MIKS ON HEA HOIDA EHITUSPROJEKTI ANDMEID JA MUDELEID
AUTODESKI PILVELAHENDUSTES?

Autodesk ACC ja Forge APl véimaluste Ulevaade.

ACC mudeli ja ehitusprojekti andmete visualiseerimine
Power Bl-ga ja Excelis.

DIGITAALEHITUSE KLASTRI POWER BI PILOOTPROJEKT
Kristel Uibo
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Wusesoft &l SketchUp &

» Asutatud 1991a.

» 20 spetsialisti ning konsultanti.
» CAD/BIM ja dritarkvara lahendused;
» Koolitused ja konsultatsioon;

» Ehituse- ning tootmise andmete
juhtimine ja visualiseerimine;

> |T tugiteenused.
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QEJSSESK CONSTRUCTION AUTODESKI ACC RAKENDUSED MUUD ACC RAKENDUSED
/lconstrudion autodesk.com 990 eee | 999
ACC MUDELID JA PROJEKTID

SOOVITUSED JA OPPETUNNID

EXCELIS JA POWER BI-S

Link veebirakendusele

AUTODESK FORGE
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AUTODESK CONSTRUCTION
CLOUD

https://construction.autodesk.com/



https://construction.autodesk.com/

AUTODESK CONSTRUCTION CLOUD

Operate

Autodeski
pilvepdhine
lahendus, mis on
moeldud
spetsiaalselt
ehitussektorile.

Veebilink Autodeski kodulehele



https://construction.autodesk.com/

AUTODESKI ACC RAKENDUSED

Veebilink Autodeski kodulehele



https://construction.autodesk.com/workflows/construction-document-management/

AUTODESK DOCS

Operate

Projektipank ehk
dokumendihaldussiisteem ehk
thtne infokeskkond ehk Common
Data Environment (CDE) lahendus.

lgal juhul toimib kui failide
talletamise koht ja ka kui koigi
teiste info-voogude kese.

Seejuures AEC Collection omanikel
on TASUTA komplektiga kaasas.

Veebilink Autodeski kodulehele
Mida sisaldab AEC Collection



https://construction.autodesk.com/workflows/construction-document-management/
https://usesoft.ee/autodesk-aec-collection/

BIM COLLABORATE JA BIM COLLABORATE PRO

BIM Collaborate - mdeldud
projektis koordineerivale, aga
seejuures ehk otseselt ise mitte
BIM tarkvarades projekteerivale
osapoolele ja BIM Collaborate
Pro - tais-funktsionaalsusega
teenus Revit ja Civil 3D
professionaalile, kes vajab
(distantsilt) Gheaegselt osa-
mudelites koostoo tegemise
vOimekust.

Linkedin-i artikkel: Autodeski uuendused

+ 50+ avatavat faili-formaati
+ Pojalik ligipaasudiguste haldus
= 2D ja 3D vordlus

« Veateated ja markmed otse sisule

c AUTODESK" BIM COLLABORATE

@) Docs @ Model Coordination

* Automaatne ristumiste kontroll
* Ristumiste grupeerimine

« Koordinatsiooni kohased

veateated

« Sisukomplektide siisteemne publitseerimine
+ Ulevaatuste teostamine & projekti jagamine
« Visuaalne versioonivordlus

* Projekteerimise veateated ja nende haldus

AUTODESK =¥
/% AUTOL © cviLsp

= Design Collaboration

c AUTODESK BIM COLLABORATE PRO

LISAKS SISALDAB

Revit Cloud Worksharing Collaboration for Civil 3D

® Distantsilt projektis + Projektide haldamine pilves

osalemine . “ + Loo & kaasa Data

* Pilvepohiselt Shortcuts’e

projektmeeskonnas « Automaatne failide

heaegse koosoo

lukustamine

teostamine

pilvepohiseks koostooks projekteerimisel



https://www.linkedin.com/pulse/autodeski-uuendused-pilvep%25C3%25B5hiseks-koost%25C3%25B6%25C3%25B6ks-hendrik-park/?trackingId=gIdDZILTUPzxO7TqiiuNOQ%3D%3D
https://usesoft.ee/tooted/pakkumine/bim-collaborate-cloud-aastane-tellimus/
https://usesoft.ee/tooted/pakkumine/bim-collaborate-pro-cloud-aastane-tellimus/

JA VEEL MITMEID AUTODESKI ENDA RAKENDUSI

@3 AUTODESK CONSTRUCTION CLOUD'

PRODUCTS SOLUTIONS CUSTOMERS RESOURCES PRICING

Featured Products Construction Workflows

Autodesk Build

Av)
=0
Field and project management ‘ﬁ% E @
software for builders Design Plan Build Operate

Autodesk BIM Collaborate

Design collaboration and
model coordination software
for design and VDC teams

Autodesk Takeoff

2D and 3D Takeoff software for
estimators

BuildingConnected

Bid Management software for
owners and builders

All Products

Design Authoring
Design Collaboration

Coordination
Model Conditioning
Quantification

Bid Management
Qualification

Construction Platform

Document Management

Administration

Project Management
Cost Management
Field Collaboration
Quality Management
Safety Management
Project Closeout

Insights

Facilities Management

Integrations




MUUD ACC RAKENDUSED

https://forge.autodesk.com/customers



https://forge.autodesk.com/customers

MUUD ACC RAKENDUSED

STRUCTION CLOUD

Account Admin ~ . Usesoft AEC ~

PROJECTS MEMBERS COMPANIES ROLES ANALYTICS SETTINGS APPS

Featured Apps 3
My Apps
360 Admin Tools 360Sync™
Scheduling & Productivity Scheduling & Productivity
APE Mobile Connector ArcGIS Pro
Field Management Field Management
— [ >

https://forge.autodesk.com/customers
Forge Partner Talks: BIM Standards & Checking

4D-planner
Integration

(((.

