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XTI

« I Joe Ye  Joe.Ye@autodesk.com

= Developer Consultant
= Autodesk Developer Network

« TEHI K G
« S TR K

. SZ%APIS
= Revit Architecture/Structure/MEP

= AutoCAD Architecture
= AutoCAD
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Revit Family API f&j4}
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H4 RRevit KR ?
« B ETER NPT KR 5
« 43D = 2D ¥
- SR EE
" *ﬂxﬁ:ﬂ]ﬁiﬂ
« R (System Family) — {RFE7E T AR A
- Wk, =TI, FEE, RAEAR...

- FRYERE (Standard Family) — Ji7 “rfa” S04

s B, O], KA, &, MBEgLTA...
« Revit 2010 FHAPI ka2

W% (In-Place Families) — “one of kind objects” a

\
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Revit Families — Mf[ &b 46 ?

- fi

d

© 2010 Autodesk

Loak i I =) Imperial Templates j =] P views w
» F‘ —H‘ -~ A ﬁiELinear Lighting Fixture. rft ﬁiESpeciaIty Equiprment. rfE S
9% !i E |- i Mechanical Equipment ceiling based. rft re7| Spot Lighting Fixture ceiling based.rft
}\A }j *% 1; 3: ﬁl:] ﬁi?MechanicaI Equiprnent wall based. rft ﬁi?Spot Lighting Fixture wall based.rft WEMRW |
ﬁi?MechanicaI Equipment. rft ﬁi?Sth Lighting Fixture. rft rﬁ'ﬂ
a1 Parking. rft e Structural Calumn.rft ————
& /\ A} /—‘ ﬁi?PIanting.rFt ﬁi?structural Foundation, kit | | |
I? E l )jg% ﬁi?PIumbing Fixture wall based.rft ﬁi?StructuraI Framing - Beams and Braces,rft m—smnm
/ ﬁi?Plumbing Fixzture,rft ﬁi?StructuraI Framing - Complex and Trusses.r
w61 Profile. rft e indow - Curtain wall, ft
I I ﬁiiPrDF"E-HDStEd-FFt e indow with trim, e
/\ (? &t | Profile-Mullion, rft
I:%Ig I *% $ﬁ ° ﬁiiProFiIe-Rail.rFt
sri| Profile-Reveal rft
ﬁi?ProFiIe-Stair Mosing. rft
ﬁi?RPC Fanily, rft
3:|:IJ K ‘? 52 site it
% —L ‘ ﬁii\SpeciaIty Equipment wall based. rft
Kl r i
1 File: narne: I ‘Window, rft j
—1 . l- IE ‘/X D Files of type: IFamin Template Files (*.¢ft) |
Open | Cancel

WaII, Ceiling, Face based...
A (Category)
A EKA, B R EXTERIOR

= AN |
IR MT2R, B9 ... ~EQLEQ

] 'Width 3'- 0"
1 | il
|

— | INTERIOR
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Revit Family %4852

= ML 1 OFP A RS 4R A
- 3D B, bRk, VERITT S, WX, M2 R M A =

» MR T AL ar 2, gafE s R T it
| BB AS AR

« JL{] — extrusions, blends, sweeps, revolves, swept blends

- HIZ - AL, FT9, R

- HAiigmiE TR — #5 01, 55R, WiZs, PHEMOT P8, 3501 L /ARY
- ZIR T H - %10, %4

« tE T HE - inES RS E

= mHBLHE -3 RE, B, RBEHX

« MEP T_H — ¥/l connectors
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Family &8}

» Revit Families Guide

= WK
= discussion.autodesk.com
= AUGI -

- P48 & i
= Mastering Autodesk Revit Building — Paul F. Aubin
= Mastering Family Editor Series - 5 DVD’s — Paul F. Aubin

b
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Family API 7[%3.’3
VAT A7

« Revit API I 1T fE i g b N SO ER
« B BINBIEIEE, J5 5 SLi A4 ok
EI:L':HX/{EI S Y 93‘4%5&
« BT e

