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Summary

Topic of the EU research project FESTEVAL is the digital integration of all
applications concerned with the process chain construction - planning -
manufacturing.

A central aspect is the creation of a common database, in which all data created
during the product life is stored. This database is used by all CAx systems in the
process chain. A STEP datamodel is used as a basis for this database. The
geometrical product definition is based on manufacturing features. Besides the

geometric definition, the model also provides room for FESTEVAL specifific
product information, like interdependencies between features and technological
attributes.

This thesis is concerned with the development of a new design environment for
the FESTEVAL process chain. This is done by extending the 3D CAD system
Unigraphics with the required functionality. Besides the functionality for creating
features, also a validation, the determination of technological and geometrical
interdependencies and the ability to create STEP files is part of the new
environment.

This thesis consists of the documentation of  the development process for the new
environment. In the beginning, a brief introduction into the basics of STEP and
software development is given.

The most vital information of each chapter is framed.
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1. Introduction

A large number of CAx systems were developed and implemented in the recent
years to support all stages of product life by computer systems.
Most of these systems are specialized to support a certain application, and are
based on an information model that handels the application specific view of the
product. These CAx systems are not sharing a common database for the product
information.

A large potential for development and research lies in the creation of a uniform and
standardised format, for handling all information that is created during the different stages of
product life.

This thesis and the underlying project is situated in this field.

1.1 FESTEVAL

Feature-based support for the development process chain
`design-planing-manufacturing´                           INCO-DC Project 96.2161

The main focus of the research project FESTEVAL is the creation of a feature-based
environment which supports all stages of the process chain. The basis for all parts
of the project is the definition and implementation of a datamodel which handels
all product data that is created by the different application modules.

The implemented datamodel is the central data structure that is used by all applications within
the process chain. Aim of the project is the extension of existing CAx systems with the
functionality needed to use the described datamodel. Thereby the systems are enabled to be
digitally integrated into the process chain.
The datamodel should contain parts for the definition of features, technological information,
machine concerned interdependencies and information for process planning.
The conecpt uses ISO 10303-224 as a basis for the specified datamodel. Modifications and
extensions are done where required. The model is described in the data modeling language
ISO 10303-11 (Express). The storage of data is done by physical files defined in ISO 10303-
21.

The project is divided into four workpackages, each of which handels a certain topic. For each
workpackage one of the participating institutes is responsible and is working on its topic. An
overview over the project is given in fig. 1-1. It shows the workpackages, the topics of the
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workpackages and the responsible institutes. The sketch in the center shows how the different
stages of the process chain

- design

- planning

- manufacturing

are arranged around a common datamodel based on the STEP standard. The access to this
common database from all systems concerned with the process chain is materialising the
central idea of this project and of STEP.

The international research project FESTEVAL is successor of the research project ESPRIT III -
#6090 - FIRES. It started at October 17th 1997 and ends on November 16th 2000.

1.2 Workpackage Unimep

Workpackage 1 is treated at the brazilian university Unimep in Santa Barbara d’Oeste/Saõ
Paulo. Topic of this workpackage is the adaption of the 3D CAD system Unigraphics to the
project requirements. This aim is reached by the creation of a new feature-based design
environment within Unigraphics, which fulfills the demands of the project.

The design environment developed in workpackage 1 represents the beginning of the process
chain, where geometrical and technological data is created. Within the design environment, all
the required data has to be determined. To fulfil the idea of a common database, it must also
be capable of storing the data in a database which is conform to the STEP datamodel used in
FESTEVAL. Furthermore, it must be possible to create a physical file from this database for the
exchange of the data to the other stages in the process chain.

The thesis at hand was done at Unimep and is therefore concerned with workpackage 1 of

FESTEVAL. The main content is the development of the described design environment, thus a
software development.

Parts of this thesis are :

- analysis of requirements
- planning of use-cases and user interface
- development of the structure of the software
- implementation of the control structures
- implementation of a STEP processor
- integration of existing structures into the software
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The existing structures mentioned in the last point are methods which are developed by the
SCPM (Unimep). They are handling topics in which expert knowledge about the process
chain is implemented. This includes :

- creation of features in Unigraphics
- validation of features
- determination of interdependencies
- determination of additional information for the process chain

A rough listing of the tasks for workpackage 1 includes:

- creation of a FESTEVAL specific, feature-based design environment
- determination of all information required for the FESTEVAL datamodel
- validation of features (e.g. can it be manufactured ?)
- only successfully validated features can be used in the new environment
- determination of interdependencies
- creating of STEP exchange files with the product information

These steps are assuring that the data created in the design is usable for the further parts of the
process chain. Since the geometric definition in the datamodel is based on manufacturing
features, prismatic parts to be manufactured by tool machines can be handeled. An example
part was designed to test the new environment. This part is shown in fig. 1-2.

ILJ��������H[DPSOH�SDUW
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An overview of the functionality the new design environment should provide can be seen in
fig. 1-3. The user is in contact with the environment via a new feature based user interface,
which is based on the Unigraphics user interface. A number of feature based modeller
functions can be choosen. Besides the inputs from the user, a number of further influences are
reacting on these functions, like manufacturing know-how implemented in the software. The
produced data is stored in a database which is conform to a feature based STEP datamodel.

FESTEVAL

Feature-based ModellerFeature-based User Interface

Unigraphics Interface

MANAGEMENT
CONSTRUCTION
VALIDATION
MANIPULATION
TECHNOLOGY

FEATURE-BASED

MODELLER
FUNCTIONS

PRODUCTION
MEANS

MODELL

MANUFACTURING
FEATURES
LIBRARY

MANUFACTURING
KNOW-HOW BASED

ON FEATURES

TOLERANCING
KNOW-HOW BASED

ON FEATURES

FESTEVAL Feature-based

Common Data Model

Based on APs 214/224

ILJ��������FESTEVAL�GHVLJQ�HQYLURQPHQW����VRXUFH���6&30�
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2. Basics

In this chapter the basic knowledge needed to understand this thesis is briefly
explained. This mainly includes knowledge about STEP and about object-oriented
software development.

Furthermore, an introduction about the used methodologies, notations and software tools is
given.

2.1 Integrated product model / STEP

The term integrated product model denominates the handling of product
information from all stages of product life and the different physical product
properties in a uniform model. Considered are also the views from different
applications.

Within ISO TC184/SC4, the integrated product model is developed under the
description ISO 10303 Product Data Representation and Exchange. It is well
known by the name STEP (Standard for the Exchange of Product Model Data).

Besides the specification of the product model with base and application data, also the
methods for description, implementation and conformance testing are defined in STEP. Also
included in the norm are application protocols for the presentation of application specific
views of the product model.
The STEP standard is described in a large number of ISO documents. Each document
describes a special, self-contained part of the standard. Examples are the description of a
notation language, a method or of a specific application protocol.
The documents are arranged in series. Each series represents a functional section of the
standard. Examples for series are the description methods (notations), implementation

methods or application protocols.
Each document can be identified by a number. The first number together with the amount of
digits is specifying the series to which a document belongs. Example : document 11 belongs
to the 1x series (description methods), document 224 belongs to the 2xx series (application

protocols).

In fig. 2-1 an overview of the series and their documents can be seen.
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Within this thesis, the following documents are of importance:

ISO 10303 –

11 Express / Express-G
21 file format for STEP files
22 data access interface (SDAI)
23 language binding of SDAI in C++
224 application protocol

The topics and contents of these documents will be explained in the following sections.

further readings : [And2000], [ISO10303]

2.1.1 Express-G / Express

ISO 10303-11 defines the formal description language Express. With Express, the
product model can be described unequivocally.

The structure of Express partly originates from object-oriented models and partly from entity-
relationship models. A structure that is defined in Express can be created and edited with
ASCII editors. Through the uniform structure of the files they can be used to transfer model
specific information between different systems.
Express-G defines a graphical representation of Express. This makes the use of graphical
modelling for Express structures possible. There are several software tools for the creation of
Express-G diagrams. The diagrams can be saved in Express files to transfer the model
information to other systems.
A structure described in Express is called schema.

In fig. 2-2a the main constructs of Express-G are shown. Their utilisation is as follows
(examples are shown in fig. 2-2b) :

entity

An entity represents the abstract definition of a piece of data that is considered in the model.
An entity is used to instanciate (create) a concrete entry in a database.

Example : An entity block can be used to create an entry for a block in the database.
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abstract entity

An abstract entity can not directly be used to create entries in the database. It only serves as a
supertype for concrete or abstract subtypes.

Example : An abstract enity (ABS)shape is not needed to create entries in the database,

because each baseshape in the database has to be of a concrete subtype, like block or

cylinder.

attribute / attribute relation

An attribute is representing the actual information an entry in the database can hold. It is of
simple types like real, integer or string.

Example : An entity block has three real-attributes : length, width and height.

enity relation

Relations between entities are representing the connections between the entries in the
datamodel. If an entity has a relation to another, it means either that one is a part of the other
(unidirectional) or that they belong together (bidirectional).

Example : An entity figure consists of a number of entities shape.

supertype – subtype

The subtype-entity of such a relation inherits (has without explicit definition) all the relations
of its supertype-entity.