ArchiveHub
Accounting / ERP

Allied - Fabrication Center
Plumbing Design

O

Arvizio XR Connector

Reality Capture

® Active


https://forge.autodesk.com/customers
https://www.youtube.com/watch?v=ADhzgDhkWz4

FORGE VIEWER

t\ AUTODESK' VIEWER > AR_IKT29_ET_Revit.ifc @ Help 88 Apps =
& views & Model browser Bl Properties £} Settings B comments & Print & Screenshot & share
Views = e X Model X
v Sheets ‘ Q, ‘Search
‘ ¥ 11617022556352_34dbd56f-bc4c-.. ©
§ pefautt v 1555 (144) °o
@ Entire project v Default (144) ©
o , T1617022556352_34dbd56f-B.
¥ Viimsi Riigigimnaasiu.. ©
| » <No level> (70) © Name
| 8.ifc
‘ » -1 Auditoorium (5) © v Item
» lkorrus (15) ©
Name
» 2. korrus (23) ©
Type
» 3.korrus (27) ©
Icon L
» Katus (2) ©
Hidden No
» Parapett (2) ©
R red

®
7 N 7 N
L) El > + Q ) a D S 74
Hom Fit Orbit P: Zoom First P Measure Secti Explod Markup

https://viewer.autodesk.com —— E—
https://forge.autodesk. com/en/docs/wewer/v2/deve|opers guide/overview/
https://forge.autodesk.com/en/docs/viewer/v7/developers guide/viewer basics/starting-html
https://forge.autodesk.com/en/docs/model-derivative/v2/developers guide/supported-translations



https://viewer.autodesk.com/
https://forge.autodesk.com/en/docs/viewer/v2/developers_guide/overview/
https://forge.autodesk.com/en/docs/viewer/v7/developers_guide/viewer_basics/starting-html
https://forge.autodesk.com/en/docs/model-derivative/v2/developers_guide/supported-translations

NAITED: V-CAD

Blogic COMPANY v  VCAD v BIM360® PRICING BLOG LOGIN REGISTER Q

You decide how to use Vcad!

\/ ROOM Master View : Entry Level
CAD ANALYSIS o - @ © 3SR T CES ANALYSIS
Room Type [t} © [V ] $
Color Type Count  Acea - o . :
s = Full extraction of all spaces
. e n and information on areas
Suwr 17290
Fees s mx and volumes.
Comrder s $00,20
Conference 4 18020
Men 4 4700
Wemen 4 4730
Cttce 3 b3 %)
( Computer Lab 3 53,80 )
Lobby 3 93500
Tolet 3 1680
Cogy/Pnnt 2 40 -
T i) Power BI
Room Type

Color name Area -
Agmin 126 [177311) 15,70 4.65K 4.65K
Administration 229 (2715177 4040 Salectad K %

electe ea

Administration 322 (176463 %880 otal Area
Advitors 324 216467] 5020
Calertena 224 [215167] 34% 9 1 9 ‘l
Catotenia 121 {177, am

T PP Selected Rooms Count of Rooms

(N N N N N N N

& AuTODESK
FORGE

https://www.bimservices.it

28.04.2021 | BIM kevadseminar 2021


https://www.bimservices.it/

NAITED: PLANNERLY VERIFY

p|0nner|y Products v Webinars v Learn v  Partner v  Pricing  Login JOIN FREE
The BIM Management Platform
Aitab

VISLI a I isee r|da plannerly  pian Scope Schedule Track Verify
infondudeid -
mudeli konteksti.

@VERIFY

Simplified BIM Compliance

Connecting models and requirements to achieve
better BIM management

> WATCH DEMO

https://www.plannerly.com/verify



https://www.plannerly.com/verify

NAITED: NBS CHORUS

Aitab
spetsifikatsioonide
(eg seletuskirja)
sidumisel otse native
mudeliga (Forge)

https://www.thenbs.com/nbs-chorus



https://www.thenbs.com/nbs-chorus

NAITED: BIM COLLAB CLOUD

Desktop tarkvara veebiversioon

8&8) Autodesk BIM 360 integrated.in.BIMcollab.issue.management ... © .
Hillemya: Connecting BIM teams

< R\

for 2 ClO ser Iook This integration is part of our Connected Plan and Enterprise

| Vaadake: Youlube

More about our Connected Plan

https://www.bimcollab.com/en/products/bimcollab-cloud/software-connected/bim-360-docs-integration



https://www.bimcollab.com/en/products/bimcollab-cloud/software-connected/bim-360-docs-integration

AUTODESK FORGE

https://forge.autodesk.com



https://forge.autodesk.com/

MIS ON AUTODESK FORGE

Autodesk FORGE on API-d, mis aitavad kasutada
erinevates rakendustes mudelite ja ehitusinfo andmeid.

On leidnud rakendust naiteks:

andmete analilusil ja visualiseerimisel,
digitaalse teisiku loomisel;

liit- ja virtuaalse reaalsuse rakendustes;
SaaS liidestamisel;

erinevate kataloogide; ﬁ

Konfiguraatorite; @ AU TO D E S K FO RG E®

disaini automatiseerimise;
ja fotode 3D-ks viimisel.

https://forge.autodesk.com



https://forge.autodesk.com/

AUTODESK FORGE API-D

< Cc

AUTODESK
E

FORG! Success Stories

- Authentication;

- Autodesk Construction Cloud;
- BIM 360;

- Data Management;
- Data Visualization;
- Design Automation;
- Model Derivative,

- Reality Capture;

-  Token Flex;

- Viewer;

- Webhooks.

https://forge.autodesk.com/developer/documentation

ons v Getting Started

iewer that converts and
odels on a browser

Photo to 3D
Build an application to
photos to 3D file

Documentation

#@ forge.autodesk.com/developer/documentation

Community v Support v

BIM 360

Build apps and custom ints
for the construction indu

Data Management

Access and manage files an |

Autodesk cloud storage ‘uth 2.0
ts made to

Design Automation
Run automation scripts on your
design files

Model Derivative
Extract data and convert file format
of 20 or 3D models

Reality Capture
3D mod:

rthophetos, and

Token Flex
Token Flex customers:
token usage data

Pricing

n, Fusion Team,

Viewer
and na
20 and 3D mod

& through complex

Webhooks

Uiviupur 3 yunue

API reference

@ Model Derivative

Derive outputs viewable by the Forge Vi

orage Service
nd your data in

from more than 60 CAD file formats, and extract

he models as well as the
vithin the model

metadata abou
individual objects

Intro
Developer's guide

API reference

‘orge APIs and Services

@ Autodesk Construction Cloud
Integrate with the new unified Autodesk
Construction Cloud platform to create seamless

construction and field management workflows
with builders’ critical documents and data

Developer's guide

#' Data Visualization (Beta)

Visualize heatmaps and sprites with custom
data on your design models to create Digital
Twin solutions using the Data Visualizaticn and
Viewer APIs

Developer's guide

API reference

@) Reality Capture
Convert digital images into high resolution

textured meshes, dense point clouds and
orthophotos.

