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B oynamo

Q Search

@ &
CurvesFromCADLayers Convert curves from a CAD link or ’
e e import by layer name. Curves are N
DetaillinesFromCADLayers organised into sublists by layer. Enter . _

S = LineStyle names to map each sublist
SetCADObjectStyles to that style during conversion.

bimorph.CADLayerNames

bimorph CADLayersinUse AL
layerNames

bimorph.ReportCADLinks c_r'eateModelees
lineStyleMap

Automatic




BimorphNodes v2.0

Visit bimorph.co.ul/bimorph-nodes to find out
more, see user guides and download example
graphs

Bimorph Modes are a collection of powerful utility
nodes that extend Dynamo for Revit.

CAD

bimorph.CADLayersinUse

importinstance > layerNames

bimorph.ReportCADLinks

CAD.CurvesFromCADLayers
i rtinst; C
NS P 2 it Visit bimorph.co.uk/bimorph-nodes to find out
layerNames > layerKeys more, see user guides and download example

graphs
createModelLines >
lineStyleMap >
1

CAD.DetailLinesFromCADLayers
importinstance > DetailLines
view > layerkeys Visit bimorph.co.uk/bimorph-nodes to find out
more, see user guides and download example
layerNames > graphs
lineStyleMap >
1
SetCADObjectStyles
importinstance report
P > P Set weight and colour of CAD link or import layers
layerNames > Object Styles, Enter the layers to set as strings. The
layer names are case-sensitive. The line weight and
linestylesWeight > «colour lists are mapped to the layerNames list using
= langest lacing
lineStylesColour >
1
bimorph.CADLayerNames
Get the full list of layer names from a CAD Link or
importinstance > layerMames Import

Get the list of layer names from a CAD link or import
that are in use and contain curves.

filePath > report . ) )
Generates a report of all CAD links and imports in
refresh ? CADLinks the document with key metrics. Linked and Imported
CAD links are output into lists to aid with CAD link
CADImports management.

Curve

Curve.RemoveDuplicateCurves
curves > cleanedCurves
retainByLineStyles 2 duplicateCurves
deleteRevitCurves > report

Sheets

Sheets.DuplicateSheets
sheets > report
un > Sheets
duplicatewithViews > Views
duplicateOption >
suffix >
prefix >
I
bimorph.RenumberRenameSheets
sheets > report
newNumbers >
newNames >
run >
1
bimorph.SheetsFromSchedule
sheetlistScheduleView > Sheets

Removes duplicates from a list of Curves, Dynamo
Curves, Revit Model or Detail Lines are all supported.
Revit Curves can be deleted from the document,
Input LineStyle names to retain curves of that style,

LineStyle list are iterated until a match is found. If no
matches are found, first-in first-out rules apply. To
simplify model element selection in Revit,
heterogeneous lists (any element type) can be input
as the list is filtered before processing.

Duplicate selected Sheets with options to control if
placed Views are also duplicated and the method of
duplication.

The report output provides a list of any Sheets and/
or Views that fail to duplicate or View names that
were cleaned of illegal characters

Renumber and/or rename Revit sheets, To renumber
or rename only, leave the other input empty. Sheets
and newNumbers list's must be equal in length to
un,

The node uses an algorithm that handles common
Revit sheet renumber warnings for more consistent
results.

Collects and returns all Revit sheets from a Sheet List
Schedule

Ensure the Sheet Number field is included in the
Schedule

Schedules

bimorph.GetScheduleData
eheduleView > schedijeData gitjgas\lthe table data from a given schedule as
removeHeadings >
1

bimorph.GetScheduleDataColumns

scheduleView b4
columnindex >
removeHeadings >

scheduleDataColumn

Get the specified column data from a given schedule
as strings

Column indexes start at 0

bimorph.GetScheduleDataRows

scheduleView >

row/ndex >

Get the specified row data from a given schedule as

scheduleDataRow strings

Schedules have a blank row after the headings. Row
indexes start at 0

LineStyles

bimorph.CreateNewLineStyles
lineStylesName > report
linestylesweight > Linestyles
lineStylesColour >
run >

bimorph.GetLineStylesAttributes

refresh > lineStylesName
lineStylesWeight
linestylesColour

GraphicStyle

Create single or multiple new Line Styles in a Revit
document from name, line weight and RGB values

Gets all the Revit Line Styles in the document and
reports their Line Style Name, Weight and Colour as
strings and integers, The Revit GraphicsStyle
(Category) element for each Line Style is also output.



