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8. fERLEAEETANTD
1% A.Lab2 TEHN BN I—BE%k

1. MONEIVY FEERTS

Labl TEZELLEIIVRENLIRLET, FULIWSAZEEZTEHIC Labl 2IE—F3h\. Labl BA%H:
RTBRENTEET(REBDIBE. Labl OFETREDTOVID MENODTYTTREEHENHLET) .

1.1 Labl 15XV K D5A%IE—L, Lab2 THERTBHDHLNVISAEE EL TS, 77158 ED
J24%&(F. FTEROLIICLTLZELY:

e J7M)l%: 2_ColumnLShape.cs

e 1YV F DIA%:RvtCmd_FamilyCreateColumnLShape

(ENIRLICHNFTH, CCTHRETIL/EHERALTCEENERh, £EL. Z0FE. TOVID M EE.
COFFIAVMATRERSN TS LG, BRTOIZEMTRELTSRLTUZEY)
<C#>

[Autodesk.Revit.Attributes.Transaction (Autodesk.Revit.Attributes.TransactionM
ode.Manual) ]

[Autodesk.Revit.Attributes.Regeneration (Autodesk.Revit.Attributes.Regeneratio
nOption.Manual) ]

class RvtCmd FamilyCreateColumnLShape : IExternalCommand

{

}
</C#>

2. HRmEEEMNTS
B LFEROTAIPMIINEEZELET., CORHIC. 2 2OSBEEEMULTNEET,
o M [OffsetH] — KF., E@E@ IS BE® 150mm LEI(C

o ZIRmE [Offsetv] — EE. I Z IZRENH 150mm AIC

3/18



2.1 ROBBEDSAICF FIZ TS




// (2) do the same to add a vertical reference plane.

//

// find the ref plane at left, which is aligned to line 3-4
ReferencePlane refleft = findElement ( typeof( ReferencePlane ), "k )
as ReferencePlane;

// get the bubble and free ends from front ref plane and offset by td.

//
pl = refleft.BubbleEnd;
p2 = refleft.FreeEnd;

pBubbleEnd = new XYZ(pl.X + tw, pl.Y, pl.Z);
pFreeEnd = new XYZ(p2.X + tw, p2.Y, p2.Z);
// create a new reference plane and name it "OffsetV"

//

refPlane = rvtDoc.FamilyCreate.NewReferencePlane( pBubbleEnd, pFreeEnd,
XY7.BasisZ, pViewPlan ) ;

refPlane.Name = "OffsetV";

}
</C#>

CCTC. 220 BEEERLTVEYT, RNOSREZRTHFELL, FERZRE. TVIL—FAT
[Lower Ref. Levell&& FFoNTWSeENNMNET(ARETVIL— FCTRITSERLAIL),

FULLVSRBEZERITZIEELGAVYYRE. ROEHENTT:
_rvtDoc.FamilyCreate.NewReferencePlane(pBubbleEnd, pFreeEnd. XYZ.BasisZ. pViewPlan)

BubbleEnd & FreeEnd B’ *FE LD 2 mERELET, BubbleEnd (3, FE LOERERBENET, 3
ZHODSIHUL. TIEAD MLERL., FEICHA-STIA R (BubbleEnd) &#& &= (FreeEnd) TE &SN SR 7
[CEITTBRRDMLTY, GEE: NewReferencePlane2 EFEENZREHDAYVY FETFEELET, Chid, F
mLT 3 RzENFET),

COT—2ATE. BEFEOSREOZ 7y MR LT, BIFOSREN S 2 20if R EFEIE-5770
—F&EN. Y ARICATEYMEZMATLET

2.2 XY JIV FM Execute() B ® IsRightTemplate() B EFFUFH T # T, HD. createSolid() FF
UHLORINAIE T, addReferencePlanes() BEEEMEUH LTS,

<C#>
if( !'isRightTemplate( BuiltInCategory.OST Columns ) )

{
Util.ErrorMsg( "Please open ¥t (A—RJLEfL) .rft" );
Return Result.Failed;

}

//  (1.1) add reference planes
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addReferencePlanes () ;
//  (1.2) create a simple extrusion. This time we create a L-shape.
Extrusion pSolid = createSolid() ;

