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Class summary

This class will present how real-life architectural projects have
used Dynamo Studio software to accelerate complex Building
Information Modelling (BIM) challenges within Revit and
Navisworks software. It shall demonstrate how PythonScript has

been used to facilitate APl access where no components have
been published.
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Class summary

accelerate complex
BIM) challenges Revit
Navisworks PythonScript
APl access
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Key learning objectives

At the end of this class, you will be able to:
= Discover more time-efficient approaches to repetitive design tasks
= Discover the principles of the Dynamo visual programming interface
= Discover the principles of DesignScript and PythonScript

= Learn how to set up simple list management strategies for managing
Clash results in Navisworks

'/Y\ AUTODESK UNIVERSITY 2015 #DynamoHerO "\ AUTODESK.



ut your speakers
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Michael Hudson
BArch DipArch MArch ARB RIBA

= Associate Director

= Chartered Architect

=  BIM Consultant

= University Lecturer

= BIM software since 2003

= Parametric Conceptual Design
since 2007
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Thorsten Strathaus

Dipl. Ing. Architektur

= BIM Coordinator

= Background in Architecture &
Engineering

= 15+ years experience with
Autodesk products

= 10+ years experience In parametric
design and multi-objective
optimisation
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Flanagan Lawrence

= Design Architect

= London, UK

= 90 Employees

= RIBA Awarded

=  WAF 2012/14/15

= BD 2014

= AJ Small Projects 2014
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Flanagan Lawrence

Architect
It since 2012

Masterplans
Acoustic/Theatre Design

Design
Rev

S
N [P
MR

d Use

lal/Mixe

Resident
Office
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Flanagan Lawrence

= Flanagan Lawrence Group
= |nterior Design

= BIM Consultancy

= Visualisation

= Site Delivery/CMT
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APPROVED

AUTHORITY

THE GREATEST

THUNDER HGENT

Previously....
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We used Dynamo for Geometry

Geom Node
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oustic Simulation & Optimisation

Watch

PolyCurve.ByPoints TR T
points

connectlastToFirst

Object.IsMNull

obj bool

UHES / points PolyCurve o
2L | = connectLastTofirst
o List.FilterByBoolMask

distance

ConwvexHull Area Shoelace

Double Slider

IN[O] + - OUT IN[0] + | - OuT
14.000

Min  0.000

#DynamoHero

Geomerry.Intersect

Geomertry[]

Geometry.Intersect

Geometry[]

Geom Node
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And Fabrication
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Dynamo Hero 2: The Sequel?

#Dyhaoroktero
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More Superheroes....
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Copyright: LEGO Group
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More Superheroes + Bigger Challenges

Original Image Copyright: CBS Corporation
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More Superheroes + Bigger Challenges = Chaos

N : ‘ ‘ A. "
g“ \ “&\&?‘1"&

Copyright: LEGO Group
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What Powers Should Dynamo Possess?

AcceSS|b|I|ty Connectmty

Teleportation

M AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.

Time-travel



Accessibility
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Accessibility

= Standalone or Integrated e S R
g % Snipping Tool E

/w_‘l Microsoft Word 2010

Michael Hudson
! Manage 2014 (2)

Documents

4 Microsoft Excel 2010

Pictures

P—El Microsoft PowerPoint 2010
= Music

A AutocAD 2015 - English
el

Computer

. Solibri Model Checker v8.5
Control Panel

I8l Adobe InDesign CS5

. onenienn Devices and Printers
Navisworks Manage 2016

ﬁ 9 Default Programs
Newforma Project Center
Eleventh Edition Help and Support

“ MicroStation V8i (SELECTseries 3)

‘ Manage 2016 (BIM 360)
m
' Dynamo 09.0

»  All Programs
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Accessibility

= Standalone or Integrated 4
= Grouping : |

|
i b

[ —
— S —
— = - = = -
4 e T
—— - ==
= N T S
- - i anis —
e | == =
| o
| R
-
- e
o= X SN s S
o= e
——— :
= —

m AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.



Accessibility

= Standalone or Integrated
= Grouping . _
= Canvas Operations — —f it

o R
S = —— Lacing ] g :E —
__- Hide all geometry preview
e m -—:§|: ' K 4 Hide upstream geometry preview
X Average Align Selection P E—— == =
-E o Left New Mode From Selection _:::::— E_'_!_
E— | —
= Right Create Preset From Selection
Y Average Node to Code = -
Top
Bottom I -
Y Distribute Copy
. - L= Switch to Geometry View
- Pan

Fit to Screen
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PythonScript

Python Script

+

Point.ByCoordinates

Line.ByStartPointEndPoint

L3 Edit Python Script..

clr
clr.AddReference( 'ProtoGeometry ")
Autodesk._DesignScript.Geometry

startPoint

endPoint

Number

0.000 | = dataEnteringNode = IN

p =[]

p.Add( Point.ByCoordinates(
p-Add(Point_ByCoordinates(1 )

1 = Line.ByStartPointEndPoint(p[@],p[1])

Number

10.000 | >

Number

10.000 =

Number

Accept Changes Cancel

0.000 | =

Code Block

Point.ByCoordinates(0,0,0);
Point.ByCoordinates(10,10,0);
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Accessibility

= Standalone or Integrated

= Grouping

= Canvas Operations

= Code Blocks (DesignScript)
= JronPythonShell

= Zero Touch Import

= DynamoBIM.com

= DynamoPackages.com

= GitHub.com

= Dynamoreach.com
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Connectivity
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Connectivity
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APl Access

T Y edit Python Script...

clr
.AddReference( 'RevitAPI")
Autodesk.Revit.DB

.AddReference("RevitNodes™)

Revit
.ImportExtensions(Revit.GeometryConversion)
.ImportExtensions(Revit.Elements)

.AddReference("RevitServices™)
RevitServices
RevitServices.Persistence DocumentManager
RevitServices.Transactions TransactionManager

BB = IH[I.:1]
ClashName = IN[1]
offset = float(IN[2])

doc = DocumentManager.Instance.CurrentDEDocument
view = doc.ActiveView

TransactionManager.Instance.EnsureInTransaction(doc)

Python Node by Dimitar Venkov
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Connectivity - Dynaworks

AUTODESK UNIVERSITY 2015 #DynamoHerO A AUTODESK.



Alto Apartments

= £1 Billion Masterplan

= £95 Million Mixed Use Phase

= 310 Private + 52 Affordable Units

= Energy Centre

= Architect & Interior Designer

= |nformation Manager/BIM
consultant
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Alto Apartments

= UKBIM Level 2
(EIR, BEP & MRM)
=  Multidisciplinary Approach (IPD)
= Bi-weekly Model Federations
= Up to 60 Models (Mostly Revit)
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Alto Apartments

= Auditable Collaboration
= LOD Deliverables (PAS 1192-2)
= Agreed Resolution Timetables

Model Responsibilty Matrix
w06

PROJECT

WEL-FL-®¥-X5-5C-1M-0001

INFORMATION EXCHANGE

Author File Format [if varies, specify in notes])

Stages [ Information Exchanges Level of Model Detail -LOD

Lewel of Information Detail - LOI

Strategic Definition
date

+

Preparation & Brief
10.10.2014

= o [hod applaable
0 | Strategic Definition p |Motapplicable T [
" = Symboii Eysiam s Ioermiied Teneral Ares and volumes |
1 |Preparation & Brief 1 [=ymboic 2 | sormadibn for Costs.
2 |Concept Design 2 |Conceptusl Defalied Area E Volume e ormaion for
N v 2 |LMeoyo e Estimatibns. Foom data sheads.
3 EE\E“]IE' E?SEI'I 3 Generic Fef ormance Requirsment s mah sy sisms.
- - i Properiiss and ASribudes. Perfom anes
4 | Technical Ebslgn & SFIH:IfI: — - * R ail sysisens. M sinisnancs Fin
5 | Construction 5 |For Construction/ Rendering E [Fong TP ] T
= BN ormason sronked b hangove! oL |
& |Handover & Close Out 6 |As Built & |coSe infarmation. Opsration & M sintsnancs by
7 |InUse /Operation 7 |Deliberately left blank insiaie r
Feformancs Tewews & Malienanss Roords
B by Dpsrator
[ LR
R [ead requird]