BIMORPH NODES V2.0

1. 15 nodes designed for Revit interop workflows
2. V2.0 Released 26 February 2017

3. First to enable filtering of curves from CAD Links or
Imports via layer name

4. First to provide duplicate curve clean-up



NODE: CurvesFromCADLayers

[ ECEE

Architecture  Structure  Systems | Insert | Annofate  Analyze  Massing &Site  Collaborate  View ~ Manage  Add-lns  SiteDesigner  NBS  Extensions  Modify

D = - @ e BY BY = o

E®LOH &ty 08 ks — )
Llink Link Link DWF e, Manage Import Import e ) 5 Find and downl
Revi FC CAD  Markup - Cloud Links CAD  gbXML

Select ¥ Link PO L 2 Autodesk Seek

@ - 2L OAG-O [ Autodesk Revit 2016 - Project? - Floor Plan: Level 0 M5 R thomas@bim..~ 2 » - %

CAD.CurvesFromCADLayers

importinstance

s

Maodify

layerNames

building product models, drawings. and

createModelLines

lineStylehap T x|

Floor Plan: Level 0 v H Edit Type

Graphics [

View Scale 1 2000 [

Display Model Normal
Detail Level Fine CADLayers
Parts Visibility Show Original 7
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit,

DetailLinesFror

Orientation Project North

Discipline Architectural
Show Hidden Lines By Discipline
Color Scheme Location Background
Color Scheme <none>
System Color Schemes Edit...
Default Analysis Display St... None
Sun Path o
(i
Project Browser - Project1 x
519, Views (all)
Floor Plans

Level 0

Level 1

Site
# Ceiling Plans
# 3D Views
# Elevations (12mm Circle)
H Legends
Schedules/Quantities
Sheets (al]
A100 - Unnamed
# B Families
[ Groups
== Revit Links




FILTER CURVES BY LAYER NAME

SN B B Autodesk Revit 2016 - Project1 - Floor Plan: Level 0 A 55 s L thomas@bi

Structure Systems _Insert  Annofate  Analyze  Massing &Site  Colaborate | View | Manage  Add-ins  SiteDesigner N8BS Extensions  Modify | I Dynamo - o x|

& &gE O © CEH S QOB

4
Visibility/ Filters Thin Show Remove Cut Render Render out Plan _
Viey

CAD.CurvesFromCADLayer:

importinstance

=

layerNames Modify| Section Legends

emplates  Graphics Lines Hidden Lines Hidden Lines Profile in Cloud Gallery

createModelLines

Select * Graphics El

flc Plan s

lineStyleMap

CAD.CurvesFromCADLayers

Properties x

Select J importinstance > Curves

Element : 291010 layerNames layerKeys

Floor Plan H )

createModelLines >

Floor Plan: Level 0 v B Edit Type ) —— :
N

A

1:2000

Display Model Normal Code Block

Detail Level Fine “Wide Lines", "Thin Lines", "Hidden Lines"};
Parts Visibility Show Original
Visibility/Graphics Overrides Edit..
Graphic Display Options Edit.
Orfentation Project North

Graphics
View Scale

bimorph.CADLayersInUse
>

“Buildings™; | >

Discipline Architectural

importinstance layerNames

Show Hidden Lines By Discipline
Color Scheme Location Background
Coler Scheme <none>

System Color Schemes Edit..
Default Analysis Display St... Nene e
Sun Path o

Project Browser - Project1 x

ews (al])

Floor Plans
Level 0
Level 1
Site

4 Ceiling Plans

5 3D Views

@ Elevations (12mm Circle)

# H Legends

M Schedules/Quantities
ED Sheets (all)

A100 - Unnamed
Families

# [® Groups
= Revit Links

1: 2000




MAPPING LINE STYLES

EHG-G-@ -2 OA G QE

Autodesk Revit 2016

CAD.CurvesFromCADLayer:

importinstance > Curves [y [“v; r‘—?fj‘ ruj?“ == =
=1 L L —— .

