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1. HMEBIRVFEERTS

1.1 Visual Studio TRFEEFE(CHZEIRLTHFHLLVIZA F14T3Y(NET Framework) 7OV 1Y MEERK
LT, SBEEMULTAEIYVFERERLET, 771V EREDSABLER, CITIE CHEEIRLTTE
DESCLTLESLY:

YYa1—23av4: FamilyLabs

7JOY1H b #: FamilyLabsCS

7744 1 FamilyCreateColumnRectangle.cs

JV F D5A%4:RvtCmd_FamilyCreateColumnRectangle

JL—L7D—5: NET Framework 4.8

(CCTHRETRAFERALTEBVER, LEL, EDZE . TAVIVMABE  CORFIAV AT
[FEEBRSN TSR, BATOIEFTRELTSRLTUIZEY)

ROSEHDBELREERBDET:

System

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

RevitAPIUI

TRRIHOEBICLELLDRRZERDUANTT , ENoZ.cs TP ILDBEEICIMA TS,
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1.2 DB LRLDZ VT =23V REIAV FEENEFNRIFTS m_rvtApp & m_rvtDoc ZE&ELET . T
CIEZDHITT:
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2. FRIAV M- AVTFALOBEMEETIVITS

773 API #FIBT 3TV R (E, 773 IT430IVTF AN TOH CEMELE T, £9'. I|ARLTLD
REFaAV b AVTEANDEEEFIVILET, COFIVDICIE. isRightTemplate() B %% E & L THI A
LZT . isRightTemplate()B8%k(E. 51%& LT BuiltinCategory #7  x/h &2 (TEDET,

2.1 H3AICRDEAEEEMUET:

<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;

}

// 1f we come here, we should have a right one.
return true;

}
</C#>

COR#IE. ReFIvILET:
o TJ73Y) FXaAVIEDIN, rvtDoc.IsFamilyDocument CCNEFIVITEET,
o TUIL—MHEIFIVEZRANEID., TREDFF1AY MOATIVE
_rvtDoc.OwnerFamily.FamilyCategory.ld # R THEER T BN TEET,
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LEEOEENELEINDES . BT true ZIRL., 25TRITNIT false ZIRTEDELET,

2.2 A I3V R® Execute() B%H 5. isRightTemplate() B EFUH ULFET, FFaAY MIIELLVTYTS
L—bFTRWNEES. IVV REETEELLET:

<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;

}

<ci> e

FEEAYVE—IRYDADRREEMALTILEHIC. AILIS— DA Ut BFERLTNET, 8 BI-TI—
R YT N ESHBTEET,

3. MULHLUTHEMEBY )Y FEERRTS

TUTL— M ERIZEHIBTCER D, BV )y ROERERIRLET . CCT. RAMDTAT7M IV EE &
LT, BANzEsTENERLLHLET,

31 DFAICRDEEFEMATLIZE, COI—FIF, BHBREMIRERFOITOI7MIEERLET:

<C#>
//

// (1.1) create a simple rectangular profile
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mmToFeet()

Revit (37U —YaVyRAER TR EAGLICO— M ERAULET . AP LS THERER TG AL, BIC, B
SMEEHRITIZHELRHNET, mmToFeet() DI—FRIE. CHDRFIAY FDEDICHZEH VAV 48k A ICEE
MEINTVET, CODFADEND(C JE—&R—AF LTLIEELY,

COEETIE. APl DZEEBHEL. I- FOHIFRMEEE L TREHIC. RAFDIEREEREDTEE/\—
RIA=F4OOLTVET, B4 XE. REICEHET73Y TV TL— PORTHRFICERZSNI S BEM O
hoEBLET, BLa3T7U7L—FeERLTNSIEER. FNoDEZRETTILENHDZTLLI, TO7
74U CurveArrArray(H2WMEH—TEHIDILY Vav)eLTEESNET,

TUTL—rERNT, TEENEBEHELTHELLD:

o TUIL-FATERINSGTE

o TUIL-HMIFEHIICAESN S REOAH

e THRICEERTHRLE(RR)
EENERERLT, TNOESEIHLITERE LTS,

3.2 LR TEELETOI7ANEFEALT, HUHLIGYIY REERLET, TEeOBEEED)ZA 1—RICHhH
ATLIEALY:

<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

//

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

Column.rft) and "Front" view,
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// 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 ), "SHE

" ) as ReferencePlane;
SketchPlane pSketchPlane
GetPlane()) ;

SketchPlane.Create (_rvtDoc, pRefPlane.