Example : Each subtype-entity of shape (block, cylinder) has an attribute shape_id.

See fig. 2-2b for the Express-G diagram representing the examples used here.
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entity_name

REAL

entity REAL

attribute_name

entity_1 entity_2

role_name

entity_1 entity_2

role_name S[1:n]

entity_1 entity_2

role_name

supertype subtype

entity

attribute

attribute relation

inverse relation
(bidirectional)

optional 1:1 relation
(unidirectional)

1:n relation
(unidirectional)

supertype - subtype
relation

entity_1 entity_2
(INV) inv_role_name

role_name

1:1 relation
(unidirectional)

(ABS)entity_name
abstract entity

(only for supertypes)

Express-G
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Express-G example

figure (ABS)shape

block cylinder

REAL

REAL

REAL

REAL

REAL
length diameter

height

height

width

shape_list S[1:n]
INTEGER

shape_id

ILJ�����E���([SUHVV�*�H[DPSOH

2.1.2 STEP Exchange File

A structure described in Express represents an abstract model. It defines the
semantics and structure of data. The purpose of the model is the instanciation of
entities. Thereby the model is ‚filled‘ with data and information about a certain
product is pictured in the model.
To transfer the product information to another system, or to store the information,
a physical ASCII file can be created.

ISO 10303-21, STEP Exchange File Format, describes the structure of such a file.

The fixed structure allows different Systems to read the file and correctly interpret the stored
information. This is the key to one of the main aims of STEP, the exchange of product
information between different systems.
An example for a STEP file can be seen in fig. 2-3. Each entry has an index. The piece of
information following the index is the type of the entry, thus the entity used to create the
entry. The following list holds the relations of this entry. A relation is either  a reference to
another entry (entity relation) or an attribute, which is represented by its value. Entries are
always referenced by other entries via the index.
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ISO-10303-21;

HEADER;

FILE_DESCRIPTION((’STEP Physical File’),’Level 1.0’);

FILE_NAME(’D:\FESTEVAL\UGParts\block_hole.stp’,’2000-07-

10T11:09:06’,(’Current User’),(’DiK’),’’,’’,’’);

FILE_SCHEMA((’HSCWF’));

ENDSEC;

DATA;

#0=PART($,$,#2,$,$,$,$,$,$,#1,$);

#1=FEATURE_LIST((#88));

#2=SHAPE($,$,#3);

#3=BLOCK_BASE_SHAPE(#5,#4,#20,#21);

#4=NUMERIC_PARAMETER(’Base_Shape_Length’,’mm’,200.);

#5=ORIENTATION(#6,(#11,#16));

#6=CARTESIAN_POINT(0,3,(#7,#8,#9));

#7=NUMERIC_PARAMETER(’x’,’mm’,0.);

#8=NUMERIC_PARAMETER(’y’,’mm’,0.);

#9=NUMERIC_PARAMETER(’z’,’mm’,0.);

#10=DIRECTION($,$,(#12,#13,#14));

#11=VECTOR($,3,#10,$);

#12=NUMERIC_PARAMETER(’x’,’mm’,1.);

#13=NUMERIC_PARAMETER(’y’,’mm’,0.);

#14=NUMERIC_PARAMETER(’z’,’mm’,0.);

#15=DIRECTION($,$,(#17,#18,#19));

#16=VECTOR($,3,#15,$);

#17=NUMERIC_PARAMETER(’x’,’mm’,0.);

#18=NUMERIC_PARAMETER(’y’,’mm’,1.);

#19=NUMERIC_PARAMETER(’z’,’mm’,0.);

#20=NUMERIC_PARAMETER(’Width’,’mm’,100.);

#21=NUMERIC_PARAMETER(’Height’,’mm’,50.);

#22=ORIENTED_EDGE(468,$,#23,.T.,$);

#23=EDGE_CURVE($,.T.,#24);

#24=CIRCLE(467,1,#25,15.);

#25=AXIS2_PLACEMENT_3D($,$,#26,(#30,#34,#38),$,$);

#26=CARTESIAN_POINT(0,3,(#27,#28,#29));

#27=NUMERIC_PARAMETER(’x’,’mm’,-96.0772547548711);

#28=NUMERIC_PARAMETER(’y’,’mm’,43.6737938128487);

#29=NUMERIC_PARAMETER(’z’,’mm’,0.);

#30=DIRECTION($,$,(#31,#32,#33));

#31=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,-1.);

#32=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#33=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#34=DIRECTION($,$,(#35,#36,#37));

#35=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#36=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,1.);

#37=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#38=DIRECTION($,$,(#39,#40,#41));

#39=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#40=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#41=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,-1.);

#42=ORIENTED_EDGE(469,$,#43,.T.,$);

#43=EDGE_CURVE($,.T.,#44);

#44=CIRCLE(480,1,#45,15.);

#45=AXIS2_PLACEMENT_3D($,$,#46,(#50,#54,#58),$,$);

#46=CARTESIAN_POINT(0,3,(#47,#48,#49));

#47=NUMERIC_PARAMETER(’x’,’mm’,-96.0772547548711);

#48=NUMERIC_PARAMETER(’y’,’mm’,43.6737938128487);

#49=NUMERIC_PARAMETER(’z’,’mm’,-50.);

#50=DIRECTION($,$,(#51,#52,#53));

#51=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,-1.);

ILJ�����D���H[DPSOH�67(3�ILOH��SDUW���
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#52=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#53=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#54=DIRECTION($,$,(#55,#56,#57));

#55=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#56=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,1.);

#57=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#58=DIRECTION($,$,(#59,#60,#61));

#59=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#60=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,0.);

#61=NUMERIC_PARAMETER(’Circle_Placement’,’mm’,-1.);

#62=ORIENTED_FACE($,$,$,#81);

#63=CYLINDRICAL_SURFACE($,$,#64,15.);

#64=AXIS2_PLACEMENT_3D($,$,#77,(#65,#69,#73),$,$);

#65=DIRECTION($,$,(#66,#67,#68));

#66=NUMERIC_PARAMETER(’Axis’,’mm’,0.);

#67=NUMERIC_PARAMETER(’Axis’,’mm’,0.);

#68=NUMERIC_PARAMETER(’Axis’,’mm’,1.);

#69=DIRECTION($,$,(#70,#71,#72));

#70=NUMERIC_PARAMETER(’y-Direction’,’mm’,0.);

#71=NUMERIC_PARAMETER(’y-Direction’,’mm’,0.);

#72=NUMERIC_PARAMETER(’y-Direction’,’mm’,1.);

#73=DIRECTION($,$,(#74,#75,#76));

#74=NUMERIC_PARAMETER(’Norm_dir’,’mm’,0.);

#75=NUMERIC_PARAMETER(’Norm_dir’,’mm’,0.);

#76=NUMERIC_PARAMETER(’Norm_dir’,’mm’,-1.);

#77=CARTESIAN_POINT(0,3,(#78,#79,#80));

#78=NUMERIC_PARAMETER(’x’,’mm’,96.0772547548711);

#79=NUMERIC_PARAMETER(’y’,’mm’,43.6737938128487);

#80=NUMERIC_PARAMETER(’z’,’mm’,25.);

#81=FACE_SURFACE($,(#82,#83),.T.,#63,#84);

#82=EDGE_LOOP($,.T.,1,(#22));

#83=EDGE_LOOP($,.T.,1,(#42));

#84=CARTESIAN_POINT(0,$,(#85,#86,#87));

#85=NUMERIC_PARAMETER(’x’,’mm’,96.0772547548711);

#86=NUMERIC_PARAMETER(’y’,’mm’,43.6737938128487);

#87=NUMERIC_PARAMETER(’z’,’mm’,25.);

#88=ROUND_HOLE($,$,#92,#109,#108,#89,#91,$,#107);

#89=CIRCULAR_CLOSED_PROFIL($,#90);

#90=NUMERIC_PARAMETER(’Diameter’,’mm’,30.);

#91=LINEAR_PATH(#92,$);

#92=ORIENTATION(#93,(#98,#103));

#93=CARTESIAN_POINT(0,3,(#94,#95,#96));

#94=NUMERIC_PARAMETER(’x’,’mm’,96.0772547548711);

#95=NUMERIC_PARAMETER(’y’,’mm’,43.6737938128487);

#96=NUMERIC_PARAMETER(’z’,’mm’,50.);

#97=DIRECTION($,$,(#99,#100,#101));

#98=VECTOR($,3,#97,$);

#99=NUMERIC_PARAMETER(’x’,’mm’,0.);

#100=NUMERIC_PARAMETER(’y’,’mm’,0.);

#101=NUMERIC_PARAMETER(’z’,’mm’,-1.);

#102=DIRECTION($,$,(#104,#105,#106));

#103=VECTOR($,3,#102,$);

#104=NUMERIC_PARAMETER(’x’,’mm’,0.);

#105=NUMERIC_PARAMETER(’y’,’mm’,0.);

#106=NUMERIC_PARAMETER(’z’,’mm’,0.);

#107=THROUGH_BOTTOM_CONDITION();

#108=NUMERIC_PARAMETER(’EdgeRadius’,’mm’,0.);

#109=DESCRIPTIVE_PARAMETER($,$);

ENDSEC;

END-ISO-10303-21;

ILJ�����E���H[DPSOH�67(3�ILOH��SDUW���
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2.1.3 Standard Data Access Interface (SDAI)

Product information can be stored in different systems. The way of accessing the data is
defined in the Standard Data Access Interface (SDAI).

