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1. HMEBIRVFEERTD

1.1 Visual Studio TR EFE(C#ZFZIE VBINET) ZERLTHFHLWVIOJID MER LT, SEBRZEML
THERIYY FEEELET, 771V BEDIABRER . CITIE CHEERUTTEROLIICLTESLY

YYa1—Y3av4: FamilyLabs
7JOJ1H b #: FamilyLabsCS
7744 1 FamilyCreateColumnRectangle.cs

JV F D5 A4 :RvtCmd_FamilyCreateColumnRectangle

(CCTHETIRAMEFEALTCEBVER, 2L, EDIHFE .. TOVIVMRBE . CORFIAV AT
[FEEBRSN TSR, BATOIAFTRELTSRLUTLZEY)

ROSEHDBELREERBDET:

System

System.Core(LINQ DIUH)
System.Windows.Forms
Revit API

RevitAPIUI

TRRICOREICHEEBBBAZEBMDYANTT , ENoE.cs TP LD EEICINA TS,

<C#>

using System;

using System.Collections.Generic;
using System.Ling; // in System.Core
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using Autodesk.Revit;

using Autodesk.Revit.DB;

using Autodesk.Revit.UI;

using Autodesk.Revit.ApplicationServices;
</C#>

1.2 DB LNILD7 TG —2avE FRIAY MEENENREF TS m_rvtApp £ m_rvtDoc ZE&LET . T
FCIEEDHITY:

<C#>
[Autodesk.Revit.Attributes.Transaction (Autodesk.Revit.Attributes.TransactionM
ode.Manual) ]
[Autodesk.Revit.Attributes.Regeneration (Autodesk.Revit.Attributes.Regeneratio
nOption.Manual) ]
class RvtCmd FamilyCreateColumnRectangle : IExternalCommand
{
// member variables for top level access to the Revit database
//
Application rvtApp;
Document rvtDoc;

// command main

//

public Result Execute (
ExternalCommandData commandData,
ref string message,
ElementSet elements )

// objects for the top level access

//

_rvtApp = commandData.Application.Application;

_rvtDoc = commandData.Application.ActiveUIDocument.Document;

return Result.Succeeded;

</C#>

2. FRIAV M AVTFAMOBIEETIVITS

773 API ERIAT3IIVE (F. 773) IT430IVTH AN TOH TEIMELET, £9'. MEMLTLD
REaAVE IVTFANDEDEEFIVOLET , COFIYDICIL. isRightTemplate()Bi%i % E & LU THI A
LE 9, isRightTemplate()B8%&(2 . 51%k& LT BuiltinCategory # 7 = 7+ &2 (TENFET,
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2.1 D3AICRDEEEEMULET:

<C#>
//
// (0) check if we have a correct template
//
bool isRightTemplate( BuiltInCategory targetCategory )
{
// This command works in the context of family editor only.
//
if( ! rvtDoc.IsFamilyDocument )
{
Util.ErrorMsg( "This command works only in the family editor." );
return false;

}

// Check the template for an appropriate category here if needed.

//
Category cat = rvtDoc.Settings.Categories.get Item( targetCategory );
if( rvtDoc.OwnerFamily == null )

{
Util.ErrorMsg( "This command only works in the family context." );
return false;

}

if( !cat.Id.Equals( rvtDoc.OwnerFamily.FamilyCategory.Id ) )

{

Util.ErrorMsg( "Category of this family document does not match the

context required by this command." );
return false;

}

// if we come here, we should have a right one.
return true;

}
</C#>

COBB#IE. REFIVILET:
o TJ73Y RXaAVIHEID, _rvtDoc.IsFamilyDocument CCNEFIVDTEET,

o TUTL—MRETFIVEZERANEID, BREDFF1AYMOBTIVUEG
_rvtDoc.OwnerFamily.FamilyCategory.ld & R THEER T3 ENTEET,

LEEOEENELEINSIGES . BT true ZIRU, 25TEITNIT false ZIRTEDELET,

2.2 A v TV RD Execute() B%ih'5. isRightTemplate() B EMFUH LET, FFaAY MIELLTYS

L—hTHIMES . VY RRETEELELET:
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<C#>
public Result Execute (
ExternalCommandData commandData,
ref string message,
ElementSet elements )

// objects for the top level access

//

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

// 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.

