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<VB.NET>VB.NET /N\—3Y3VU</VB.NET>
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1. 4MBIRV FEERT S

1.1 Visual Studio TRAFEFE(C#ERIE VBINET)EEIRLTHLLWIOJVIY MEERR LT, SHEEEML
THEIIVRFEEERLET, 77MIWVEBEDFIARIER . CZTIE VB.INET ZZBIRLTUTOLIICHEE
LET:

o YYai—Y3v4: FamilyLabs
e JOYIHMAFR: FamilyLabsVB
e J71)l4: 1 FamilyCreateColumnRectangle.vb

e YUK DFA%:RvtCmd_FamilyCreateColumnRectangle

(CCTHRETPRAFERALTEEBOER N, TEL. EDHZE . TOVIVMRABE  COFFIAV AT
[FEEBRSN TSR, BATOIAHTRELTSRLULZEY)

ROSBHDLBELREERBDET:
e System
e System.Core(LINQ DIUH)
e  System.Windows.Forms
e Revit API

e RevitAPIUI

1.2 DB LRNIDT7TVT =23 vE RFAAV MEENEFNRFTS_rvtApp &_rvtDoc ZE&ELET, FEEIEE
DBITTY:

<VB.NET>
<Autodesk.Revit.Attributes.Transaction (Autodesk.Revit.Attributes.TransactionM
ode.Manual)>
<Autodesk.Revit.Attributes.Regeneration (Autodesk.Revit.Attributes.Regeneratio
nOption.Manual)>
Public Class RvtCmd FamilyCreateColumnRectangle

Implements IExternalCommand
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"' member variables for top level access to the Revit database

T
Dim rvtApp As Application
Dim rvtDoc As Document

''  command main

Public Function Execute( _
ByVal commandData As ExternalCommandData,
ByRef message As String,
ByVal elements As ElementSet)
As Result
Implements IExternalCommand.Execute

' objects for the top level access

_rvtApp = commandData.Application.Application
_rvtDoc = commandData.Application.ActiveUIDocument.Document

finally, return
Return Result.Succeeded
End Function
End Class
</VB.NET>

2. FRIAV M AVTFAMOBIEETIVITS

773 API #FIAT3IYUE (X, 773U I74302VTF AN TOH TEIMELET, 3. WAERLTLVD
FFaiV bk AVTFAOEEEFIVOLET , COFIYDICIL. isRightTemplate() B # % E £ L THI A
LZET, isRightTemplate() B2 (<. 512t& LT BuiltinCategory 777 2z /&2 (TENET,

2.1 D3AICRDEHZEMLET:

<VB.NET>
Function isRightTemplate (ByVal targetCategory As BuiltInCategory)

As Boolean

''  This command works in the context of family editor only.

If Not rvtDoc.IsFamilyDocument Then
MsgBox ("This command works only in the family editor.")
Return False

End If

Check the template for an appropriate category here if needed.

Dim cat As Category =
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_rvtDoc.Settings.Categories.Item(targetCategory)
If rvtDoc.OwnerFamily Is Nothing Then
MsgBox ("This command only works in the family context.")
Return False
End If
If Not cat.Id.Equals( rvtDoc.OwnerFamily.FamilyCategory.Id) Then
MsgBox ("Category of this family document does not match the
context required by this command.")
Return False
End If

't if we come here, we should have a right one.
Return True
End Function
</VB.NET>

COBEMIE. REFIVOLET:
o J73Y RFaAV MEDID, _rvtDoc.IsFamilyDocument CCNEFIVDTEET,

o FTUTL-MRIFIVERANEIN, BEDFFIAV FOATIVG
_rvtDoc.OwnerFamily.FamilyCategory.ld & R CTHERR TN TEET,

LEEDEHENBEINSGIEES . BT true ZIRL., 25TRITNIL false ZIRTEDELET,

2.2 A Y JTVR® Execute() B%h'5. isRightTemplate() B ERFUH LET . RFaAY MIELLTYS
L—FCTRMEGE. DYV REETEELELET:

<VB.NET>

e (0) This command works in the context of family editor only.
tr We also check if the template is for an appropriate category
if needed.
' Here we use a Column(i.e., Metric Column.rft) template.
' Although there is no specific checking about metric or
imperial, our lab only works in metric for now.
T
If Not isRightTemplate (BuiltInCategory.OST Columns) Then
MsgBox ("Please open #f (A—RJLESBL) .rft")
Return IExternalCommand.Result.Failed
End If

</VB.NET>
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HLHUTEBEY )Y FeERTS

TUTL— M ERIZEHIBTE D, BBV )Y ROERERIALET . CCT. RAMDTOTI7MIVEE &
LT, BEANz@sTENERLHLET,

3.1 DFAICRDBEAFEMATIZSL, CO— R, BRI ERBREF TOI7MVEERLET:

<VB.NET>

' (1.1) create a simple rectangular profile

Function createProfileRectangle () As CurveArrArray

define a simple rectangular profile

T 3 2

e ot

e \ | d h = height
0o +-——1

T O 1

T 4 w

sizes (hard coded for simplicity)
'' note: these need to match reference plane. otherwise, alignment
won't work.