- T B IR B U X A R R
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Family API #%
PR

» FamilyManager 25:
« DiRe: MMt N SURZ 2, WE RS EUEM I E A5\
« Document ZKH 5 JEAH IS 74!
- FamilyManager — ik [f|FamilyManagerx} %, U5 o) i 28R/ S5
- FamilyCreate — iR [alFamilyltemFactoryXt %, T 1EE RS 6@ %t % . BT 78
R A A AR SEARXT 3R
= EditFamily — F2R3TH— > n# 2|1 5 3 1)k
« IsFamilyDocument — F>K#| iDocument /& 15 & & 3
- OwnerFamily — & [B] 47 CRS (Family Document) BT i Family
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LB TR S Family AP
S TN T

EQ EQ I
Tw = 150
- 1T%l - Plan B *
—_ [
c{— » Z=ENE - Reference planes :
& « = - Parameters —
SR . KA hie o w
© ) ’ K::*Types jjjjjjjjf M et
. JL{IJSLK - Geometry .
Width = 600 ‘ Remove
oK Cancel | aply | Help
AN
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1. FK)

- R IEHAT R (e.g., “Metric Column.rft”)

- AR

EQ EQ

EQ EQ
[Vl rd

Right

g

Depth = 600

g
q 7 7
| | |
Center (Left/Right)
Left
N
N Back
ET
Center (Front/Back)
S

Front

o
bNidth|= 600,

/1 7

Upper Ref Level
4000

Upper Ref Level

Lower Ref. Level

Lou.ler_Ref. L el @
1]

Reference Plane

2.0, Views (all)

= Floor Plans
Lower Ref. Level
=l-- Ceiling Plans
Lower Ref. Level
= 3D Wiews
View 1
--- Elevations (Elevation 1)
Back
Front
Left
Right
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1. FK)

WU 1178 2 A2 M RIS

Function ValidateDocument (ByVal rvtDoc As Document) As Boolean
''  our command works in the context of family editor only

If Not rvtDoc.IsFamilyDocument Then
TaskDialog.Show("Famil;~Z§f:;EE;2i§_w9£EE‘pnly in the family editor.")

jertEn Faise R 21 I SCAS A 15 2 R SR

Fnd If

check 1f we have a right template

Dim ownerFamily As Family = rvtDoc.OwnerFamily

If ownerFamily Is Nothing Then

TaskDialog.Show ("Family API", "This document not have Owner Family.")

Return False o e Al T -
End If RAS R SR P R aA
''" check the family category of this document E@I:annHyJ%TEE
Dim catColumn As Category =

rvtDoc.Settings.Categories.Item (BuiltInCategory.OST Columns)
If Not ownerFamily.FamilyCategory.Id.Equals (catColumn.Id) Then

TaskDialog.Show("Famil§§55§§;:ififfif open Metric Column.rft")
End If

Return True for 2 SISO HTIR ] & A
End Function ﬁ%tffF
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2. EZ%EFH

INNIZ % IH]

| —

s N H 22571 : OffsetV
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|
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Q EQ

DJmh

E
>
|
|
|
/ll

N In7K~EZ25 1 OffsetH

Width = 600
y i
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2. B RESE YW

CHISEp - T H i

Sub AddReferencePlane VerticalOffset ()
' create a reference plan, using NewReferencePlane

Dim ptl As New XYZ(-0.5, -2.0, 0.0) '"' one end
Dim pt2 As New XYZ(-0.5, 2.0, 0.0) '"'" the other end
Dim vec As XYZ = XYZ.BasisZ '' perpendicular to the first line.

Dim view As View =

Utils.FindElement (rvtDoc, GetType (ViewPlan), "Lower Ref. Level")

Dim refPlane As ReferencePlane =
m rvtDoc.FamilyCreate.NewReferencePlane (ptl, pt2, vec, view)
refPlane.Name = "OffsetV"
End Sub
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2. MREESEFH

LW HEH i

Sub AddReferencePlane VerticalOffset ()
' create a reference plan, using NewReferencePlane

Dim ptl As New XYZ(-0.5, -2.0, 0.0) '"' one end
Dim pt2 As New XYZ(-0.5, 2.0, 0.0) '"'" the other end
Dim vec As XYZ = XYZ.BasisZ '' perpendicular to the first line.

