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8. ERLEAEETAMNTD
{18% A.Lab2 TEHNBAIL)—BEEK

1. BMONESEIVY FEERTS

Labl CTEZELEIIVREILIRLET, FLLWSAZEERZTEHIC Labl 2IE—F3h\. Labl BA%H:
RTDIENTELT(REBDHS. Labl OETHREDTOVID MENWDTYTTEEEHENHLET) .

1.1 Labl 153XV R H52JE—L. Lab2 THEXTBLHDH LIVISAEE ZE L TS, T71IL8ED
FA4&(E. FEROLIICLTLIZEL:

e J74)L4%: 2_ColumnLShape.cs

e YV F D324 :RvtCmd_FamilyCreateColumnLShape

(DR ULICBDFTH, CCTHETSRAFERALTEHBUOEE, LEL, EDIHZE. TOVIVMABE,
CORFIAVPATEERSN TS B IFE. B TOIRBMTRELTSRLUWTEZSY)
<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. HRETEMTS
Bl L FEROTOI7MIIVEEEZLET, COLDIC. 2 2OSBEZEMLTVEET,
o ZHAM [OffsetH] — /KF. NE@EISHBE® 150mm EI(C

o SHBMm [Offsetv] — EE. £ ISEBEHH 150mm HIC
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2.1 ROBBEDSAICH FMA 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 ), "&E" )
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#>

CCT. 2703 REEERLTNEY ., RYOSHREZR(H#FELL. FTERERSE. TVTL—FAT
Lower Ref. Level J€& F(FoN TS IENDMFT (BAXRETVIL—FTRITSELAIL),

FLLVSRBEZERTIEIELGAVYYRE, ROEENTT:
_rvtDoc.FamilyCreate.NewReferencePlane(pBubbleEnd. pFreeEnd. XYZ.BasisZ. pViewPlan)

BubbleEnd & FreeEnd B’ *FE LD 2 mERELET, BubbleEnd (&, FELDERERLBEINFET, 3
ZHODOSIHUL. TIEAD MLERL., FEICHA-STIA R (BubbleEnd) &8 &= (FreeEnd) TRE &SNS R
[CEITTBIRDMLTYT, GEE: NewReferencePlane2 EFEENZREHDAYVY FETFEELET, Chid, F
HLET3 RAEENEY),

COT—ATI. BEVSEEROA 7Y M ER LT, BAEOSEEMHL 2 20iG A EZE1E—-33770
—FEED. Y ARICATEYMEEMATVET,

2.2 AMY IV RO Execute() B%® IsRightTemplate() BI#ZIEUH T % T, hD. createSolid() M
U LORTDALE T, addReferencePlanes() BIEEFEUH LTS,

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

{
Util.ErrorMsg( "Please open #F (A—RJILEfL) .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 COBFRT, A—FEEIVRL, BITUTHER T HENTEET,

3. LFHRIO7PMITHUH LUEERLET

BIORETE. RABOTOT7MIVEMULHLTY )y FeEELELE, CORE TR, L FHOTOT771)L
EFERALET, FIRCDENE. TAT7MIDTEREERT AT TT, COkch. #HLHULATI- FEFE
UEFTHETT,

3.1 ROBEEDSAISEIMULTES, 20— RiE. LEFEROTOI7 IV EEE LET:

<C#>
//
// (1.2a) create a simple L-shaped profile
//
CurveArrArray createProfileLShape ()
{
//
// define a simple L-shape profile
//
// 5 tw 4
/] e+
// \ 3 h = height
// d | ===+ 2
[ i + 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 1 = 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;

CCTE L FRROYA AETR RERBRIC, - FEEMLTBTHICATEY MEZN—-FI-T1UTLTLE
T CORBETENODREEMEEERISELEMEB. SETHNESDEERETILHTT . cNHOMEIC
PSA-RZEINE TN, ENEBERTHENTEET,

32E&LETOIPMINEFERLT. LE LYY RFEER LET . createSolid() B#ZzS LT,
createProfileRectangle() B DU H L% createProfileLShape() B U H LICE S 2 TUES

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 = createProfileLShape(); // Lab2
</C#>