''  as an exercise, try changing those values and see how it behaves.

T

Dim w As Double = mmToFeet (600) ' hard coded for simplicity here. in
practice, you may want to find out from the references)

Dim d As Double = mmToFeet (600)

''" define vertices

Const nVerts As Integer = 4 '' the number of vertices

Dim pts() As XYZ = {New XYZ(-w / 2, -d / 2, 0), New XYzZ(w / 2, -d / 2,
0), New XYZ(w / 2, 4 / 2, 0), New XYZ(-w / 2, 4 / 2, 0), New XYZ(-w / 2, -d /
2, 0)} ' the last one is to make the loop simple

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

curveArray

T

Dim pLoop As CurveArray = rvtApp.Create.NewCurveArray

Dim lines (nVerts - 1) As Line

For i As Integer = 0 To nVerts - 1
lines (i) = Line.CreateBound(pts (i), pts(i + 1))
pLoop.Append (lines (i))

Next

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

L

Dim pProfile As CurveArrArray = rvtApp.Create.NewCurveArrArray
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pProfile.Append (pLoop)
't if we come here, we have a profile now.

Return pProfile

End Function
</VB.NET>

COBBATHERA TN —BEEN—DNHBNET,
mmToFeet()

Revit (7T — YV RERTIXEALICT— MeERLET , API [CEOTHEEERTHBE1E. BIC B
MeERmTIUENHNFT . mmToFeet() DI—FIE. COFF1AV FOEDICHB LD V3V 8k A ICEE
BEINTVET , COTIADENDIC JE-&R—AF LTS,

COEETIE. APl DZEEBHEL. I- ROHIFEMEEEETIEHIC. RAMDIEREEEDTEE/N\—
FI—=F4UTLTNET, YA & ERICERET7IY 70 TL— b0 TERIICEEIND S BEE O
MoEELES, BTV IL—FeERLTVSIEER. TNoDEZRETIILENHITLLI, TA7
74 U& CurveArrArray($3 W\MEH—TEEFI DIV av)e LTEESNET

TUTL—PFERWT, TREOEBZHRELTHELL:

o TUIL-FATHERAINSGTE

o TUJL-MIHRICABSNLSREOLH

o THRICERRTOHOREEERR)
EENERERLT, TNOESRIHLITERE LTS,

3.2 LR TEELETOI7MNEFEALT, HULHLOIGY)Y REERLET, TEEOREEEIFA I—RICH
ATLIESLY:

</VB.NET>

' (1) create a simple solid by extrusion

Function createSolid() As Extrusion

' (1) define a simple rectangular profile

T 3 2
Uy +-——+
e \ | d h = height
Uy -+
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Dim pProfile As CurveArrArray = createProfileRectangle ()
' (2) create a sketch plane

''"  we need to know the template. If you look at the template (Metric
Column.rft) and "Front" view,

't you will see "Reference Plane" at "Lower Ref. Level". We are
going to create an extrusion there.

e findElement () is a helper function that find an element of the
given type and name. see below.

LI ]

Dim pRefPlane As ReferencePlane = findElement (GetType (ReferencePlane),
"SHME") ' need to know from the template

Dim pSketchPlane As SketchPlane = SketchPlane.Create( rvtDoc,
pRefPlane.Plane)

e (3) height of the extrusion

T

''"  once again, you will need to know your template. unlike UI, the
alightment will not adjust the geometry.

''" You will need to have the exact location in order to set
alignment.

'' Here we hard code for simplicity. 4000 is the distance between
Lower and Upper Ref. Level.

''  as an exercise, try changing those values and see how it behaves.

Dim dHeight As Double = mmToFeet (4000) '' distance between Lower and
Upper Ref Level.

v (4) create an extrusion here. at this point. just an box, nothing

else.
T

Dim bIsSolid As Boolean = True ' as oppose to void.

