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Geometric Data Exchange

Geometric data format in which part geometry 
information is stored, often varies from one CAD/CAM 
system to another.

Geometric data exchange refers to conversion from one 
geometric data format to another.
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Geometric Data Exchange

Example:

How do you store a circular arc ?

c

s
er = radius

a = start angle

b = end angle

d = direction (cw/ccw)

t  = arc (major/minor)

c = center

s = start point

e = end point
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Geometric Data Exchange

The Need

Heterogeneous expertise

Use of application specific packages

Migration from one system to another

Data exchange with collaborators / customers / suppliers
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Integration of Design & Manufacturing

Conceptual 
Design

FEM 
Analysis 

Kinematics/
Dynamics

Design 
Detailing 

Geometric 
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Shape 
Optimization 
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Aided 
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Geometric Data Formats

Different Types of Format

Native format

Neutral format

Binary format

ASCII format 
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Geometric Data Formats: Contents
Shape data
 Geometry

 Topology

 Form features (Hole, flange, chamfer etc.)

 Attributes (font, color, layer etc.)

 Annotations (Dimensions, leader, notes etc.)

Non-shape data
 Graphics data

 Shaded images

 Global data (measuring unit, resolution of data storage etc.)

Design data
 CAE analysis information

 Mass properties

 Finite element mesh data

Manufacturing Information 
 Toolings

 NC tool paths

 Process planning

 Tool design 

 Bill of materials
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Topology and geometry
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Geometric Data Exchange

Intermediate 
Geometric Format

Geometric Format 
(Software I)

Geometric Format 
(Software II)

Geometric Format 
(Software I)

Geometric Format 
(Software II)
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Efficiency of a Neutral Format for Data Exchange

… By Direct Translators … By Neutral Format
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For n systems, Number of translators required
 Direct translators

 Indirect translators

Direct translators run more quickly 
File size is less in direct translations

𝑁 = 2
 𝑛
 2

= 2
𝑛!

(2)! (𝑛 − 2)!
= 𝑛(𝑛 − 1)

𝑁 = 2𝑛
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Geometric Data Formats : IGES

Collection of geometric and non geometric entities.

Stands for Initial Graphics Exchange Specification.

Topology and geometry of given object is stored separately.

Both binary and ASCII formats are permissible

Divided into 5 sections:

 Start: indicated by letter S on the first line of the file.

 Global: indicated by letter G. It shows the properties of the file (file name, 
system that creates the file, units and precision). Normally comprising of 5 
lines (G1 to G5)

 Directory Entry: shown by letter D. Show all the non-geometry properties 
(color, line type, transformation matrices)

 Parameter Data: shown by letter P. Show all the geometrical properties of 
the entities. 

 Terminate: ends of the file and shown by letter T. 
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Geometric Data Formats : STL

Developed for rapid prototyping applications.

A solid object is stored in terms of its boundary consisting of only 
triangles and their outward normal.

1

2

3

x1, y1, z1

x2, y2, z2

x3, y3, z3

nx, ny, nz
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Geometric Data Formats : ACIS

Alan, Charles, Ian's System

Divided into 4 sections
 Start: start with array of number (600 0 1 0)

 File Data: information on the software generate the file, date 
precision etc.

 Entity Data: topology and geometry data are stored here. Every 
line starts with structure names and ends with #

 End: remarks the end of the file by ‘End-of-ACIS-data’ statement.

October 22, 2024 Dr. Prashant K. Jain (IIITDMJ) 19

Geometric Data Formats : DXF

Developed by Autodesk for geometric data transfer using ASCII 
definitions.
A simple and popular neutral format for data exchange.
Can be considered ‘pseudo’ standard due to popularity of 
AutoCAD.
Divided into 4 section
 Header: information on the drawing. 
 Tables: properties of non-geometrical entities such as line type, layer, 

dimensional format etc.
 Blocks: information on blocks.
 Entities: geometrical properties of the entities in the drawing.
Every section begins with the name of the section in capital letters and end 

with ‘ENDSEC’.
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Geometric Data Formats

VDA

It is German standard for CAD data exchange.

VDA-FS (DIN 66301) is a standard for  modelling surfaces.