//

if( !isRightTemplate( BuiltInCategory.OST Columns ) )
{
Util.ErrorMsg( "Please open #E (A—RJLEEfL) .rft" );
return Result.Failed;

}

<t S

FABAVE—IRVDAORRERHMALTEEHIC, A= DA Ut ERALTVET, T8 BIZTI—
FHUTNESRTEET,

3. LU THMBY Y FEERT S

TUTU— I RIZEHIMTE L, By FOERERIELET . CCCT. RABOTOI7M IV EE R
LT, BAN@s TENERLHLET,

3.1 DFAICRDEEFEMA TIZS, COI— I, BB REM I RERFOITOI7MIVEERLET:

<C#>
//
// (1.1) create a simple rectangular profile
J ) s======ss==ss==sss==ss===ss======s=====s==========
CurveArrArray createProfileRectangle ()
{
//
// define a simple rectangular profile
//
// 3 2
// Tt
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// \ | d h = height

// +———+
// 0 1
/] 4w

//

// 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.

//

double w = mmToFeet (600.0) ;

double d mmToFeet (600.0) ;

// define vertices
//

const int nVerts = 4; // the number of vertices

XYZ[] pts = new XYZ[] {
new XYzZ(-w / 2.0, -4 / 2.0, 0.0),
new XYZ ( , -d/ 2.0, 0.0),
new XYZ (w , d/ 2.0, 0.0),
( .0, d / 2.0, 0.0)
( 0

new XYZ ’
, -d / 2.0, 0.0) };

new XYZ

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

//
CurveArray pLoop = rvtApp.Create.NewCurveArray ()
for( int i = 0; 1 < nVerts; ++1i )

{
Line line = Line.CreateBound( pts[i], pts[i + 1] );
pLoop.Append( line );

}

// then, put the loop in the curveArrArray as a profile
//

CurveArrArray pProfile = rvtApp.Create.NewCurveArrArray():;
pProfile.Append( pLoop );
// 1f we come here, we have a profile now.

return pProfile;

}
</C#>

COBBANTERTIANIN-BEHHN—DDBNET,

mmToFeet()

Revit (77U — Y3V RAER TR BEGLICO1— MeERALET ., APIH LS THEZERTIH AL, BIC, B
MEZEBRTILENRHDET, mmToFeet() DI—Fl&, D FFaAV FDIEDICHZ D Vay 8% A ICER
MENTVET , CODSADEDDIC IE—&R—AF LTS,
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CORETE. API OFEEBRIEL, I-FOHIFEMERET SN, RAMDIRERERRDTEEN-
FI-FT4UTULTVNET, B X3, RRRICEET7IY TUT - bORTHEAICE RSN S S REME DIRRE

MoERGFLET, BBSTUIL—FeERALTVSIEEE. TNoDEZRHTILENHEITLL,
74 U& CurveArrArray($3 W\MEH—TEEFIDOILD Vav)e LTEESNET

TUTL—rERNT, TRRNBEBEHELTHELLD:

o TUIL-FATEHERASINSGTE

o TUJL-MIHRICABSNSREOLHE

o THRICERRTHOREEFER)
KENERERLT, TNOESRIHLITER LTS,

3.2 LR TEERLETOI7MINEFERALT, MULHLMGYIY FEERLET, TEEOBEZEDSA O
ATLIESLY:

<C#>
//
// (1) create a simple solid by extrusion
//
Extrusion createSolid()
{
//
// (1) define a simple rectangular profile
//
// 3 2
// +-——+
// \ | d h = height
// +———+
// 0 1
/] 4w
//
CurveArrArray pProfile = createProfileRectangle() ;
//
// (2) create a sketch plane
//

707

—RIZhn

// we need to know the template. If you look at the template (Metric

Column.rft) and "Front" view,

// you will see "Reference Plane" at "Lower Ref. Level". We are going

to create an extrusion there.

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

//

ReferencePlane pRefPlane = findElement ( typeof( ReferencePlane ), "&Hg
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H" ) as ReferencePlane;
SketchPlane pSketchPlane = SketchPlane.Create( rvtDoc, pRefPlane.
GetPlane()) ;

// (3) height of the extrusion

//

// 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.

