, 'Sum of volumes: ° cat_wvol, 2, 1, 'L
cell(198, 8, 'Sum of lendths: ' cat_len, 2, 1, 'L

ndf . output ("’ c:\Report_DataDrivenConstruction.pdf ', "F'])



the mew/ version ofithe project

I h Shew/the differencesibetween
and thellatest vernsion

Output

= Cwagory Type Length Volumegssss Eilter the datalinithe projectito
0 12577 Wall Wall WD100 3200 - -
3 ks e CaE s T | keepithewall'categony: itemsiin
3 74456 Window Window 1700w 1700 ; the prOJect

Output

Catogory Groupithelproject by the Type
Door 0. Namer parameter andishow/the
| velumelofieachigroup

Choose thelfirsti20/typesi by
voelume and sheow! the result
as @l Pie chart

Create a RDE reportwithia
tableland algraph

LLMA, Alpaca

ChatGPT




Effort

Line of code

X&)

Sum the "Volume' column, grouped by
Type', but only for rows where
'Category' is either 'OST_Walls' or

0 '0ST_Columns'

/> <>

®0@® A QTOpy

df [df['Category'].isin(['0ST_Walls',
'0ST_Columns'])]).groupby('Type')['Volume'].sum(}

PANDAS

3 X 1.5 9.00 oy X 1.9" .00
Lamelle 11.5 74.82 Lamelle 11.5 74.82
MW 11.5 141.28 MW 11.5 141.28
MW 17.5 67.43 MW 17.5 67.43
STB 20.0 173.78 STB 20.0 173.78
STB 25.0 WD 12.0 7.33 STB 25.0 WD 12.0 y L
STB 30.0 88.57 STB 30.0 88.57
STB 30.0 Rot 16.82 STB 30.0 Rot 16.82
Standard 9.00 Standard 9.00
WC Trennwand 5.0 1.61 WC Trennwand 5.0 1.61



Life Is Short, Use Python  datazdriver

. , , construction.io
F to work with construction project data

/ Data Manipulation Data Visualization Machine Learning afe .
it 4 Pandas ilil  Plotly m Keras N4
L 4 N NumPy X Matplotlib "F’ Tensorflow 5
i Polars @ Seaborn @ tearn ScCikit-learn o O
. C &
2. Datatable " Folium O PyTorch ) O o
7)) )
= D
S - (aNe)
& App Development Statistical Analysis Database O w
. 20
Streamlit &y scipy i@ dask Eg
Q._ Flask . Statsmodels {g Pyspark a

i Di 4] PyMC3 §g k
ﬁ dj Django y kafka o{:E
0 rastAP ) pingouin e~ Koalas =

easy to learn, easy to develop



Life Is Short, Use Python

to work with data in construction

.dwg

0 ANALYTICS AND PROCESS AUTOMATION



Automated
Processing Workflow

-  post-processed data

without data processing

Company Projects That Are on Servers Company Projects That Are on Servers

Selected Project

—— ] | (@[ CTMHﬂHH.ME
"_ ¢ : @ ........ ‘ i [ [[\ ( . L 4.':“ i-;rjE_ .
The Data Handling Process ’J] Automated Workflow script
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PLUGIN OR DDC CONVERTER FORMATS APPS

CAD (BIM) DATA STANDALONE DDC EXCEL OPEN DATA DATA @

no Revittorun no APl needed no Forge UNREAL

) ) . ) ENGINE
no internet connection needed no subscription

DAE
‘ o
.’ oculus

- >
|

ID
]
| [ @
Unity
, o . v
XLSX

blender
- o’




) & L]

AUDIO CAD (BIM)

CSV & GLTF

DL



data=o r_ive_n Platforms for working
construction.io Wwith data from

o
X % jupyter @
N UNREAL

ENGINE

@ k 2D

OMNIVERSE

1+ <2
L het wta
Processing and Automation Visualize Training and
visualization and Pipelines geometry simulation
Excel » Python and JN » UE and Unity » USD and Omniverse »

And 10+ more popular data platforms



Nicolas Merot

= = k| ¥ S IS [ Lo

DataDrivenConstruction products
revolutionize data managementin
construction! Their IFC and RVT to
Excel converters enable smooth data
analysis and extraction, optimizing...

3

d more

]

Abdelrahim (Mohamed) Deghidy

SRR L AT L ER L O

DDC converter and Plugin is a
fantastic and helpful tool for
visualisation and quantification the
meta data from Revit. Thanks for
sharing such helpful tools!

—

Daniel Glober

Revit and IFC reports that used to take
me almost weeks to create are now
updated in just a few minutes. | was
able to quickly understand what the

DataDrivenConstruction did and thu...