The SDAI defines the functionality of a programming interface or a toolbox for
the acces to product information to support the development of STEP based
applications.
The SDAI is defined in ISO 10303-22.

The SDAI is an abstract definition. Further definitions for the implementation in certain
programming languages are provided in ISO 10303-23 and onwards. ISO 10303-23 defines
the implementation of the SDAI in C++. Together with tith this the SDAI defines the interface
between the Express model (a pure data model) and an object-oriented model for the
implementation in C++.

2.1.4 Development of product and application models

STEP supplies a number of methods for the development of product and application models.

Application protocols are specifying a subset of product data that is relevant for a
certain application. The product model is specialized for a certain application.
Application protocols are defined in the 200 series (ISO 10303-2xx).

The development of application protocols includes the development of the following part
models in the given order (see also fig. 2-4) :

a) Application Activity Model (AAM)

The process chain is specified in this model. The activities producing or processing process
data are the main content of this model. It is described in process modelling language IDEF0.

b) Application Reference Model (ARM)

This model defines the semantics and structure of the data. It is described in the data
modelling language Express/Express-G.

c) Application Interpreted Modell (AIM)

This model describes how the constructs of the model are used. The model is created from the
ARM by using certain imaging rules. It is described in Express/Express-G.
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Express G
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STEP
development of application protocols

AAM
application activity model

ARM
application reference model

AIM
application interpreted model
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2.1.5 AP224

AP224 is the application protocol defined in ISO10303-224 :
 “Mechanical product definition for process plans using machining features”

The focus of AP224 is the geometric description of the product on the basis of
manufacturing features. It is the foundation for the datamodel used in FESTEVAL.

It is adapted to the special requirements of FESTEVAL where needed.

Not a completely new application protocol with AAM, ARM and AIM is developed for
FESTEVAL, but the ARM of the existing AP224 is adapted.
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2.2 Object-oriented software development

The content of this thesis is mainly a software development process. The basic knowledge
about modern methodics and notations for software development are decribed in this section.

further readings :[Oest97], [Booch2000], [UML99], [Eder2000], [Fow98], [Lb2000]

2.2.1 Object-orientation

Object-orientation is the approach to combine data and functionality in the same
units. Objects existing in the real world are imaged in an abstract model.

The basic characteristics of objects are :

- objects can contain information (data) : attributes
- objects can provide a functionality : methods
- objects can be used only via certain specified interfaces (black box principle)
- objects can know other objects to communicate
- objects are units that are self responsible for their data and conformity

An object-oriented system consists of a number of objects with different kinds of relations.
The structure of an object is defined in its class. Each object is an instance of a class.

The two main relations in object-oriented models are :

Aggregation (object relation) :

An object has another object as an attribute. It knows it and can use it via its interfaces.

Generalization (class relation) :

A class (sub-class) inherits attributes and methods from another class (super-class). The sub-
class can define additional attributes and methods or overwrite methods. An instance of the
sub-class can be used whereever an instance of a super-class could be used.
Generalization is commonly used together with abstract classes (see further readings).

The superiority of object-oriented systems is evident. The self responsibility of the objects
makes the debugging and maintenance easy. Objects can be redefined easily without
influencing the rest of the system because of the black block principle. The system can easily
be extended.
But a good model, that has all these advantages, has to be planned very carefully.
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In the previous years a lot of powerful tools for the development of object-oriented models
were created. This includes methodologies for the analysis of the real world as well as
notations for the models and lots of other helpful tools.

The counterpart to object-orientation is procedure-orientation. In procedure-oriented
programming the main focus is not the creation of a model of the real world but on the
procedures needed to solve a problem.

Example : The volume of a box is to be calculated by a computer program.

Procedure-oriented solution : A function for the calculation of boxes is implemented. With the

call of the function the dimensions of the box have to be provided to the function as

parameters. The function calculates the volume using the given dimensions and returns the

result to the caller.

Object-oriented solution : A class box for the instanciation of objects is provided. These

objects are representing boxes. Each object of this class has its own dimensions, which can be

defined during the instanciation or with special methods. The object provides a method which

calculates the volume using its own dimensions.

In object-oriented systems each function and variable belongs to an object.
Functions are called methods, variables attributes. Together they are called
classmembers.
To acces classmembers the name of the owning object must be specified.

Exception : An object accessing classmembers of itself must not necessarily specify itself as

owning object (this.).

Examples : Access to classmembers

volume = a_box_object.get_volume();

(this.)heigth = 10.0;

Procedure-oriented software development is loosing more and more significance and gets
displaced by object-oriented software development in many fields.

Allthough an object-oriented design of the software is approached in this thesis, there are
some cases where also procedure-oriented design has to be used. An example is the
programming interface of Unigraphics (UG/Open), which is used extensively in the project. It
is completely procedure-oriented and has to be included of the object-oriented design.
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2.2.2 Unified Modelling Language

Since the early 90‘s a lot of methods for the design of object-oriented models have been
developed. The methods of Booch and Rumbaugh were the ones with the biggest propagation.
The unition of these resulted in the OMT (Object Modelling Technique) which included a
notation and a methodology. In 1995 Booch, Rumbaugh and Jacobsen startet to work on a
unified standard. The result is the UML (Unified Modelling Language), which was
standarized in 1997.

The UML defines the notation and a meta model for object-oriented systems.
A methodology is not included in the UML.

The methodology used in this thesis is based on the OMT and the potential of the UML. The
most commonly used an probably most important diagram of the UML ist the class diagram.

UML diagrams used in this thesis are :

class diagrams : They are describing the static structure of object-oriented models. They are
used to plan the classes, classmembers and relations of the system. Parts of class diagrams are
classes, classmembers and relations. The most important constructs of class diagrams are
shown in fig. 2-5. See also chapter 2.2.1 for further explanations.

use-case diagrams : They are used for the presentation of use-cases from the view of the
users of the software. Expectations, requirements and the GUI can be determined by the
analysis of use-cases. Constructs of use-case diagrams are actors, use-cases and relations.

activity diagrams : They are describing the activities which the software can or should
perform. This diagram can be used for describing different kinds of circumstances on
different levels of detail. Constructs of activity diagrams are activities, decisions, flows and
responsibilities.

sequence diagrams : The dynamic behaviour of the object system during run-time can be
described using sequence diagrams. Their focus are the interactions between objects. The
sequence diagrams are defining the major part of the dynamic model. Constructs of sequence
diagrams are objects, messages and life-lines.
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2.2.3 The software development cycle

The methodology used in this thesis divides the software development cycle into
four stages :

- analysis
- design
- implementation
- use

These steps are following neither in themselves nor in the whole a certain sequence. „The

object-orientated system development follows an evolutionary, iterative approach model. ...
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The development from the rough to the detailed takes not place synchronously for all parts of

the system but dependend on the situation ...“ [Oest97].

The stages of the software development are not creating a procedure with a beginning and an
end, but a cycle. This means that the software development never necessarily ends, and that
the software is never necessarily finished and perfect (like every product). A good technique
is to go through the stages very quickly in the beginning to create prototypes with restricted
functionality. In further traverses of the cycle, these prototypes can be extended until the
needed functionality is included.
In the following sections the different stages of software development are briefly explained.

Implementation

Design

Analysis

Use

software development cycle

&��
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2.2.3.1 Analysis stage

The focus of the analysis stage is the determination and investigation of the requirements and
aspects of the real world.

Some analyses are :

- which processes should be supported by the software
- which (part) solutions are already existent
- what interfaces does the system need
- what are the enlisted people expecting from the software
- where are future extensions important

A major part of the analysis stage can be accomplished by the examination of use-cases and
their resulting intenal processes.

diagrams : use-case diagrams, activity diagrams

2.2.3.2 Design stage

In the design stage the expressions and circumstances of the real world are transferred into an
abstract model. This model has to fulfil a number of requirements.
Besides the requirements resulting from the analysis stage, there are also some basic
requirements like clarity, maintainability, extendability and robustness. Also it must satisfy
the aspects of object-orientation. The main parts of an object-oriented model are :

- basis elements (classes, objects, attributes, methods, ...)
- static elements (associations, aggregations, generalizations, ...)
- dynamic elements (conditions, activities, ...)

The design is the most productive stage of the software development in view of the final
result (the software).

diagrams : class diagrams, interaction diagrams (sequence diagrams)

2.2.3.3 Implementation stage

A complete and carefully created model can be transferred directly into any object-oriented
programming language. The classes are individually coded and gradually brought together to
the complete system according to the model.

diagrams : structograms (Nassi-Schneidermann)
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2.2.3.4 Use stage

The use stage is as much part of the development cycle as any other stage. The software is
used in a testing environment with prototypes, or commercially by the final user with release
versions.