</C#>

23 COFFRT, I-FEEIRL, RITUTHERR T e TESET,

3. LFHIO77M I THULH VEERLET

BINERBE T, RAROTOT7MIVERLELTY )y FEEZLELEL. COERETIE. L FROTAT7MIL
EFERALET, FIRCDENE. TAT7MIDTEREEERT SHHLITTT, Coich. #HLHULATI— FEFE
UEETHEETT,

3.1 ROBE#EDFAICEMULTIESN, COI—FRiE. LEROTOI7 I EEEZLET:

<C#>
//
// (1.2a) create a simple L-shaped profile
//
CurveArrArray createProfileLShape ()
{
//
// define a simple L-shape profile
//
// 5 tw 4
/]
// | | 3 h = height
// d | +=-——+ 2
[ + td
// 0 1
// 6w
//

// 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 ); // those are hard coded for simplicity
here. in practice, you may want to find out from the references)

double d = mmToFeet ( 600.0 ) ;

double tw mmToFeet ( 150.0 ); // thickness added for Lab2

double td mmToFeet ( 150.0 );

// define vertices

//

const int nVerts = 6; // the number of vertices

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

new XYZ(w / 2.0, (-4 / 2.0) + td, 0.0),

new XYZ((-w / 2.0) + tw, (-d / 2.0) + td, 0.0),

new XYZ((-w / 2.0) + tw, 4 / 2.0, 0.0),

new XYZ(-w / 2.0, 4 / 2.0, 0.0),

new XYzZ(-w / 2.0, -d / 2.0, 0.0) }; // the last one is to make the

loop simple

}
</C#>

// 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 );

// if we come here, we have a profile now.

return pProfile;

CCTEL L FRIROYA AETRRERBRIC, - FEEML T BHICATEY MEZN—-FI-T1UTLTWE
T CORBETENODREIEMEEERISETLEMEB. SETHNESDEERTETILHTT . CNHOMEIC
PIA-RZEINH TN, ENOoEBERTHENTEET,

32 FHRLLETOTPMIVEFERALT. ULH LYY FEERLET . createSolid() B#ES LT,
createProfileRectangle() BI# DIV H L% createProfileLShape() B H LICE E#2 2 TS

Ly
<C#>
B
// (1.2) create a simple solid by extrusion with L-shape profile
[/ =================================================================
Extrusion createSolid()
{
//
// (1) define a simple L-shape profile
//
//CurveArrArray pProflie = createProfileRectangle () ;
CurveArrArray pProfile = createProfilelLShape(); // Lab2
</C#>
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33 COFFRT. I—FZEEILRL. EfTLTHER T ENTEET,
4. addAlignment)2EH T3

MESHEEMEREBETILENHIET RAMDTOT7MITIE, 6 2O ESREAD 6 20
HEMEADESEELL, EEERLL LFRIOT7MILTIR, 2 20EAEMSNTNET . MEEHE
OEABEZRREUFFETT, 722U, findFace() AL/ \—E#E . mELDIEFECEHA T B72HIC 3 DB DS
IA-REL TS REZM AT LIIHRIRT B ENHIET

4.1 addAlignments() BA#Zz R 23T, ROI— RTEKEREH LTS

<C#>
//
// (2.1) 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 ), "LEHEELANRJL" ) as
Level;

Reference refl = upperlevel.GetPlaneReference () ;

// find the face of the box

// findFace () 1s 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

//

_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.
//
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Level lowerLevel = findElement ( typeof( Level ), "TFERELANL" ) as
Level;
Reference ref3 = lowerLevel.GetPlaneReference()

// find the face of the box

// findFace () 1s 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 refd4d = 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 ), "TFEELANJL" ) 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 ), "IFmE
" ) as ReferencePlane;

ReferencePlane refBack = findElement ( typeof( ReferencePlane ), T )
as ReferencePlane;

ReferencePlane refOffsetV = findElement ( typeof( ReferencePlane ),

"OffsetV" ) as ReferencePlane; // added for L-shape
ReferencePlane refOffsetH = findElement ( typeof( ReferencePlane ),
"OffsetH" ) as ReferencePlane; // added for L-shape

// find the face of the box

// Note: findFace need to be enhanced for this as face normal is not
enough to determine the face.