Intro
Developer's guide

API reference

BIM 360

Integrat the Autodesk BIM 360 platform
to extend its capabilities to reach segments of
the construction ecosystem that don't have
direct access to BIM data

Intro
Developer's guide

API reference

¢ Design Automation
Automate repetitive tasks by leveraging on the

scale of the Forge Platform and running scripts
on your design files in the cloud.

Intro

Developer's guide

API reference

2 Token Flex

Access Autodesk Token Flex Usage Data
platform to generate reports on consumption,
usage, and contract details.

Intro
Developer's guide

API reference


https://forge.autodesk.com/developer/documentation

AUTODESK FORGE HINNASTUS

&« C @& forge.autodesk.com/pricing @ OB oa % B N @

?g;ggESK Success Stories Solutions w Getting Started Documentation Community v Support v Pricing Q, .

PRICING

Forge APIs and Cloud Credits

100 USD aastas

APIs and services Costs Info
. o - .
+ CI O u d C re d Its BIM 360 APIs No additional cost With trial or subscripticn
Data Management APL No additional cost With trial or subscription
Viewer No additional cost With trial or subscription
Webhooks API No additional cost With trial or subscription
Design Automation API 4.0 Cloud Credits / processing hour (AutoCAD)

6.0 Cloud Credits / processing hour (non-AutoCAD)*

Model Derivative APL 15 Cloud Credits / complex jobs
02 Cloud Credits / simple job

Reality Capture API 35 Cloud Credits per gigapixel processed

TokenFlex API** No additional cost With trial or subscription

*Cloud credits expire after 12 months.

**TokenFlex API is usable by enterprise customers only

All prices shown in US dollars. Forge trial and cloud credits are available worldwide, subject to the terms of ce.

Autodesk will provide Forge API usage equivalent to the number of cloud credits specified above. All cloud credits purchased for or applicable to Forge are currently nontransferable and

h tt p S ://fo rge R a u to d e S k R CO m/p r i Ci n g redeemable for Forge APIs only. Currently, no other Autodesk cloud credits may be used for Forge APIs.



https://forge.autodesk.com/pricing

AUTODESK FORGE CONNECT

Go Back

@
Status: @ Active

[ o]
Tasuline lihtsustatud
toovahend ACC pilves
asuvate andmete, mudelite
jne liigutamiseks muudesse
rakendustesse

Learn More (4

https://construction.autodesk.com/products/autodesk-connect

Connect for ACC

Autodesk, Inc.
Integration

ACC Connect provides an out-of-box, no-code platform so you can create flexible integrations without
relying on engineering resources.

Information  Authorizations  Usage

Autodesk, Inc.

A connected experience across all of your applications. Give real-time access to critical data in plans,
progress photos and reports to a

AUTODESK CONNECT FEATURES CAPABILITIES

With a library that allows you to b
your most important applications

To request a trial, please reach ou
d P #®) AcC CONNECT

hox

Upload submitted
field report to BIM 360

Triggers Integrate software
applications with ease.

IF Step 1equals submitted

AND Step 1is present

Use Connect’s no-code platform to cut down on engineering

resources.

Actions



https://construction.autodesk.com/products/autodesk-connect

AUTODESK FORGE TESTI ISE

Token Name Autodesk
Grant Type Authorization Code v
Callback URL @ https://www.getpostman.com/oauth2/callback
Auth URL @ https://developer.api.autodesk.com/authentication/v1/authorize
Testi ise kasutades nt API Access Token URL @ https://developer.api.autodesk.com/authentication/v1/gettoken
. o . ~
klienti nagu Insomnia voi enio @
Postman Client Secret @ {{ConsumerSecret}}
Scope 0 data:read data:create data:write
State @
Client Authentication Send client credentials in body v

https://insomnia.rest
AutodeskForge Tutorial: Using Postman with 3-Legged OAuth for Prototyping
https://forge.autodesk.com/cloud and mobile/2016/06/using-3-legged-oauth-for-forge-apis-with-postman.html



https://insomnia.rest/
https://www.youtube.com/watch?v=WCeX6aq5In0
https://forge.autodesk.com/cloud_and_mobile/2016/06/using-3-legged-oauth-for-forge-apis-with-postman.html

ACC MUDELID JA PROJEKTID

EXCELIS JA POWER BI-S

Link veebirakendusele



https://app.powerbi.com/view?r=eyJrIjoiNjNiZjIzN2MtMjg0Yy00NDEyLTg3MjMtMjVmZTZiNTg5Y2FiIiwidCI6IjE5Y2UxZWJmLWZkOTctNGQ4Ni04Yjk3LWJkZDRjOWNiMzZmZSIsImMiOjh9

ACC MUDELID JA PROJEKTID POWER BI-S

Project Name Top Folder Name

\3( ) Autodesk Construction Cloud: Files 4 18

Useprojekt Project Files

Icon | Item Type | ltem Name File Ve n File Size Object | Last Modified
Type | Number Count | User Name

T . . sub-folder 1318 Mudelid 26 Hendrik Park 12.03.2021 17:26
.
estisime:

sub-folder 1318 P6hiprojekt 16 Hendrik Park 11.03.2021 16:23

Count of sub-folders Count of files

jekol Dokumendi /3
nr

Last Modified
Date/Time

Faili sisu
kirjeldus

href | Projekti
kood

sub-folder  Abifailid 1 Hendrik Park 11.03.2021 16:14

file 0951-EP-AR1-Tkorrus-plaan.dwg dwg 1 1.4MB Hendrik Park 11.03.2021 16:27

- ACC-s asuvate failide ja folderite ja S B I I

nendega seotud info kattesaadavust;

- Reviti mudelite andmete ja
versioonide kattesaadavust.