// (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
2lse,

//

bool bIsSolid = true;

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

}
</C#>

COBEHDBTIE. FIC 2 2DHDOAINN—BEENMERSNTNET,
findElement()

CONVI—BAEIE, BIBICEZONAM TERRINOERERELFT, HZE. SE@E. LA)PE1—
ZROGBEHIHERTEIENHEEXET, T2RBI—FE, COFFIAY FOBDODCE R EINTUNET (8%
A)o COHFADEENDIC AE—8&R—AF LTLEELY,

ERI-FO—FETT. LTOAYYFEFFHLTVET,
_rvtDoc.FamilyCreate.NewExtrusion(),

hiE, HLHUEEERTRENICHERTZIEELGAYYRTT, 518&LT. Solid/Void 734, 7A771JL.
ATyFEBmESSEFERALET, ATVFTEREERTIENICE. EEFHFDSEBENDI50 1 D%FER
LET @, £EEI-FPFUTL—-FAD'SE@E"),
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CCTR BE. BSEREN-FI-T1VTLTWEY ., COERTYTIL—MEET, EEETEHOSEL
NIVEIDERETYT (BIAE ., 77— FOEAROF TINERERLTH TLESLY),

3.3 XDV FigREN b L EEDRE S EIE U H LTIEELY, createSolid () BA%(3. LH LM TD7T
JID M ERULET:

<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 () ;

<ci> ce

3.4 VY FHERECERSNEDEIDNT AN B7zth. COR R TI— FEEILRL. RITTHEMMEVEL
2o EDEITV)Y FHMERSN BN L TH TS,

TEEDIICT MY IZTIAL 774V EER LT, N Revit D7 FAVUT1LDMICERELET . 155,
BEVDIREBCENFNDINIA—AZRAETILENHNFT , CCT. VisibilityMode H

[ NotVisibleInProject JICERESN TS RISTEE LTS, chld, RE LYY P Revit 7OYT
DRELTTIRIL, 773U I7145 E— RTBIMETBCEEEKRLET,

_n

<?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>
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<VisibilityMode>NotVisibleInProject</VisibilityMode>
<AccessibilityClassName>Revit.Samples.SampleAccessibilityCheck </Accessib
ilityClassName>
<VendorId>ADNP</VendorId>
<VendorDescription>Autodesk, Inc. www.autodesk.com</VendorDescription>
</AddIn>
</RevitAddIns>

[FE(A— MVERLD.ft1 77— MeERULT, 773Y IT13&R£F LTS,

ARV RERITULER T, BNERULELOCEELGLDELNEER, CNE CORFETIE FEEDOR
BENTT, I7IVRINSANIYD OATIIDITT, EERTERLLZVIVER., ETIOMERETT, C
N5, CORITPIVCIGAMVILBIRD BV ESEBHLOCHREEEMLTLEET,

4. (LESHEDEMN

ROATYIE VI FOFEICHISTPSREEDREICHESDEMREEMLET . TN, HE/ISAH
D AR TEMESERLHICHETY  ChISKY, I-YHRDOTEEEETHE. YA XN B EFE SN
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 ), "IEME" ) as View;

// find the upper ref level

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

//

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

Reference refl = upperlLevel. GetPlaneReference () ;

// find the face of the box
// findFace () 1s a helper function. see below.
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PlanarFace faceBack

// create alignments
//
_rvtDoc.FamilyCreate
faceRight.Reference );
_rvtDoc.FamilyCreate
faceleft.Reference );
_rvtDoc.FamilyCreate
faceFront.Reference ) ;
_rvtDoc.FamilyCreate
faceBack.Reference );

.NewAlignment ( pViewPlan,
.NewAlignment ( pViewPlan,
.NewAlignment ( pViewPlan,

.NewAlignment ( pViewPlan,

findFace ( pBox, new XYZ (

0.0, 1.0, 0.0 ) );
refRight.GetReference (),
refleft.GetReference(),

refFront.GetReference (),

refBack.GetReference (),

}
</C#>

COREBANTIE. FHEIC 32D —BEHAEREINTNET,
findFace()

COANLI—BEEIE BMUH LYY EhL 52 oNZER TEEER O13ET . TE£BI—-RlE. CORFaAY
FOFDDICEEHESN TVET (8% A)o COTFADENNIC AE—&R—AF LTS,