Dim view As View =

Utils.FindElement (rvtDoc, GetType (ViewPlan), "Lower Ref. Level")

Dim refPlane As ReferencePlane = Z
m rvtDoc.FamilyCreate.NewReferencePlane (ptl, pt2, vec, view)
refPlane.Name = "OffsetV"
End Sub

z(0,01)
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2. MBS R

). NewReferencePlane2()

Sub AddReferencePlane VerticalOffset2 ()
' create a reference plan, using NewReferencePlane

Dim ptl As New XYZ(-0.5, -2.0, 0.0) '"' one end
Dim pt2 As New XYZ(-0.5, 2.0, 0.0) '"'" the other end
Dim pt3 As New XYZ(-0.5, -1.0, 1.0) '' the third point

Dim view As View =

Utils.FindElement (rvtDoc, GetType (ViewPlan), "Lower Ref. Level")

Dim refPlane As ReferencePlane = Z
m rvtDoc.FamilyCreate.NewReferencePlane2 (ptl, pt2, pt3, view)
refPlane.Name = "OffsetV"
End Sub

© 2010 Autodesk Autodesk AEC Developer’s Camp 2010 Leveraging BIM
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3. TESH

« %1 - Parameters
« R~FHrTE- Dimensions

EQ EQ
..-"']V
M Family Types X Tw = 150
Marne: I ;I
—Family Tvpes
Parameter Yalue Formula | Lock |~ "
=11

Materials and Finishes

Colurn Finish (default) <By Category= = RENAME. ., —o°r
Uimensic Delete ] %
Tw 150.0 —width /4 [ L r
Td 150.0 =Depth /4 [ 5 —
Depth B00.0 = W 1 Parameters O E . =3
Wiclth 600.0 - 2 oy W, v

- =l ! I = N

Identity Data a ot - -
Keynote = pelAk =

Mode| = Remove

Manufacturer = ;I

K, Cancel | Apply | Help W|dth — GDD
bV
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3a. WIS

Example: Tw

Dim m familyMgr As FamilyManager = m rvtDoc.FamilyManager

Sub AddParameter Tw ()
''" add a parameter "Tw"
Dim isInstance As Boolean = False
Dim paramTw As FamilyParameter = m familyMgr.AddParameter (

"Tw", BuiltInParameterGroup.PG GEOMETRY, ParameterType.Length, isInstance)
'"' give 1nitial wvalues.
Dim tw As Double = Utils.mmToFeet (150.0) "' in metric

'Dim tw As Double = 0.5 '"' in feet : :

m familyMgr.Set (paramTw, tw)
T Marme:

'' add a formula (optional)

Family Tyvpes
m fami lyMgr _SetFo ula ( Fararmeter YalLE Far rmula Lock v,
— — Materials and Finishes
. Column Finish (default) {<By Category = ENAME ..
aramTw, "Width / 4.0%) | h (defaul R
Fnd Sub Dimensions Delete
T 150.0 =Width / 4 v
Td 150.0 =Depth /4 [
Depth B00.0 = v Parameters
Width 600.0 = o Add...
Identity Data ¥ .
Madify. ..
Remowve

Ik Cancel | Apply | Help
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3b IR HRIE
Example: Tw

Sub AddDimention Tw ()
'' find the plan view that we want to place a dimension
Dim pViewPlan As View =
Utils.FindElement (m rvtDoc, GetType (ViewPlan), "Lower Ref. Level")
'' find two reference planes which we want to add a dimension between
Dim refl As ReferencePlane = _
Utils.FindElement (m rvtDoc, GetType (ReferencePlane), "Left")
Dim ref2 As ReferencePlane =

Utils.FindElement (m rvtDoc, GetType (ReferencePlane), "OffsetV")