Link veebirakendusele

Vb

&
B
&
B
LY
m

file

file

file

file

file

file

file

file

11310_PP_asend.dwg
11310_PP_asend_L1.pdf
11310_PP_Pikiprofiil.dwg
1318_PP_TO-5-1_v02_1korry
17160-0008_Dterminal_EK.if
17160-0008_Dterminal_EK.if
ADV-ARC2.rvt
ADV-STR2.rvt
AR_Technical_school-curren'

EK_rst_advanced_sample_pry

dwg 1 10.4 MB Hendrik Park 11.03.2021 17:44

Project and Model

&) Project Model Objects

Object Category and Family
Eramu Merevaate tee 8,
Project Name Project Address

11310 PP GL il Asendiplaan 0 Uldosa, sele

Project and Model

& rroject Model Objects

Object Category and Family
Eramu Merevaate tee 8, si 2

Ares [m2] ja Qty kategooria Object Category ja Family alusel
Family @Basic Roof @ Basic Wall @ Compound Ceiing @ Curtain Wall ®Flaor

Walls 38119 5026

Ceilings [IETETS

] 100 200 00 00

Area [m2]ja Qty kategooria Object Category ja Family alusel
Family @ Basic Roof @ Basic Wall ®Compound Ceiling @ Curtain Wall @ Floor

Walls 33882 4760
Floors 407,36
Roofs

Ceilings.

0 100 00 30 00

Count of Files by Type

nt

Volume [m3] ja Gty kstegooris Object Category ja Family alusel
Family @Basic Roof @ Basic Wall @ Compound Celing @ Fioor @Wall Foundation

Wals
Roofs
Ficors I

Structural Foundations [IIEERTIN

Volume [m3]j3 Qty kategooria Object Category ja Family aluse!
Family @ Basic Roof @ Basic Wall ®Compound Ceiling @ Floor @ Wl Foundation

Walls 132,15
Roots T
Fioors I R

Structural Foundations [IIEEXCIN

Unmatched Objects Unmatched Objects
0 N T e O

Basic Wall [44005] Walissein. Laudiskatte.. 1582000 30,14 1481 1 Different Dimensions Basic Wall [44005] Valissein. Laudiskattega 1582000 3232 1594 1 Different Dimensions
Basic Wall [44006] Valissein. Laudiskatte... 632000 1637 838 1 D i Valissein, Laudiskattega 632000 1727 884 1 Different Dimensions
Basic Wall [45519] Valissein. Krohvkattega 1449000 21,62 994 1 Diffe Dime: s Basic Wall [45519] Valissein. Krohvkattega 1449000 2428 ni7 1 Different Dimensions
Basic Wall [78750] Vahesein 1359400 2835 340 1 Different Dimensions. Basic Wall [78750] Vahesein 13594,00 3024 363 1 Different Dimensions.
Curtain Wall [76554] Kiaassein, 50 x 150 mm 1000,00 2,66 1 Mi g in right Version 1

Nurgaaken.1x1Mitteavanev [54005] 1000 x 1900 x 900 (h) 1 Missing in right Version

Sileuks.Basic_1.Uhepoolne [100199] 900 x 2100 mm. Parem 1 Mis: n right Versior



https://app.powerbi.com/view?r=eyJrIjoiNjNiZjIzN2MtMjg0Yy00NDEyLTg3MjMtMjVmZTZiNTg5Y2FiIiwidCI6IjE5Y2UxZWJmLWZkOTctNGQ4Ni04Yjk3LWJkZDRjOWNiMzZmZSIsImMiOjh9

ACC MUDELID JA PROJEKTID EXCELIS

A | B | C | D | E | F | G H 1 | K | L | M |
1
2 [Source File [ Ccategory Family 2T
2 (blank) | Basic Wall -Seinavarv SV-01 | A
5 ceilings | Basic Wall-Sisesein_metallkarkassein 100(12.5+75+12.5) |
.. 6 | =Basic Wall-Seinavarv SV-01 Curtain Panels l E— in_Poorbetoon voodrilaud 420(375+. ]
L] 7 Basic Wall-Seinavarv SV-01-87771 "BaseQuantities";"AR_Sein ";"KONSTRUKTSIOON" =

Te St I S I m e . 8 | SBasicwall _ 100(12.5+75+12.5) Curtain Wall Mullions [ Est_Aken-3X14M ]
9| Basic Wall-Sisesein_ metallkarkassein 100(12.5+75+12.5)-77686 "BaseQuantities";"AR_Sein ";"KONSTRUKTSIOON" (blank)
10| Basic Wall-Sisesein_metallkarkassein 100(12.5+75+12.5)-79296 "BaseQuantities";"AR_Sein ";"KONSTRUKTSIOON"

- ACC-s asuvate failide ja folderite ja 2

Basic Wall-Sisesein_ metallkarkassein 100(12.5+75+12.5)-81921
Basic Wall-Sisesein_ metallkarkassein 100(12.5+75+12.5)-81948
issein_Poorbetoon voodrilaud 420{375+25+20)

13 =/Basic Wall-V:

"BaseQuantities";"AR_Sein
"BaseQuantities";"AR_Sein

;"KONSTRUKTSIOON"
";"KONSTRUKTSIOON"

14 Basic Wall-vilissein_Poorbetoon voodrilaud 420(375+25+20)- 77086
ssein_Poorbetoon voodrilaud 420(375+25+20)-77119

Basic Wall-V;

"BaseQuantities";"AR_Sein

"BaseQuantities”;"AR_Sein

'KONSTRUKTSIOON"
'KONSTRUKTSIOON"

Levels

Lighting Fixtures

Aatrium/Fuajee 101-77527
Abiruum 103-79718
Arhiiv 102-77728

Basic Roof-Lamekatus_Kandev terasprofiil 355(153+10...

nendega seotud info kattesaadavust;  :

6| Basic Wall-Vilissein_Poorbetoon voodrilaud 420(375+25+20)-77154  "BaseQuantities";"AR_Sein ";"KONSTRUKTSIOON" Plumbing Fixtures Compound Ceiling-Moodullagi 600x600mm

17 | Basic Wall-Valissein_Poorbetoon voodrilaud 420(37; s T i 5 = T

18 Basic Wall-Vilissein_Poorbetoon voodrilaud 420(37: - =
= are & com

N o ) Fie  Mome et  Pagelayme  Fomulas Data Redew View Dewlopsr  Help  Power Pivot
Basic Wall-Vilissein_Poorbetoon voodrilaud 420(375+ S
- T, o comacions