VDA-IS - A German subset of IGES for the auto industry.
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Geometric Data Formats

VRML

It stands for Virtual Reality Modeling Language.

Developed for representing 3D geometries for www 
applications.

Allows interaction and animation apart from 
representation.
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Geometric Data Formats

SET

It is French Government effort to develop a standard for 
geometric data exchange.

SET (Standard d'Echange et de Transfert)  is made to be 
more compact than IGES

17 18
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Product Modeling

It refers to identifying & modeling of product related 
information and exchange of the same among various 
life-cycle activities to facilitate product related decisions 
to be taken quickly and effectively. 
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Product Modeling

Function

Specifications & Constraints

Geometry

Design History

Material

Assembly & Bill of Materials

Tolerances & Surface Finish

Process data

Business Information
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Standards for Product Modeling

What is STEP ?
Stands for STandard for Exchange of Product data (ISO 10303).
International effort to develop standards for computer interpretable 
representation and exchange of product data.
Specified by its application
AP201: Drawing
AP207: Sheet metal die
AP224: Mechanical Product Definition
AP238: STEP – NC
Divided into  2 section
 Header: starts with Header; and ends with ENDSEC;. Purpose: propose to show 

the file type, file name and software used.
 Data: Starts with DATA; and ends with ENDSEC;. Comprise of the topological 

and geometrical data of the objects.
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IGES File structure
Two different formats are used to 
represent IGES data:
 Binary and 
 ASCII. 

The ASCII format, has two types;
 A fixed, 80-character line length format and 
 A compressed format which was introduced 

in IGES 3.0. where the directory section and 
the parameter data section are combined. 

The data in the combined sections are in free 
format, so all unnecessary spaces are 
removed and the files are reduced to one 
third of their previous size 

Flag Section 
(Optional)

Start Section (S)

Global Section (G)

Directory Entity 
Section (D)

Parameter Data 
Section (P)

Terminal Section (T)

Combined in 
compressed ASCII
format
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IGES File structure
The IGES file is sequential and consists of five or six 
(for binary or compressed ASCII format) sections: 
flag, start, global, directory entity, parameter data and 
terminate.
IGES file contains
 Geometric and non geometric data (annotations and 

structure)
 Geometric entity

 Define product shape includes curves, surface and solids

 Annotations
 Dimensions, notes, center lines, labels, cross hatchings etc.

 Structure
 Views, drawings, attributes (line and text fonts, colors and 

layers)
 Properties, sub figures and external cross references, 

symbols, macros etc. 

Flag Section 
(Optional)

Start Section (S)

Global Section (G)

Directory Entity Section 
(D)

Parameter Data Section 
(P)

Terminal Section (T)

Combined in 
compressed ASCII
format

October 22, 2024 Dr. Prashant K. Jain (IIITDMJ) 30

IGES Geometric entities
Entity descriptionEntity 

Number
Entity descriptionEntity 

Number

Rational B-spline curve126Circular arc100

Rational B-spline surface128Composite curve 102

Offset curve130Conic arc104

Connect point132Copious data106

Finite element136Plane108

Nodal display and rotation138Line110

Offset surface140Parametric spline curve112

Curve on a parametric surface142Parametric spline surface114

Trimmed parametric surface144Point116

Nodal results146Ruled surface118

Element results148Surface of revolution120

Block150Tabulated cylinder122

Right angular wedge152Transformation matrix124

Right circular cylinder154Flash125

23 24

25 27

28 30
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IGES Annotation entities
Entity descriptionEntity 

Number
Entity descriptionEntity 

Number

Linear dimension216Angular dimension202

Ordinate dimension218Diameter dimension206

Point dimension220Flag note208

Radius dimension222General label210

General symbol228General label212

Sectional area230Leader (arrow)214
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IGES Structure entities
Entity descriptionEntity 

Number
Entity descriptionEntity 

Number

Property406Associativity definition302

Singular subfigure instance408Line font definition304

View410Macro definition306

Rect. Array subfig. instance412Subfigure definition308

Circular array subfig. 
Instance

414Text font definition310

External reference416Text display template312

Nodal load/constraint418Colour definition314

Network subfigure instance420Network subfigure definition320

Macro instance (user 
defined)

600-699Associativity instance402

Macro instance (user 
defined)

10000-
99999

drawing404
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Format of the start section
The start section is used to provide a human-readable prolog to the file. 
This prolog is not formatted and should be written using the ASCII 
characters. 
The global section contains the information which describes the 
preprocessor used to create the IGES file. 
It also contains the information needed by the postprocessor at the other 
end to handle the IGES file. 
The parameters in the global section are in a free format. 
Two consecutive parameters are separated by the parameter delimiter 
character. 
The global parameters end with the record delimiter character.