=

layerNames

Show

Modify View _ Visibility/ Fiters
Templates  Graphics Lines _Hidde

createModelLines
“k Plan

lineStyleMap o
roperties

Floor Plan

Graphics

View Scale 2000

Display Model Normal

Detail Level Fine

Parts Visibility Show Original
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit.

Orientation Project North
Discipline Architectural
Show Hidden Lines By Discipline

Color Scheme Location Background
Color Scheme <none>
System Color Schemes Edit...
Default Analysis Display St.. None

Sun Path (=}

Project Browser - Project1
=14, Views (all)
Floor Plans

Level 0

Level 1

Site
i Celling Plans
# 3D Views
# Elevations (12mm Circle)
B Legends
# & Schedules/Quantities
= B Sheets (all)
A100 - Unnamed
u B Families

[ Groups
== Revit Links

Architecture  Structure  Systems  Insert  Annofate  Analyze  Massing & Site  Collaborate

ines Hidden Lines Profile

Select ~ Graphics

x

Floor Plan: Level 0 v H Edit Type

g
(7

2 &%

Drafting Duplicate_ Legends

View View .

Create

Project1 - Floor Plan: Level 0

View | Manage Add-ns  Site Designer  NBS  Extensions  Madify

| & oynamo

ADlLayers

DetailLinesFror

A 55 v R thomas@bim..

Select Model Element CAD.CurvesFromCADLayers

Select Element p—4q importinstance > Curves
Element : 291010 layerNames > layerKeys
createModelLines >
lineStyleMap >

{"Wide Lines", "Thin Lines”, "Hidden Lines"};

Code Block
‘{”Buildlngs"_ “Roads"”, “Grid"};

),
e o N

—
-
=




MAPPING LINE STYLES

Code Block

{"Buildings", meRaads> "Grid"}; | >

4
~Zode Block QQ

7
5
{"Wide Lines” ® Thin Lines™, "Hidden Lines“}; |=> ‘& g
& 65
A’

387

7 4
"" . Y $ t
"i' ’ '/;
(752
0P ROR




CIRCUMVENT 10K ELEMENT LIMIT

O A @-95

T=h Autodesk Revit 2016 - Project1 - Floor Plan: Level 0

CAD.CurvesFromCADLayer:

importinstance > Curves

layerNames layerKeys Medify] Glue Clash Equipment
Pinpoint Properties
Select ¥ BIM 360

Floor Plan s

createModelLines

lineStyleMap

Properties

loor Plan =

Floor Plan: Level 0 v | B8 Edit Type
Graphics -1

View Scale

100

Display Model Normal

Detail Level Fine

Parts Visibility Show Original
Visibility/Graphics Overrides Edit..
Graphic Display Options Edit.
Orfentation Project North

scipline Architectural

Show Hidden Lines By Discipline
Color Scheme Location Background

Color Scheme <none>
System Color Schemes Edit...
Default Analysis Display St... None

Sun Path

Project Browser - Project1

iews (all

Floor Plans
Level 0
Level 1
site
# Ceiling Plans
& 3D Views
@ Elevations {12mm Circle)
# H Legends
M Schedules/Quantities
ED Sheets (all)
A100 - Unnamed
2 Families

# [® Groups
= Revit Links

Inset  Amnotate  Andlyze  Massing &Sfte  Collsborate  View  Manage | Add-ins | SiteDesigner N8BS Extensions  Modify. |