SRR
Basic Wall-Vlissein_Poorbetoon voodrilaud 420(375+ E? & FE‘: rul K [P‘

B8 B = B o8 @ & B2 4 A 6@

- IFCja Reviti mudelite andmete 3

= fom Ublel Recent fanting | Rash = o Tttc Fuh a . e Redionships Manage | What-¥ Fesecast | Gooup Ungroc Subtots
21| Basic Wall-valissein_Poorbetoon voodrilaud 420(375+ Dris- ety Web  fange  Sources Comectons Al TWAdanced  Coiums Fill Duphcser Vaiation = DitaModel | Anabsn= Sheet | -~
.o m Basic Wall-Valissein_Poorbetoon voodrilaud 420(375+ Get & Ttom Dt Gueres & Conneaions Sot &ty Data oo Foreaat Outne 5
. ) o ) - %
atte S a a avl I St Basic Wall-Valissein_Poorbetoon voodrilaud 420(375+ .
. J A 0 c o € ¢ s " .
[ edTi tmodifiedusend B lastmodifieduseria idden B inks self el Queries & Connections y
1318 Mudelig 12.03.201 17:26 SVAANFYIBGIE Hendrik Park 26 FASE hupsi//developer.api.

Queries | Connections

- 1318 Potipeojekt frrereres siendol park 16 ease
W Homs e  Pagelgs  Fomusm  Dia  Aeiew  View Dwioper el fowerfhot  TbkOmgn  Guery Gshare  Dcommonts AbYALkQ  Abifalld 1102 x
— _ _ P FOSAVEO0Q  Newfolder woed Project Files
@ D | [ — & B8 D s B 348 4@ T —— - ,
Gu Fem From Fom b feced | Eiting | R e e : Tatts Ruh o \ T— UBMIpsmiqu  11310_P_Pikiprofidwg 102 e T g e
Gaa- TeUCH Wb Riage  Soaces Connectans | AN Caumns P Dup P =iy R i e e < Ui N
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SOOVITUSED JA OPPETUNNID




TOOVOO SAMMUD

B AUTODESK
BIM 360

Power Bl

1. Tee Autodesk Forge Trial konto;

2. Loo rakendus ja kinnita see kindlasti oma ACC konto kulge;

3. Uuri millist Forge API-d tahad kasutada;

4. Sisesta Power Bl desktop/service rakendusse APl request/veebilehe URL;

5. Sisesta Client ID and Client Secret;

6. Loo andmemudel ja muuda andmed visualiseeritavaks (Power Query Editor)



AUTODESK FORGE TRIAL KONTO

< C & forgeautodesk.com/pricing

?g;gE_ESK Success Stories  Solutions v Getting Started  Documentation  Community v Support ~  Pricing

FORGE

PRICING

Free to flexible: start developing on Forge in three simple steps

Try Forge for free

Get full access and 100 Cloud Credits to see if Forge is right for you

No reduced features: all available APIs and services, 100 Cloud Credits, and 5
GB of storage.

Trial means training: access tutorials, walkthroughs, code samples, and Forge
experts to help you along the way.

> 3 @
nmw 0 aaw u Trial duration: free trials last a 90 days or until your 100 Cloud Credits are

consumed (whichever happens first).

I I After Trial: enjoy continued, free access to select APIs: BIM 360 APIs, Data
—— Management API, Webhooks API, and TokenFlex API**,

Free access to all Forge APIs
100 Cloud Credits SIGN UP TO TRY FORGE >

5 GB storage

Subscribe to Forge

$100 USD gets you 100 Cloud Credits and so much more

Full Forge: total access to all Forge APIs and services. Includes additional

storage with your active subscription. /ﬂ\

Add Credits a la carte: purchase Cloud Credits as needed and get a full year to

O —

https://forge.autodesk.com/developer/start-now/signup



https://forge.autodesk.com/developer/start-now/signup

LOO OMA APP JA KINNITA SEE ACC KONTO KULGE

< C & forge.autodesk.com/myapps/ & ;I 0 H
ég;gE,ESK Success Stories Solutions v Getting Started Documentation Community v Support v Pricing o, ‘

CREATE APP >

@ BUIODESK  cyccesssiones  Sobtonsw  Gammgstd bseumenuon  Comminty v Suppaty  orng

APIs

APIs this app will be able to access

ProdMaster test View Hub Model

Created 27 May 2020 Created 28 Apr 2020 @ Cé} ({;}

Autodesk Construction Cloud BIM 360 APL Data Management AP Design Automation APL
API

ProdMaster test View Hub Model b
dacl-4739-93aa-e

@ @ AUTODESK CON ON CLOUD

Model Derivative AP Reality Capture API Account Admin . Usesoft AS
- C -

PROJECTS MEMBERS COMPANIES ROLES ANALYTICS SETTINGS APPS

App information (crested on 28 Apr 2020y

Basic information about your app.

Profile Business Units Custom Integrations Admin Activities

Client ID ~p TR -

(o] REGENERATE

Client Secret

@ AUTODESK

App Name View Hub Model FOTEB

Description View Hub Model bim 360 account d88#a0dndact.72¢

CallBack URL http://localhost3000/api/forge/callback/oauth Custom integrations are

Your Website URL http://viewhubmodel ee applications your company has

View Hub Model
developed to expand BIM 360

capabilities.

Visit BIM 360 APIs on Forge Details ® Active
Platform to learn more about

account level APIs.