The main results of this stage are information about :

- bugs (errors)
- new requirements for the functionality
- new requirements for the GUI

These results are direct inputs to the analysis stage of the next traverse of the cycle.

2.3 Software tools

In this project a lot of software tools are employed. The most important of these tools are
introduced in this section. The functionality and handling is explained briefly where
necessary.

2.3.1 Unigraphics

Unigraphics is a modern 3D-CAD system. It is available for different platforms
(Windows NT, Unix). A three dimensional product shape can be created via a
graphical user interface.

The created structure consists of parts, which can be united to assemblies. The shape of a part
is mainly defined by features. Examples for features are holes, pockets and chamfers
(removing material) and bosses and pads (creating material). Besides features, freeform
shapes are important modelling structures. Unigraphics uses an own datamodel and file
format for handling the product information. It is not STEP conform.
A screenshot of Unigraphics can be seen in fig. 2-7. It shows an opended part in the display
window and a dialog box for creating threads.

further readings : [Ugmn98]



FESTEVAL���������������������������������������������8QLYHUVLW\�RI�7HFKQRORJ\�'DUPVWDGW��PHFKDQLFDO�HQJLQHHULQJ

��

ILJ��������VFUHHQVKRW�8QLJUDSKLFV

2.3.2 UG / Open

Some software packages are providing a programming interface for access to
system internal functionality. These interfaces are called API (application
programmers interface) and they allow the access and manipulation of the
database and user interface. This allows the creation of new environments and
functionality.
In Unigraphics this API is called UG/Open. It is based on the programming
language C++.

Each instance of the database can be identified by an index pf the type tag_t. Such instances

can be features for example. For the creation, reading and manipulation of instances the

functions of the group UF_MODL_* are used. For the access to the user interface the

functions of the group UF_UI_* are used.

For a detailed explanation of the functions the documentation of UG/Open should be referred.

further readings : [Ugapi98]
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2.3.3 NIST STEP Class Library (SCL)

In 1988 the department National PDES Testbed was founded at the National Institute of
Standards and Technology (NIST) in the USA. The expression PDES (Product Data
Exchange using STEP) describes the activities of the USA for the development of STEP. The
National PDES Testbed provides a neutral testing environment for the STEP development, in
which the quality of the datamodels and the application of new STEP technology is examined.

The NIST STEP Class Library is a collection of libraries for the development of
STEP software. It was created at the National PDES Testbed and has the aim to
support and establish the industrial use of STEP. It is available freely and is
implemented in the programming language C++.

The basis of the SCL is the SDAI (ISO 10303-22) and its implementation rules for C++ (ISO
10303-23). The SCL also provides functionality for creating STEP exchange files (ISO
10303-21). The handled data model must exist as an Express schema (ISO 10303-11). This
can for example be the reference model (ARM) of an application protocol (ISO 10303-2xx).

Within FESTEVAL the functionality of the SCL is not accessed directly, but via another library.
For possible extensions of this library an understanding of the SCL is necessary.

further readings : [Lay90], [Mor92], [Saud95], [Schzk99]

2.3.3.1 Brief guide to SCL

The SCL consists of the following libraries :

- STEP Schema Class Library
- STEP Core Class Library
- Registry Classes
- Data Editor Library

2.3.3.1.1 STEP Schema Class Library

This is the model and schema specific part of the SCL. It has to be created for each schema. It
represents the content of the Express schema as C++ classes. The Schema Class Library can
be created automatically from Express Code by using the SCL tools Fedex Plus or software
that uses Fedex Plus (e.g. WinStep).
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For each Express Schema the following files are created :

- header file : class definitions
- library file : class implementations
- initialization file : function for initializing

The filenames consist of the name of the scha with a preceding SDAI and an identifier. Each
attribut in the Express Schema is represented by a protected attribute in the C++ (SDAI) class.
The acces to the attributes is done by public methods (information hiding). The Express
schema is linked to the library at compilation time (early binding).

2.3.3.1.2 STEP Core Class Library

The STEP Core Class Library is the the schema independent basis for the Schema Class
Library.

The most important classes are :

STEPentity

Abstract basis class for all classes that are representing entities of a schema. It is the root in
the inheritance hierarchie of the entities.

The classmembers of STEPentity are :

attributes :

instance_id identifier of entity instance

STEPfile_id identifier in STEP file

reference_count number of references to instance

application_marker reserved

attributes list with pointers to attributes of the entity

methods :

Name delivers the name of the entity

opcode delivers a code for the entity

STEPwrite writes entity in a STEP file

BeginSTEPwrite writes all referenced entities in a STEP file

STEPread reads attributes from STEP file
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STEPattribute

This class represents an attribute and information about it.

attributes :

shared is it refernced from other entities

nullable must an attribute be used

type type of attribute

name name of attribute

ptr pointer to value of attribute

type_name name of the type in the express schema

methods :

aread reads attribute from STEP file

screen_read reads attribute from standard input

aprint writes attribute in STEP file

STEPattributeList

List of attributes of the type STEPattribute.

STEPenumeration

Represents enumeration types.

2.3.3.1.3 Registry Classes

The registry is a directory of the contents of an Express schema. In contrary to the previous
classes here the information about the abtract model is stored rather than the data itself stored
in the model (the product information). The classes itself are not schema dependent, but they
are provided with information about the schema.

The following classes are part of the Registry classes :

EntityDescriptor

Represents an entity.

attributes :
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Name name of the entity

SuperTypes from these enities was inherited

SubTypes these entities inherit

AttributeDescriptors list with attributes

AttributeDescriptor

Represents an attribute.

TypeDescriptor

Represents a type.

2.3.3.1.4 Data Editor Library

This library provides functionality for the manipulation of instances or goups of instances.
This includes the search of instances for certain information or the conformance checking.

The most important classes are :

InstMgr

Each instance of STEPentity has an entry in an InstMgr object. Each session has one

InstMgr object.

MgrNode

Each entry in the InstMgr object has an instance of MgrNode. It holds important

information about the instance.

STEPFile

Controls the handling of STEP exchange files.

CommandManager

Provides the functionality for the manipulation of entities.

DisplayNode

Each instance of an entity has an instance of DisplayNode. It contains information about

the diplay status of the instance.
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2.3.4 WinStep

WinStep is a software that creates the schema specific part of the SCL (STEP
Schema Class Library) from an Express schema.

The basis of the creation is ISO 10303-23 (binding of the SDAI to C++). Here happens the
change from the Express model to an object-oriented class model. WinStep uses the SCL tool
Fedex Plus to create the C++ classes.

For each Express schema WinStep creates the following files :

make_schema

schema.h

schema.cpp

Sdaiclasses.h

SdaiAll.cpp

SdaiNAME.h

SdaiNAME.cpp

SdaiNAME.init.cpp

Where NAME is the name of the Express schema.

2.3.5 Express Graphical Editor (EGE)

The Express Graphical Editor is a tool for creating and editing Express-G
diagrams. The diagrams can be transfered to Express files.

The created Express files can be used as an input for WinStep.

2.3.6 Infomodel.lib

Infomodel is a library that controls the use of the SCL. It includes the STEP
Schema Class Library and some additional classes and functions.

Infomodel was created at the DiK and PTW at the University of Technology Darmstadt. The

central class is CInfoModel. An instance of this class represents the STEP database. It

provides methods for handling the database and the necessary SCL functions.

further readings : [Schzk99]
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2.3.7 AP224_IM.dll

This library provides functionality to handle the STEP database and is specialized
to the datamodel used in FESTEVAL (adapted ISO 10303-224). It mainly uses
Infolmodel.lib.

In FESTEVAL this is the only interface used to access the STEP database.

All operations to create, manipulate or delete instances in the STEP database and the handling
of the STEP file must be initiated here. The interface to AP224_IM.dll are the global

functions defined in the file AP224_IMApi.h. Each of these functions is calling an

appropriate method of an instance of the class AP224_IM. Here the actual process is

administrated.

The instances in the STEP database are created by the global functions Create_*. These

functions are determining the parameters for the instances from an object of the class

CTransferObject.  The Create_* functions must be adapted to the datamodel.

The functions of AP224_IMApi.h used in this thesis are :

CSTEPUG* IMCreateFeature(CTransferObject *param);

CSTEPUG* IMCreateBaseShape(CTransferObject *param);

CSTEPUG* IMCreateFace(CTransferObject *param);

CSTEPUG* IMAddConstraints(int index, CTransferObject *param);

void IMClearModel();

void IMReadFile(const char* fname, int &anzahl);

void IMWriteFile(const char* fname);

void IMDeleteInstances();

An important class of AP224_IM is CTransferObject. An instance of this class can be

used to store attributes of different formats. For identification, each attribute has a string

identifier (char*). CTransferObject-objects are used to store the parameters of an

instance in the UG database (e.g. a feature). The CTransferObject-object is given to the

functions which are creating the instance in the STEP database (Create_* functions).