73     80        1                                                                                                       72

S0000001
S0000002
S0000003
.
.
.
S000000N

This section is a human-readable prologue to the file.
It can contain an arbitrary number of lines

.

. 

.
Using ASCII characters in columns 1-72                            
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Format of the directory entry section
The directory entry for each entity is fixed in size and contains 20 
fields of 8 characters each.

Occupies 2 consecutive 80-character lines. 

The data in each field is right-justified.

8073726564575649484140333225241716981

(10) 
Sequence 
number D 
#

(9) Status 
number #

(8) Label 
display 
assoc. 0, 

(7) 
Transform
ation 
matrix 0, 

(6) Level 
0, 

(5) Level
# 

(4) Line 
font 
pattern #, 

(3) 
Structure
#,

(2) 
Parameter 
data 

(1) Entity 
type no. #

(20) 
Sequence 
number
D # + 1

(19) 
Entity 
subscript 
number #

(18) 
Entity 
label 

(17) 
Reserved

(16) 
Reserved

(15) Form 
number
#

(14) Para-
Meter line 
count #

(13)
Colour 
number 
#, 

(12) Line 
weight 
number 
#

(11) 
Entity 
type 
number #

Nomenclature:
(n) - Field number n
# - Integer

- Pointer
#, - Integer or pointer (pointer has negative sign)
0, - Zero or pointer
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Format of the parameter data section

At least one line for each entity. The first parameter in a 
parameter data entry is always the entity type number.

Parameter delimiter character is used to separate two 
consecutive parameters.

The relationship between an entity's records in the both 
sections is established through bidirectional pointers.

73             8066             7211                                                                                                                            64

P0000001DE
Pointer

Entity type number followed by parameter delimiter followed by 
parameters separated by parameters delimiters

P0000002DE
Pointer

Parameters separated by parameters delimiters followed by record 
delimiter

.                                                                      

.                                                                      

.

.                                                                       

.

.

.

.

.

Note: The DE pointer is the sequence number of the first directory entry line for this entity
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Format of the terminate section

The terminate section contains the total number of lines in 
each of the previous sections. 

In the terminate section there is only one line, which is divided 
into 10 fields of 8 column each. 

The first 4 fields contain the section-identification character 
followed by the last sequence number used in the start, global, 
directory and parameter data section respectively.

8073726564575649484140333225241716981

T0000001Not UsedP0000261D0000500G0000003S0000020

32 33

34 35

36 37
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IGES file
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IGES file

SolidWorks IGES file using analytic representation for surfaces         S      1
1H,,1H;,11Hcube.SLDPRT,31HC:\Users\hp pc\Desktop\cube.IGS,15HSolidWorks G      1
2014,15HSolidWorks 2014,32,308,15,308,15,11Hcube.SLDPRT,1.,2,2HMM,50,   G      2
0.125,13H160418.163614,1E-008,499990.,5Hhp pc,,11,0,13H160418.163614;   G      3