Revit Lookup

| Programming | Revit Lookup RevitPythonShell

B pynamo
Fi o

E

ve Python Shell

Interac
Home*

rvesFromCADLayers

DetailLinesFromCADLay

ames

<t Model Element

ayersinUse

CAl

Curve

A 55 sz R thomas@bi

CAD.CurvesFromCADLayers

>
>
>
>




OPTIMISED ALGORITHM

& Dynamo
Element.Curves . :

>

element Curve[]

Without BimorphNodes,
using OOTB nodes fail to
convert many curve
types from CAD Links or
Imports

urface Families

Select Model Element Element.Curves

Select Element element >

Curvel]

Element : 290528 ,




OPTIMISED ALGORITHM

CAD.CurvesFromCADLayers B Dreo

importinstance

Home*

layerNames layerKeys

createModelLines

lineStyleMap

With BimorphNodes,
curve conversion is 4 .
optimised to convert > 2

many curve types found N :

in CAD Links or Imports. . ' & \
In this example, 42K _
curves were converted =
vs only 1.7K using

OQTB Element.Curve ;

node (shown in the
previous slide)

Select Model Element AD esFromCADLaye

Select Curves

Element

importinstance

Element : 290528 layerNames layerKeys

createModelLines

v VvV Vv v

lineStyleMap

Automatic



NODE: RemoveDuplicateCurves

A8 G- G- = OA GO = B = Autadesk Revit 2016 -
Achitectue | Structure - Systems Inset Annotate  Analyze Massing &Site  Collaborate  View Manage Add-ns  Site Designer  NBS

curves > cleanedCurves Iy EJ W @ LTJ ; D % ﬁ; \/\Kj; /éé l\\

retainByLinaStyles > duplicateCurves Modifyl  Wall Door Window 7 Roof Ceiing Floor Curtain Curtain Mullon  Ralling  Ramp  Stair | Model Mo

Text  Lin

Curve.RemoveDuplicateCurves

deleteRevitCurves > report Select ¥ Build Circulation Model

Properties
Floor Plan

Floor Plan: Level 0 | B Edit Type
Graphics LN

View Scale 1:2000

Display Model Normal

e i CurvesFromCADLayers
Parts Visibility Show Original Dlayers
Visibility/Graphics Overrides Edit.

Graphic Display Options Edit..

Orientation Project North

Discipline Auchitectural

Show Hidden Lines By Discipline
Color Scheme Location  Background

Color Scheme <none>
System Color Schemes Edit..
Default Analysis Display St.. None

Sun Path 5]

erties helo

Project Browser - Project]

10 Views fall)
= Floor Plans
Level 0
Level 1
Site
Ceiling Plans
3D Views
[ Legends
| Schedules/Quantities
) Sheets (all)
AT00 - Unnamed
B Families
Groups
= Revit Links




COMPUTATIONAL THINKING + APPLIED MATHEMATICS

Curve.RemoveDuplicateCurves

All 3 tests == equates to a duplicate:
1. Coincident start, mid, 2. Start, mid, end vectors 3. Qualify length
end points? dot product = 1.0?
- 7 | T
— | : ‘ | |
| = Y
= i i
i - 4
—
Morph



DELETE DUPLICATE CURVES

BE-Q-R-2-790A

B~ Autodesk Revit 2016 - o—t—ta—Fl—nl—t——ia

Curve.RemoveDuplicateCurves
p! Architecture | Structure. . Systems

OeE @

curves cleanedCurves

I§

Select ~

deleteRevitCurves report

Properties

Floor Plan

Floor Plan: Level 0
Graphics

Display Model Normal
Detail Level Fine

Parts Visibility Show Original
Visibility/Graphics Overrides Edit.
Graphic Display Options Edit..
Orientation Froject North

Discipline Auchitectural

Show Hidden Lines By Discipline
Color Scheme Location  Background

Color Scheme <none>
System Color Schemes Edit..
Default Analysis Display St.. None

Sun Path a

Project Browser - Project]

o Views (all)