EQ EQ

''" make an array of references
: Tw = 150
Dim pRefArray As New ReferenceArray L7‘ |

pRefArray.Append (refl.Reference)

pRefArray.Append (ref2.Reference)

600

'' define a dimension line

Dim pO0 As XYZ = refl.FreeEnd

Dim pl As XYZ = ref2.Freeknd

Dim pLine As Line = m rvtApp.Create.NewLineBound (p0, pl)

EQ EQ

TJ;wd
%

Depth

' create a dimension hﬁmLemJ
j

Dim pDimTw As Dimension =

m rvtDoc.FamilyCreate.NewDimension (pViewPlan, plLine, pRefArray)
'"' add label to the dimension
pDimTw.Label = m familyMgr.Parameter ("Tw")
End Sub
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4. HINSA> EARRE

= N 1R

=/

N7
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5. SIS EE 22 2- 8

© 2010 Autodesk

M Family Types

Marmeg 00600 ]
—Farily Types
G00x600
-3 eonxa0 New,
Calumn Finish {default) {<By Category> = Rename. ..
Delete
T 150.0 =\width / 4 1~
Td 1150.0 =Depth / 4 i :
Depth gooo T e M [ Parameters
Width 00,0 = + Add. .
Identity Data %
Modify. ..
: | : Remove
Ik, I Cancel | Apply | Help
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5. B INPE B E 2 R
Example: Width x Depth

Sub AddType (ByVal name As String, ByVal w As Double, ByVal d As Double)
'' add new types with the given name.
Dim typel As FamilyType = m familyMgr.NewType (name)
''" look for 'Width' and 'Depth' parameters and set them with the given values
Dim paramW As FamilyParameter = m familyMgr.Parameter ("Width")
Dim valW As Double = Utils.mmToFeet (w)
If paramW IsNot Nothing Then
m familyMgr.Set (paramW, valW)
End If
Dim paramD As FamilyParameter = m familyMgr.Parameter ("Depth")
Dim valD As Double = Utils.mmToFeet (d)

If paramD IsNot Nothing Then - X
m familyMgr.Set (paramD, valD) hame: 600600 =l
End If Parameter Yalle Farmula Lock Famity LiTs
End Sub aterials a
Calumn Finish {default) |<By Category> = ETaTIE
DTEEE Delete
Sub AddTypes () Tw 150.0 =Width / 4 =
Td 150.0 =Depth /4 v
' AddT ypee (name ’ Width ’ Depth) Depth &00.0 ﬂ Parameters
o o Width &00.0 add. ..
AddType ("600x900", 600.0, 900.0) e L
AddType ("1000x300", 1000.0, 300.0) _ — odiy...
AddType ("600x600", 600.0, 600.0) sz
End Sub oK Cancel | Apply | Help |
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6. JWHRA

« o BRI E
« PJHAS [ ) 2R 45 B Testing Procedure

i
[ O
LLL
5
pe2id

EQ EQ
EQ  EQ Tw = 130k ke i
W —
Tw = 150k ¢
i ™ o
[~ B . o
= &
<3N
JJ b= B I
L1l S c.? %’{J‘ £
[ o wip o
i - £ F :
=3 Q
To) a.
S 0 |
1
ﬁ RS —
I_
Width = 1000
_ Width = 600
Width = 600
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7. &)U 4

. UNHNSEAA
. VNS5

EQ EQ
Tw = 150F———
—aT

o)
i W

-] I =
oL o
L] 0

o — %

|_

Width = 600
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7a. @)L A4
Example: 77 /# <

Function CreateSolid () As Extrusion
t (1) define a simple L-shape profile
Dim pProfile As CurveArrArray = CreateProfilelLShape ()

P (2) create a sketch plane
Dim pRefPlane As ReferencePlane =

Utils.FindElement (m rvtDoc, GetType (ReferencePlane), "Reference Plane")
Dim pSketchPlane As SketchPlane =

m rvtDoc.FamilyCreate.NewSketchPlane (pRefPlane.Plane)

v (3) height of the extrusion. distance between Lower and Upper Ref Level
Dim dHeight As Double = Utils.mmToFeet (4000) \x“\f

"'  (4) create an extrusion here. at this point.