//
double dHeight = mmToFeet ( 4000.0 );

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

//

bool bIsSolid = true;

return rvtDoc.FamilyCreate.NewExtrusion( bIsSolid, pProfile,
pSketchPlane, dHeight );

}
</C#>

COBEEBOH TR, FHEC 2 2HONV S —EHEMNERENTNET,
findElement()

CONIVI—BERIZ. BIRICEZONTAMTERRINOBERERELEYT, FIZE SHBE. LAIDPEL—
ERDIIBLHICEATHENHETT . TEEBI—FIE, O FF1AY PORDODICEEBR SN TVET (4§
A)o CODSADIENNIC JE—&R—AF LTLZELY,

LEI-FO—FETT. UTOAYYFEEUHULTET,
_rvtDoc.FamilyCreate.NewExtrusion(),

N BULHLEERTILDICERATIEERLGAYIFTY, 518&ELT, Solid/Void 757 . 7O771)b.
ATYFEEERIERALET ., ATVTFEEEEERTICHICE. ERFHDSRENDI50 1 D&EHA
LET (B, LEEI-FPTUTL- AN SERE),

CCTR, BE. BSEHREN-FI-T1VTLTWEY ., COERTYTL—FHRT, EEETEHOSEL
NIVEDEERECT (BIZIE. TV TL— FOEEROFP TINEHEZR L TH TLEELY),

3.3 XM YNV FEEN L LB DRI EIFE U H LTS, createSolid () BE%E. I LE LM TDAT
JIH M ERLET:
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<C#>
public IExternalCommand.Result Execute (
ExternalCommandData commandData,
ref string message,
ElementSet elements )

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

if ( !isRightTemplate( BuiltInCategory.OST Columns ) )
{
Util.ErrorMsg( "Please open Metric Column.rft" );
return IExternalCommand.Result.Failed;

}

// (1) create a simple extrusion. just a simple box for now.
Extrusion pSolid = createSolid() ;

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

</C#>

3.4 V)Y PN ERECAERSNADEINTANT B7zth. CORF R TI— FEEILRL, RITTHERBMNEGEL
2o EDLITV )Y FIMER SN BN L TH TS,

TEROLITTZ MY IZTIAL T7AIVEER LT, NZE Revit DV FA U TF4LIMNICERELET . 855k,
BEVDREICENENDNNIA—AZRAETIHLENHNET , CCT. VisibilityMode H¥

[ NotVisiblelnProject J1ICEREIN TS RISEFELTZS LY, CNlE, BELLITY P Revit 7OVI
DRELTTIEEL, 773) I715 E—RTEMET B EEERLET

<?xml version="1.0" encoding="utf-8" standalone="no"?>
<RevitAddIns>
<AddIn Type="Command">
<Assembly>FamilyCs.dl1</Assembly>
<AddInId>98F162FC-90E3-411e-BEC8-75D403BBF11A</AddInId>
<FullClassName>FamilyCs.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>
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M A= MVELL).rft) TV TL— be@ALT, 773U ITAERE L TS,

ARV RERITULR T, BNERLELOCEELGLDELNEER, CNE CORBETIE FEBEDOR
BEVTY., I7IVRISANYD OATIIIRTT, EERTERLEZVIVFR. ETIVOMEARETT ., C
No, CORETFIVNCNIAMNIVILBIRSBVVESESLIICHAREZEBMULTLEET,

4. (ESHEDEMN

ROATYIE, VI FOFEICHIST S REEOMICHESDEMREEMLES , ChiE, HE/I5AH
D AR TEMESEILHICHETT  ChIZKY, - ROTEEEETHE. YA XN B BN
SHREN BIMSNZET,

4.1 ROBBEDSAICINZ TS, COREHIE. 62D BAHEONEEEMLET (RYD ARIKD6D
D& MmEID):

<C#>
//
// (2) add alignments
//
void addAlignments( Extrusion pBox )
{
//
// (1) we want to constrain the upper face of the column to the "Upper
Ref Level"

//

// which direction are we looking at?

//

View pView = findElement ( typeof( View ), "IEM" ) as View;

// find the upper ref level

// findElement () is a helper function. see below.

//

Level upperLevel = findElement ( typeof( Level ), "ESHELANJI" ) as
Level;

Reference refl = upperlevel. GetPlaneReference() ;

// find the face of the box

// findFace () is a helper function. see below.

//

PlanarFace upperFace = findFace( pBox, new XYZ( 0.0, 0.0, 1.0 ) ); //
find a face whose normal is z-up.

Reference ref2 = upperFace.Reference;

// create alignments

//
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_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.

//

Level lowerLevel = findElement ( typeof ( Level ), "FZSHLANL" ) as
Level;

Reference ref3 = lowerLevel.GetPlaneReference()

// find the face of the box

// findFace () is a helper function. see below.