A stom Integration

https://forge.autodesk.com/developer/start-now/signup



https://forge.autodesk.com/developer/start-now/signup

UURI MILLIST API-D KASUTADA

Naiteks selleks, et leida kdik ACC kontol leiduvad projektid:

= ':ISEEEDESK Success Stories Solutions v Getting Started Documentation Community v Support v Pricing

APIs

APIs this app will be able to access.

o

Autodesk Construction Cloud BIM 360 APT
AP

%

Design Automation APT

@ 2 @

Model Derivative APL Reality Capture API Token Flex Usage Data API Webhooks API

App information (crestec on 28 apr 2020
Basic information about your app.
Client ID

Client Secret

uuuuuuuuuuuuuu fod REGENERATE

App Name View Hub Model

Description View Hub Model bim 360 account 63870 adart 720022322000
CallBack URL http://localhost:3000/api/forge/callback/oauth

Your Website URL http/fviewhubmodel.ee

Selleks on kasuta Data management APl meetodit:
https://developer.api.autodesk.com/project/vi/hubs/:hub_id/projects
https://forge.autodesk.com/en/docs/data/v2/reference/http/hubs-hub_id-projects-GET/



SISESTA APl REQUEST/VEEBILEHE URL
+ CLIENT ID AND CLIENT SECRET

3!  PowerBl ACC

— Power Query — Loo iithendus andmeallikaga
| @ Avaleht @ Veebi API Uhenduse satted
Muu
URL
Y¢  Lemmikud > |
® Hiljutised > ) i ) @ MUTODESK  siccesssiones  Soumonsv  Gemngstaned  Documentaton  Communtyv  Supportv  prcng
Uhenduse identimisteave onee
APIs
+ Loo Kohapealne andmeliiiis -
g |(pole) ®
Andmekomplektid &>
R )
AUTenllmls“Ik Aspf]ru, BIM 360 API Data Management AP 1
B Rakendused |AnonUUmne -
{QQ Minuga Uhiskasutu Sse an‘t Model Derivative APL Reality Capture API Token :Iex.uxaqe Data API
Tutvustus App information (created on 28 4pr 2020)
Client ID
& Tesruumid >
@ Acc v
Descri ption
CallBack URL

Your Website URL

https://dev.applicationinsights.io/documentation/Using-the-APl/Power-BlI
https://forge.autodesk.com/en/docs/data/v2/developers guide/basics



https://dev.applicationinsights.io/documentation/Using-the-API/Power-BI
https://forge.autodesk.com/en/docs/data/v2/developers_guide/basics

LOO ANDMEMUDEL JA MUUDA ANDMED
VISUALISEERITAVAKS (POWER QUERY EDITOR)

fl | | = | ACC enhanced - Power Query Editor

Home  Transform  Add Column  View  Tools Help
=% D D % D [5‘ [ Properties % Ly A - ST H = Data Type: Text = 4 Merge Queries ~ Text Analytics
T © 1 ®/ [} Advanced Editor x HH zl rn [7] Use First Row as Headers = = Append Queries = €@ Vision
Close&  Mew Recent Enter Datasource  Manage Refresh Choose Remove  Keep Remove Split  Group
Apply~  Source~ Sources~ Data settings Parameters~  Preview = [] Manage - Columns ¥ Columns* Rows~™ Rows™ Column~ By ;ReplaceValues Combine Files AAZW=MEU’H"=‘L=H'"W9
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows  Sort Transform Combine Alnsights
Queries [62] < Jx | = Tsble.ReplaceVslue(#"Replaced Value","items","file",Replacer.ReplaceText,{"type"}) v
- AEC . AEC " ABC . ABC .
[ Objects Properties 2-7 . Ak 123 id [+]455 Name [-1E% ime 123 [+]123 objecrCount [~] 155 tin
[ Metadata GUID 1 file urn:adsk.wipprod:dm.lineage:8XoPggCITUizzCDUY4bAHg | 10.1_renderdamine.0001.rvt 07.04.2021 17:49:38 Kristel Uibo nuil htps:/,
B Opjects 2 file urn:adsk wipprod:dm.lineage-wBueX|aPTVISZICKNBtIA  10.1_renderdsmine.rvt 07.04.2021 17:49:38 Kristel Uibo null htps:/,
@ e 3 file urn:adsk wipprod:dm.lineage:_hLppRekREOZEBJOSESV... | IFC Naidis.ifc 30.03.2021 17:49:54 Kristel Uibo null | hitps:/,
e
4 file 1 2o ea o < P https:/
vanced Editor ;
A Right 5 file il | hetps:/,
[ SandBox & |file il hitps:/
B Walls 7 e P h _ P | F‘ b nttos:/
_ roject - Project Files 2 DispayOptons = @ [
F IFC Objects 8 file pil hatps:/,
EA IFC Object Properties let
4 Other Queries [17] Source = Json.Document (Web.Contents("https://developer.api.autodesk.com/data/v1/projects/ b mmmcds TN =S aubonmaen
folders/urn:adsk.wipprod: fs.folder:co. _ » [ Headers = [#"Authorization' ietToken] 1)),
B Projects data = Source[datal,
B Project 1 #"Converted to Tablel® = Table.FromlList(data, Splitter.SplitBylNothing(), null, null, ExtraValues.Error),
B #"Expanded Columnl" = Table.ExpandRecordColumn(#"Converted to Tablel", "Columnl®, {"type", "id", "attributes", "links"}, {"type",
B Project2 "ig", "attributes”, "links"}),
M Folders #"Expanded attributes” = Table.ExpandRecordColumn(#"Expanded Columnl”, "attributes”, {"displayName”, "lastModifiedTime",
"lastModifiedUserlame”, "objectCount”}, {"Name”, "lastModifiedTime", "lastModifiedUserName”, "objectCount”
) - » "ob] s i s s "obj s
B Project - Project Files 1 #"Expanded links" = Table.ExpandRecordColumn(#"Expanded attributes®, "links", {"webView"}, {"links.webView"}),
P Praject - Praject Files 2 #"Expanded links.webView" = Tsble.ExpandRecordColumn(#"Expanded links", "links.webView", {"href"}, {"links.wetView.href"}),
#"Added Customl” = Table.AddColumn(#"Expanded links.webView", "folderID", each "urn:adsk.wipprod:fs.folder:co. = )
B il
iles
B Project Files 1 #"Changed Type2" = Table.TransformColumnTypes(#"Added Customl®,{{"objectCount”, Int64.Type}, {"lastModifiedTime", type datetime},
o {"type", type text}}),
B Project Files 2 #"Replaced Value" = Table.ReplaceValue(#"Changed Type2”,"folders”,”sub-folder”,Replacer.ReplaceText,{"type"}),
B Project files #"Replaced Valuel” = Table.ReplaceValue(#"Replaced Value®,"items”,"file”,Replacer.ReplaceText,{"type"})
in
[ Custom Attribute Definit... #"Replaced Valuel®
B Attributes 1
B Attributes 2 +/ Mo syntax errors have been detected.
B Attributes 3
Done
B Attributes 4
B Attributes 5
v
B Attributes < >
8 COLUMNS, 8 ROWS  Column profiling based on top 1000 rows