Dim bIsSolid As—Bootean = True '' as oppose to void.

pSolid As Extrusion = _
m rvtDoc.FamilyCreate.NewExtrusion (bIsSolid, pProfile, pSketchPlane, dHeight
urn pSolid

End Function
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7a. @ LA 4
Example: L 7249 #; i1

Function CreateProfileLShape () As CurveArrArray
Dim w As Double = Utils.mmToFeet (600)
Dim d As Double = Utils.mmToFeet (600)
Dim tw As Double = Utils.mmToFeet (150)
Dim td As Double = Utils.mmToFeet (150)

define vertices (the last one is to make the loop simple)

Const nVerts As Integer = 6 '' the number of vertices

Dim pts() As XYZ = {New XYZ(-w / 2, -d / 2, 0), New XYzZ(w / 2, -4 / 2, 0),
New XYZ(w / 2, -4 / 2 + td, 0), New XYZ(-w / 2 + tw, -d / 2 + td, 0),
New XYZ(-w / 2 + tw, 4 / 2, 0), New XYZ(-w / 2, 4 / 2, 0),

New XYZ(-w / 2, -4 / 2, 0)}

define a loop. define individual edges and put them in a curveArray

Dim pLoop As CurveArray = m_rvtApp.Create.NewCurveArray

Dim lines (nVerts - 1) As Line

For 1 As Integer = 0 To nVerts - 1
lines (1) = m rvtApp.Create.NewLineBound (pts (i), pts(i + 1))
pLoop.Append (lines (1))

Next

'"'  then, put the loop in the curveArrArray as a profile

Dim pProfile As CurveArrArray = m rvtApp.Create.NewCurveArrArray

pProfile.Append (pLoop)

Return pProfile

End Function
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7b. BN 5 ;

Example: 77— 7NAX/ 77 2] 2% h]: “OffsetV” -

Sub AddAlignment ReferencePlane (ByVal pSolid As Extrusion, T\é
ByVal normal As XYZ, ByVal nameRefPlane As String)

|Create or remove a length or alignment constraint

'"' get the plan view
Dim pViewPlan As View =

Utils.FindElement (m rvtDoc, GetType (ViewPlan), "Lower Ref. Level")

'' find reference planes
Dim refPlane As ReferencePlane =
Utils.FindElement (m rvtDoc, GetType (ReferencePlane), nameRefPlane)

' find the face of the solid
Dim pFace As PlanarFace = Utils.FindFace (pSolid, normal, refPlane)

Tocked alignment

. rvtDoc.FamilyCreate.NewAlignment ( _
pViewPlan, refPlane.Reference, pFace.Reference)

End Sub
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7b. BIEXFF

Example: -5/ X7

Sub AddAlignment Level (

ByVal pSolid As Extrusion, ByVal normal As XYZ, ByVal nameLevel As String)

which direction are we looking at?
Dim pView As View = Utils.FindElement (m rvtDoc, GetTy (View) , "FronEEI)

'' find the upper ref level. FindElement () 1s a helper function,
Dim pLevel As Level = Utils.FindElement (m rvtDoc, GetTyge (Level), namelevel
'' find the face of the box. FindFace () is a helper function.

Dim pFace As PlanarFace = Utils.FindFace(pSolid, normal)

create alignments

m rvtDoc.FamilyCreate.NewAlignment (pView, pLevel.PlaneReference, pFace.Reference)

End Sub
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7b. BT

Example: L-shape solid alignments

Sub AddAlignments (ByVal pSolid As Extrusion)