2 Concept Design 06.03.2015

Application & ¥Yersion

Model Element Breakdown

LOD Dis LOl Dis

LOD Dis [LOI Dis

LOD Dis [LOI Dis

Hazardous Materials Bemediation
[1- [SUBETRUCTURE

| 13 |Floor=

[ Structural Slabs-On-Grade 1 A 1 A 2 E H S
[16 [wan=

|F!ctaining whalls 1 A 1 A 1 A 1 A 2 5 2 5
| 17 | Foundations

[ 2heet Piling z B z S

[ Fiing I A
| 18 | Other Substructure Elements

Ewimming Pool fumps 1 I3 1 £ 2 2 2 A
[2- [rrIMARY ELEMENTS

| 21 | Exterior 'wWall=

[ Exterior walls 1 £ 1 £ 2 £ 2 £ 2 £ 2 SF
| 22 | Interior Walls

[ Interiar Partitions 1 £ 1 £ 2 £ 2 £ 3 3 3 )
| 23 |Floors and Galleries

|Int¢rnal 1 A 1 2 2 A 2 2 2 s 2 5

| Baleonics 1 £ 1 £ 2 £ H 3 2 5 H 5
| 24 | 2tairs and Ramps

. O 3 0 = = =
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Alto Apartments

= Auditable Collaboration
= LOD Deliverables (PAS 1192-2)
= Agreed Resolution Timetables

Model Responsibilty Matrix

w06
PROJECT
WEL-FL-XX-X5-SC-1M-0001

INFORMATION EXCHANGE

Author File Format [if varies, specify in notes])

Stages / Information Exchanges Level of Model Detail -LOD

Lewel of Information Detail - LOI

Strategic Definition
date

Preparation & Brief
10.10.2014

2

0 | Strategic Definition o | Mot applicable
1 |Preparation & Brief 1| Symbolic 2 e
2 |Concept Design 2 | Conceplual Dﬂdﬁm&mﬂam Tor
N v 3 |LB=oypo s Esfimadions. Room shaads
3 |Developed Design 3 |Generic Farormance Fequirsmanis man sysiems.
4 |Technical Design 4 | Specific o Fmrlbsf:l:l;bLF:ermF-'
5 | Construction 5 |For Construction/ Rendering Gl i e T
i T ormenon archved T handove (eport. |
& |Handover & Close Dut g |As Buil B T e
7 |InUse /Operation 7 |Deliberately left blank imstame r
Fefommancs rewews B Ma snancs roords |
B by Dperator
3]

Application & ¥Yersion

Model Element Breakdown

LOD Dis LOl Dis

LOD Dis [LOI Dis

LOD Dis [LOI Dis

Hazardous Materials Bemediation
[1- [SUBETRUCTURE

| 13 |Floor=

[ Structural Slabs-On-Grade 1 A 1 A 2 E H S
[16 [wan=

|F!ctaining whalls 1 A 1 A 1 A 1 A 2 5 2 5
| 17 | Foundations

[ 2heet Piling z B z S

[ Fiing I A
| 18 | Other Substructure Elements

Ewimming Pool fumps 1 I3 1 £ 2 2 2 A

[2- [rrIMARY ELEMENTS

| 21 | Exterior 'wWall=

[ Exterior walls 1 £ 1 £ 2 £ 2 £ 2 £ 2 SF
| 22 | Interior Walls

[ Interiar Partitions 1 £ 1 £ 2 £ 2 £ 3 3 3 )
| 23 |Floors and Galleries

|Int¢rnal 1 A 1 2 2 A 2 2 2 s 2 5

| Baleonics 1 £ 1 £ 2 £ H 3 2 5 H 5
| 24 | 2tairs and Ramps

. O 3 0 = = =
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Navisworks Clash Reports

AUTODESK UNIVERSITY 2015

Name Status  Clashes | [New  [Jadive | | | 4pp
& 01 AvS 25mm old 366 30 102 L] 0 234 -
& 02 AvM 25mm old 157 20 34 i} 3 100 j
& 03 AvE 25mm old 37 12 20 0 0 5
& 04 AvP 25mm old 200 25 93 0 0 82
& 05 Avl 25mm old 41 4 5 0 0 32
& 06 AvC 25mm old 11 ik 3 [} 0 i
07 SvM 25mm old (% 5 22 a [1] 41 i
I [F Add Test ] [ Reset All | Compact All ‘ Delete All ] [ [ update ANl
| Rules | Select ‘ Results | Report |
[ % New Group | ] |[] [oogL‘ &g assign 2&“ @ I =k Nonej 155 | ok | | &3 Re-run Test
Name @ LJ status Level Grid Intersection  Found Appro... Approved Description  Assigned To 21 Highlighting >
b [] AvP_F15_119_001 & New v Level 19 37)  HE-1-3(3) 14:00:06 13-07-... *VARL.. "VARIES™ Hard “VARIES™ Trem 2 g
b [ AvP_F15_118_001 & New - Level 18(37)  H(L-3(3) 14:00:06 13-07-... *VARL.. “VARIES Hard “VARIES® | [Gewemerors =] |2
b ] AvP_F15_117_001 i New v Level 17(39)  H(-3)}-3(-3) 14:00:06 13-07-... *VARL.. *VARIES* Hard “VARIES® [ Highlight all clashes | |
b [] AvP_F15_116_001 & New v Level 16 (37)  A[L)-T(-2) 14:00:06 13-07-... *VARL.. "VARIES™ Hard “VARIES™ e E
b [] AvP_F15_115_001 i New + Level 15(37)  H(-2-1(-4) 14:00:06 13-07-... *VARL. “VARIES™ Hard “VARIES® Hide Other
b ] AvP_F15_114_001 i New v level 14 (39)  B-8(-1) 14:00:06 13-07-... *VARL.. *VARIES* Hard “VARIES® [¥ Transparent dimming
4 [2] AvP_F15_113_001 & 7) 1) 1 . *VARL.. *VARIES® “VARIES® ¥ Auto reveal
® Clash17757 B 1 MNew T level 13(37)  G2)-4(3) 14:00:06 13-07-... Hard HM & FL - Viewpoint ———————
@ Clash17756 @ 1 MNew ¥ Level 1337} G(21-4(-3) 14:00:06 13-07-.. Hard HM & FL Auto-update =
[~ Animate transitions
® Clash17754 B 1 MNew v Level 13(37)  1-2)-4(-3) 14:00:06 13-07-... Hard HM & FL
® Clash17752 B 1 MNew T level 13(37)  1-2)-4(-3) 14:00:06 13-07-... Hard HM & FL
® Clash17721 B 1 MNew = Level 13 (38)  I(-4)-4(-3) 14:00:06 13-07-... Hard HM & FL Simulation
@ Clash17700 1 New = Level 13(37)  1(-2)-4(-3) 14:00:06 13-07-... Hard HM & FL ¥ Show simulation
® Clash17698 1 New T level 13(37)  1-2)-4(-3) 14:00:06 13-07-... Hard HM & FL View in Context
® Clash17697 1 New = Level 13(37)  G(2)-4(-3) 14:00:06 13-07-... Hard HM & FL All =
® Clash17696 1 MNew T Level 13(37)  G(2)-4(-3) 14:00:06 13-07- Hard HM & FL m—
® Clash17584 B 1 MNew T Level 13(39)  GE)-4(-3) 14:00:06 13-07 Hard HM & FL
® Clash17564 B 1 MNew = Level 13(39)  H(Z)-1(-4) 14:00:06 13-07-... Hard HM
® Clash17542 B 1 MNew ¥ Level 13(37)  GE4(-3) 14:00:06 13-07-... Hard HM & FL
® Clash17541 B 1 MNew T level 13(37)  GE4(-2) 14:00:06 13-07-... Hard HM & FL
® Clash17540 B 1 MNew = level 13(37)  GE4(-2) 14:00:06 13-07-... Hard HM & FL