7118



33 COBFRT. - FEEIVRL, EITUTHER TR LN TEET,
4. addAlignment)2EH T3

MESHEEMEREBETILENHIET . RAMDTOT7MILTIE, 6 2O ESREAD 6 20
HEMEADESEELZ, EEERLL LFRIOTPMILTR, 2 20EAEMSNTNET  MEEDHE
OEABZRRE UFFETT, 727Z0L. findFace() AL/ \—E#E . mELDIEFECHEA T B72HIC 3 DB DS
ARV TS RE AT LIIHRIRT D ENHIET

4.1 addAlignments() B#E R D13, ROI— FCEAKZEEH LKLY

<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 ), "IEM" ) as View;

// find the upper ref level

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

//

Level upperLevel = findElement ( typeof ( Level ), "ESHELA)Y ) 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 ), "FZSHLANJL" ) as
Level;
Reference ref3 = lowerLevel.GetPlaneReference() ;

// find the face of the box

// findFace () i1s a helper function. see below.

PlanarFace lowerFace = findFace( pBox, new XYzZ( 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 ), "FZSHELAN)L" ) as
View;

// find reference planes

ReferencePlane refRight = findElement ( typeof( ReferencePlane ), "B )
as ReferencePlane;

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

ReferencePlane refFront = findElement ( typeof( ReferencePlane ), "IFEE
" ) as ReferencePlane;

ReferencePlane refBack = findElement ( typeof( ReferencePlane ), "HE" )
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#>

CZETT. AILVI—FE% findFace() (C1E 2 20N —JavhiH EF L
. PlanarFace findFace(Extrusion pBox, XYZ normal)

[J  PlanarFace findFace(Extrusion pBox, XYZ normal, ReferencePlane refPlane)

RYIDOBEEIILAEIOEDNERUTT . 2 2HDEAEIL. 3SBBDSIHELT. MEENEDOLHICLEET S
SERmEZAALET ., COBRICE. BAONTERT. ENSZAONLESRE LICHINTFIVIT SHEE
HKMATHIFET, SEIT. EEHFNTRHIC, 2 2HDN—JaVDBEHEFERTIVELRHIET, JERE
LTrAaL. TEmL. IOffsetH]. [OffsetV IS HBEICAIEIT. AERETIICER+72TT, T2
— Rl CORFIAY POEDODICEEEHSZA TVET (T8 A)o CODIADENDIC IE—E&R—F LTS
LYo

EERDFZI—FILSE. OUYDDFEDIIFE UEETT, SEBEIOffsetH &M OffsetV | CEMDLLE
EhEEEFOITENTEELE,

4.2 ZCT.O—RIZEIVRL, EfTUTHERTHENTEET,
5. NSA—=R%&EMT S

RIZ,2D2DNFGA=ATTWIB LU Td I ZEMTIDHENHDET, FDET. L FRIOT7MIDEH T %
ELT. INBDINSA—SEEETTET,

5.1 ROBAEEDSAICIZA TSN

<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 FEFEALET:

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

RADEIEINIA—RDRRIT., FE25|5(%. 84T A4 POV TNIA—ANECICRREININERET D
NIA=B =T TT, SEIDT—ATIE. PG_Geometry Z18E L. MMEIETEITIER UL, II5A—4
(FMTHRJIDTICRRTILIICLET, F3518UL. 1 SA—BDILTTT, TR TTwiETRS/II5A—4 ]
ELTERFELTVNET, EBEDEIFUE. NIA=IRA VARV A INGA=ANTFZY) - NSA—AQETRTISY
TY,

BRIEE, CCEFCORB TRV OLRLTY:

_rvtDoc.FamilyManager.Set(paramTw. tw)

5.2 A M I3V FEE#H b addParameters() ZFEUFH L TR ELY:

<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#>

53 COFRT, - FEEILRL, RITUTHERR T e CEFT,

6. SHEEEMT D

TREOLIBEERT. SREMIC 2 DDTEZEBMULT, FISA-FDININEERLET:
o [EETOffsetVIDRDTiE — IN5A—ATTw]
o TIE@IEMOffsetH DD E— JI5A—AITd]