//

PlanarFace faceRight = findFace( pBox, new XYz ( 1.0, 0.0, 0.0 ),
refRight ); // modified for L-shape

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

refBack ); // modified for L-shape

PlanarFace faceOffsetV = findFace( pBox, new XYZ( 1.0, 0.0, 0.0 ),
refOffsetV ); // added for L-shape

PlanarFace faceOffsetH = findFace( pBox, new XYZ( 0.0, 1.0, 0.0 ),
refOffsetH ); // added for L-shape

// create alignments
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//

_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 );

_rvtDoc.FamilyCreate.NewAlignment ( pViewPlan, refOffsetV.GetReference(),

faceOffsetV.Reference ); // added for L-shape
_rvtDoc.FamilyCreate.NewAlignment ( pViewPlan, refOffsetH.GetReference(),
faceOffsetH.Reference ); // added for L-shape
}
</C#>

CCETT. AILIS—EH findFace() I2(E 2 2D —JauhiHH EF UE:
. PlanarFace findFace(Extrusion pBox, XYZ normal)

0 PlanarFace findFace(Extrusion pBox, XYZ normal, ReferencePlane refPlane)

OB LATIOEDERUTT , 2 2HDRE%IE. 3FBB DI HELT. IBEENEDEHICHEET S
SERmEZAALET., COBRICE. BAONTERT. ENSZAONLESRE LICHEINTFIVIT SiEE
HKMATHIFET, SEIL. EEHFNTRHIC, 2 2HDN—Jav DB EFERTIVELRHIET, JEiRE
LTrA]L. TEm@L. MOffsetH]. [OffsetV IS HBEICAIEIT. AERETIICER+72TT, T2
—RE. CORF2AY FOEDDICRBESATVET (TR A)o COVFADEENDIC JE—ER—AF LTKES
LYo

EERD(F2I—FULAME. OUYHDFERNEIEUEETT, SHBmEIOffsetH &l OffsetVITEMDGIE
EhEEEFOIIENTEELE,

4.2 ZCT.O—FRIREIVRL, EfTUTHERTHENTEET,
5. N\oA—R%&EMNT S

RIC.22DNGA=FTTW IS LIV TAIZEBMT BLERHIET . EDR T, L FRIOT7MIDEH T ik
ELT. INDDNIA-HZREETTET,

5.1 ROBABEDSAICIZ TIZSLY:

<C#>
//
// (3.1) add parameters
//
void addParameters ()

{
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// parameter group for Dimension is PG _GEOMETRY in API

//

FamilyParameter paramTw = rvtDoc.FamilyManager.AddParameter (
"Tw", BuiltInParameterGroup.PG GEOMETRY, ParameterType.Length,
false );

FamilyParameter paramTd = rvtDoc.FamilyManager.AddParameter (
"Td", BuiltInParameterGroup.PG GEOMETRY, ParameterType.Length,
false );

// give initial values
//

double tw = mmToFeet( 150.0 ); // hard coded for simplicity
double td = mmToFeet( 150.0 );
_rvtDoc.FamilyManager.Set ( paramTw, tw )
_rvtDoc.FamilyManager.Set ( paramTd, td )

}
</C#>

NIA=BEMZBEHIC, FalzB(E, Family Manager D5 A0 addParameter() Vv FEEALET:

_rvtDoc.FamilyManager.AddParameter( "Tw",
BuiltinParameterGroup.PG_GEOMETRY, ParameterType.Length, False)

RADBIEINIA—FDRBIT. FE25|5(%. 84T A4 7OV TNIA—ANECICRRSNINERET D
NIA=B =T TT, §EIDT—ATIE. PG_Geometry Z18E L. MMEIETEITIER UL, I15A—4
(FMTHRJIDTICRRTILIICLET, F3518UL. /IS5A—BDILTTT, TR TTwIETRS/II5A—4 ]
ELTERELTVNET, EBEDEIFE. NIA=IRA VARV A INGA=ANTFZY) - NSA—AQETRTISH
TY,

REER, CCETCORETRIVZEOERILTY:

_rvtDoc.FamilyManager.Set(paramTw. tw)

5.2 A M I3V FEE#H b addParameters() ZFEUFH LTRELY:

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

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

// (3.1) add parameters
addParameters () ;
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}
</C#>

5.3 COFRT, - FEEILRL, RITUTHERR T e CEFT,

6. FEEBMTS

TROLIBERT. SREMIC 2 2OTEEBMULT, FIITA-IDINIVEERLET:
o [E ETOffsetVIDEDTiE — 115A—3Tw]
o TIEM ElOffsetHIDEDTiE— 15A—41Td]