#DynamoHero
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Navisworks Clash Reports

AUTODESK UNIVERSITY 2015

Federated Model Clash Report 03

Hammersmith Grove Phase 2

HMG FL- -0 -5 Ol M -FRO3-1

 m—

iarince | Quahen Taclien  |Fasinmnz
&S 50mm E ,—,r'" EI
I S | E | E] | B 1
1 1
Fuma Found Duin Foint IH-- E h

AwS_FOI_II_DOE  |Rwvmwed LG9 004227 DO-LEIE [P, FL wEIITS AN, w1 7ETIS LY, £:30 20 | Elemnand (D - 4E333AT <o lovels 1)
AuS_FO3_II_DOS DOL-3: 2004227 9-1E36 L wEIITTLES, y-17EMAE], :0.05 | Elemend (D: TESEZ?  Lavesl D HM
Awd_FOI_II D34 Rpdmwed -0.08(C-3: 2004227 09-1E.36 L wETITETIL, wITEP4ETY, S:005 | Flemed (D - 1500783 Levesl D 0
AwS_FO3_II_DO3 Arawwed 058 L2 D014/2f2T D136 L S2ITES B, y-17EPES 0L, 1R TS = No lavels AL
AwS_FO3_II_ D32 Aenewed D4 L2 014227 OS1E36 L, T 2E52IT2V1D, w 1IEIETOY, 2011 | flgmmesd iD: 3JTIS0SE el D o
AwS_FO3_II_Da1 Aeawwsd -1.1%G-3: 2014/2f27 o138 L wEQITEE T, w17EMASEY, 80T | Elemnend (D - 362443 | Lewal 10 FCL o

#DynamoHero
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Navisworks Clash Reports

¢
Ce

¢

-

Q@Q
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Dynaworks

Navisworks

AP,
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Dynaworks Batch Importer

File Path
Browse. >
_ OpenMNavisFile.OpenFile
Chtempleco new data xoodMavis EmptyFile.mwf
FilePath OpenMavisHle
Visible
Boolean OpenNavisFile.AppendFile
O
@True (False > OpenNavisFile OpeniavisFile

List.GetltemAtindex FilePath

[
Get Documents DOpenNavisFile AppendFile
Link Instance OpenNavisFile OpenhavisFile
Link Doc FilePath
Link Mame List.GetltemAtindex o
Link Path list item
1 index
i
. O i
4 st : { M
4 [@] List 1l W
[@] autodesk.Revit.DB.RevitLink HA K
[1] Autodesk.Revit.DB.RevitLink EHE
4 [1] List | ll [
[e] autodesk.Revit.D8.Document [:L‘ m
[1] Autodesk.Revit.DB.Document Q_, iy
4 [2] List ! ‘lm
[@] rac_basic_sample_project. i %:E
[1] rac_advanced_sample_project LLLH
4 [3] Lis ll‘ i
[@] C:\Program Files‘\autodesk\R %"‘m
[1] c:%Program Files‘\autodesk\R 1} e
i (4
1 Hig
| N
Wl g
i |

iyt Ml
i I
Hulll“llm
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Dynaworks - 60,000 clashes, 60 Nodes, 6 Minutes

(—
|
3 =
\ p—
|
=
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1. Getting started

path 1o the excel sheet

Browse...

M AMAVISWORKS,_LiveFederation'sWEL-MavisworksClashTrackingResult=federation1 7 xlsm

The excel sheet nams

Fedl? =

path to the navisworks file

File Path

Browse._..

MO ANAVISWORKS LiveFederation W EL-FL-MNW0G-Z2-M3-1M-5001 FR17 finished 201 6.nwf

m AUTODESK UNIVERSITY 2015

OpenMavisFile.OpenFile

T

OpenMaviskle OpenMavisFile

ClashDetection.GetClashDetection

ClashDetection

O

ClashDetection.GetClashTests

ClashDetection

O

Test

O

#DynamoHero

ClashDetection.GetAllClashResults

ClashTest

Results
_-H__
O o

=
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1. Getting started

path 1o the excel sheet

Browse...

M AMAVISWORKS,_LiveFederation'sWEL-MavisworksClashTrackingResult=federation1 7 xlsm

The excel sheet nams
Fedl? =

path to the navisworks file

File Path

Browse._..

MO ANAVISWORKS LiveFederation W EL-FL-MNW0G-Z2-M3-1M-5001 FR17 finished 201 6.nwf

OpenMavisFile.OpenFile

T

OpenMaviskle OpenMavisFile

File ©Cptions

Wiew  Help

=101 %]

.Appiimﬁnns Processes |Senﬂ'::esl Performance | Networking I sers I

ClashDetection.GetClashDetection

ClashDetection

O

ClashDetection.GetClashTests

ClashDetection

Test
O

O

m AUTODESK UNIVERSITY 2015

#DynamoHero

ClashTest

|_Image Mame Lser Mame CPU| Me... = e
F.oamer.exe t.strathaus oG 735,430 K K
DynamoSandbox, exe t.strathaus 04 I9L40K C
firefox.exe *32 t.strathaus a0 302,656 K F
OUTLOOKLEXE =32 t.strathaus oo 121,020K M
WINWORD.EXE =32 t.strathaus (H]4] 96,824k M

f

ClashDetection.GetAllClashResults

Results
_-H__
O o

=
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1. Reading data from Navisworks

cel sheet name

ClashDetection.GetAllClashResults

ClashTest

OpenNavisFile.OpenFile ClashDetection.GetClashDetection ClashDetection.GetClashTests

Results

FilePath OpenNavisFile OpenNavisFile ClashDetection ClashDetection Test

List
[@] List

1 FR17 finished 2016.nwf Visible [

[ex]

Worksle.ClashDetection.ClashDetecti

)
o fw o o o ot

L= U = N = 1A« T P P T P T P T P T P T P B P T P B P

TTIITIITTTT I

Clash
Clash 44
Clashlsgl2
lash16811
Clashlsdle
Clashlsgas
Clash as
a7

Code Block

m AUTODESK UNIVERSITY 2015 #Dynam()Her()

[e] c
t [1] ¢
[8] 81 AvS 1émm [2]C
 True (*False = DynakWorksl6.FileSettings.OpenNavi [1] 82 AvM - old 18mm [3]cC
[2] 83 AvE - old 1@mm [4]C
[3] @4 AvP - old 1@mm [5]¢C
[4] 85 AvL 1@mm [6] C
[5] 86 AvC 1@mm [7]¢C
[6] 87 SvM 1@mm [8] C
[7] 88 SvE 1@mm [2]C
[8] @9 SvP 1l@mm [18]
[2] 18 SvL 1@mm [11
[18] 11 SvC 1@mm [12
[11] 12 MvE 1@mm [13
[12] 13 MvP 18mm [14
[13] 14 MvL 1@mm [15
[14] 15 MvC 18mm [16
[15] 16 EvP 18mm [17
[16] 17 EvL 1&mm foe
[17] 18 EvC 1©mm
[18] 19 PvL 1@mm
[12] 2@ PwvC 1@mm
r>al 2 vl 16
241 21 1wl 1@mm all a]_l;

=

M M

M Mm

W
1

m M

m M

L]

|
[ ]

Mm M M

Mm M

i M M

i1

L]