All manipulations in the datamodel must be considered in this library because it accesses the
datamodel.
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2.3.8 Visual C++

The programming language C was created in the beginning of the seventies. Its roots are
mainly found in the programming language Algol (at the same time Niklaus Wirth developed
the programming language Pascal from the same roots). In fig. 2-8 a brief history of different
programming languages can be seen.

In the middle of the eighties, C++ resulted from the attempt to include object-
oriented elements in C. C++ is a so-called hybrid programming language, because
it unites procedure-oriented elements (eg. global functions) and object-oriented
elements (e.g. classes, methods). Both programming techniques, object-oriented
and procedure-oriented, are possible with C++.
Visual C++ is the implementation-environment for C++ programs from the
company Microsoft.

ILJ��������GHYHORSPHQW�RI�SURJUDPPLQJ�ODQJXDJHV����VRXUFH���>(GHU����@�

In the recent years Visual C++ became quite popular in the PC market. Besides the compiler
and the linker, Visual C++ also provides some libraries, a debugger, an editor and some other
tools. Visual C++ is only available for Windows based systems.

further readings : [Eckel2000], [Strou94], [Cub98]
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2.3.9 UML tools / Rational Rose

The different diagram types of the UML notation can be created and manipulated
with UML tools.

Most of the UML tools provide further functionality like :

- round-trip-engineering : Support of methodologies in all stages of software development

- automatic code generation : Sourcecode is created from the class diagrams in any object-
oriented programming language

- reverse engineering : Class diagrams are created automatically from existing source code

In this thesis the UML tool Rational Rose from the company Rational was employed for the
use-case diagrams and the class diagrams. A screenshot of Rational Rose can be seen in fig.
2-9. For other types of diagrams, Visio Professional was used. Visio Professional is not a
special UML tool but a general template based drawing tool for all kinds of diagrams.

ILJ��������VFUHHQVKRW�5DWLRQDO�5RVH
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2.3.10 Tools overview

Fig. 2-10 shows the tools and how they are linked together. The tools have to be used in the
following order if the STEP datamodel has to be extended :

- extension of the Express-G schema (EGE)

- saving of schema as Express file (EGE)

- generation of SDAI C++ classes from Express-schema (WinStep)

- replacement of old SDAI classes (Infomodel.lib)

- modification of the access interface (AP224_IM.dll)
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2.4 Structure of the thesis

The structure of this thesis corresponds to the stages of software development :

- analysis (chapter 3)
- design (chapter 4)
- implementation (chapter 5)
- use (chapter 6)

The documentation is as far as possible in chronological order. Since software development is
a largely dynamical and iterative process, this order can not be complied in reality. In this
documentation all traverses of the development cycle are united, while in reality each stage
was done several times in different traverses of the development cycle.

During the chapters dealing with the software development, the use-cases

- new part

- create feature

- write STEP file

are used exemplarily to document the development of the software. All further use-cases were
treated similarily. The level of detail is continously rising from the first use-case diagrams up
to the sourcecode and finally a running version of the program. A graphical overview of the
structure of this thesis and the main focus of the chapters can be seen in fig. 2-11.
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3. Analysis

In the analysis stage the sorrounding conditions of the project are analysed.
A major part is covered by the the examination of use-cases and the actions that
are initiated by them.

Results of this stage are the description of requirements, mechanism, processes etc. that are
important for the function of the software. This stage is very interdisciplinary, because the
knowledge and the expectations of all enlisted people (users, software developers, specialists
etc.) are brought together.
The results are direct inputs for the next stage, the design.

3.1 Use-cases

The examination of uses cases helps to determine the expectations and
requirements that the user has about the software. Internal processes are irrelevant
at this point, if a user is not directly affected by them.

In the use-case diagram in UML notation each interaction between a user and the software is
called a use-case. The notation is an oval circle with the description of the use-case. The
actors are represented as stickmen. The connection between actors and use-cases is
represented by arrows. The initiation of  a use-case by another use-case is indicated by an
arrow between them. A user is normaly using the software via the GUI (graphical user
interface). Thus use-cases are helpful to plan the functionality the GUI has to provide
(buttons, menus etc.).
Actors must not necessarily be real users. In use-case diagrams also other systems which are
communicating with the software can be described as actors. In this thesis also the used
databases (the Unigraphics database and the STEP database) are shown as actors in the use-
case diagrams. Thereby also the expectations of the users about the databases are represented.
Here, for example, the use-case diagrams are allready making shure that a feature that was
created by the user is validated and stored in the UG database. How this is done is not part of
the use-case diagrams and will be examined later. Only the requirements from the user are
determined.
In this thesis the examination of the three use-cases

- new part

- create feature

- write STEP file

will be documented.
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3.1.1 New part

The use case new part starts a new session in the FESTEVAL environment. To perform this, a
part that consists at least of a baseshape must exists in the UG database. After the user has
pressed the button new part, he has to choose a baseshape from the part. After this, all
features related to the choosen baseshape are automatically validated. The user can choose if
he wants to have the invalid features deleted. If he does not agree, the part can not be used in
FESTEVAL and the session will not be started.

new part

invisible for user

UG database

new part

choose baseshape

get existing features

UG/Open

user
UG dialog

UG dialog

validate existing features

show confirmation

UG dialog

delete unknown/invalid features
or cancel

only if part exists in UG

ILJ��������XVH�FDVH�GLDJUDP�QHZ�SDUW

3.1.2 Create feature

After a session is started in the FESTEVAL environment, new features can be created in the
opened part. After pressing the button related to the type of feature, the user has to enter all
the necessary geometric parameters. The feature is then created in the UG database and will
be validated after the creation. An invalid feature will be deleted again automatically. This

ensures that only valid features are used in the FESTEVAL part.
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create feature

invisible for user

create feature show error message

enter parameters

only i f part exists in Festeval

UG database

userUG dialog

UG dialog

UG dialog

create UG feature

UG/Open

show confirmation

UG dialog

val idate feature and
interacting features

delete
UG feature inval id

ILJ��������XVH�FDVH�GLDJUDP�FUHDWH�IHDWXUH

3.1.3 Write STEP file

After pressing the button for writing the STEP file, the user has to choose the directory and
filename for the new file. To create the STEP file, a STEP conform database has to be used. If
not existent at this time, it has to be created before the STEP file can be created (see chapter
3.2.4 and 3.2.5 for a more detailed analysis of this operation).
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write Step file
user

write Step file

UG dialog

show confirmation

UG dialog

UG database
Step database

create Step exchange file

invisible for user

enter filename

UG dialog

create Step database

UG/Open
Step Class Library

ILJ��������XVH�FDVH�GLDJUDP�ZULWH�67(3�ILOH

3.2 Internal processes

In this section the internal processes (invisible for the user) that are initialised by
the use-cases are examined.

This includes for example the way of storing the data or the Steps that are necessary to create
a physical file.

3.2.1 Creation of geometry in Unigraphics

Part of the FESTEVAL design environment is the creation of features. The purpose of providing
new functions is to include a validation during the creation process. This enables the designer
to react directly on the result.

The functionality for creating features consists of user dialogs for determining the necessary
information and of the creation of the feature in the UG database.
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3.2.2 Validation of  features

In FESTEVAL each feature must be validated. Only if the validation is succesful the feature is
allowed to be used in a FESTEVAL part. The idea behind this validation is to have a view to the
next stages of the process chain already in this early stage. There are many different ways to
design the same geometry. Although if the difference is not seen in the geometry, it is stored
in the database and will be read and used by the next stages of the process chain. The
semantics of the product data has to follow certain rules, otherwise it will be misinterpreted.
The validation makes sure that these rules are not disobeyed during the design.

Parts of the validation are for example :

- are the tools requred to manufacture the feature available ?
- are certain geometric requirements fulfilled ?
- is the type and arrangement of the feature sensible ?

The way the validation works is different for each type of feature. Hence each feature type has
to have an own method for validation. An example for the validation is shown in fig. 3-4. In
the cases shown on the right, the feature is invalid because a pocket is used to define a slot or
a STEP. This figure also shows how a valid feature can become invalid by modification.

The whole subject of validation is handled by the SCPM and is therefore not part of this
thesis. Part of this thesis is the integration of the methods provided by the SCPM into the
design.

Modify Parameters

Modify Parameters
Translate Feature

Rectangular Pocket

"Rectangular Pocket"
(Slot)

"Rectangular Pocket"
(Step)

ILJ��������H[DPSOHV�IRU�LQYDOLG�IHDWXUHV��VRXUFH���6&30�
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3.2.3 Determination of interdependencies

There are different kinds of technological and geometrical interdependencies that can exist
between features. A simple example is a volume interaction, in which two features are
intersecting in a certain area. Information about such interactions can be useful for tool
machines. By an interpretation of the interactions the control system for the tool machine can
automatically determine an optimized manufacturing procedure. This circumstance is one of

the main aspects of FESTEVAL. Therefore it must be possible for each feature to determine its
interdependencies and to store them in the STEP database.

In the datamodel used in FESTEVAL the interdependencies and further information about the

manufacturing procedure are stored in the attribute constraints for each manufacturing

feature. Fig. 3-6 shows the Express-G schema of constraints in the FESTEVAL datamodel.