6.1 ROBEA#EIIV R DSAICEMULET:

<C#>
//
// (3.2) add dimensions
//
volid addDimensions ()

{
// find the plan view

//
View pViewPlan = findElement ( typeof( ViewPlan ), "TF&EHELANJ" ) as

View;

// find reference planes

//

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

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

ReferencePlane refOffsetV = findElement ( typeof( ReferencePlane ),

"OffsetV" ) as ReferencePlane; // OffsetV is added for L-shape

ReferencePlane refOffsetH = findElement ( typeof( ReferencePlane ),
"OffsetH" ) as ReferencePlane; // OffsetH is added for L-shape

//

// (1) add dimension between the reference planes 'Left' and 'OffsetV'
and label it as 'Tw'

//

// define a dimension line

//

XYZ p0 = refleft.FreeEnd;

XY7 pl = refOffsetV.FreeEnd;
Line pLine = Line.CreateBound( p0, pl );
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// define references

//

ReferenceArray pRefArray = new ReferenceArray();
pRefArray.Append( reflLeft.GetReference())
pRefArray.Append( refOffsetV.GetReference());

// create a dimension

//

Dimension pDimTw = rvtDoc.FamilyCreate.NewDimension ( pViewPlan, pLine,

pRefArray );

lable

// add label to the dimension
//

FamilyParameter paramTw = rvtDoc.FamilyManager.get Parameter ( "Tw" );
pDimTw.FamilylLabel = paramTw;

//

// (2) do the same for dimension between 'Front' and 'OffsetH', and
it as 'Td’'

//

// define a dimension line

//

p0 = refFront.FreeEnd;

pl = refOffsetH.FreeEnd;

pline = Line.CreateBound( p0, pl );

// define references

//

pRefArray = new ReferenceArray () ;
pRefArray.Append( refFront.GetReference() );
pPRefArray.Append( refOffsetH.GetReference())

// create a dimension

//

Dimension pDimTd = rvtDoc.FamilyCreate.NewDimension( pViewPlan, pLine,

pRefArray );

}
</C#>

// add label to the dimension
//

FamilyParameter paramTd = rvtDoc.FamilyManager.get Parameter( "Td" );
pDimTd.FamilyLabel = paramTd;

IKFESTREEETIED 2 2OHREEMUTNET . CCTRL KFETERCOVWTHESRLET N, AR
EETEICHRIUOYYIELTEIHZENTEET,

TEREERTEEBAYYRICBROAYY FEFERLET:

_rvtDoc.FamilyCreate.NewDimension(pViewPlan. pLine. pRefArray)
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AD5IHEE1-TT, SEDBE. FTEREHEELTT. 5 2 518, TEOMPMETT, T,
2D0ZREND 1 22FALET . 3FB . ROI-FIRT LI, [E1EMOffsetVISRESE. SR
DELHITY:

ReferenceArray pRefArray = new ReferenceArray();

pRefArray.Append( refLeft. GetReference());
pRefArray.Append( refOffsetV.GetReference());

TE TR, FOEY YAy TRE LR/ SA— AT TWI TSR EEMUET:

FamilyParameter paramTw = _rvtDoc.FamilyManager.get_Parameter( "Tw" );
pDimTw.Label = paramTw;

6.2 A VDIV FE# N B addDimensions() #FEUH L TESLY:

<C#>
public Result Execute( ...

{

// (3.1) add parameters
addParameters () ;

// (3.2) add dimensions
addDimensions () ;

}
</C#>

6.3 CCT. d—F&EIVRL, RITLUTHER T BN TEET,

7. addTypes() DEH

RATEEETBRICEBLEITNEBLEL., SHIC2 2D/I\FA—-ahHNFET, addType() BAEEEFH LT
WEELL, SEL.LFHOEHEEETSD 2 DDEBMEIE “Tw” & “Td" ZRAELET, Mgl NFES].
MwIB LT TAICRIETSTER T, ROEERFD 2 2031 T&eMAFLLD:

e “600 x 900" - 600 x 900 x 150 x 225
e “1000 x 300” - 1000 x 300 x 250 x 75

e “600 x 600" - 600 x 600 x 150 x 150
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CND2IDINTA—ADERTE LISMZ, ZEEFIHIFE. RILATYDRITWISLIUTTAIDEEEICH ST
(FFENFET,