[ ]

| b

5
s
5
5
5
5
5
5
5
5
e

=1

1M M M M

M M M M
AL

M

M

40 0 30 0 30 0 30 10T

ultstatu
ultstatu

L A

o

ultstatu
:ultStatu
ultstatu
ultstatu

ool

ultstatu
11tstatu

-

11tstatu
11tstatu

,_
F

m o
—

sultStat
ezultstat
esultStat
ezultstat
ezultStat
ezultstat
ezultstat
ezultstat
- VN il A A

S~
—
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2. Getting Clashes by Status

function statement Status Clashes I Mew Dﬁ.cti\re I Reviewed Iﬁ.pprnved Resolved
= mapped b= old 404 35 126 0 0 240
CountTrue fix) P—
- . Cd 160 1 41 0 0 118
list int O
— | ustwap | A /& > i i :
list mapped Cd 203 6 114 0 0 83
i) d 48 4 10 0 i 34
- Old 14 2 3 0 1 8
| ustmap o T 2 2 0 1 16
list mapped p——- old 9 3 1 0 1 4
fix)
old 168 24 70 0 0 74
O
list MAppEed —
eTestResultStatus_APPROVED = ¥ fix)

E D

String = list Mapped r——

eTestResuliStatus_RESOLVED = ¥ fix)

m AUTODESK UNIVERSITY 2015
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2. Getting Clashes by Status

get analysis n TR

[\

List.Map

function statement

String U
CountTrue ) — eTestResultstatus_RESOLVED =
list int O
- I
list mapped 15196
eTestResultStatus_ACTIVE i) 2831

879
= 16329

| ustwap 5”

list MAPPEd |e— 557

eTestResultStatus_REVIEWED fx) 27

L
|
L

L =t
LER)

g
i
i
o
|

List. Map

list MAppEed — [12]

(]

m m
=
[ [
J= i pa &Ly

eTestResuliStatus_APPROVED

—
=
uun

i
(=]

[t L e L L
e R T T i ]

e T e I |

m AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.



50 AvP Q-fire rated Part. Wall 10mm

51 AvP Facade 10mm

52 AvP Pods 10mm

53 AvPZZ 10mm

54 AvP Dura Grating 10mm

AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.



3. Ranges — Standard Nodes vs. DesignScript

standard dynamo nodes

Code Block

list int

DesignScript syntax

Code Block
count |©@..count-1..

= | ist

[
[
[
[

L el = 2
| ISy S Sy ——
L b D

[3, AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.



4. Re-Mapping ...

I [1] 82 A
[2] 83 Ay
— [3] 84 AP - G
[4] 85 Av ar
[5] 86 Av I
[6] 87 Sv ar
[7] 88 Sv ar
[8] 89 Sv ar
e — [9] 18 Sv ar
[1e] 1 C 1&mm
1 E 18mn
P 1@mn
1@mm
C 18mn
P l&mnm
L 1@mnm
— C 18mn
L 1@mnm
C 18mn
1 Emm

m AUTODESK UNIVERSITY 2015

List.Create

List.Create index0  * - | list

index0 * - | list index1

O

index2

™ [el

[18]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
r2&1

Code Block

My index0 | * | - | list
p— index1
—— index?
— T e
e iNdex4
|
List
= [@] List
[@] 119
[1] 477
[2] 184
3] 1269
[4] 175
5] 1
6] 13
[714
[8] 158
5] 138
[18] 84
[11] 5
[12] 44
[13] 25

#DynamoHero
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Flattening Lists of Lists into Excel format

m AUTODESK UNIVERSITY 2015

List.Create

index0 + - i

ISt
O

List.Create

indexQ +
—q index1
m— index2
—q index3

— iNdexd

- list

List.Create

index0 + - list

index1 amt
index?2 l H |

O

Code Block
1; >

O

#DynamoHero

list

List.Flatten
var[]..[]

a1

S

i}

Avs 1B8mm
AvM - old 18mm
vE - old 18mm

L P =
1

=]

e

= o
II_II_II_I X
+mom |t

e M
L

i s B
L I v ]
et e

List

1139
477
184

[

]

| N s N |
=

P

e e

1 List

2

S

e
. |
et e
C
L

1401

-

[
o

1236

T
L1

/e
Pod 2 D

| NSy Sy S—)
+ @ o®mmrt

=iu
iyl

{\ AUTODESK.



Data Transfer

e B B = Ry (R = E R S R

- [ I e e
=Rl el e =

17

19
20
21
22

m AUTODESK UNIVERSITY 2015

Clashtest

Mew
Active
Reviewed
Approved
Resolved

Unresolved Mew+Active
Total

last data exchange
16/11/2015 12:41

01 Aw5 10mm

119

1401
0
1235
15196

1520
17951

D E

AvM - old 10mm 03 AvE - old 10mm 04 AvP - old 10mm

477 184

303 1236

0 0

0 0

2831 279
g70" 1420

3701 27099

#DynamoHero

5 H

1269 175
5925 43
0 0
0 0
List
[8] List
[@] 81 AvS 16mm
[1] 82 AvM - old 18mm
[2] @3 AVE - old 18mm
= [1] List
[@]
[1]
- -[E-]
| 2] List
[e] 119
[1] 477
[2] 184
[3] List
[e] 1401
[1] 393
[2] 1236
4] List
[e] @
1] @
@
ot

05 AvL 10mm 06 AvC 10mm 07 5w

{\ AUTODESK.



C

Data table

Clashes Total

Row Labels
01 Avs

02 AvM -old
03 AvE - old
04 AvP -old
05 AvL

06 AvC

07 SvM

08 SvE

09 SvP

10 SvL

11 5vC

12 MvE

13 MvP

14 MvL

15 MvC

16 EvP

17 EvL

18 EvWC

19 PvL

20 PvC

21 LvC

22 AVEC

23 SyEC

24 MVEC

23 EVEC

26 PVEC

27 LvEC

28 CvEC

30 AvM O-fire rated Part. Wall
31 AvM Fagade

32 AvM Pods

33 AvM Z7

40 AvE 0-fire rated Part. Wall
41 AvE Fagade

42 AvE Pods

43 AvE 77

(X =T RO R = R R R SV R S T

WL W LWL LWL W W[ R R R R R ] el e
EEYEAERBERERBREYEREBERBEBEERRSRRRERIEE

AUTODESK UNIVERSITY 2015

A B

16606
3224
2115

22260

576
43
631
36
7043
492
509

72

28
52
20
572
505
198
10
21
34
81
1187
101
35
345
58
13

1344

16369
2851
1968

17950

527
38
611
34
6699
481
450

ODOM%MO

16113
3071
1786

15093

471
26
907
26
4344
446
395

426
158

21

15016
2503
93
10824
370
26
893

8
4160
77
254

0

2

14

(=T =1

14

20
166
287

33

36

11822
2324
93
10120
366
25
879

8
4039
77
251

14

(=T =1

13

20

10884
2161
77
8885
358
24

10153
1931
24
6991
284
19
843
8
3854
343
160

14

[=]

12

20

#DynamoHero

9785
1765
23
5663
222
19
2809
8
3469
265
123

8967
1544
33
4207
160
14
714

W
&
¥l ]

198

=T~ R =R = T = R = =]

(=
o

5017
1406
16
1895
70
14

=
mDhODOMHDO%

4580
1341
16
1850
43
14
663
8
1962

Porococonrkroo 3

337
1251
12
109
37

0
609
8
124

[=)]
[y

[= T == e Y o T e I e B o Y o R = I = = |

3163
1228
12
64
11

0

S

ODDODODODODE%W

3039
1224
12
60

9

8o

ODDODODODODB%W

2135
1161
10

5

0

0

u
(=1
~l

[T = e Y o Y e Y o Y Y o T s N = Y = = N = B ]