Floor Plans
Level 0
Level 1
Site
Ceiling Plans
3D Views
# B Legends
# M Schedules/Quanti
B Sheets (al)
AT00 - Unnamed

# B Families

+ ki Groups
s Revit Links

Insert  Annotate  Analyze Massing & Site  Collaborate View Manage  Add-lns  Site Designer NBS  Etensio

retainByLineStyles > duplicateCurves Modifyl Wl Door Window Component

Roof  Cailing

Dynama - o ¥

tain Mulion Ralling  Ramp  Stair | Madel Model Model | Room

Grid Text Line Group

Circulation Model

View Scale 2000

Select Model Elements

Select Hlemants Curve.RemoveDuplicateCurves

Elements : 291234 291274 291309 curves > cleanedCurves
291340 291364 291365 291366
291367 291390 291391 291392

291393 291463 291508 291553

retainByLineStyles > duplicateCurves

= g Element Types

deleteRevitCurves > report

291590 291644 291679 291710
291765

Family Ty

Family Pa

Levels

lect Divided Surface Families

lodel Element

del Elements




RETAIN BY LINE STYLES

=] * QD - 20 A
Architecture  Structure  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-lns  Site Designer  NES

LOQ8 @ [ PE HE BOO AL

duplicateCurves Modifyl Wall Door Window Column  Roof Ceiling n Mulion| Raling Remp Stair | Model Mo

8- Q 5= - Autodesk Revit 2016 - P—imta—Ei—oi—s 1o - - ~—
B 0ynama - o %

Curve.RemoveDuplicateCurves

curves cleanedCurves

Room  Rool

retainByLineStyles

Separal

Text Line

Select ¥ Build Circulation Model

deleteRevitCurves report

Properties x

Floor Plan: Level 0 | B Edit Type

Graphics

View Scale 2000

Display Model Normal
Detail Level Fine - Select Model Elements
Parts Visibility Show Original

Curve.RemoveDuplicateCurves

Visibility/Graphics Overrides Edit. Select Elements

Graphic Display Options Edit. ®E Elements : 291234 291274 291309 curves cleanedCurves
Orientation Project North d : 291340 291364 291365 291366

== & = 8 291367 291350 291391 291392 retainByLineStyles duplicateCurves
291393 291463 291508 291553
291590 291644 291679 291710

Show Hidden Lines By Discipline Family Types 291765

Discipline Architectural B ent Types deleteRevitCurves report

Color Scheme Location Background

Color Scheme <none>
System Color Schemes Edit... F
. Family Pa
Default Analysis Display St.. None
Sun Path a Levels
H“ i lect Divided Surface Families
Project Browser - Project1 x
10 Views fall)
- Floor Plans
Level 0
Level 1
Site
Ceiling Plans Select Model Element
30 Views

# [ Legends del Elements

# M Schedules/Quantities
B Sheets {al)
A100 - Unnamed
o B Families
# B Groups
= Revit Links

1:2000 B9 G & B B D =]




SOURCE CODE: RemoveDuplicateCurves

objIds = List[ElementId]( [i.Id iinervl)

crv = FilteredElementCollector(doc, objIds).0fClass(CurveElement).ToElements()
crv, True
crv, False

def coincidenceStartEndPoints(ptTest, ptCompareStartEnd, precision):
ptTestX = round(ptTest.X, precision)
ptTestY = round(ptTest.Y, precision)
ptTestZ = round(ptTest.Z, precision)

testForCoincidence = []
ptCompare in ptCompareStartEnd:
testForCoincidence.Add( ptTestX == round(ptCompare.X, precision) ptTestY == round(ptCompare.¥, precision) ptlestz ==
round(ptCompare.Z, precision) )

True testForCoincidence:
True

False

def vecNormalsTest(crvTest, crvCompare, precision, testForCoincidence):
testForCoincidence:
parameterPoints = [0.8, .5, 1.8]
ptTest = crvTest.PointAtParameter(d.0)
ptCompare = crvCompare.PointAtParameter(.0)