7.2 Tit CaddType() 2B # L TRELN:
<C#>
// (3.3) add types

void addTypes ()
{
// addType (name, Width, Depth, Tw, Td)
//
addType ( "600x900", 600.0, 900.0, 150.0, 225.0 );
addType ( "1000x300", 1000.0, 300.0, 250.0, 75.0 );
addType ( "600x600", 600.0, 600.0, 150.0, 150.0 );

}
<C#>

8. fERLILEETAIT S
ENRUTTAMRICRTT DEMNBELE,

FARRICRDES31T%E Revit D7 R4V IZITTAL I74IUAFHIMZ R ZENTEET FHLLVITY RFEE
0T 3h. Lablh b BEEHZBENTEET), £5Ah. BEVDRIBE—HTEILS. HELGREHET W
AR

<?ml version="1.0" encoding="utf-8” standalone="no"?>
<RevitAddIns>

<AddIn Type="Command”>
<{Assemb|yFamilyGCs.dl |</Assemb|y>
<AddInId>FC5E150A-967B-4cc9-A7B0-3AA29C5DA9DI</AddInTd>
<Ful |ClassName>Fami | yCs. RvtCmd_Fami | yCreateCo lumnLShape</Ful |ClassName>
{Text>Family Labs Create L-Shape Column</Text>
<{Description>Family API lab 2 to create L-shaped column</Description>
<VisibilityMode>NotVisiblelnProject</VisibilityMode>
<{AccessibilityClassName>Revit. Samples. SampleAccessibilityCheck </AccessibilityClassName>
<Vendor [d>ADNP</Vendor [ d>
<VendorDescription>Autodesk, Inc. www. autodesk.com</VendorDescription>
</AddIn>

<{/RevitAddIns>

MEA—MVEELLD).fToTL—heEALT, 773Y IT/AEREL TS,
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ARV RERTTIE BOTOTPMIVPLFERERT CENDINET, HETAILTH TSN

EEEC220 ENBMSN IR TEETH?
SHERIEUGNIFFENTOETH?

773 84T HAPOTTIHE 1D T D2 0MDEMIITA=2TTw T Td IR R RESNFTH?
32DAIATHIE LAERENTLETH?

BB TEERVGERT L., ENICA>THOYA AN EESNETH?
TOVIDMIAERR LET7IVEBMU TSN, #EEAFUEMRBE VI ZHH>TVETH?

ROEE T, CSTERLEZAETPI) EIC, BHEREYTUZINEEMULTVEET,

{18k A. Lab2 TEHONBALI—BE#

Lab2 TlE, £ 1 20NN —E#EEMLELZ BHEISEUTFROI—FEIE—-&R—ATHERF D
- RICREDAFHFTES LY,

e findFace () — N\=Y3v 2 TY, GEAONEHULHULYIYRT, BAONERERFS. 5EAoN
SHRELICOHFEEZRITET,

<C#>

// helper function: given a solid, find a planar
// face with the given normal (version 2)
// this is a slightly enhaced version of the previous
// version and checks if the face is on the given reference plane.
//
PlanarFace findFace( Extrusion pBox, XYZ normal, ReferencePlane
refPlane )
{
// get the geometry object of the given element
//
Options op = new Options();
op.ComputeReferences = true;
GeometryElement geomObjs = pBox.get Geometry( op );

// 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 = (PlanarFace) pFace;
// check to see if they have same normal
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if( ( pPlanarFace != null ) && pPlanarFace.
FaceNormal.IsAlmostEqualTo ( normal ) )
{
// additionally, we want to check if the face is on the
reference plane

//
XY7Z p0 = refPlane.BubbleEnd;
XYZ pl = refPlane.Freeknd;

Line pCurve = Line.CreateBound( p0, pl );
if ( pPlanarFace.Intersect ( pCurve ) ==
SetComparisonResult.Subset )
{
return pPlanarFace; // we found the face

}

}

// will come back later as needed.
//
//else if (geomObj is Instance)
//{
e
//else if (geomObj is Curve)
//{
//}
//else if (geomObj is Mesh)
/74
e
}

// if we come here, we did not find any.
return null;

}
</C#>

Autodesk Developer Network
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