Dim pSolid As Extrusion = rvtDoc.FamilyCreate.NewExtrusion (bIsSolid,
pProfile, pSketchPlane, dHeight)

Return pSolid

End Function
</VB.NET>

COBBEDO BT, FHIZ 2 DHDOAIN—BEENERINTNET,
findElement()

CONVIS—BE%IE. BIBICEZAoNEAMTERRINOERERERELET, HIAE. SHBE. LAILPE1—
ZROIBLEHICHERTIENHEET, TLBI—FE. CORF1AY FOENODICE RSN TOET (I Ek
A), CODSADENNIC IE—8&R—A LTS,
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LEI-FO—FBTT. UTOAYYFEEUH LTS,
_rvtDoc.FamilyCreate.NewExtrusion(),

NG BLELEERTIEHICHERATIEELAYYRTT, 51%ELT, Solid/Void 7754 FAT714)b.
ATyFEBEERSEEALEY ., ATVTEEREZERTILHICE. ERFHDSEENDIEN 1 DEFEA
LET (B, LEEI-FPTUTL- AN SEE),

CCTR BE. BSBHREN-FI-T4UTLTVEY . COBERTYTL—MEET, LEETHOSREL
NIVEIOERETT (BIAE., TV TL— FOEAROF TINERERLTH TS,

3.3 XYMV FigREN b EEEDREEEME U H L TEELY, createSolid () BA%3. #LH LM TDAT
JID b ERLET:

<VB.NET>
Public Function Execute (ByVal commandData As ExternalCommandData,

'' (0) This command works in the context of family editor only.

If Not isRightTemplate (BuiltInCategory.OST Columns) Then
MsgBox ("Please open Metric Column.rft")
Return IExternalCommand.Result.Failed

End If

'' (1) create a simple extrusion. just a simple box for now.
Dim pSolid As Extrusion = createSolid()

'' We need to regenerate so that we can build on this new geometry
_rvtDoc.Regenerate ()

</VB.NET>

3.4 VY FHIERECERSNEDEIDNT AT B7zth. COR R TO— FEEIL L. RITTHEMMELEL
2o EDEITV)Y FHMER SN BN L TH TS,

TEEDIICT MY IZTTAL 7MWV EER LT, #NZ Revit D7 FAUT4LDMICERELET . £55h.
BEVDRBICENEFNDINSIA—SEFETILENRHNET , T, VisibilityMode Ht

[ NotVisiblelnProject JICERESN TS RISEE LTS, chid, RE LIV RS Revit 7OYT
DRELTTIIIL, 773U I7145 E— RTBIMETBCEEEKRLET,

<?xml version="1.0" encoding="utf-8" standalone="no"?>
<RevitAddIns>
<AddIn Type="Command">
<Assembly>FamilyVb.dl1l</Assembly>

9/17



<AddInId>98F162FC-90E3-411e-BEC8-75D403BBF11A</AddInId>
<FullClassName>FamilyVb.RvtCmd FamilyCreateColumnRectangle</FullClassName

<Text>Family Labs Create Rectangular Column</Text>
<Description>Family API lab 1 to create rectangular column</Description>
<VisibilityMode>NotVisibleInProject</VisibilityMode>
<AccessibilityClassName>Revit.Samples.SampleAccessibilityCheck </Accessib
ilityClassName>
<VendorId>ADNP</VendorId>
<VendorDescription>Autodesk, Inc. www.autodesk.com</VendorDescription>
</AddIn>
</RevitAddIns>

MEA—MVEELL).fToTL— eEALT, 773) IT &R LTS,
AV RFERITUER T, BNERLZLOCEELGLDE LNEER, TNE CORBETI FREDOR

BEWNTY, I7IVURISGANYD OATIIHITY, LRTERELEZVIVRE, ETILOREKETYT, C
N5, CORITPIVCIGAMYILBIRD BV ESEBHLOICHAEEEMLTLEET,

4. (LESHEDEMN

ROATYTR VI FOEEICHIST IS REEDHEICHAESHDEMREEMULET . ChiE. #Z/I5AH
D AR TEMESEILHICHETY  ChISKY, - ROTEEEETHE. YA XN B EERE SN
SHREN BIMSNZET,

4.1 ROBEBEDSAICINZ TS, COREHIE. 62D BAHEONEEEMLET (RYD ARIKD6D
D& mEID):

<VB.NET>

' (2) add alignments

Sub addAlignments (ByVal pBox As Extrusion)

' (1) we want to constrain the upper face of the column to the
"Upper Ref Level"

T
''" which direction are we looking at?

Dim pView As View = findElement (GetType (View), "IEME")

''" find the upper ref level
' findElement () is a helper function. see below.