128       1       0       0       0                        01010000D      1
128       0       0       2       0                               0D      2
126       3       0       0       0                        01010500D      3
126       0       0       2       0                               0D      4
110       5       0       0       0                        01010000D      5
110       0       0       1       0                               0D      6
126       6       0       0       0                        01010500D      7
126       0       0       2       0                               0D      8
110       8       0       0       0                        01010000D      9
110       0       0       1       0                               0D     10
126       9       0       0       0                        01010500D     11
126       0       0       2       0                               0D     12
110      11       0       0       0                        01010000D     13
110       0       0       1       0                               0D     14
126      12       0       0       0                        01010500D     15
126       0       0       2       0                               0D     16
110      14       0       0       0                        01010000D     17
110       0       0       1       0                               0D     18
102      15       0       0       0                        01010500D     19
102       0       0       1       0                               0D     20
102      16       0       0       0                        01010000D     21
102       0       0       1       0                               0D     22
142      17       0       0       0                        00010500D     23
142       0       0       1       0                               0D     24
144      18       0       0       0                        00000000D     25
144       0       0       1       0                               0D     26
128      19       0       0       0                        01010000D     27
128       0       0       2       0                               0D     28
126      21       0       0       0                        01010500D     29
126       0       0       2       0                               0D     30
110      23       0       0       0                        01010000D     31
110       0       0       1       0                               0D     32
126      24       0       0       0                        01010500D     33
126       0       0       2       0                               0D     34
110      26       0       0       0                        01010000D     35
110       0       0       1       0                               0D     36
126      27       0       0       0                        01010500D     37
126       0       0       2       0                               0D     38
110      29       0       0       0                        01010000D     39
110       0       0       1       0                               0D     40
126      30       0       0       0                        01010500D     41
126       0       0       2       0                               0D     42
110      32       0       0       0                        01010000D     43
110       0       0       1       0                               0D     44
102      33       0       0       0                        01010500D     45
102       0       0       1       0                               0D     46
102      34       0       0       0                        01010000D     47

…………………………
………………………..
…………………………
144,79,1,0,101;                                                      103P     72
128,1,1,1,1,0,0,1,0,0,0.,0.,1.,1.,0.,0.,1.,1.,1.,1.,1.,1.,2.,        105P     73
0.,2.,0.,0.,2.,2.,2.,2.,0.,2.,2.,0.,1.,0.,1.;                        105P     74
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,1.,1.,0.,0.,1.,0.,0.,1.,0.,        107P     75
0.,1.;                                                               107P     76
110,0.,2.,2.,2.,2.,2.;                                               109P     77
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,0.,1.,0.,0.,0.,0.,0.,1.,0.,        111P     78
0.,1.;                                                               111P     79
110,2.,2.,2.,2.,0.,2.;                                               113P     80
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,0.,0.,0.,1.,0.,0.,0.,1.,0.,        115P     81
0.,1.;                                                               115P     82
110,2.,0.,2.,0.,0.,2.;                                               117P     83
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,1.,0.,0.,1.,1.,0.,0.,1.,0.,        119P     84
0.,1.;                                                               119P     85
110,0.,0.,2.,0.,2.,2.;                                               121P     86
102,4,107,111,115,119;                                               123P     87
102,4,109,113,117,121;                                               125P     88
142,1,105,123,125,1;                                                 127P     89
144,105,1,0,127;                                                     129P     90
128,1,1,1,1,0,0,1,0,0,0.,0.,1.,1.,0.,0.,1.,1.,1.,1.,1.,1.,2.,        131P     91
0.,0.,0.,0.,0.,2.,2.,0.,0.,2.,0.,0.,1.,0.,1.;                        131P     92
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,1.,0.,0.,1.,1.,0.,0.,1.,0.,        133P     93
0.,1.;                                                               133P     94
110,0.,0.,0.,0.,2.,0.;                                               135P     95
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,1.,1.,0.,0.,1.,0.,0.,1.,0.,        137P     96
0.,1.;                                                               137P     97
110,0.,2.,0.,2.,2.,0.;                                               139P     98
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,0.,1.,0.,0.,0.,0.,0.,1.,0.,        141P     99
0.,1.;                                                               141P    100
110,2.,2.,0.,2.,0.,0.;                                               143P    101
126,1,1,1,0,1,0,0.,0.,1.,1.,1.,1.,0.,0.,0.,1.,0.,0.,0.,1.,0.,        145P    102
0.,1.;                                                               145P    103
110,2.,0.,0.,0.,0.,0.;                                               147P    104
102,4,133,137,141,145;                                               149P    105
102,4,135,139,143,147;                                               151P    106
142,1,131,149,151,1;                                                 153P    107
144,131,1,0,153;                                                     155P    108
S      1G      3D    156P    108                                        T      1

IGES file 
for cube
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IGES file
IGES file for slot