In this thesis the interactions volume_interaction and face_interaction are

treated.
A simple example for a slot interacting with a pocket can be seen in fig. 3-5.

ILJ��������H[DPSOH�IRU�LQWHUDFWLQJ�IHDWXUHV

The determination of the interdependencies is handled by the SCPM and is therefore not part
of this thesis. Part of the thesis is the integration of the methods into the design and the
convertion of these information to the STEP database.

further readings : [Schtz98], [Schtz97]
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3.2.4 Storage of the FESTEVAL specific attributes

The datamodel used in FESTEVAL is an adapted STEP application protocol 224. This
datamodel defines some attributes that are not part of the UG datamodel, like the
interdependencies. After a feature is created in the FESTEVAL environment, only the attributes
that are part of the UG datamodel can be stored in the UG database.
A way has to be found to prevent this information to get lost. They must be stored somewhere
to be available at a later time to be stored in the STEP file. There a different approaches, and
the most suitable of them must be found.

The three approaches

a) redundant databases
b) storage in the UG database
c) storage in further database

are examined in the following sections.

3.2.4.1 Redundant databases

A solution could be to build and maintain the STEP database and the UG database at the same
time. All attributes would be stored in the STEP database and be available at any time.
The disadvantage is the effort to maintain two partly redundant databases. Each modification
in the UG database has to be made immediately in the STEP database as well. Besides the
creation of features this includes also the deletion and editating of features. The way the

functions of FESTEVAL are accessing the databases in this solution are shown in fig. 3-7.
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3.2.4.2 Storage in the UG database

To avoid the redundancy it must be attempted to store all required information in only one
database. This could only be the UG database because it is absolutely necessary to work in
Unigraphics. Another attempt is therefore to extend the UG datamodel by the required
additional attributes to store all important information in the UG database. In this solution the
STEP database is created only immediately before the creation of the STEP exchange file and
is deleted directly afterwards.
The disadvantages of the first attempt are not occuring in this solution. The problem here is to
extend the the UG datamodel by the required attributes. This solution is only possible if
UG/Open provides enough functionality for extending the datamodel. Fig. 3-8 shows how the

functions of FESTEVAL would access the databases in this solution.
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3.2.4.3 Storage in further database

Another attempt to avoid the redundancy is to store the additional attributes in a further
database. This database could be a simple spreadsheet with a reference to the feature in the
UG database and the additional attributes. The difference to the previous attempt is the
creation of a new datamodel instead of extending the existing one.
The disadvantage is the effort of creating and maintaining an additional database. Fig. 3-9
shows the access to the databases  iin this solution.
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3.2.4.4 Review and decision

A major issue for making a decision for one of the solutions is the potential of the software
tools to support the attempts.

a) The first solution will cause big efforts for maintaining the STEP database. While it is easy
to create data in that database, the modification of data is very complicated. To delete a
feature, for example, it is necessary to delete all the attributes connected to it, but not the ones
which are also referenced by other instances in the database.

b) The second solution is easy and straight forward, but it requires extensive extensions in the
UG datamodel. UG/Open provides enough functionality to store additional parameters of
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simple datatypes with each feature. This could be used to easily store additional attributes like
dimensional tolerances.
A difficulty is, as well as in all the other solutions, that the independencies in a feature can
change, even if this feature was not modified. This happens when interacting features are
modified. Although the interdependencies could be stored in additional UG attributes, the
changes to them would have to be modified whenever necessary.
A solution to avoid this effort is to determine the interdependencies only directly before they
are needed (to create the STEP database and STEP file). This ensures the use only of the
actual state of the interdependencies and the effort to maintain the entries in the database is
avoided.

c) The third solution is technically no problem, but unnecessary on account of the easier
possibilities of the second solution.

The second solution is irreproachably the best one and will be used in the further progress of
the thesis. It allows either to store all necessary information in the UG datamodel or, where
possible, to determine the actual information when needed (e.g. the interdependencies to
create the STEP database).

3.2.5 Creation of STEP file

The decision made in the previous section results in creating the STEP database directly
before the creation of the STEP file. After the STEP file was created the STEP database can
be deleted again.

Hence, the following Steps are necessary to create the STEP file :

1. determination of the file name (user input)

2. creation of a STEP database

3. determination of the parameters for the baseshape from the UG database

4. storage of the parameters for the baseshape in the STEP database

for all features :

5. determination of the parameters for the feature from the UG database

6. storage of the parameters for the feature in the STEP database

7. determination of the interdependencies for the feature

9. storage of the interdependencies for the feature in the STEP database

10. creation of the STEP file from the STEP database

11. deletion of the STEP database
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For the creation of the features or the baseshape in the STEP database, the parameters have to
be determined from the UG database and be stored in a format that is suitable for the creation
in the STEP database.

The software should also provide functionality to create STEP files outside of the FESTEVAL

design environment. Thereby the same modules of the software are used inside FESTEVAL to
provide a STEP processor that is independent of the FESTEVAL environment.

3.3 Activities

Activity diagrams are used to show activities, order of processes, parallel processes and
resonsibilities. They can be universally employed in different stages and for different
purposes. In the analysis stage, they are very suitable to describe and detail the expected
processes and their affiliation to certain functional groups.

In this thesis activity diagrams are shown for all documented use-cases.
Contradictory to the use-case diagrams, they are also visualizing the resulting
internal processes.

On a certain level of detail the processes are shown as black boxes. Further detailing is not
part of the analysis stage and will be done in the design and implementation stage.
The activity diagrams are showing very clearly the requirements and the rough realisation.
Hence they are important results from the analysis stage and an important input to the design
stage.

In activity diagrams, each activity is represented as an oval. The activities are connected by
arrows, which represent the chronological order of the activities. The rhombuses are
representing decision. The activities can follow only one way out of a decision. The black dot
initialises the use-case, the encircled dots are representing terminations.

3.3.1 New part

See fig. 3-10. The following activities are of importance :

check if part exists : The use case new part can only be accomplished if a part (at least the
baseshape) exists in the UG database.

dialog to choose baseshape : Of all the features of the actual UG part the user has to choose
one as a baseshape for the FESTEVAL part.
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check if choosen baseshape is ok : The choosen baseshape has to be a UG feature that can be

interpreted by FESTEVAL as a baseshape. Otherwise it is not possible to use it in FESTEVAL.

get existing features : All features existing in UG that are related to the choosen baseshape
have to be determined.

validate existing features : The features can only be used in FESTEVAL if they are satisfying
the FESTEVAL validation. The invalid features have to be determined.

dialog delete/cancel : The user has to choose if he wants to delete the invalid features or if he
wants to cancel the operation.

part_exists = true : This means that by now a valid part exists in the FESTEVAL environment.
A session is started in FESTEVAL.

3.3.2 Create feature

See fig. 3-11. The following activities are of importance :

check if part_exists : This ensures that a valid part exists in the FESTEVAL environment and
that a session is started. Otherwise no proceeding is possible.

dialog for paramters : The user has to enter all the geometrical parameters that are necessary
to create the feature.

create new feature : The feature is created in the UG database.

validate new feature : The newly created feature is validated.

delete new feature : The newly created feature is deleted from the UG database. Invalid

features can not be used in the FESTEVAL environment.

get interacting features : The features having some kind of interaction with the newly
created feature are determined

check interacting features : All the interacting features are validated. They could have lost
their validity by the interaction with the newly created feature.
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3.3.3 Write STEP file

See fig. 3-12. The following activities are of importance :

check if part_exists : this ensures that a valid part exists in the FESTEVAL environment and
that a session is started. Otherwise no proceeding is possible.

dialog for filename : The user has to choose a name and location for the STEP file.

get baseshape : The baseshape and its parameters have to be determined from the UG
database.

create baseshape : The baseshape has to be created in the STEP database.

get features : All features belonging to the FESTEVAL part and their parameters have to be
determined.

create features and faces : The features and their faces have to be created in the STEP
database.

get constraints : The constraints (interdependencies) of all features have to be determined.

create constraints : The constraints have to be created in the STEP database. This has to be
done after all the features were created in the STEP database, because they might be
referenced by the constraints (interdependencies).

create STEP file : The physical file is created.
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4. Design

In the design stage, the expressions and conditions of the real world are
transferred into an abstract model. The design stage is the most productive stage
of the software development in view to the final result (the software).

The results of the analysis stage are the basis for the determination of the constructs needed
for the static model.
The dynamic model is helpful to check if the static model has enough functionality to handle
all the required use-cases.

Some notations were used in the class diagrams, which are not defined in the UML :

a) Attributes which are not classmembers but existent only locally in certain methods are

represented as aggregations with the stereotype <<local>>.

b) Procedure-oriented parts are represented as classes with the stereotype <<globals>>.

The class name is the name of the file, the functions are represented as methods.

4.1 Static model

The static model describes the structure that is created by the classes and their
relations among themselves.

The static model is represented with class diagrams in UML notation.

In this documentation the model is divided into the part models features, baseshapes and
control.

4.1.1 Features

For the representation of the features in the model an abstract class F_Feature is provided.