~ Sum of Fed16 Sum of Fed15 Sum of Fed14 Sum of Fed13 Sum of Fed12 Sum of Fed11 Sum of Fed10 Sum of Fed09 Sum of Fed08 Sum of Fed07 Sum of Fed06 Sum of Fed05 Sum of Fedo4 Sum of Fed03 Sum of Fed02? Sum of Fed01

1442
1075

o 0O 0 0000000000 W;

R|IS|T|U|V | W

Click on the Clash-Sets to
focus the table

X|Y

Total Clashes

[ 01 AvS

[ 02 AvM -old

[ 03 AVE - old

[ 04 AvP -old

[ 05 Al

[oaAvc

[ 07 5vM

[ 08 SvE

[ 09 SvP

[ 10 SvL

m

[ 115vC

[ 12 MVE

[ 13 MvP

[ 14 ML

[15Mvc

[ 16 EvP

[ 17 EvL

[18Evc

[ 19 Pyl

| 20pvC

[ 21 1vC

[ 22 AVEC

[ 23 SYEC

[ 24 MVEC

[ 25 EVEC

[ ___ __
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Automated Tracker

FLANAGAN LAWRENCE WBL-FL-XX-XX-SC-IM-0002 Model Progress Analysis FLANAGAN LAWRENCE WBL-FL-XX-XX-SC-IM-0002 Model Progress Analysis FLANAGAN LAWRENCE

09 svP

* Unresolved (activ

05 AvL
“ipcos s -
& W Approved

= Approved
» Re:

Model Progress Analysis

WBL-FLXX-XX-5C-IM-0002
% Unresolved (a

Previous
= Unresol (active + new)

pprov

® Approved

Current

ved  Resolved

ege=Resolved

Unresolved (active + new) esiiAppro

* Unresolved |
= Approved
= Resolved ® Resolved

= Approved

wsgeResolved Total Cla:
Note: This Clash Test is old and has been divided into several different new Clash
i ADDIO Unre

07 SvM

= Unresolved (ac
 Resolved

Tests, see no. 30 following

07 SvM

¥ Unresolved (active + new)

= Approved
= Resolved

= Approved
™ Resolved

= Resolved

® Unre ctive + new)

.

. -.n.-\.-.j
Note: This Clash Test is old and has been divided into several different new Clash
12 MVE 12 MVE
* Unresolved (active + new,

Tests, soe no. 40 following
08 SvE
1 % Unresolved (active + new)
= ® Approv

= Unresolved (active + new)

B ]
® Approved

= Unresolved (active + new)

= Approved

* Unresolved

= Approved

® Unresolved [active + new)

® Approved

»Total Clashe

Note: This Clash Test is old and has been divided into several different new Clash
Unresolved (active + new) silimApproved

Tests, see no. 50 following

{\ AUTODESK.
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Teleportation
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Dynaworks — Clash Solving
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Revit Auto-Section Box

= — — — — m— =m=—r= \\-.._.Jf'-
M — | — I'J/d. - [l -J: g ;l e
| L k—_—— — — Il ) Tt
-JI" _J' — J | \\ — h 2 _ ]
| - ~ \
|J— —__\____I A &_—%__ 1 '-\‘
— — SE— - = 'II- = |rf - ———— — — II'I,
- !_'_/"'_ // -— ‘ | — I | ‘T\ —
— ——1 R — — —
— — | — N s —
1 \.Jt—ja Tk — J/'F D — i
8 4
@ AUTODESK UNIVERSITY 2015
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1. Getting Data from Item 1 and 2

m AUTODESK UNIVERSITY 2015

[ True @False

-

Result

FirstClashltem

MavisAttributes.GetNavisAtiributesFromModesList

GetMavisAttributesList

O

FirstClashltem

#DynamoHero

—
ElementiD = —
Value > =
— —
" = DOEe ndet H = . ade
ol [
LcRevitComposite > ModeList GetMavisAttributesList MNode GetMavisArtributesList
@ True ( JFalse >
Netection. GetCle ~de ClassName o
Result Mode O

{\ AUTODESK.



VIt Auto-Section Box

& AUTODESK UNIVERSITY 2015

<Click here to edit the group title>

List.Clean

Element.Geometry

list

<Click here to edit the
group title>

element war(]
preservelndices

Boolean

 True ~Falze =

Python Script

<Click here to edit the

Code Block
clash |clash;

Flatten String. ToMumber

<Click here to edit the
group fitle>

List
[8] 1866858

color selected element in revit as red

Id to Element

Hement.OverrideColorinView
Id(=) Blernent(s) element Element
. ’ color
Dac Color.Red
[ |
S 255,0,0

original script by Dimitar Venkow

O

#DynamoHero

{\ AUTODESK.



Python APl Access

W Edit Python Script...

clr
.AddReference( "RevitAPI')
Autodesk.Revit.DB

original script by Dimitar Venkow

.AddReference("RevitNodes™)

Revit ] <Click here to edit the
.ImportExtensions(Revit.GeometryConversion) ‘ group fitle>
.ImportExtensions(Revit.Elements)

.AddReference("RevitServices")
RevitServices
RevitServices.Persistence DocumentManager
RevitServices.Transactions TransactionManager bounding box offset (feet)

BB = IN[2@]
ClashName = IN[1]
offset = float(IN[2])

EClick here to edit the
group title>

doc = DocumentManager.Instance.CurrentDBDocument
view = doc.ActiveView Code Block

H clazh | clash; | >
TransactionManager.Instance.EnsureInTransaction(doc)

newmax = UnwrapElement(BB.MaxPoint).ToRevitType()
newmin = UnwrapElement(BB.MinPoint).ToRevitType()
newbbox0ffset = BoundingBoxXYZ()

bboxMinX = newmin.
bboxMinY = newmin.
bboxMinZ newmin.
bboxMaxX newmax .
bboxMaxY = newmax.

bboxMax? = newmax. .y

newbboxOffset.Min = X¥Z((bboxMinX - offset), (bboxMinY - offset), (bboxMinZ - offset))
newbboxOffset.Max = X¥Z((bboxMaxX + offset), (bboxMaxY + offset), (bboxMax? + offset))

color selected element in revit as red
z = view.SetSectionBox(newbboxOffset)

view.Name = ClashName
TransactionManager.Instance.TransactionTaskDone()

element Element

OUT = "Success!™

ouT "Failed!™

Cancel

m AUTODESK UNIVERSITY 2015 #DynamoHero “\ AUTODESK.



verride Colour of Element to Highlight

& AUTODESK UNIVERSITY 2015

<Click here to edit the group title>

List.Clean
list

preservelndices

Boolean

 True ~Falze =

Element.Geometry

element war(]

original script by Dimitar Venkow

<Click here to edit the
group title>

Success!

Python Script

<Click here to edit the
group title>

Code Block

Flatten

String. ToMumber

<Click here to edit the
group fitle>

List
[8] 1866858

Id to Element

=3

clash |clash;

Clazhllésd

' color selected element in revit as red l

Hement.OverrideColorinView

Id(s) Elemient(s)

Doc

#DynamoHero

element Element

. ’ color
Color.Red

255,0,0

- J

{\ AUTODESK.



roperties

@ 30 View

3D View: Clash11054

Default Analysis Displa. ..

Mone

=l Edit Type

-]

Visible In Option

all

Sun Path

=

dentity Data
View Template

Shan

1

»

View Mame

Clash11054

Dependency

Independent

Title on Sheet

orkset

View Types

xtents
Crop View

»

Crop Region Visible

Annotation Crop

Far Clip Active

Section Box

TAmera

roperties help

-2 Families
-1-[@] Groups

i Detail
..... Madel

[ |
=l

+]--E= Revit Links

m AUTODESK UNIVERSITY 2015

View Generated In Revit

#DynamoHero

= [@ ¥%-
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Time Travel
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O

Can a Room be Room Aware?