Point116

Circular Arc100

Line110
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IGES file

IGES file for slot

S      1
1H,,1H;,4HSLOT,37H$1$DUA2:[IGESLIB.BDRAFT.B2I]SLOT.IGS;,                G      1
17HBravo3 BravoDRAFT,31HBravo3->IGES V3.002 (02-Oct-87),32,38,6,38,15,  G      2
4HSLOT,1.,1,4HINCH,8,0.08,13H871006.192927,1.E-06,6.,                   G      3
31HD. A. Harrod, Tel. 313/995-6333,24HAPPLICON - Ann Arbor, MI,4,0;     G      4

116       1       0       1       0       0       0       0       1D      1
116       1       5       1       0                               0D      2
116       2       0       1       0       0       0       0       1D      3
116       1       5       1       0                               0D      4
100       3       0       1       0       0       0       0       1D      5
100       1       2       1       0                               0D      6
100       4       0       1       0       0       0       0       1D      7
100       1       2       1       0                               0D      8
110       5       0       1       0       0       0       0       1D      9
110       1       3       1       0                               0D     10
110       6       0       1       0       0       0       0       1D     11
110       1       3       1       0                               0D     12

116,0.,0.,0.,0,0,0;                                                    1P      1
116,5.,0.,0.,0,0,0;                                                    3P      2
100,0.,0.,0.,0.,1.,0.,-1.,0,0;                                         5P      3
100,0.,5.,0.,5.,-1.,5.,1.,0,0;                                         7P      4
110,0.,-1.,0.,5.,-1.,0.,0,0;                                           9P      5
110,0.,1.,0.,5.,1.,0.,0,0;                                            11P      6
S      1G      4D     12P      6                                        T      1
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STEP file
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STEP file

ISO-10303-21;
HEADER;
FILE_DESCRIPTION (( 'STEP AP203' ),

'1' );
FILE_NAME ('Part1.STEP',

'2016-04-18T12:38:19',
( '' ),
( '' ),
'SwSTEP 2.0',
'SolidWorks 2014',
'' );

FILE_SCHEMA (( 'CONFIG_CONTROL_DESIGN' ));
ENDSEC;

DATA;
#1 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 
0.0000000000000000000 ) ) ;
#2 = APPROVAL ( #305, 'UNSPECIFIED' ) ;
#3 = VERTEX_POINT ( 'NONE', #222 ) ;
#4 = SECURITY_CLASSIFICATION ( '', '', #172 ) ;
#5 = DATE_AND_TIME ( #304, #121 ) ;
#6 = ORIENTED_EDGE ( 'NONE', *, *, #97, .F. ) ;
#7 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -
1.000000000000000000 ) ) ;
#8 = DATE_AND_TIME ( #309, #34 ) ;
#9 = PERSON_AND_ORGANIZATION_ROLE ( 'classification_officer' ) ;
#10 = CARTESIAN_POINT ( 'NONE',  ( 2.000000000000000000, 2.000000000000000000, 
0.0000000000000000000 ) ) ;
#11 = DATE_AND_TIME ( #233, #294 ) ;
#12 = CALENDAR_DATE ( 2016, 18, 4 ) ;
#13 = PERSON_AND_ORGANIZATION_ROLE ( 'creator' ) ;
#14 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 2.000000000000000000, 
0.0000000000000000000 ) ) ;

#15 = ORIENTED_EDGE ( 'NONE', *, *, #238, .T. ) ;

………………………………………..