This class defines the classmembers that are necessary for all types of features. The methods

that work the same for all types of features are implemented in F_Feature, the methods

that work different for different types of features are defined as abstract methods in

F_Feature. For each type of feature a concrete subclass of F_Feature is provided for.

This is where the feature specific methods are implemented. The class definition of

F_Feature can be seen in fig. 4-1.
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Whenever a task about a specific feature has to be performed, an object of the sub-class which
corresponds to the type of the feature has to be instanciated. This object is linked to an entry

in the UG database by the class attribute feature_id of the type tag_t. Each method that

is called within that object is operating on the referenced feature in the UG database.

The following tasks have to be handled by the instances of these classes :

- creation of a new feature in Unigraphics
- validation of the feature
- determination of interdependencies
- validation of interdependent features
- determination of the parameters to create the STEP instance

F_Feature
feature_id  : tag_t
exists_virtual_face : boo l
local_cs[3] : double
status : F_Error
interacting_features : uf_l ist_p_t
faceint_features : uf_l ist_p_t
volumeint_features : uf_l ist_p_t

~F_Feature()
<<constructor>> ini t_fea ture()
<<constructor>> ini t_fea ture(feature_id : tag_t)
<<constructor>> ini t_fea ture(step_param  : CT ransferObject)
get_status() : F_Error
<<abstract>> create_ug_feature() : int
<<abstract>> val idate() : bool
val idate_interacting_features() : uf_l ist_p_t
<<abstract>> edi t()
<<abstract>> get_step_param() : CT ransferObject
<<abstract>> set_face_names() : int
<<abstract>> get_facein t_features(fi rst_face : tag_t, second_face : tag_t, local_cs[3] : double) : int
get_constraints_param() : CT ransferObject
get_dimensional_tolerance()
get_interacting_features() : int
get_volumeint_features() : i nt
show_volumeint_features() : int
show_faceint_ features() : int
get_edge_features(edge_l ist : uf_l ist_p_t) : int
select_location(message : char *, sel_face_id : tag_t &, location : double *, face_param : double *) : int
select_di rection(message : char *, d irection : double  *, sel_edge_id : tag_t &) : int
select_edge(m essage : char *, edge_id : tag_t &) : i nt
get_face_norm(sel_face_id : tag_t, face_param  : double *, norm : double *) : int
get_direction_location(di r_x[] : double, di r_y[] : double, local_cs[] : double) : int
create_coord_system(di r_x[] : double, di r_y[] : double, local_cs[] : double, cross_product[] : double, csys_id : tag_t) : int
add_ug_attr_double(name : char*, value : double)
read_ug_attr_double(name : char*) : double
add_ug_attr_int(name : char*, value : int)
read_ug_attr_int(nam e : char*) : int

<<abstract>>

ILJ��������DEVWUDFW�FODVV�)B)HDWXUH

There are three different starting conditions for instanciating objects of these classes. For each
condition a different initialisation method, which controls the necessary processes, is provided

in the super-class F_Feature. These initialisation methods are called from the constructors

of the concrete sub-classes.



'LSORPD�WKHVLV����6HEDVWLDQ�/HLEUHFKW�������������������������������������������������������������������������������FESTEVAL

��

a) The feature does not exist yet. This is the case when the user wants to create a completely
new feature, thus when he chooses create feature in the environment.

- initialisation method : init_feature();

Example : The user wants to create a new pocket. An instance of the class F_Pocket has to

be created using : F_Feature* pocket_obj = new F_Pocket();. The constructor

automatically calls the method init_feature() of the class F_Feature. This method

initialises the steps necessary to create a new pocket (e.g. user dialog for parameters,

validation etc.).

b) The feature exists in the UG database. Operations have to be done with an existing
feature if an feature created outside of FESTEVAL has to be validated or when the existing
features have to be transferred to the STEP database.

- initialisation method : init_feature(tag_t feature_id);

Example : An existing pocket has to be transferred to the STEP database. An instance of the

class F_Pocket has to be created using : F_Feature* pocket_obj = new

F_Pocket(feature_id); where feature_id is the tag_t-identifier for the existing

pocket. The constructor automatically calls the method

init_feature(CTransferObject* step_param) of the class F_Feature.

Now the method pocket_obj->get_step_param() can be called to determine an

CTransferObject-object with the parameters of the pocket. This object can be used to

create the pocket in the STEP database via the AP224_IM.dll.

c) The feature exists in the STEP database. This case occurs if a STEP file was read and
the features have now to be created in the UG database.

- initialisation method : init_feature(CtransferObject* step_param);

Example : An pocket existing in a STEP database has to be transferred to FESTEVAL, and

thereby created in the UG database. An instance of the class F_Pocket has to be created

using : F_Feature* pocket_obj = new F_Pocket(step_param); where

step_param is a CTransferObject object containing the parameters of the feature

from the STEP database. The constructor automatically calls the method

init_feature(CTransferObject* step_param) of the class F_Feature. This

method initialises the Steps necessary to create the pocket in FESTEVAL (e.g. creation in the
UG database, validation etc.).

Note : The methods init_feature(CTransferObject* step_param) were not

completely implemented during this thesis.
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The methods get_step_param() and get_constraints_param() are determining

the parameters of the feature from the UG database and are wrapping them in an object of the

class CTransferObject. This object can be used to create the feature or its constraints in

the STEP database with the AP224_IM.dll. The sub-classes for the different types of features
are implemented according to the super-class. Further generalizations can occur here, like

from the abstract class F_Hole to the concrete sub-classes F_Hole_Simple,

F_Hole_CBore and F_Hole_CSunk. Common methods for all kinds of holes are

implemented in F_Hole.

The class F_Face can be used to determine the parameters of material faces wrapped in a

CTransferObject object, which can be used to create the faces in the STEP database.

The utilisation is analogous to case b) described for features above. Notice that F_Face is

not a sub-class but an attribute of F_Feature.

The class structure with the abstract class F_Feature, its concrete sub-classes and the class

F_Face can be seen in fig. 4-2. Also refere to fig. 2-5.
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F_Pocket

F_Pocket(f eature_id : tag_t)
F_Pocket(step_param  : CTransf erObject)
F_Pocket()
create_ug_f eature()
v alidate() : bool
edit()
get_step_param() : CTransf erObject
set_f ace_names() : int
get_f aceint_f eatures(f irst_f ace : tag_t, second_f ace : tag_t, local_cs[3] : double) : int
get_v ertical_edges(f ace_edges : uf _list_p_t) : uf _list_p_t

F_Hole

create_ug_f eature() : int
v alidate() : bool
set_f ace_names() : int
get_f aceint_f eatures(f irst_f ace : tag_t, second_f ace : tag_t, local_cs[3] : double) : int
get_hole_diameter(diameter : char *) : int
<<abstract>> create_blind_f lat_bottom() : int
<<abstract>> create_blind_tip_angle() : int
<<abstract>> create_blind_hole() : int
<<abstract>> create_through_hole() : int

<<abstrac t>>

F_Hole_Simple

F_Hole_Simple(f eature_id : tag_t)
F_Hole_Simple(step_param : CTrans f erObjec t)
F_Hole_Simple()
edit()
get_step_param() : CTransf erObject
create_blind_f lat_bottom() : int
create_blind_tip_angle() : int
create_blind_hole() : int
create_through_hole() : int

F_Hole_CBore

F_Hole_CBore(f eature_id : tag_t)
F_Hole_CBore(step_param : CTrans f erObject)
F_Hole_CBore()
edit()
get_step_param() : CTransf erObject
create_blind_f lat_bottom() : int
create_blind_tip_angle() : int
create_blind_hole() : int
create_through_hole() : int

F_Hole_CSunk

F_Hole_CSunk(f eature_id : tag_t)
F_Hole_CSunk(step_param : C Transf erObject)
F_Hole_CSunk()
edit()
get_step_param() : CTransf erObject
create_blind_f lat_bottom() : int
create_blind_tip_angle() : int
create_blind_hole() : int
create_through_hole() : int

F_Slot

F_Slot(f eature_id : tag_t)
F_Slot(s tep_param : C Transf erObject)
F_Slot()
c reate_ug_f eature()
v alidate() : bool
edit()
get_step_param() : CTransf erObject
set_f ace_names() : int
get_f aceint_f eatures (f irst_f ace : tag_t, second_f ace : tag_t, local_cs[3] : double) : int

F_Thread

F_Thread(f eature_id : tag_t)
F_Thread(step_param : CTransf erObject)
F_Thread()
create_ug_f eature()
v alidate() : bool
edit()
get_step_param() : CTransf erObject
set_f ace_names() : int
get_f aceint_f eatures (f irst_f ace : tag_t, second_f ace : tag_t, local_cs[3] : double) : int

F_Chamf er

F_Chamf er(f eature_id : tag_t)
F_Chamf er(step_param : CTransf erObject)
F_Chamf er()
create_ug_f eature()
v alidate() : bool
edit()
get_step_param() : CTransf erObject
set_f ace_names() : int
get_f aceint_f eatures(f irst_f ace : tag_t, second_f ace : tag_t, local_cs [3] : double) : int

F_Planar_Face

F_Planar_Face(f eature_id : tag_t)
F_Planar_Face(step_param : CTrans f erObjec t)
F_Planar_Face()
create_ug_f eature()
v alidate() : bool
edit()
get_step_param() : CTransf erObject
set_f ace_names() : int
get_f aceint_f eatures(f irst_f ace : tag_t, second_f ace : tag_t, local_cs [3] : double) : int

F_Feature
<<abstract>>

interacting
<<local>>

+0..*

F_Face

f ace_id : tag_t

F_Face(f ace_id : tag_t)
~F_Face()
<<abstract>> get_step_param() : CTransf erObject
add_ug_attr_double(name : char*, v alue : double)
read_ug_attr_double(name : char*) : double
add_ug_attr_int(name : char*, v alue : int)
read_ug_attr_int(name : char*) : int
read_curv e(edge_id : tag_t, name : char*) : CStepUG
read_point(point_coords : double[3], name : char* ) : CStepUG

<<local>>
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4.1.2 Baseshapes

In the FESTEVAL datamodel each part has to have a baseshape. Hence, to use a part in
FESTEVAL, a baseshape has to be assigned to it. Like with the features there are also different
kinds of baseshapes. The class hierarchy starts again with an abstract super-class

F_BaseShape.