PlanarFace lowerFace = findFace( pBox, new XYz (0.0, 0.0, -1.0) ); //
find a face whose normal is z-down.

Reference refd = lowerFace.Reference;

// create alignments
//

_rvtDoc.FamilyCreate.NewAlignment ( pView, ref3, refd );

// (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.

View pViewPlan = findElement ( typeof( ViewPlan ), "TFZSHELAN)L" ) as
View;

// find reference planes

ReferencePlane refRight = findElement ( typeof( ReferencePlane ), A )
as ReferencePlane;

ReferencePlane refleft = findElement ( typeof( ReferencePlane ), "&E" )
as ReferencePlane;

ReferencePlane refFront = findElement( typeof ( ReferencePlane )y, "IEM
" ) as ReferencePlane;

ReferencePlane refBack = findElement ( typeof( ReferencePlane ), "&HE" )
as ReferencePlane;

// find the face of the box

PlanarFace faceRight = findFace( pBox, new XYZ( 1.0, 0.0, 0.0 ) );
PlanarFace faceleft = findFace( pBox, new XYZ( -1.0, 0.0, 0.0
PlanarFace faceFront = findFace( pBox, new XYZ( 0.0, -1.0,
PlanarFace faceBack = findFace( pBox, new XYz( 0.0, 1.0, O.

// create alignments

//

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

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

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

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

}
</C#>

COBBBNTIE. F7IC 3 20D —BEHIERSNTNET,
findFace()

COANLI—BERIE U LY )Y Fhb 52 oNEER TEEERD3ET . TL2BI— R, CORFaAY
FOBEDDICEEBSN TVET (1HEk A)o CODSADENDIC JE-&R—AF LTS,

YUy FQ LR OEESREI ESRB LA IOMICHEEADEEENTHECA T, I- FORAMDERS(CE
B LTSN, CCTIDEMBETENE, - FOENE D THLRILLICEBAETEBIE T TY,

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

NEFUMIBENEZERTEIEELBAYYRTT, 5I8ELTE1I—E200SBZELET, UITITD
3. EHOEmELSBAANMMLESHETZENIC. AIEHILETIVERTNET, CCTIE, EEE1—%
FEALEYT, findElement () & findFace() [FAIL/S—BEETT,

EEITARELRODE, U ERGD, API XYy RTHZ NewAlignment() (£, BEIRICEHELTETILOIA A+
DERE LELEVNS AT, FEEld. RevitAPl.chm 774U bDiRETT:

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

NewAlignment() ZFEICH TRIIC, ENoHRILMECH D CEEENDILENHNFET .
4.2 AV IV FM Execute() hin. addAlignments(pSolid) ZFFUHE LET:

<C#>
public Result Execute (
ExternalCommandData commandData,
ref string message,
ElementSet elements )

{
// (1) create a simple extrusion. just a simple box for now.
Extrusion pSolid = createSolid() ;
// (2) add alignment

addAlignments ( pSolid );

</C#>
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4.3 COB R TI—REEIVRL, BT TIEMNBNELE, COE . SBEEBELLRICE WLKEETS
FFTTHIZE. LNILEE),

5. 8314 7&#EBMT

Mg 1M B—IT IO REEZTA(TE 2 2B MULET :

e 600 x 900
e 1000x300
e 600 x 600

5.1 ROBAFEDSAICIZATLIZELN:

<C#>
//
// (3) add types
//
void addTypes ()
{
// addType (name, Width, Depth)
//
addType ( "600x900", 600.0, 900.0 );
addType ( "1000x300", 1000.0, 300.0 );
addType ( "600x600", 600.0, 600.0 );
}

// add one type

void addType( string name, double w, double d )

{
// get the family manager from the current doc
FamilyManager pFamilyMgr = rvtDoc.FamilyManager;

// add new types with the given name
//
FamilyType typel = pFamilyMgr.NewType ( name ) ;

// look for 'Width' and 'Depth' parameters and set them to the given
value

//

// first 'Width'

//

FamilyParameter paramW = pFamilyMgr.get Parameter ( "M&" );
double valW = mmToFeet ( w );

if ( paramW != null )

{
pFamilyMgr.Set ( paramW, valW );
}

// same idea for 'Depth'