Query Seftings X

4 PROPERTIES
Name

Project - Froject Flles 2

All Properties

4 APPLIED STEPS

Source
Mavigation
Converted to Table1
Expanded Column1
Expanded attributes
Expanded links
Expanded links.web\View
Added Custom1
Changed Type2
Replaced Value 3+
X Replaced Valuel 2+

oo ok %

® xR

PREVIEW DOWNLOADED AT 15:13

ACC kasutas olevate failide leidmine




LOO ANDMEMUDEL JA MUUDA ANDMED
VISUALISEERITAVAKS (POWER QUERY EDITOR)

Advanced editor

body = "client_id=" & ClientID & "&client_secret=" & ClientSecret & "&grant_type=client_credentials&scope=data:read”,
Source = Json.Document(Heb.Contents(“https://developer.api.autodesk.com/authentication/vl",
[
RelativePath = "authenticate”,
Headers = [#"content-type"="application/x-www-form-urlencoded"],
Content = Text.ToBinary(body)
1)),
#"Converted to Table" = Record.ToTable(Source),
#"Transposed Table" = Table.Transpose(#"Converted to Table"),
#"Promoted Headers” = Table.PromoteHeaders(#"Transposed Table”, [PromoteAllScalars = truel),
#"Changed Typ = Table.TransformColumnTypes(#"Promoted Headers", {{"access_token", type text}, {"token_type", type text}, {"expires_in", Int64.Type}}),
#"Added Custom” = Table.AddColumn(#"Changed Type®, “token”, each [token_type] & * " & [access_token]),
#"Changed Typel® = Table.TransformColumnTypes(#"Added Custom”, {{"token", type text}}),
#"Removed Other Columns” = Table.SelectColumns(#"Changed Typel”, {"token"}},
Scalar = List.First(Table.Column(#"Removed Other Columns”,"“token")),
SourceZ = Json.Document (Web.Contents("https://developer.api.autodesk.com/modelderivative/v2/designdata MRTOOMRC I

T TR Susedd, properties”,

RelativePath = "contents”,

Headers = [#"Authorization"=#"Scalar"]
1)
data = Sourcel[datal,

collection = data[collection],
#"Converted to Tablel" = Table.FromList{collection, Splitter.SplitByMothing(}, null, null, ExtraValues.Error),
#"Expanded Columnl” = Table.ExpandRecordColumn(#"Converted to Tablel”, “Columnl®, {"objectid”, "properties"}, {"objectid”, “properties"}),
#"Expanded properties” = Table.ExpandRecordColumn(#"Expanded Columnl”, "properties”, {"Constraints®, "Structural”, *Dimensions"}, {"Constraints”, "Structural”, "Dimensions"}),
#"Expanded Dimensions” = Table.ExpandRecordColumn(#"Expanded properties”, "Dimensions”, {"Length”, "Area", "Volume"}, {"Length", "Area", "Volume"}),
#"Expanded Constraints” = Table.ExpandRecordColumn(#"Expanded Dimensions”, "Constraints”, {"Base Constraint”, "Top Constraint"}, {"Base Constraint”, "Top Constraint®}),
#"Expanded Structural® = Table.ExpandRecordColumn(#"Expanded Constraint: "Structural”, {"Structural”, "Structural Usage"}, {"Structural", "Structural Usage"}),
#"Replaced Valuel” = Table.ReplaceValue(#"Expanded Structural”, " mm , Replacer.ReplaceText, {"Length"}),
#"Replaced Value Table.ReplaceValue(#"Replaced Valuel , Replacer.ReplaceText, {"Area"}),
#"Replaced Value5" = Table.ReplaceValue(#"Replaced Value3", " m"3", "", Replacer.ReplaceText, {"Volume"}},
#"Changed Type2" = Table.TransformColumnTypes(#"Replaced ValueS", {{"Length”, type number}, {“Area”, type number}, {"Volume", type number}}),
#"Transform columns” = Table.TransformColumnTypes(#"Changed Type2", {{"objectid", type text}, {"Base Constraint”, type text}, {"Top Constraint”, type text}, {"Structural", type text}, {"Structural Usage", type
text}}),
#"Replace errors” = Table.ReplaceErrorValues(#"Transform columns”, {{"objectid”, null}, {"Base Constraint”, null}, {"Tep Constraint”, null}, {"Structural®, null}, {"Structural Usage", null}}),
#"Changed column type” = Table.TransformColumnTypes(#"Replace errors”, {{"objectid”, Int64.Type}})
in
#"Changed column type"

Elementide omaduste leidmine

28.04.2021 | BIM kevadseminar 2021



LOO ANDMEMUDEL JA MUUDA ANDMED
VISUALISEERITAVAKS (POWER QUERY EDITOR)

File Home Help

Data Model

Paste

[l
H
98

CBLARES D

[D Get Excel Power Bl Enter Dataverse Recent
dataw datasets Server data SOUNCes
Clipboard Data
Projects o
projectlD N
name
Collapse ™
1