Dim upperLevel As Level = findElement (GetType (Level), " ESELAN)L")
Dim refl As Reference = upperlevel.GetPlaneReference ()
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''"  find the face of the box
't findFace() is a helper function. see below.

Dim upperFace As PlanarFace = findFace (pBox, New XYZ (0, 0, 1))

a face whose normal is z-up.

Dim ref2 As Reference = upperFace.Reference
''  create alignments

_rvtDoc.FamilyCreate.NewAlignment (pView, refl, ref2)

' (2) do the same for the lower level

find the lower ref level
' findElement () is a helper function. see below.

find

Dim lowerLevel As Level = findElement (GetType (Level), "TFZSHELAN)L")

Dim ref3 As Reference = lowerLevel.GetPlaneReference ()

' find the face of the box
e findFace () is a helper function. see below.

Dim lowerFace As PlanarFace = findFace (pBox, New XYZ (0, 0, -1))

find a face whose normal is z-down.

"EH)
"EH)
HIEEH)

udﬁbﬁu)

Dim refd4 As Reference = lowerFace.Reference

''" create alignments

_rvtDoc.FamilyCreate.NewAlignment (pView, ref3, ref4)

U (3) same idea for the Right/Left/Front/Back

''" get the plan view

'' note: same name maybe used for different view types. either one
should work.

Dim pViewPlan As View = findElement (GetType (ViewPlan), " FZSHELANJL")

''"  find reference planes

Dim refRight As ReferencePlane = findElement (GetType (ReferencePlane),

Dim reflLeft As ReferencePlane = findElement (GetType (ReferencePlane),
Dim refFront As ReferencePlane = findElement (GetType (ReferencePlane),
Dim refBack As ReferencePlane = findElement (GetType (ReferencePlane),

' find the face of the box
Dim faceRight As PlanarFace = findFace (pBox, New XYZ (1, 0, 0))
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Dim faceleft As PlanarFace = findFace (pBox, New XYZ (-1, 0, 0))
Dim faceFront As PlanarFace = findFace (pBox, New XYZ (0, -1, 0))
Dim faceBack As PlanarFace = findFace (pBox, New XYZ (0, 1, 0))

''  create alignments

_rvtDoc.FamilyCreate.NewAlignment (pViewPlan, refRight.GetReference(),
faceRight.Reference)

_rvtDoc.FamilyCreate.NewAlignment (pViewPlan, refLeft.GetReference(),
faceleft.Reference)

_rvtDoc.FamilyCreate.NewAlignment (pViewPlan, refFront.GetReference(),
faceFront.Reference)

_rvtDoc.FamilyCreate.NewAlignment (pViewPlan, refBack.GetReference(),
faceBack.Reference)

End Sub
</VB.NET>

COREBATIE., FIC 3 2HDAILNS—BEEHMERSNTOET,
findFace()

CONLI—BERIE U LYY Fhb 520N R TEEER O13ET . T2BI—Fld. CORFaAY
FOEDDICERBMSN TVET (5% A)o CODSADENDIC JE—-&R—AF LTS,

YUy FQ LR OEESREI ESRB LA IOMICHEEADEEENTHECA T, I- FORAMDER S (CE
B LTSN, CSTIDEMBTENE, I- FOENDEHD THLRILLIICEBAETEBIL T TY,

_rvtDoc.FamilyCreate.NewAlignment(pView. refl, ref2)

NEFUMIBENEZERTIEELAYYRTT, 5IHELTELI—E200SBZELET, UITITD
3. EHOEmELSBAADMLESHETZENIC, BIEISGETIVERTNET, CCTE, EAEE1—%
FEALEYT, findElement () & findFace() (AL S—BEETT,

SEETARELRODE, UL ERGD, API XYy RTHZ NewAlignment() (&, BEIRICEHELTETILOIA A+
DERELELVEVS AT, FEEld. RevitAPl.chm 774 Lo DiRETT:

“These references must be already geometrically aligned (this function will not force
them to become aligned).”

NewAlignment() ZFEICH TRIIC, ENoHRIUMECH D CEEENDILENHNFET .