B 5chedule: Room Schedule New Construction -

B Floor Plan: Level 6 Flats -

<Room Schedule New Construction=

M [=] S| | ™= Floor Plan: Level 6 Apart

A B C D 2
Level Area Name Number Apartment_Numb
Level 6 58 m* 2B3P 1 601
Level 8 53 m* 182P 2 802
Level 8 50 m* 182P 3 603
Level 6 66 m* 2B3P 4 604
Level 6 99 m* 3BsP 5 605
Level 8 99 m* 2 Bed 6 606
Level 6 65 m* 2B3P 7 807
Level 6 49 m* 182P 8 608
Level & 51 m* 182P 9 809
Level 6 69 m* 2 Bed 10 810
Level 6 50 m* 182P 11 611
Level & 87 m* 2B4P 12 812
Level 6 43 m* 1B82P 13 613
Level 6 49 m* 2B3P 14 614
Level 8 52 m* 2 Bed 15 815
Level 8 79 m 2 Bed 18 616

AUTODESK UNIVERSITY 2015

OS5k & e o a4l

[ v w0 OF% L EE» 0 & tE Al

#DynamoHero

| »

0]
<Room Schedule Apartment Layouts=
A B C D
Level Area Name Number Apartment_Number
Level & 7me Hall 134
Level & 1 m* Bedroom 2 135
Level 8 5m Bathroom 138
Level& 30 m* Living Space {139
Level & 2m Cupboard 140
Level § 26 m* Living Space {207
Level 8 13 m* Bedroom 1 208
Level & 2m Cupboard 209
Level & am Bathroom 2N
Level & 5 m® Hall 247
Level & am Bedroom 2 429
Level & 8 m Bedroom 1 477
Level 8 2m Bathroom 473
Level& 19 m* Living Space 479
Level§ 2m Cupboard 431
Level § 32 m* Living Space 780
Level& 33m Living Space {763
Level & 3m= Cupboard 856
Level 8 5m Bathroom 857
Level 8 12 m* Bedroom 858
Level & 1 m= Cupboard 868
Level & 12 m* Bedroom ari
Level & 3Im® Hall 1035
Level & 18 m= Living Space 1036
Level & 3m® Hall 1037
Level 8 13 m* Bedroom 1 1041
Level & & m® Bedroom 2 1042
Level & 3m® Hall 1043
Level § 19 m* Living Space 1044
Level & 3 m® Hall 1045
Level & 13 m* Bedroom 1 1048
Level 8 & m Bedroom 2 1050
Level 8 & m* Bedroom 2 1135
Level & 3m= Cupboard 1136
Level 8 1 m Bedroom 1 1137
Level§ 2T m* Living Space 1138
Level & am Bathroam 1138
Level & 4 m* Bathroom 1140
Level & 7 me Hall 1142
Level & 10 m* Hall 1328
Level§ 4 m* Cupboard 1325
Level 8 5m Bathroom 1330
Level & 10 m* Bedroom 3 1331
Level & 38 m* Living Space 1332
Level 8 4 m* Bathroom 1333
Level 6 10 m= Hall 1336
Level & 4 m= Cupboard 1337

s

{\ AUTODESK.



Example Level

m AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.



<Click here to edit the group title>

Categories

¥ | Category

Levels

O

String

Worksetr =

manual selection of flat to get workset number

Select Model Element

Element

Element: 3351352

Apartment_Number =

All Elements of Category

Category Elements

Get Elements by Category_Level

Category Elements
Level
|
3 List
[@] Room 1908227
[1] Room 1908228
[2] Room 1908229
[3] Room | 1908231
[4] Room 1008232 e

[5] Room 1908243

[6] Room 1908245

[7] Room 2018007 \
ra 18010
_

—_—
[9] Room 20180
18] Room 2018012
111 Room 2018013
I —_—

m AUTODESK UNIVERSITY 2015

1. First Finding the Rooms

possible parameter to use

Element.Parameters

List.GetltemAtindex

Parameter[]

[8] Category Rooms '
[1] Category Rooms

[2] Sheet_Reference

[3] Lewvel : Level & I
[4] Area per Person 29 m? -
5] Unbounded Helght : 2068 F
6] Actual Lighting Load per area —
7] Base Finist

f:} Phase : Mew Construction ]
[9] Pod Type 7 : 1 L
18] Plenum Lighting Contribution L
11] Actual Power Load per aresa f
12] Heat Load Values <Default: '—1

#DynamoHero

— 16] Calculated Cooling Load per a
1 Specified Power Loac a
18] Wall Finis

J O N L
(=]
=]
(=]
i
[
(=]
m
%)
i R =
]
LA
[ i
==
m
3
i
;
1]
=
L
|
|

{\ AUTODESK.



2. Sorting by Worksets

separate apartments from rooms

Element.GetParameterValueByName String from Object String.StartsWith

element var[]..[1 obj str str bool
parameterName u searchFor
O 1 List ignoreCase
@] 1838
1] 1838 01
2] 1838
31 1838

o
oo ca

element var[]..[]

[
oa

parameterName

(i
—
is]
[ ]

String from Object

[3, AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.



. eck If Room Is inside Room

AUTODESK UNIVERSITY 2015

visualisation of apartments

Geometry.Translate

r geometry Geometry

xTranslation

Code Block

yTranslation

zTranslation

in which apartments are the roms located

List.FilterByBoolMask

Solid.Centroid

solid Point

|

visualisation of rooms

Element.Geometry Flatten

element

Room bool

Point(s) _]l |

b Y

gét the apartment name into a new list for all the rooms

Element.GetParameterValueByName

#DynamoHero

{\ AUTODESK.



. Re-mapping

ggt the apartment name into a new list for all the rooms

Element.GetParameterValueByName List. OfRepeateditem

element var[l..[] item list lists lists

List. Transpose Flatten

parameterName amount ]
m List.SublistLengths B -
= [e] List 585
O List 0 List - [8] List 585 List.GetltemAtindex
[8] &5 = [e [8] 6@5 585
[1] &83 - [1] &85 585
[2] 613 . [2] &85 585
-iE ; 3] 685 5
[e] :‘ 2] 6 ELf @5 0:
[115 [3] 685 [5] 685
[21e [4] 685 6] 605
[5] 885 [7] 885
[6] 885 =1 [1] List
[7] 685 [2] 683 h
= [1] List [1] 683
o [8] List [2] 683
List. AllindicesOf [@] 683 [3] 683
[1] 683 [4] 6@3 ’
[2] e@3 =] [2] List
[3] 683 [2] 613
Code Block [4] 603 [1] 613
e [2] List [2] 613
2 0 [8] List rs1 613
[8] 613
rMiIA3
: |1
o
111
(313 list var(]
[414
[5]15 LI
[5] 16
[7] 18 o List List
= [1] List (@] @ [e]
[e] 1@ [1]1 [1]
[1]11 [2] 2 [2]
(2112 [313 [3]
[3]13 [4] 4 [4]
[4] 14 [ (s
=] [2] List [6
[] s 7
116 (8
[217 [9] 17
[3]18 [18] 8
ralg [11] 9
[12] 18
[13] 11
[14] 12
[15] 5
[16] &
[17] 18
[18] 7

m AUTODESK UNIVERSITY 2015 #DynamoHero {\ AUTODESK.
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5. Write Ap

AUTODESK UNIVERSITY 2015

artment Data to Room

write new apt. data to the chosen parameter of the

rooms

Element.SetParameterByName

overwrite the data?

do you realy want to manipulate the data 77
{don't forget to switch back to "false")

Boolean CountTrue

" True (% False =

List.GetltemAtindex

List.Create

index0  + | - | list

index1

List.OfRepeatedltem List. Transpose Flatten
4 item list
4 amount
O mn
List.GetltemAtindex
o list var(l list int]
O 0o Code Block

data |data; | =

O

reset data

reset data to ™" - no value

element Element
=—4 parameterMame

- value

\ O II\)

#DynamoHero

{\ AUTODESK.
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Apartment Location Migrated to Rooms