L,
i

Folders an
folderlD =y
prajectlD Mg 1
folderMame

Collapse ™

2 (2

Transform Refresh

55 AL o &RE A o

Manage Manage View Q&A Language linguistic | Publish

data v relationships roles as setup - schemav
Queries Relationships Security QA Share
Files o) Objects
[E Extension fileURN
folderlD ¥ Area
id Base Constraint
lastModifiedTime Category
* Author 11— p—k Family
Building Name 2 Length
Client Name Model
Dokumendi grupi nr Object ID
EST Building Height B aty
Collapse ™~ Collapse ™

lcons

Extension

lconURL

Collapse ™~

*

TJ

1

9

9



LOO ANDMEMUDEL JA MUUDA ANDMED
VISUALISEERITAVAKS (POWER QUERY EDITOR)

| @~ < | RVT Objects Properties

Walls - Power Query Editor

[m] x
Home Transfarm Add Calumn View ~ @
D [if; Properties % L Y s 4| |-'-| % Data Type: Any ~ B Merge Queries ~ [‘; [ Mew Source ~
~
= ®~ [} Advanced Editor x 0 HH 2l rin [ Use First Row as Headers ~ 5., Append Queries ~ L° 4 [ Recent Sources =
Close &  Refresh —_ Choose  Remove eep Remove Split_ Group — Manage  Data source
Load™  Preview ™ anage ~ Col - Col - A
0a Teview olumns alumns Advanced Editor O w®
Close Query Manage Columns
Queries [15] < . - ~ 1l Query Settings X
ClientiD (AqeyR1SThehhyWdVAg24phridYSn... = RVT ObJeCtS Propemes - Walls Display Options = @ o i 9
v |123 123 Typ
ClientSecret {AJeBrHEenOyy2HLt) 4 PROPERTIES
Wl Tlet vs-03
B Projects — fden 3 wecli N ; B i i " Name
‘Walls| body = "client_id=" & ClientID & "&client_secret=" & ClientSecret & "&grant_type=client_credentials&scope=data:read”, V503 R .
[ Project Files 1 wall Source = Json.Document(Web.Contents("nttps: //developer.api.sutodesk.com/authentication/vi”, vs0s |R" Objects Properties - Walls
i l Al Properties
] Fifee Wallg RelativePath = “authenticate”, ! Va3 =
e Project Files ‘Walls{ Headers = [# cnnterjt-type ="application/x-www-form-urlencoded"], V503 4 APPLIED STEPS
& Grs wal Content = Text.ToBinary(body) Va3 :
Je 1900, Expanded Identity Data #*
[E] Objects Properties ey #"Converted to Table" = Record.ToTable(Source), vs-03 Expanded Phasing N
§ Wl #"Transposed Table" = Table.Transpose(#"Converted to Table"), vs-03 Ex
anded Data #
= P wal #"Promoted Headers® = Table.Promotetieaders(#Transposed Table”, [PromoteAllScalars = truel), veo3 " . .
1 Objects (2) #"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers®, {{"access_token", type text}, {"token_type", type text}, Expanded Construction
5 waiy {"expires_in", Int64.Type}}), usos Expanded Graphics #*
[ RVT Objects Properties - Walls W . N . - N - . X
alls| #"Added Custom” = Table.AddColumn(#"Changed Type", "token”, each [token_type] & & [access_token]), Expanded Materials and Fi.. 4+
] RVT Objects Properties - Model waiig #"Changed Typel” = Table.TransformColumnTypes(#"Added Custom”, {{"token”, type text}}), Expanded Analytical Prope... 3
F RVT Objects P t Wall Wall #"Removed Other Columns" = Table.SelectColumns(#"Changed Typel", {"token"}),
jects Properties - Walls (2) L Scalar = List.First(Table.Column(#"Removed Other Columns®,"token")}, Reordered Columns
El Custom Attributes Walls| Source? = Json.Document(keb.Contents("https://developer.api.autodesk. com/modelderivative/v2/designdata/ Added Custom1 #*
- = e T R LR/ e ol o / N PSS #
= Custom Attribute Definitions wal tiast - netedate suo1 Added Custom2
16 |walls] [F”"De" =50 KLF-1 Split Column by Delimiter 4
Headers = [#"Authorization”"=g"Scalar"] Changed Type2
1)), Removed Columns1
#"Converted to Tablel" = Record.ToTable(Source2}, Renamed Columns
#"Expanded Value" = Table.ExpandRecordColumn(#"Converted to Tablel”, "Value", {"type”, "collection"}, {"type", "collection"}), Reordered Columns]
#"Removed Columns” = Table.RemoveColumns(#"Expanded Value",{"Name", "type"}), Replaced Val o+
#"Expanded collection" = Table.ExpandListColumn{#"Removed Columns", "collection"), eplaced Value
#"Expanded collectionl” = Table.ExpandRecordColumn(#"Exoanded collection”. "collection”. {"obiectid”. "name". "properties}. Replaced Valuel #*
+ No syntax errors have been detected, Replaced Value? 3#*
Replaced Value3 #
Cancel Replaced Valued #*
Replaced Valued i+
‘Changed Type3
Renamed Columns1 v
> Added Custom3 3+
< >
73 COLUMNS, 16 ROWS  Column profiling based on top 1000 rews

PREVIEW DOWNLOADED AT 16:24

Elementide omaduste leidmine (MS Excel Power Query Editor)




OPPETUNNID B AuTODESK

BIM 360

Power Bl

1. Forge app-iga on hea siduda kdik API-d/teenused, iial ei tea mida vajad;

2. Enamus API-sid on loodud BIM 360/Fusion Teams HUB-ile, aga koik to6tavad ka ACC-
ga ja ACC Docs on AEC komplekti omanikele tasuta. Loodud rakendus tuleb seostada

ACC ja/voi BIM 360 kontoga;

3. Hub ID, projekt ID erinevate API-de phul erinev;
https://forge.autodesk.com/en/docs/data/v2/reference/http/hubs-GET/

4. ACC/BIM 360/Fusion Team HUB-i laaditud mudeleid ei pea enam uuesti tolkima



https://forge.autodesk.com/en/docs/data/v2/reference/http/hubs-GET/

SEONDUVAD KOOLITUSED

Ehitusprojektis pilvepohise koost66 korraldamine

https://usesoft.ee/tooted/koolitustuubid/klassikoolitused/ehitusprojektis-pilvepohise-
koostoo-korraldamine/

BIM mudeli andmete tootuba
https://usesoft.ee/tooted/koolitused/revit/bim-mudeli-andmete-tootuba

Digipadevuse komplektkursused
https://usesoft.ee/digipadevuse-komplektkursused-2021/



https://usesoft.ee/tooted/koolitustuubid/klassikoolitused/ehitusprojektis-pilvepohise-koostoo-korraldamine/
https://usesoft.ee/tooted/koolitused/revit/bim-mudeli-andmete-tootuba
https://usesoft.ee/digipadevuse-komplektkursused-2021/

TANUD KUULAMAST!

Kui saame andmetega aidata:

kristel@usesoft.ee
+372 50 25 369

28.04.2021 | BIM kevadseminar 2021