4.2 AV IV FM Execute() hin. addAlignments(pSolid) ZFEUHE LET:

<VB.NET>
Public Function Execute (ByVal commandData As ExternalCommandData, ByRef

' (1) create a simple extrusion. just a simple box for now.
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Dim pSolid As Extrusion = createSolid()

' (2) add alignment
addAlignments (pSolid)

</VB.NET>

CORFRTI—FEEIVRL, RITTBEBMPBVELZ, CORR. SREE B ULLRICEWLKEETSEY
TYBIZIE, LRIBE),

5. 83147 &#EBMT

Mg el RIT IO ERER A1 TE 2 2BMLET :
e 600 X900
e 1000x300
e 600 x 600

5.1 RDEEEEDSAICIZTIZELY:

<VB.NET>

Sub

value

(3) add types

addTypes ()

addType (name, Width, Depth)

addType ("600x900", 600.0, 900.0)
addType ("1000x300"™, 1000.0, 300.0)
addType ("600x600", 600.0, 600.0)

Sub
add one type

addType (ByVal name As String, ByVal w As Double, ByVal d As Double)

' get the family manager from the current doc

Dim pFamilyMgr As FamilyManager = _rvtDoc.FamilyManager

add new types with the given name

Dim typel As FamilyType = pFamilyMgr.NewType (name)

look for 'Width' and 'Depth' parameters and set them to the given
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"' first 'Width'
T

Dim paramW As FamilyParameter = pFamilyMgr.Parameter ("[g")
Dim valW As Double = mmToFeet (w)
If paramW IsNot Nothing Then
pFamilyMgr. Set (paramW, valW)
End If
''  same idea for 'Depth'

Dim paramD As FamilyParameter = pFamilyMgr.Parameter ("E{T")
Dim valD As Double = mmToFeet (d)
If paramD IsNot Nothing Then
pFamilyMgr. Set (paramD, valD)
End If

End Sub
</VB.NET>

CCTRATBDEDHBIFAZ. FF1AVMDTPIY IR—Iv AT ITHITT, COATIID MIRD &
ACTFOEATBHIENTEFET:

_rvtDoc.FamilyManager
—E. 77I)R%X—IvERIFUIZL. NewType AUy FEFERALT, FILLVIMTZER T HTENTEFT:
pFamilyMgr.NewType(name)
ROXAVNEEFEALT, BE%/IIA-RCTIERATIIENTEET:
pFamilyMgr.Parameter ("1g")
FDET. ROLOICEZEZELET:
pFamilyMgr.Set(paramW . valW)
EROI-FREI2DI1TEEELET,
5.2 AV OV F®D Execute() h'b. addTypes() EFFUH LET:

<VB.NET>
Public Function Execute (ByVal commandData As ExternalCommandData, ByRef

'' (2) add alignment
addAlignments (pSolid)
't (3) add types
addTypes ()
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finally, return
Return Result.Succeeded

End Function
</VB.NET>

5.3 - FZEILFL. ZITLTHELLD,

6. fERLILET7IVETALT S
HI7IUNE LEREN TONIE, COB A TI— FEEILRL, RTTRIENTEET,
MHE(A— MVED).fu TV TL— MEERLT, 7730 IFAEEB L THRL,

ARV FERITUERIC, 347 34707 T320R1 THERSNENEINTFIYIL T, ENEBRALTHAY
A XS TERESNINENDTIZSLY,

RDEE T, FOTOTPMIVEBIELT, SRME. IOA-FETEZBMT I A EEEELEY,

{18k A. Labl OFFTEONSZAILI—REEK

Labl Tld. ROANVN—BE#EFERALET . BHEICSUTTROI—F2IE—&R—ATERADI—F
(CRADFFHF TS,

e findFace() — -5ALNEIULE LYY NG, EZONEBR TERER D13
e findElement() — -5ZANZAMTHELVRRIDOEREZRDTE(H. SEPLAILDERRBLE)
e mmToFeet() — B EIUA—RFINDII—ME#RT S

<VB.NET>

''" Helper functions

#Region "Helper Functions"

' helper function: find a planar face with the given normal

Function findFace (ByVal pBox As Extrusion, ByVal normal As XYZ) As
PlanarFace
'' get the geometry object of the given element
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String) As Autodesk.Revit.DB.Element

'' get the elements of the given type
LI ]
Dim collector = New FilteredElementCollector ( rvtDoc)
collector.WherePasses (New ElementClassFilter (targetType))
''" parse the collection for the given name

'' using LINQ query here.

T

Dim targetElems = From element In collector Where
element.Name.Equals (targetName) Select element

Dim elems As List (Of Element) = targetElems.ToList ()

If elems.Count > 0 Then '' we should have only one with the given
name.
Return elems (0)
End If
'' cannot find it.
Return Nothing

End Function

' convert millimeter to feet

Function mmToFeet (ByVal mmVal As Double) As Double

Return mmval / 304.8 '"' * 0.00328;

End Function
#End Region
</VB.NET>
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