……………………………………………………
#288 = APPROVAL_PERSON_ORGANIZATION ( #232, #223, #251 ) ;
#289 = PERSON_AND_ORGANIZATION ( #287, #102 ) ;
#290 = VECTOR ( 'NONE', #208, 1000.000000000000000 ) ;
#291 = ORIENTED_EDGE ( 'NONE', *, *, #185, .T. ) ;
#292 = CC_DESIGN_SECURITY_CLASSIFICATION ( #259, ( #32 ) ) ;
#293 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -1.000000000000000000, -
0.0000000000000000000 ) ) ;
#294 = LOCAL_TIME ( 18, 8, 19.00000000000000000, #187 ) ;
#295 = FACE_OUTER_BOUND ( 'NONE', #53, .T. ) ;
#296 = CARTESIAN_POINT ( 'NONE',  ( 2.000000000000000000, 2.000000000000000000, 
0.0000000000000000000 ) ) ;
#297 = AXIS2_PLACEMENT_3D ( 'NONE', #225, #247, #200 ) ;
#298 = PRODUCT_RELATED_PRODUCT_CATEGORY ( 'detail', '', ( #264 ) ) ;
#299 = VECTOR ( 'NONE', #282, 1000.000000000000000 ) ;
#300 = PERSON_AND_ORGANIZATION_ROLE ( 'creator' ) ;
#301 = PERSON_AND_ORGANIZATION_ROLE ( 'creator' ) ;
#302 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, -0.0000000000000000000, 
1.000000000000000000 ) ) ;
#303 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -1.000000000000000000, -
0.0000000000000000000 ) ) ;
#304 = CALENDAR_DATE ( 2016, 18, 4 ) ;
#305 = APPROVAL_STATUS ( 'not_yet_approved' ) ;
#306 = FACE_OUTER_BOUND ( 'NONE', #143, .T. ) ;
#307 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -
1.000000000000000000 ) ) ;
#308 = DESIGN_CONTEXT ( 'detailed design', #231, 'design' ) ;
#309 = CALENDAR_DATE ( 2016, 18, 4 ) ;
#310 = CC_DESIGN_DATE_AND_TIME_ASSIGNMENT ( #5, #35, ( #4 ) ) ;
#311 = PLANE ( 'NONE',  #179 ) ;
#312 =( NAMED_UNIT ( * ) PLANE_ANGLE_UNIT ( ) SI_UNIT ( $, .RADIAN. ) );
#313 = FACE_OUTER_BOUND ( 'NONE', #43, .T. ) ;
#314 = ORIENTED_EDGE ( 'NONE', *, *, #217, .F. ) ;
#315 = DATE_AND_TIME ( #62, #68 ) ;
ENDSEC;
END-ISO-10303-21;
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ACIS file

ASCI file for cube

2200 0 1 0           
15 SolidWorks 2014 12 ACIS 22.0 NT 24 Mon Apr 18 18:15:07 2016 
1 9.9999999999999995e-007 1e-010 
-0 body $1 -1 -1 $-1 $2 $-1 $-1 F #
-1 name_attrib-gen-attrib $-1 -1 $-1 $-1 $0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 @4 cube #
-2 lump $3 -1 -1 $-1 $-1 $4 $0 F #
-3 rgb_color-st-attrib $-1 -1 $-1 $-1 $2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.792156862745098 
0.81960784313725488 0.93333333333333335 #
-4 shell $-1 -1 -1 $-1 $-1 $-1 $5 $-1 $2 F #
-5 face $6 -1 -1 $-1 $7 $8 $4 $-1 $9 reversed single F F #
-6 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $5 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-7 face $10 -1 -1 $-1 $11 $12 $4 $-1 $13 reversed single F F #
-8 loop $-1 -1 -1 $-1 $-1 $14 $5 F unknown #
-9 plane-surface $-1 -1 -1 $-1 0 2 0 0 0 -1 -1000 0 0 forward_v I I I I #
-10 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $7 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-11 face $15 -1 -1 $-1 $16 $17 $4 $-1 $18 forward single F F #
-12 loop $-1 -1 -1 $-1 $-1 $19 $7 F unknown #
-13 plane-surface $-1 -1 -1 $-1 2 2 0 -1 0 0 0 0 1000 forward I I I I #
-14 coedge $-1 -1 -1 $-1 $20 $21 $22 $23 forward $8 $-1 #
-15 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $11 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-16 face $24 -1 -1 $-1 $25 $26 $4 $-1 $27 forward single F F #
-17 loop $-1 -1 -1 $-1 $-1 $28 $11 F unknown #
-18 plane-surface $-1 -1 -1 $-1 0 2 -2 0 0 -1 -1000 0 0 forward_v I I I I #
-19 coedge $-1 -1 -1 $-1 $29 $30 $31 $32 forward $12 $-1 #
-20 coedge $-1 -1 -1 $-1 $33 $14 $30 $34 reversed $8 $-1 #
-21 coedge $-1 -1 -1 $-1 $14 $33 $35 $36 forward $8 $-1 #
-22 coedge $-1 -1 -1 $-1 $37 $31 $14 $23 reversed $38 $-1 #
-23 edge $-1 -1 -1 $-1 $39 0 $40 0.002 $14 $41 forward @7 unknown F #
-24 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $16 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-25 face $42 -1 -1 $-1 $43 $44 $4 $-1 $45 forward single F F #
-26 loop $-1 -1 -1 $-1 $-1 $46 $16 F unknown #
-27 plane-surface $-1 -1 -1 $-1 0 2 0 -1 0 0 0 0 1000 forward_v I I I I #
-28 coedge $-1 -1 -1 $-1 $47 $48 $49 $50 reversed $17 $-1 #
-29 coedge $-1 -1 -1 $-1 $51 $19 $48 $52 reversed $12 $-1 #
-30 coedge $-1 -1 -1 $-1 $19 $51 $20 $34 forward $12 $-1 #
………………………………………..