14/19



//

FamilyParameter paramD = pFamilyMgr.get Parameter ( "B4T ) ;
double valD = mmToFeet ( d );
if ( paramD != null )

{
pFamilyMgr.Set ( paramD, valD );
}
}
</C#>

CCTRATHBDEDHDIIAR., FF1AVMDTFPIY Y=y ZTIIDMTT, COATIIDMIRD &L
CTFOEATBHIENTEET:

_rvtDoc.FamilyManager
—E. 77I)R%X—IvERFUIZL. NewType AU FEFERALT, FILLVIM TR T HTENTEFT:
pFamilyMgr.NewType(name)
ROV NEEFEALT, BE%)IIA-RCTIERATIIENTEET:
pFamilyMgr.Parameter ("1g")
ZDET, ROLIIEZRELET:
pFamilyMgr.Set(paramW . valW)

EREOI-FFI2DI1TEEERLET,

5.2 AV OV R®D Execute() hb. addTypes() EFFUH LET:

<C#>
public Result Execute (
ExternalCommandData commandData,
ref string message,
ElementSet elements )

// (2) add alignment
addAlignments (pSolid)

// (3) add types
addTypes () ;

// finally, return

return Result.Succeeded;

}
</C#>

5.3 - FzEILFL. ZITLTHELLD,
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6. ERLIERED7PIVETAIT D
773N E LERESN TN . OB B TI— FEEIL RL, BITTRENTEET,
[ (A= VBT MU Ty L — @R LT, 773 ITF(S5REELTHRE,

ARV FERITULRRIC, 347 34705 T320R1 THMERSNENEINFIVIL T, ENEBR L THAY
A X TERESNINFEND TIZSLY,

ROEE T, FOTOTPMIVEBIELT, SRME. /ISA-RETEEBMT A EEFELET,

18 A. Labl O TEDNSAILI B

Labl Tld. ROAIN-BE#EFRLEFT, HEICGUTTFREOI—- FEIE—&R—-AMCER B OI—F
[CBEDAFHFTIEELY,

e findFace() — -5EADNEIULE LYY NG, BEZONEEE TERER D13
e findElement() — -5ZANZAMTHELVRRIOEREZRDFE(H. SEPLAIDERRELE)
e mmToFeet() — BFIZEIUA—FINDBTII—ME#T D

<C#>
#region Helper Functions

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

PlanarFace findFace (Extrusion pBox, XYZ normal)

{
// get the geometry object of the given element

//
Options op = new Options();
op.ComputeReferences = true;

IEnumerable<GeometryObject> geomObjs =
pBox.get Geometry (op) .AsEnumerable () ;

// loop through the array and find a face with the given normal
//
foreach ( GeometryObject geomOb]j in geomObjs )
{
if ( geomObj is Solid ) // solid is what we are interested in.
{
Solid pSolid = geomObj as Solid;
FaceArray faces = pSolid.Faces;
foreach( Face pFace in faces )

{

PlanarFace pPlanarFace = pFace as PlanarFace;
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// helper function: convert millimeter to feet
//
double mmToFeet ( double mmVal )
{

return mmval / 304.8;
}

#endregion // Helper Functions
</C#>

8% B. C# DAvtE—IRyD AR KT HANII\—BE%

RE T, CHOFDAYE—IRYIADRREBIRAL T HHIC. RONVN - EFEALET, #L
L.cs 77MIVEEBMLT, BEICGUTCTROI— FEeIE—&R—ANTER AR DT— FICAEN{FH FTZELY,

<C#>

#region Namespaces

using System;

using System.Diagnostics;

using WinForms = System.Windows.Forms;
#endregion // Namespaces

namespace FamilyLabsCS
{
public class Util
{
#region Formatting and message handlers
public const string Caption = "Revit Family API Labs";

/// <summary>
/// MessageBox wrapper for informational message.
/// </summary>
public static void InfoMsg( string msg )
{
Debug.WriteLine ( msg ) ;
WinForms.MessageBox.Show( msg, Caption, WinForms.MessageBoxButtons.OK,
WinForms.MessageBoxIcon.Information ) ;

}

/// <summary>

/// MessageBox wrapper for error message.
/// </summary>

public static void ErrorMsg( string msg )

{

WinForms.MessageBox.Show( msg, Caption, WinForms.MessageBoxButtons.OK,
WinForms.MessageBoxIcon.Error ) ;

}
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#endregion // Formatting and message handlers
}

}
</C#>

Autodesk Developer Network
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