B cohedule: Room

FUT

=10l.x|

<Room Schedule New Construction=

A B C D E
Level Area Name Number Apartment_Numb
Level & 83 m* 2B3P 1 &1
Level & 53 m® 1B2P 2 602
Level & 50 m® 1B82P 3 603
Level & 66 m* 2B3P 4 604
Level & 9% m* 3B5P 5 605
Level & 9% m* 2 Bed 6 608
Level & &5 m® 2B3P 7 807
Level & 49 m* 1B2P a8 608
Level & 51 m® 1B82P 9 609
Level & &9 m* 2 Bed 10 510
Level & 50 m* 1B2P 11 611
Level & 87 m* 2B4P 12 812
Level & 43 m* 1B2P 13 613
Level & 49 m® 2B3P 14 614
Level & 52 m® 2 Bed 15 615
Level & 79 m* 2 Bed 16 616

AUTODESK UNIVERSITY 2015

B[] 3| | ™= Floor Plan: Level 6 Apartment Layouts - NWO07-Z3

1:250

606

O & @B o & a i

605

Ot &M o &k iEm Al

[ v 4 1:100

#DynamoHero

| »

M Schedule: Room Sche _|o| x|
<Room Schedule Apartment Layouts=
A B C D F
Level Area Name Numbe Apartment_Number

Level 8 7m Hall 134
Level 8 11 m* Bedroom 2 135
Level 6 5me Bathroom 138
Level & 30 m= Living Space :139
Level § 2me Cupboard 140
Level § 28 m Living Space 1207
Level 8 13 m* Bedroom 1 208
Level§ 2me Cupboard 208
Level & am Bathroam 211
Level & 5me Hall 247
Level & am Bedroom 2 428
Level 8 8 m* Bedroom 1 477
Level 8 2m* Bathroom 478
Level 5 19 m*® Living Space 1479
Level & 2m Cupboard 431
Level§ 32 m Living Space ;750
Level § 33 m Living Space 783
Level § 3Ime Cupboard 356
Level 8 5m* Bathroom a57
Level 6 12 m* Bedroom 858
Level & 1im Cupboard 868
Level & 12 m* Bedroom a7o
Level 8 Im? Hall 1035
Level § 19 m* Living Space 1038
Level 6 im? Hall 1037
Level & 13 m* Bedroom 1 1041
Level & & m* Bedroom 2 1042
Level 8 3m? Hall 1043
Level § 19 m* Living Space 1044
Level & 3Ime Hall 1045
Level 5 13 m? Bedroom 1 1049
Level & & m* Bedroom 2 1050
Level § & m* Bedroom 2 1135
Level § 3 me Cupboard 1138
Level 8 11 m Bedroom 1 1137
Level§ 2T me Living Space {1138
Level 6 5me Bathroom 1139
Level & 4 m* Bathroam 1140
Level B 7 me Hall 1142
Level 8 10 m* Hall 1328
Level § 4 me Cupboard 1329
Level 5 5m* Bathroom 1330
Level & 10 m* Bedroom 3 1331
Level§ 38 m Living Space ;1332
Level 8 4m* Bathroom 1333
Level 8 10 m* Hall 1338
Level§ 4 mf Cupboard 1337

jd
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O

Apartment Location Migrated to Rooms

=101

<Room Schedule New Construction=

A B C D E
Lewvel Area Name Number Apartment_Numb
Level 6 68 m* 2B3P 1 601
Level 6 E3m® 1B2P 2 602
Level 6 50 m* 1B2P 3 603
Level 6 86 m* 2B3P 4 604
Level 6 99 m* 3B5P 5 605
Level 6 99 m* 2 Bed [ 606
Level 6 65 m* 2B3P 7 807
Level 6 43 m* 1B2P ] 608
Level 6 1 m 1B2P 9 609
Level 6 69 m* 2 Bed 10 610
Level 6 50 m* 1B2P 11 611
Level 6 87T m* 2B4P 12 612
Level 6 43 m* 1B2P 13 613
Level 6 43 m* 2B3P 14 614
Level 6 52 m* 2 Bed 15 615
Level 6 79 m* 2 Bed 16 616

B Floor Plan: Level 6 Flats

ET' Floor Plan: Level 6 Apartment Layouts - NWO7-ZZ

I 509

l 602

603

E 607

604

[

1

606 605

’—__—

1

:

1:250

O & @HS o &l

[ vl 4 1:

w OF % & @BHE 2 0 Al

20
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#DynamoHero

=10 x|
-
<Room Schedule Apartment Layouts= ™
A B C D I3
Level Area Name Numbe Apartment_MNumber \
Level § 5me Living Space 282 501
Level § 19 m® Living Space 1237 501
Level & 13 m* Bedroom 2 1238 &0
Level & 9 m? Hall 1240 01
Level & 4 m* Bathroom 1241 &0
Level § 2me Cupboard 1242 501
Level & & m* Bedroom 2 33 &0
Level & &m* Bathroom 36 &0
601: 8
Level § 32 me Living Space 780 502
Level § 3me Cupboard 356 502
Level & 5m* Bathroom 857 802
Level & 12 m* Bedroom 858 802
6802 4
Level § 30 m® Living Space 1493 603
Level § 2me Cupboard 1454 603
Level 8 5m* Bathroom 14485 503 B
Level 8 12 m* Bedroom 1507 503
Level & 2m Hall 1508 603
603 5
Level & 3Im? Hall 1043 604
Level § 19 m® Living Space 1044 504
Level & 3Im? Hall 1045 604
Level 8 13 m* Bedroom 1 1045 504
Level 8 &m* Bedroom 2 1050 504
Level § 2me Cupboard 1054 504
Level 8 5m* Bathroom 1055 504
Level 8 5m* Bathroom 1058 504
Level & 0 m 2 Bed 31 604
Level 8 5m* Bedroom 2 43 504
604: 10
Level & 10 m* Hall 1335 605
Level § 4 mf Cupboard 1337 605
Level 8 5m* Bathroom 1338 5805
Level § 3B m Living Space 1340 605
Level 8 4 m* Bathroom 1341 5805
Level § 12 m® Living Space 39 605
Level § 10 m® Living Space 45 605
Level & 13 m* 2 Bed 51 605
605 3
Level & 10 m* Hall 1328 606
Level § 4 mf Cupboard 1329 606
Level 8 5m* Bathroom 1330 606
Level 8 10 m* Bedroom 3 1331 606
Level § 3B m Living Space 1332 606
Level 8 4 m* Bathroom 1333 606
Level § 12 m® Living Space (38 606 J
N 4
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Phase Independent Door Schedules

Number (From
Apartment)

/

To/From Room Data Al ‘

!
\ ’
-
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Rooms to IFCSpace

file | Model | Checking | Communication | Information Takeoff |

£ Model Tree

|E 8 %

(t |

+-[1 Space.17.45 : Shower Room[1877]
i[9 Space.17.46 : Bathroom[1874]

t- (1 Space.17.47 : Shower Room[2246]
i[9 Space.17.48 : Bathroom[2245]
+-[1 Space.17.49 : Corridor[1821]

[ Space.17.50 : 1223 - G_03[A-1701]
Il Space.17.51: 1261 -P_03[A-1704]

S e S e OO0 B8 e

W) Space.17.52: 1261-P_02[A-1703]

[ Space.17.53 : 1223 - G_05[A-1706]
[ Space.17.54: 1252 - N_02[A-1705]
-1 Space.17.55 : 1252 -N_01[A-1702]
(-1 Space.17.56 : Corridor[2769]

(-1 Space. 17.57 : Public Health Riser[2771]
(- Space.17.58 : Stairwell[2770]

[#[1 Space.17.59 : Mechanical Riser[2773]
I Space.17.60 : Tenants' TV Riser[2772]
[ Space, 17,61 ; Smoke Vent[2774]