2200 0 1 0           
15 SolidWorks 2014 12 ACIS 22.0 NT 24 Mon Apr 18 18:15:07 2016 
1 9.9999999999999995e-007 1e-010 
-0 body $1 -1 -1 $-1 $2 $-1 $-1 F #
-1 name_attrib-gen-attrib $-1 -1 $-1 $-1 $0 2 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 @4 cube #
-2 lump $3 -1 -1 $-1 $-1 $4 $0 F #
-3 rgb_color-st-attrib $-1 -1 $-1 $-1 $2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.792156862745098 
0.81960784313725488 0.93333333333333335 #
-4 shell $-1 -1 -1 $-1 $-1 $-1 $5 $-1 $2 F #
-5 face $6 -1 -1 $-1 $7 $8 $4 $-1 $9 reversed single F F #
-6 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $5 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-7 face $10 -1 -1 $-1 $11 $12 $4 $-1 $13 reversed single F F #
-8 loop $-1 -1 -1 $-1 $-1 $14 $5 F unknown #
-9 plane-surface $-1 -1 -1 $-1 0 2 0 0 0 -1 -1000 0 0 forward_v I I I I #
-10 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $7 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-11 face $15 -1 -1 $-1 $16 $17 $4 $-1 $18 forward single F F #
-12 loop $-1 -1 -1 $-1 $-1 $19 $7 F unknown #
-13 plane-surface $-1 -1 -1 $-1 2 2 0 -1 0 0 0 0 1000 forward I I I I #
-14 coedge $-1 -1 -1 $-1 $20 $21 $22 $23 forward $8 $-1 #
-15 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $11 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-16 face $24 -1 -1 $-1 $25 $26 $4 $-1 $27 forward single F F #
-17 loop $-1 -1 -1 $-1 $-1 $28 $11 F unknown #
-18 plane-surface $-1 -1 -1 $-1 0 2 -2 0 0 -1 -1000 0 0 forward_v I I I I #
-19 coedge $-1 -1 -1 $-1 $29 $30 $31 $32 forward $12 $-1 #
-20 coedge $-1 -1 -1 $-1 $33 $14 $30 $34 reversed $8 $-1 #
-21 coedge $-1 -1 -1 $-1 $14 $33 $35 $36 forward $8 $-1 #
-22 coedge $-1 -1 -1 $-1 $37 $31 $14 $23 reversed $38 $-1 #
-23 edge $-1 -1 -1 $-1 $39 0 $40 0.002 $14 $41 forward @7 unknown F #
-24 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $16 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-25 face $42 -1 -1 $-1 $43 $44 $4 $-1 $45 forward single F F #
-26 loop $-1 -1 -1 $-1 $-1 $46 $16 F unknown #
-27 plane-surface $-1 -1 -1 $-1 0 2 0 -1 0 0 0 0 1000 forward_v I I I I #
-28 coedge $-1 -1 -1 $-1 $47 $48 $49 $50 reversed $17 $-1 #
-29 coedge $-1 -1 -1 $-1 $51 $19 $48 $52 reversed $12 $-1 #
-30 coedge $-1 -1 -1 $-1 $19 $51 $20 $34 forward $12 $-1 #
………………………………………..

