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Abstract. BRep is short for Boundary Representation. Boundary Representation gives a complete
description of an object by associating topological and geometric information for solid modeling.
In this case, objects are described by their boundaries. There are two types of information in BRep:
Topological information and Geometric information. This paper is concerned with the Box BRep
in OpenCascade, and also show how to use Tcl script to dump box BRep info.
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1. Introduction
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Vertex: a zero-dimensional shape corresponding to a point in geometry;
Edge: a shape corresponding to a curve, and bound by a vertex at each extremity;
Wire: a sequence of edges connected by their vertices;

Face: part of a plane(in 2D geometry) or a surface(in 3D geometry) bounded by a closed

wire;

Shell: a collection of faces connected by some of the edges their wire boundaries;
Solid: part of 3D space bound by a shell;
® Compound solid: a collection of solids.
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Figure 1.1 Topological Entities in OpenCascade
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Figure 1.2 Topological Shape Hierarchy of OpenCascade
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Figure 1.3 Orientation of Faces
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2. Dump Box BRep Info by Tcl

N TR BT RG0SR OR B, S 2% BRepPrimAPI MakeBox 3K A4 K — A4~
TopoDS_Shape, F{#i | BRepTools::Dump() 7] LUK 1X 4™ TopoDS Shape 115 2. A T # fi# 11
Jr G . WERA CHkgmfs, RARXMA], (2N T gmiFsiimy), 2SRk
PR S ARG PR, 5 B i3 T Bk gm iRz, 102 BUBURRITUR) o AR SO A Tel AR S,
PRI — N 7E OpenCascade 8 FH Tel A g F2 (18 F1 o

7E Draw Test Harness H%i A\ L~ =47 Tl 74, BIAT LA¥F Box 1) BRep 15 2.5 H 21| 5 %«

~g Draw Test Harness =

d ALLY command to load standard commands

Figure 2.1 Dump Box BRep info in Draw Test Harness
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B bk N AR R SO box.tel, F7E Draw Test Harness HH % A\ 40 K iy 4
[ ~g Draw Test Harness I = | E S ‘

Hint: use "“pload ALLY command to load standard commands
Drawll11> source d:/box.tcl

Dump Info Finished?

Drawl21> _

Figure 2.2 Run a Tcl File in Draw Test Harness
PAT )G 2 1E D HE P AE B — A box.txt SO, STH# U0 R :
[ | box.txt - Notepad ID—”E_]éJ‘

File Edit Format View Help

TShape # 5 : FACE 0111000 03534228
+6

Tolerance : 1e-007

- Surface : 5

m

TShape # 6 : WIRE 0101000 03533990
=27 -10 +17 +14

TShape # 7 : FACE 0111000 035340D8
+8

Tolerance : 1e-007
- Surface : 4

TShape # 8 : WIRE 0101000 03533830
-10 -18 +9 +28

TShape # 9 : EDGE 0101000 03534148
-21 +31

Tolerance : 1e-007
same parametrisation of curves
Same range on CUrves
- Curve 3D : 12, range : 01
- PCurve : 23 on surface 4, range : 0 1
UV Points : 3, 0 3, 1
- PCurve : 24 on surface 3, range : 01
UV Points : 0, 21, 2

Lnl, Coll

Figure 2.3 Box BRep Info Generated by Tcl Script
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3. Box BRep in OpenCascade

H L4k (Winged-Edge Structure) il (1) 4% 7730 (Edge Table) W] LA i 3Rk H
TERIIIEFN R R, RPN EA:
B AFR, B9 S Edge Name;
IR T & Start vertex and end vertex;
AHIZERIPI AN Left face and right face;
I8 [73 75 TH B U5 7] 32 (9 I 7 The predecessor and successor edges when traversing its left
face;
® i JJ A5 TH B U 19 3 (9 )5 /5 The predecessor and successor edges when traversing its right
face;
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Edge Vertices Faces Left Traverse | Right Traverse
Name | Start | End | Left | Right | Pred | Succ | Pred | Succ
a X Y 1 2 b d e c

Figure 3.1 Edge Table of Winged-Edge Structure
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Figure 3.2 Complete Edge Table for Pyramid
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Figure 3.3 Get Ancestor Shapes in OpenCascade
AR AT A Tl AR B Box, JUSH433104 1.0, 2.0, 3.0:

Figure 3.4 The Box generated by Tcl Script
N T IER R R Box, &AL AU LK EETL DT R 8. T HEE box.txt
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Figure 3.6 Edges of the Box BRep
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TShape # 4 : WIRE 0101000 03533AT0
=30 -9 +20 +13

TShape # 6 : WIRE 0101000 03533990
=27 -10 +17 +14

TShape # 8 : WIRE 0101000 03533830
-10 -18 +9 +28

TShape # 12 : WIRE 0101000 035336D0

-14 -22 +13 +32

TShape # 16 : WIRE 0101000 03533450
-22 -20 +18 +17

TShape # 26 : WIRE 0101000 03208F28
=32 =30°+28 +27

Figure 3.7 Wire #4 of Box BRep
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PO BT B, BT AT 28 AE TR LS Bdge 7E4H i Wire B 7] 1.
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File Edit Format View Help

TShape # 2 : SHELL 0101100 03Z08EE8
=254 15 51 AT 5hiES

TShape # 3 : FACE 0111000 03534260
+4
Tolerance : 1e-007 =
- Surface : 3

m

TShape # 5 : FACE 0111000 03534228
+6
Tolerance : 1e-007
- Surface : 5

TShape # 7 : FACE 0111000 035340D8
+8
Tolerance : 1e-007
- Surface : 4

TShape # 11 : FACE 0111000 03534030
+12
Tolerance : 1e-007
- Surface : 2

TShape # 15 : FACE 0111000 03219858
+16
Tolerance : 1e-007
- Surface : 6

TShape # 25 : FACE 0111000 0320CD40
+26
Tolerance : 1e-007
- Surface : 1

Figure 3.8 Faces and Shells of Box BRep
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| box.txt - Notepad

File Edit Format View Help

1 : Plane

Origin :0, 0, 0

Axis :1, 0, -0

XAxis :0, 0, 1

TAxis :0, -1, O

2 : Plane

Origin :0, 0, 0O

Axis =0, 1, 0 pu
XAxis :0, 0, 1 \
YAxis :1, 0, -0

Figure 3.9 Parametric Surfaces of the Box
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| box.txt - Notepad E@lﬂ
File Edit Format View Help
TShape # 9 : EDGE 0101000 03534148 -
217431 12 : Line
Tolerance : 1e-007 Origin :0, 2, 3
same parametrisation of curves Axis (1, 0, -0 ‘;
Same range on CUrves |
—[Earve 3D, 312 range 0T
- [PCurve : 23 on surface 4, range : 0 1|
OV Points : 3, 0 3, 1 23 : Line
- PCurve : 24 on surface 3, range : 0 ;R\\\\\ Origin :3, 0
UV Points : 0, 2 1, 2 Axis H( -
TShape # 10 : EDGE 0101000 03534110 4 : Plane
-19 +29 Origin :0, 2, 0 ;
Tolerance : 1e—007 Axis  :-0, 1, O
same parametrisation of curves ¥Axis :0, 0, 1
Same range on CUurves YAxis :1, 0, -0
- Curve 3D : 11, range : 01
- PCurve : 21 on surface 4, range : 0 1
0OV Points : 0, 00, 1
- PCurve : 22 on surface 5, range : 01
UV Points : 0, 2 1, 2
TShape # 11 : FACE 0111000 03534030
+12
Tolerance : 1e-007 |
- Surface : 2 \
f |

Figure 3.10 Curve info of the Edge in Box
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PCurve N#4 5P _L#23 S804k, |1 NEW %044 5 i 5F MK Face N#7, M
] Wire N#8:

TShape # T : FACE 0111000 035340D8
+8
Tolerance : 1e-007
- |Surface : 4 |

TShape # 8 : WIRE 0101000 03533830
=10 =18 +9 +28

Figure 3.11 Surface of Face
S(u,v)z P+u-D,+v-D, (u,v)e (— oo,oo)x (— oo,oo).

WAE#23 5 "SR A R M B UV 208 (3,00 (3, D, KR U,
VAR #4 T P A HO L sl T AR R TSR R R

S(3,0) = (0,2,0)+3-(0,0,1) + 0-(1,0,0)
S(3,0) = (0,2,3)
S(3,1) = (0,2,0)+3-(0,0,1) +1-(1,0,0)

SG.1D)=(1,23)
WTSTLAF H PCurve 200 2k 5 — AEMIEG#12 AR, AL JCri BA7 T B 1 .




4. Conclusion
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