(]

sfa Classification

()|

@ UniFormat Classification

£ Selection Basket

No Selection Sets v |E ! ||

-4 No Selection

AUTODESK UNIVERSITY 2015

& 30

)
L]

232999 0.0.0. 9

N

020099 0000

G| % spin v (D Info v | (P 65
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The Final Battle
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Acoustic Design
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Wembley Theatre

saaxor a‘H L1
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Foyer Celling
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Limited Celling Void

fl\ 8 g g g ek a : "
7 \) ‘J | I s I / D\) g
| ] | i =
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Multi-use Space

{\ AUTODESK.
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Multi-use Space
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Ceiling Graph

RO e

—;:R_\_‘ l
Sl
=T e
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directions

surfaces
source

maxBounces

NumberU
tolerance

1)
"mq_.:%_ul_ L
Ll LEEEy I
;._:ﬂ.ﬂ_:._.__.__*_ﬂ__._ﬁ
Tty 1
:|___|__.__1___441 o

| | |
__I_._..__I.__|F____|.__||_.:|_ I—
Il Tl
_.:I_ﬂ_n_r ____._
s

,._,_._ i
,_“__,,_,_,,",_,I._,
:,_,,:,_,:, L1+

T
Mk
\ ,_%EHJ,,_,_

openVAngle

openHAngle
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Multiple Sources

Test setup
5 sound sources X 25 rays
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10 Sources = 6 hours
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10 Sources = 6 hours

8x3 panels with 16 pieces
= 960,000 calculations
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C# Multithreading

E Acustynamo - Microsoft Visual C# 2010 Express

a

File Modifica Visualizza Progetto Debug Dati Strumenti Finestra 7

Pl (G % a9 - | b | @ [roolbox - | e Bl E
IO afF=2 | gy | 3R | 5| 7 alb | Visualizzazione tabella~ | 4, | 32 & | 12 <3 13| E= A & O Indici spaziali..
Casella degli strumenti > I X Assemblylnfo.cs Ray.cs RayTrace.cs* X QiEVNS Solver.cs Visualizzatore oggetti v
4 B
Generale 4% Acustynamo.Engine.RayTrace v| W run() -

Nessun controllo utilizzabile in questo = public RayTrace(Point source_, Vector[] directions_, Surface[] surfaces_, int maxBounces_)

gruppo. Trascinare un elemento sul testo {

per aggiungerlo alla casella degli source = source_;

surfaces = surfaces_;

directions = directions_;
maxBounces = maxBounces_;

rays = new Ray[directions.length];

strumenti.

¥
- public void run()
{
//add parallelization
|int n = directions.Length;
Parallel.For(@, n, i =>
{
Ray r = new Ray(source, directions[i]);
r.update(this.surfaces, this.maxBounces);
rays[i] = r;
1)
¥
[//visualize
= public PolyCurve [] getRaysAsPolvcurve(}
100% - ! /=B Windows Task Manager
Elenco errori bile Options _View _Help
- = Apphca | F | Performance |
@ Oerrori | I\ Oawvisi | (i) 0 messaggi tions | Processes | Services || Performance (| Netwerkang | Users
Descrizione CPU Usage CPU Usage History

+p

Esplora soluzioni

= |3 ] E]
- Soluzione ‘Acustynamo’ (1 progetto)
4 [# Acustynamo
4 | ¥ Properties
# Assemblylnfo.cs
=3 Riferimenti
4 [Z Engine
] Ray.cs
#] RayTrace.cs
] Rays_cs
] Salver.cs

Proprieta

gl

* 0 x

10
@

& Flenco errori [§ = el

Pronto

!)/IQ AUTODESK UNIVERSITY 2015
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Analysis Result
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Perforations
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Attractor

')/!'& AUTODESK UNIVERSITY 2015

[ ]
LN N .
L R

&
x

clr
clr.AddReference( ' ProtoGeometry )
Autodesk.DesignScript.Geometry

math

list = IN[2]
tar = IN[1]
startvalue = IN[2]
factor = IN[2]
distlist = []
attractorList = []

hasattr(list, "_ diter_"):
range(@,len(list)):
attractorList.append(list[i])

attractorList.append(list)

i range(2,len(tar)):
myTarget = tar[i]

value = startvalue
Point.ByCoordinates(

3 range(@ len{attractorLigt)):
value = value 4+ factor/(attractorList[j].DistanceTo(myTarget))

vector =

distList.append(value)

OUT = distlList

Accept Changes Cancel

#DynamoHero
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Revit Adaptive Panels
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Scale Mock-ups
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Dynamo Hero 37
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Poland

{\ AUTODESK.
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Form Optimisation
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Optimo
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Optimo Node

Add Counter

a |a+l;

Code Block
init| > st |1st[e]; | >
1st[1]; | »

-

lowerLimits| =
\

——

upperLimits | =

populationList
lowerLimits

upperLimits

N5GA_ll.GenerationAlgorithm

double[l[]

populationList

=4 Fitneszslist

N5GA_|l.AssignFitnessFuncResults

double][]

populationList double[][]
offspringList

lowerLimits

Function.Apply

Fitness Function List| =

m AUTODESK UNIVERSITY 2015

func | + | - | fundargs)
\1.arg1

#DynamoHero

upperLimits

index(

indexi

NSGA_ll.Sorting /4
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Convergence Diagram

25

= Min Fitness
—— Max Fithess

Fitness

Generation

{\ AUTODESK.
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Acoustamo + Pachyderm

PachyDerm Hybrid Models

‘ Impu\sel Materials |Anar)'sis | Processing

For Layer. [Generic Surface

Material Library:

3/8" Plywood Wall
Plaster - rough on lath
Large 1/4" Plate Glass
Coolie

Absorption Cosfficients (% energy absorbed)

125Hz
250 Hz
500 Hz

‘
4
4
4

1kHz PR -
ZkHz .
4kHz .
BlcHz .
4

Fatten Al

Scattering Coefficients (%
625 Hz [

i
g
h
&
§
g
T
[y
S
a
g
4
3
3
g

125Hz
250 Hz
500 Hz

4

4

4

4

1kHz 1
ZkHz 1
dkcHz 4
BlcHz 1
4

Fatten Al

Save Material Absorption

3
»
3
b
»
b
v
3
3

il Save Material

5

rl Rl e e | .

Materials

!}/’( AUTODESK UNIVERSITY 2015

Frequencies

#DynamoHero

PachyDerm Hybrid Models

| Impulse | Matarialsl Analysis |Pmcas&ng

0
Parametric Analysis
T -
625hz.: 3.07s 1000 hz
125hz.:1.88s. 2000 hz
250hz.:2.13s 4000 hz
500 hz. : 2.67s. 8000 hz

:274s.
1246s.

238s
1211s.

Order 001: 104 ms. 2
Order D01: 28 ms. 4
Order 001: 29 ms. 1
Order 001: 5ms. 3
Order 001: 6Ems. 5
Order 001: 68 ms. 0

Summation: All Octaves

Energy Time Curve

[—— Schroeder Infegral

—— FEnergy Time Curve |

0 .

Sound Level (dB)
»
o

-8077 ‘M
: |

-100

120
00 01 02 03 04 05 06 07

Time (seconds)

Timeline
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Conclusion

= Coders are the new member of the AEC team
= Dynamo Is a powerful tool to access data

= Let your CPU handle repetitive tasks

= PythonScript allows access to many programs

',’/;\ AUTODESK UNIVERSITY 2015
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Conclusion

= You too could be a DYNAMO HERO! .
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Be heard! Provide AU session feedback.

= Via the Survey Stations, email or mobile device.
= AU 2016 passes awarded dally!

= Give your feedback after

S>>
each session. Y 2gree L]
S, Agree ~7 |
= Give instructors feedback /Sag,.
) . /7 . Ce
in real-time. //0’
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