……………………………………………………
-60 vertex $-1 -1 -1 $-1 $36 $81 #
-61 straight-curve $-1 -1 -1 $-1 0 2 0 -0 -1000 -0 I I #
-62 edge $-1 -1 -1 $-1 $39 0 $70 0.002 $37 $82 forward @7 unknown F #
-63 point $-1 -1 -1 $-1 0 0 0 #
-64 point $-1 -1 -1 $-1 2 0 0 #
-65 integer_attrib-name_attrib-gen-attrib $-1 -1 $-1 $-1 $43 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 
@13 Boss-Extrude1 0 #
-66 plane-surface $-1 -1 -1 $-1 0 0 0 0 1 0 0 0 1000 forward_v I I I I #
-67 coedge $-1 -1 -1 $-1 $46 $59 $47 $69 forward $26 $-1 #
-68 coedge $-1 -1 -1 $-1 $48 $47 $83 $84 forward $17 $-1 #
-69 edge $-1 -1 -1 $-1 $85 -0 $70 0.002 $67 $86 forward @7 unknown F #
-70 vertex $-1 -1 -1 $-1 $69 $87 #
-71 straight-curve $-1 -1 -1 $-1 0 0 -2 1000 0 0 I I #
-72 coedge $-1 -1 -1 $-1 $83 $55 $51 $73 forward $44 $-1 #
-73 edge $-1 -1 -1 $-1 $57 0 $74 0.002 $72 $88 forward @7 unknown F #
-74 vertex $-1 -1 -1 $-1 $73 $89 #
-75 straight-curve $-1 -1 -1 $-1 2 2 -2 -0 -1000 -0 I I #
-76 point $-1 -1 -1 $-1 2 0 -2 #
-77 coedge $-1 -1 -1 $-1 $55 $83 $59 $80 reversed $44 $-1 #
-78 straight-curve $-1 -1 -1 $-1 0 2 0 1000 0 0 I I #
-79 point $-1 -1 -1 $-1 2 2 0 #
-80 edge $-1 -1 -1 $-1 $60 0 $85 0.002 $59 $90 forward @7 unknown F #
-81 point $-1 -1 -1 $-1 0 2 0 #
-82 straight-curve $-1 -1 -1 $-1 0 0 0 0 0 -1000 I I #
-83 coedge $-1 -1 -1 $-1 $77 $72 $68 $84 reversed $44 $-1 #
-84 edge $-1 -1 -1 $-1 $85 0 $74 0.002 $68 $91 forward @7 unknown F #
-85 vertex $-1 -1 -1 $-1 $69 $92 #
-86 straight-curve $-1 -1 -1 $-1 0 2 -2 -0 -1000 -0 I I #
-87 point $-1 -1 -1 $-1 0 0 -2 #
-88 straight-curve $-1 -1 -1 $-1 2 2 0 0 0 -1000 I I #
-89 point $-1 -1 -1 $-1 2 2 -2 #
-90 straight-curve $-1 -1 -1 $-1 0 2 0 0 0 -1000 I I #
-91 straight-curve $-1 -1 -1 $-1 0 2 -2 1000 0 0 I I #
-92 point $-1 -1 -1 $-1 0 2 -2 #
End-of-ACIS-data 
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DXF file
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DXF file

DXF file for cube

0
SECTION
2

HEADER
9

$ACADVER
1

AC1015
9

$ACADMAINTVER
70

6
9

$DWGCODEPAGE
3

ANSI_1252
9

$INSBASE
10

0.0
20

0.0
30

0.0
9

$EXTMIN
10

0.0
20

-0.4559932879
30

0.0
9

$EXTMAX
10

2.7891260613
20

2.2446020907
30

0.0
9

…………………….

……………………...
AcDbMlineStyle
2

Standard
70

0
3

62
256

51
90.0
52

90.0
71

2
49

0.5
62
256

6
BYLAYER
49

-0.5
62
256

6
BYLAYER
0

ACDBPLACEHOLDER
5

F
102
{ACAD_REACTORS
330
E
102
}
330
E
0

ENDSEC
0

EOF
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Testing and Verification

Reflection test

Transmission test

Loopback test

Source system

IGES

Source system Target systemIGES

Source system IGES Target system IGES
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