L =

d more

Janis Dzenis

[Wn)

T - vl TN
aLl WIET B, 2

This is a fantastic tool, haven't seen one like
this in a long time. In this era, we have
countless tools and methods for creating
models, drawings, tables, and other forms
of data....

Dmitri Garbuzenko

m
m

With the help of Python and especially
the pandas library, as the
DataDrivenConstruction team does,
we are now able to perform delivery

checks four times faster....

Head more

Valerio Spini

- . i
Lottnre R
e L N

Great experience: Until now, | used to
open IFC files in Blocknote to check
the parameters and their structure.

Thanks to the DataDrivenConstruction
converter | can check the parameter...

Read more

my B I 1P
CIWTIET i TICINVYET K VETTLUNES

Prof. Dr.-Ing. Michael Biihler

Be part of the movement with
DataDrivenConstruction! Let's make
true freedom in data formats a reality
and catalyze a new era of productivity

and innovation in construction....

The decision to use Jupyter Notebook
for results verification turned out to
be highly beneficial. Qur experience

with solutions from Data Driven
Construction and Jupyter Notebook...



il

Excel
Add-in

free basic
functions for
working with
data

FUNCTIONAL APPLICATIONS AVAILABLE IN THE DATADRIVENCONSTRUCTION PLUGIN FOR EXCEL

l-
Ry & i
RVTEE  IFC ma Dwsﬂa

RVT to Excel IFC to Excel DWG to Excel Hide Columns Remove Filters Project Geometry Visible Rows

7z

i 1l ‘
. l g
XY, Z
Selected Change Change Add BBox Check QTo cCo2
Elements Colors Transparency Data Duplicate Table Emissions

o
o
o

1

Check Create Comparing Merging Export Export Export
Parameters Dashboard Versions Projects to CSV to JSON to XML



datasdriven Usecase |
construction.io Data quality and automatic checks
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construction.io

Compiling documentation from BIM model
data in Revit and IFC formats ranks among
the most labor-intensive tasks for managers
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Benefits of automated
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e Scalability
e Time Savings
e Up-to-date
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data:—(')id r_ive_n Use case
construction.io Automatic reporting for BIM model

Automated validation,

&Suppliers b Verification ZReport EResult Systems
utilizing logic and code,
CAPEX
— ;‘ﬁ B Bm— CATH empowers a company to
sl )] B S| »
"1;;] e o= ke efficiently and accurately
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Utilizing Pipeline provides an
exponential increase in productivity

Comparison of ROI of different

automation concepts

Reducing the cost of work and increasing Comparison of the cost of automating the tasks of

200

productivity over time extracting data from construction projects
178
CEESING B & ! g vl |
® Reduced cost of work ® Increase in time performance R AT R .Eﬁf.:,:bc::;rﬁ:;;"riaww i ol
2500 $45 000
5550%
168x Manual processing
s . 150 .:-_riﬂfEIM
¥ ___.-"
. $4,900 -
150 e :
Automation with
100 ) openBIM & closedBIM
ca = i 15008
. D 000 _
40x 43x e
i _—
O L=- —— e 50 ® L] A 150 200 %1
Scripts and automation with Automation Number of projects
openBIM & closedBIM with Pipeline
12

1,/,4
0
Manual processing with Scripts and automation Automation

closedBIM & openBIM with openBIM & with Pipeline
closedBIM



et aatanrevtanaroormats @ TaE2A N IVEN
D R & B construction.io

ACC

I T N R . _
%1 Open Format " @ » " @ » No ReV|t tO run NO pluglnS
g@g Quality of Data _.ll _.ll il
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How Secure is My Data?

Your information e

remains strictly yours

offline no BIM software

| standalone application

ﬁ |
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A P no APIs no BIM formats

Nno extra costs
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"DATA-DRIVEN CONSTRUCTION: Navigating the
Data Age in the Construction Industry" opens
the door to the world of digital innovation in
construction for a wide audience, offering
insights into the latest technological
advancements shaping the industry.
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SuppOrt & Training info@datadrivenconstruction.io

Dedicated Post-Implementation Support

Training Modules to Get You Started

Customer-centric

approach

you have the freedom to describe
your task precisely, down to the
smallest detail

Validation and Proof of

once we complete the work, you

-
|

Payment upon completion

when you are delighted with the
Concept outcome, you will proceed with the
payment

will have the opportunity to
evaluate the results
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mining | visualization | analytics | automation

datadrlvenconstructlon 10
C info@datadrivenconstruction.io

v]ojin|«

Together, Let's Build the
Future of Construction
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https://datadrivenconstruction.io/