AddAlignment Level (pSolid, New XYZ (0.0, 0.0, l.O), "Upper Ref Level")
AddAlignment Level (pSolid, New XYZ (0.0, 0.0, -1.0), "Lower Ref. Level")
AddAlignment ReferencePlane (pSolid, New XYZ (1. 0.0, 0.0), "Right")
AddAlignment ReferencePlane (pSolid, New XYZ(-1.0, 0.0, 0.0), "Left")
AddAlignment ReferencePlane (pSolid, New XYZ (0.0, -1.0, 0.0), "Front")
AddAlignment ReferencePlane (pSolid, New XYZ (0.0, 1.0, 0.0), "Back")
AddAlignment ReferencePlane (pSolid, New XYZ (1.0, 0.0, 0.0), "OffsetV")
AddAlignment ReferencePlane (pSolid, New XYZ (0.0, 1.0, 0.0), "OffsetH")

End Sub
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8. EE 6. 7THIHE

= 6. Flex Types and Host (Testing Procedure)
= 7. Add geometry
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9. M

- I H AR
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FERIRME

SEARIT AT 1

Sub SetVisibility(ByVal pSolid As Extrusion)
'' set the visibility of the model not to shown in coarse.
Dim pVis As FamilyElementVisibility =
New FamilyElementVisibility (FamilyElementVisibilityType.Model)
pVis.IsShownInCoarse = False

pSolid.SetVisibility (pVis)
End Sub
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FERMIGE

KIS FOSE NI Z 2L

Sub addMaterials (ByVal pSolid As Extrusion)
'"' get the material id that we are intersted in (e.g., "Glass")
Dim pMat As Material = Utils.FindElement (m rvtDoc, GetType (Material), "Glass")
Dim idMat As ElementId = pMat.Id
'' add a parameter for material finish
Dim paramFamilyMaterial As FamilyParameter =

m familyMgr.Parameter ("Column Finish")

'' assoclate material parameter to the family parameter we just added
Dim paramSolidMaterial As Parameter = pSolid.Parameter ("Material™)
m familyMgr.AssociateElementParameterToFamilyParameter (

paramSolidMaterial, paramFamilyMaterial)

'' let's add another type with Glass finish

AddType ("Glass", 600.0, 600.0)

m familyMgr.Set (paramFamilyMaterial, idMat)
End Sub
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Family APl Labs 23]

2t 2R > B AR

» Labl — @@t e %

« Lab2 — gL IE AT

« Lab3 — 6% 2y XAV e i
« Lab4 — A] Ak iz |

L LHA RS
it VB.NET fIC# hY
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Revit SDK FHIHF414H

Learning resources

£ <SDK folder>\Samples\FamilyCreation H 3%
AutoJoin

AutoParameter

DWGFamilyCreation

GenericModelCreation
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Revit SDK FHH|FJT 4 (4E..)

Learning resources

= TypeRegeneration
= ValidateParameters
= WindowW,izard
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Revit SDK FHH|FJT 4 (4E..)

Learning resources

= CreateAirHandler — RME
= Createlruss — RST
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= Revit 2011 API Developer Guide
= Section 13 Family Creation (pp. 147 ~ pp. 158)

= RevitAPl.chm

= Reference guide. Include code snippet

= Recordings
Revit Family APl Webcast (July 2009)

AU 2009 virtual class AU2009 CP9118-1 .
“The New Autodesk® Revit® Family API: Everything is Relative” by Jeremy Tammik

In Revit 2010, but mostly still valid for Family API
Based on the exercise labs

= Discussion Groups >> Revit Architecture >> Revit API
= API Training Classes

« [he Building Coder, Jeremy Tammik's Revit API Blog
= Autodesk Developer Network

» DevHelp Online for ADN members
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http://www.adskconsulting.com/adn/cs/api_course_sched.php
http://www.adskconsulting.com/adn/cs/api_course_sched.php
http://www.adskconsulting.com/adn/cs/api_course_sched.php
http://au.autodesk.com/?nd=class&session_id=5265
http://au.autodesk.com/?nd=class&session_id=5265
http://au.autodesk.com/?nd=class&session_id=5265
http://discussion.autodesk.com/
http://www.autodesk.com/apitraining
http://thebuildingcoder.typepad.com/
http://www.autodesk.com/joinadn
http://adn.autodesk.com/
http://adn.autodesk.com/
http://adn.autodesk.com/
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Thank you very much!
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