(round(ptTest.X, precision) == round(ptCompare.X, precision)) (round(ptTest.Y, precision) == round(ptCompare.Y,
precision)) (round(ptTest.Z, precision) == round(ptCompare.Z, precision)):
parameterPointsCompare = parameterPoints

parameterPointsCompare = list(reversed(parameterPoints))

vecTestlist = []

vecCompareList = []
tt, tc zip(parameterPoints, parameterPointsCompare):
vecTestList.Add( crvTest.NormalAtParameter(tt).Normalized() ) [
vecComparelist.Add( crvCompare.NormalAtParameter(tc).Normalized() )

dotProductTest = []

vTest, vCompare in zip(vecTestlist, vecComparelist):
dot = vTest.Dot(vCompare)
abs(dot) > @

dctPr‘aductTe;‘:Jdd(Tr‘ua)
;utPruductTest.Add(False)
all(dotProductTest)
False

def cleanDuplicates(crvCleaned, crvOverlap, preservelineStyles, isRevitType):
sub crvoverlap:

isRevitType:
lineStyleMatch = False
1sName preservelLineStyles:

i range( len(sub) ):

lineStyleName = sub[i].LineStyle.Name
lineStyleName == 1sName:
crvCleaned.Add( sub.pop(i) )
lineStyleMatch = True

lineStyleMatch:

lineStyleMatch False:

Accept Changes Cancel

170 linesin total morph




VISIT

morph

Search... Search
BimorphNodes bi
CADLayerNames

CADLayersInUse

DetailLinesFromCADLayers
ReportCADLinks
SetCADObjectStyles

RemoveDuplicateCurves

CreateNewLineStyles
GetLineStylesAttributes

GetScheduleData
GetScheduleDataColumns
GetScheduleDataRows

DuplicateSheets
RenumberRenameSheets

SheetsFromSchedule

CurvesFromCADLayers

importinstance : Importinstance
layerNames : string[]1 (optionat)
createModellines : bool (optional)
lineStyleNames : string[1 (optional)

Curves: Curves[1[] or ModelLines[1[]
layerNameKeys : string[]

Convert curves from a CAD link or import by layer name to Dynamo curves or Revit Model Lines

Layer names can be input to filter and convert only curves on those layers. Curves are ocutput in sublists based
on their layer name and mapped to one LineStyle to prevent unwanted CAD LineStyles entering your project.
Alternatively, LineStyle names can be input to map each curve sublist to that style during conversion. To convert
all layers, leave the layerName input unconnected. Note that any input layerNames and LineStyleNames are case-
sensitive

The node is optimised to convert curve types that typically fail when using Dynamo Element.Curves node or Revit
Explode. The node also circumvents the 10000 element limit set by Revit for greater workflow flexibility

Extract curves from CAD Links or Imports and filter by layer name

Revit Model Lines can be created directly

Line Style names can be input to map Line Styles to curves from each layer

Optimised to convert curves that normally fail using standard Dynamo nodes or Revit Explode

Circumvents Revit's 10k element limit from import geometry

We are busy recording the video user guide; we'll add it to the page soon!

MorpPh




CUSTOM NODE PRO TIPS

1. Add descriptions to your nodes 3. Add input hints using DesignScript

CAD link of

Input

//To refresh, switch a bool input to its opposing state ||

refresh:bool=true

2. CamelCase to name input/outputs. 4. Strong-type inputs and declare
Be concise. Don't abbreviate rank (for arrays)
CAD.CurvesFromCADLayers

Input
importinstance

//Enter the Revit sheets to renumber or rename | .

sheetsfSheet

layerMames

createModelLines

lineStyleMap

MorpPh




THANKS

bimorph

B4 info@bimorph.co.uk @& bimorph.co.uk in linkedin.com/company/bimorph-bim

[ +44 (0) 20 7060 2050 W @bimorphBIM Kl facebook.com/bimorphBIM