YUy FO LR OEESEREI ESRBLUAIOMICHEADEEEMNT3ECA T, I- FORADER S (E
B LTS, CCTLOEETENE, I- FOEDE S TERILLIICEBE TESETTY,

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

NE. FUMIBEENEEERTEIEELGAYYRTT, 5IHELTEL1—E200BBEELET, UITITD
I, LENEELSBEANLESHETZEHIC. BIEILETIVER TGS, CCTE. E@E1—%*
FRALET, findElement () & findFace() (FAJLIS—BEETT,

EETARELOE., UL EEGD, API XYY ETHB NewAlignment() (&, BEIRIICEHELTETILOIA AL
DEREESLELELD R TT, TRl RevitAPL.chm 774 )L oDk T

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

NewAlignment() ZFE(CH T RIIC. ZNoNRILALEICHE CEEHENHBILENHNET,
4.2 AV IV FM Execute() hin. addAlignments(pSolid) ZFFUH ULET:

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

{

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

// (2) add alignment
addAlignments ( pSolid );

</c#>
4.3 COBFRTI—FEEILRL, RITTREMBMIENFELL, CORE, SRELEUVRICEWKIEETS
FFTTBIZLE, LRAILDEFSBE),

5. 8314 7&#EBMT

Mg 1M B—IT IO REEZTA(TE 2 2BMULET :

e 600 x 900
e 1000x300
e 600 x 600

5.1 ROBEDSAICIMATIZSLY:

<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 ( "ig" ) ;
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double valW = mmToFeet ( w );
if ( paramW != null )
{
pFamilyMgr.Set ( paramW, valW );
}

// same idea for 'Depth'

//

FamilyParameter paramD = pFamilyMgr.get Parameter ( "BAT ) ;
double valD = mmToFeet ( d );

if ( paramD != null )

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

CCTRATBDEDHBIFAR., FFIAVMDTFPIY I2—Iv 7T IV T, COATIIHMIRD &L
UCTFOEATBHIENTEFET:

_rvtDoc.FamilyManager
—E., 773UV R—IyEREFE UL, NewType AVYYREFERLT, LUV TEER T EENTEET:
pFamilyMgr.NewType(name)
ROAVNBEYEFERALT, BEN\TARIPHEATEIENTEET:
pFamilyMgr.Parameter ("1g")
EDET, ROLIIMEERELET:
pFamilyMgr.Set(paramW. valW)
EEOI-REFI2DH1TEEELET .

5.2 A OIV R® Execute() N, addTypes() ZFEUFH LET:

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

{

// (2) add alignment
addAlignments (pSolid)

// (3) add types
addTypes () ;
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// finally, return
return Result.Succeeded;

}
</C#>

5.3 1—F&EILFL, ZITLTHELLD,

6. fERLILET7IVETALT S
HI7IUBE UHERSN TS, COBE AT REEIV KL, RITT RN TEES,
MHE(A— MLBLD) ) 7 TL— ME@ERL T, 773 TF(AERBL TS,

ARV RERTUERIC, 847 H470TT320841 THMER SN HEINTFIVIL T, ENEEA L THENY
A X TEESNINENDTIZSLY,

RDOEE T, ZFOTOTPMIVEEELT, SBE., /IOA-RETEZBMT A EEEELET,

{18k A. Labl OFFTEONSZAIL I—BEEK

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

e findFace() — -5ALNEILE LYY NG, EZONEEE TERER D13
e findElement() — -5ZNZAMTHELVRRIDERERDTE(H. SEPLAILDERRBLE)
e mmToFeet() — BAIZEIUA—FLNDII—IMEHRTS

<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

//
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if ( elems.Count > 0 ) { // we should have only one with the given
name.
return elems[0];

}

// cannot find it.
return null; }

//
// helper function: convert millimeter to feet
//
double mmToFeet ( double mmVal )
{

return mmval / 304.8;
}

#endregion // Helper Functions
</C#>

8k B. C#t DAyE—IRYDAERTT NI -

EE TR, CHOF DAY E—INYIADRTEHIRIL THTHIC, RONVN-BEREERALET . #HL
L\.cs TV ZBIMLT, B EGUTTFEREDI— FEIE—&AR—ANCER P DI— RICAEDFF(FTSLY,

<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 ) ;

}
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MessageBox wrapper for error message.

public static void ErrorMsg( string msg )
{

WinForms.MessageBox.Show( msg, Caption, WinForms.MessageBoxButtons.OK,

WinForms.MessageBoxIcon.Error ) ;

}

#endregion // Formatting and message handlers

}
</C#>
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