6.1 XOBE#EITV R DSAIEMULET:

<C#>
//
// (3.2) add dimensions
//
void addDimensions ()
{
// find the plan view
//
View pViewPlan = findElement ( typeof( ViewPlan ), "TFZSHELAN)L" ) as
View;

// find reference planes

//

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

ReferencePlane refFront = findElement ( typeof( ReferencePlane ), "IFE
" ) 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 );

// 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
lable it as 'Td'

//

// define a dimension line

//

p0 = refFront.FreeEnd;

pl = refOffsetH.FreeEnd;

pline = Line.CreateBound( p0, pl );

// define references

//

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

// create a dimension

//

Dimension pDimTd = rvtDoc.FamilyCreate.NewDimension( pViewPlan, pLine,
pRefArray );

// add label to the dimension
//

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

}
</C#>

IKETEEERETED 2 DOTEEEMULTVET . ST AKFEHRCOWTERRLETH, EARRIC

EETACLRILOYYDZE TEIHBZENTEET,

TEREERTBEBAYYRICRERDAYY FEFERLET:
_rvtDoc.FamilyCreate.NewDimension(pViewPlan. pLine. pRefArray)

13/18



RYD5IHIE1—TT, SEDIGE. FEREEELET, 5 2 518E. TEONEARKLETT, T,
200N BEHL 1 DEFERALET, 3FB L. XROD—FHRT L5, &£ 1EMOffsetV 1B BESL. B
DEFITY:

ReferenceArray pRefArray = new ReferenceArray();

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

TETH. BOEY VAV TEBELEATA—ATTwI TSR ERMUET:

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

6.2 AM NIV FEE%HH addDimensions() ZFEUH LTESLY:

<C#>
public Result Execute( ...

{

// (3.1) add parameters
addParameters () ;

// (3.2) add dimensions
addDimensions () ;

}
</C#>

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

7. addTypes() DEH

RATEEETBIRICEBLGITNEHBLEL., SHIC2 2DI\FA—-ahHNFET, addType() BAEEEFH LT
WEELLD, SEL.LFHOEHEEETSD 2 DDEBMIE “Tw” & “Td" ZRELET, Mgl NFESL.
MwWIBLUTTAIER ST B TER T, ROMBERFD 2 2081 T&emMaFLLI:

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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7.1 TEEOBEEEIIAICIZTIZELY:




NB22DINTA—BDERTE LM, EEEAEHIFE. BUAYYIRITWISSLUTTAIORECEHT
(FFENFT,

7.2 Tt CaddType()EE # L TREELN:

<C#>

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. ERLIXETANT D
BN ELTTFAMRICRITS DR B R OELE,

FARRICRDESE1T%E Revit D7 R4V IZTTAL I74IUAHIMZ R ZENTEET FHLLVIIY FEE
M09 3h. Lablh b BEEHZBENTEET), £5Ah. BEVDRIBE—HTEIL. BEBLGHREHET W
AR

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

<AddIn Type="Command”>
<{Assemb|yFamilyGCs.d| |</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—FVEELLD).fToTL—reEALT, 773Y IT/AERE LTS,
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ARV FERTTIE HOTOTPMIVPLFERERT CENDINET, HETAILTH TSN

EEEC220 ENBMSN IR TEETH?
SHERIEUGNIFFENTOETH?

773 84T HAT7OTTIHE 1D T D2 2MDEMIS5A=2TTw e Td IR R RESNFTH?
32DAIATHIE LAERENTVETH?

BRZAMTEERLVGERT L. ENIA>THOYA ANERSNETH?

TOVID MR LIET7IVE B MU TSN HEHAFULEMRBE VN ZHH>TVETH?

ROEB T, CCTHER LA TPIVLIC BHEXEITUZINZEMLTVEET,

f18% A. Lab2 TEHN 3N/ \—BE %K

Lab2 TlE, £ 1 20NN —BE#zEMLELZ, HEICEUTFROI— FEIE—-&R—ATHERF D
O— RICBEDFF TS LY,

e findFace () — N\=Y3av 2 TY, AN ULHULYIYRT, BAONLERERS. ANk
SERmECHTFEEROTES,

<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
//
XY7 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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