In this thesis only implicit types of baseshapes are implemented. Admittedly the model is

already prepared for explicit types of baseshapes by the classes F_Implicit_BS and

F_Explicit_BS.
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To instanciate an baseshape object the corresponding feature in the UG database has to be
stated. Thereby, the use is analogous to case b) described for features.
The class structure of the classes handling the baseshapes can be seen in fig. 4-3.

F_BaseShape
feature_id : tag_t
status : F_Error

~F_BaseShape()
<<constructor>> init_baseshape(ug_feature_id : tag_t)
get_status() : F_Error
<<abstract>> get_step_param() : CTransferObject

<<abstract>>

F_Block_BS

F_Block_BS(ug_feature_id : tag_t)
get_step_param() : CTransferObject

F_Ngon_BS

F_Ngon_BS(ug_feature_id : tag_t)
get_step_param() : CTransferObject

F_Cylindrical_BS

F_Cylindrical_BS(ug_feature_id : tag_t)
get_step_param() : CTransferObject

F_Explicit_BS

F_Explicit_BS()
get_step_param() : CTransferObject

<<NOT IMPLEMENTED YET>>

F_Implicit_BS
<<abstract>>
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4.1.3 Process control

The classes representing features, faces and baseshapes are not sufficient for a software. They
are just providing functionalities needed for a specific feature, a face or a baseshape. Now a
special structure for the control of the program is necessary to react on use-cases and carry out
the resulting processes.
To carry out the processes, objects of the previously described classes are instanciated
whenever their functionality is needed. Thereby the appropriate methods can be called. But
these objects are generally short-lived. After a special functionality for an specific object was
used (e.g. create feature, get STEP parameters, etc.), they are deleted again.

Core of the control structure is the class F_Control. It contains a specific method for each

use-case. In these methods, the processes for the use cases are performed. An instance of this

class (festeval_control) is known to the callback-functions of the menu buttons. The

callback-functions are calling the appropriate methods in festeval_control, and

thereby the processes are initialised.
The class structure of the control system and its connection to the UG menus, the AP224_IM
library for the STEP database and the classes for features, faces and baseshapes are shown in
fig.4-4.
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The file F_Tools.h provides some global functions which are helpful general tools. This

includes the determination of the needed object for a specific feature, the determination of the
UG features associated with a baseshape, a dialog for user decisions and some more tools.

In the file Festeval_Types.h several enumeration types are defined for identification of

types of features and baseshapes and for status notifications.

globals

F_TOOLS.cpp

F_TOOLS_get_f eature_object(ty pe : F_Ty pe) :  F_Feature
F_TOOLS_get_f eature_object(f eature_id : tag_t) : F_Feature
F_TOOLS_get_f eature_object(param : CTransf erObject) : F_Feature
F_TOOLS_get_f eature_ty pe(f eature_id : tag_t) : F_Ty pe
F_TOOLS_get_f eature_ty pe(ty pe :  char*) : F_Ty pe
F_TOOLS_str2dbl(s tring : char*) : double
F_TOOLS_get_f eature_list (base : tag_t) : uf _list_p_t
F_TOOLS_y es_no_dialog(message : char*) : bool

<<globals>>

FESTEVAL_TY PES.h

F_Ty pe : enum = {F_HOLE_CBORE, F_HOLE_CSUNK, F_HOLE_SIMPLE, F_POCKET, F_SLOT}
F_BS_Ty pe : enum = {F_BLOCK_BS, F_CY LINDRICAL_BS, F_NGON_BS}
F_Error : enum = {F_OK, F_ERROR, F_CANCELED, F_WORKING, F_NO_PART, F_IO_ERROR, F_VALIDATION_FAILURE, F_INVALID}

<<globals>>

FESTEVAL_UG.cpp

f estev al_control : F_Control

FESTEVAL_New_Part_cb(...)
FESTEVAL_Boss_cb(... )
FESTEVAL_Hole_cb(...)
FESTEVAL_Pad_cb(...)
FESTEVAL_Planar_Face_cb(.. .)
FESTEVAL_Pocket_cb(...)
FESTEVAL_Slot_cb(...)
FESTEVAL_Step_cb(...)
FESTEVAL_Thread_cb(...)
FESTEVAL_Edit_Feature_cb(...)
FESTEVAL_Delete_Feature_cb(.. .)
FESTEVAL_Dimensional_Tolerance_cb()
FESTEVAL_Read_Stepf ile_cb(.. .)
FESTEVAL_Write_Stepf ile_cb()
FESTEVAL_Exit_cb()
STEP_Proc_Read_Stepf ile_cb(. ..)
STEP_Proc_Write_Stepf ile_cb(. ..)

<<globals>>

F_BaseShape
<<abstract>>

F_BaseShape_Dialog

f eature_id : tag_t
s tatus : F_Error
baseshape_ty pe : F_BS_Ty pe

F_BaseShape_Dialog()
~F_BaseShape_Dialog()
get_f eature_id() : tag_t
get_status() : F_Error
get_ty pe() : F_BS_Ty pe

F_Face
F_Feature

<<abstract>>

interacting
<<local>>

+0..*

<<local>>

F_Control

<<local>> new_f eature :  F_Feature
<<local>> new_baseshape : F_BaseShape
<<local>> baseshape_dialog : F_BaseShape_Dialog*
<<local>> new_f ace : F_Face
part_exists :  bool
baseshape_id : tag_t
baseshape_ty pe : F_BS_Ty pe

F_Control()
~F_Control()
new_part()
create_f eature(ty pe : F_Ty pe)
edit_f eature()
delete_f eature()
create_dimensional_tolerance()
read_stepf ile(is_f estev al : bool)
write_stepf ile(is_f estev al :  bool)
exit()
create_stepmodel()
get_baseshape_object() : F_BaseShape

+1

+1

<<local>>

+1
<<local>>

<<local>>

+1

<<local>>

AP224_IMApi
<<globals>>

+1

ILJ��������VWDWLF�PRGHO�IRU�FRQWURO
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4.1.4 Complete static model

The complete static model with all classes, relations between the classes and files with global
function are shown in fig. 4-5. The detailed definition of the classes can be seen in the
previous diagrams. This diagram just provides an overall view of the complete system.

F_Pocket
F_Hole

<<abstract>>

F_Hole_Sim ple F_Hole_CBore F_Hole_CSunk

F_Explicit_BS
<<NOT IMPLEMENTED YET>>

F_Cylindrical_BSF_Block_BS F_Ngon_BS

F_Im plicit_BS
<<abstract>>

F_SlotF_Thread F_Cham ferF_Planar_Face

globals

F_TOOLS.cpp
<<globals >>

FESTEVAL_TYPES.h
<<globals>>

FESTEVAL_UG.cpp
<<globals>>

F_BaseShape
<<abstract>>

F_BaseShape_Dialog

F_Feature
<<abstract>>

interacting
<<local>>

+0..*
F_Face

<<local>>

AP224_IMApi
<<globals>>

F_Control+1

+1

<<local>>

+1

<<local>>

+1

<<local>>
<<local>>

+1 +1

ILJ��������FRPSOHWH�VWDWLF�PRGHO

4.2 Dynamic model

While classes are representing a static structure, thus they do not vary during run-time, objects
are representing a dynamic structure.

Objects are instances of classes and are created, deleted and altered during run-
time. They are the only existing constructs during run-time (everything is an
object). At each moment they represent a certain state.
The behaviour of objects during run-time is represented in the dynamic model.

The dynamic model visualizes, at what time which objects are created, deleted or used by
other objects. A chain of such interactions always has an initialisation. In dynamic models
these initialisations are usually use-cases. The dynamic model is used to check if the static
model provides enough functionality to satisfy all requirements.
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The dynamic behaviour is represented in UML interaction diagrams. An interaction diagram
can be created for each use-case. There are two different kinds of interaction diagrams, which
are representing the same circumstances, but in a different arrangement :

a) sequence diagrams : the constructs are arranged in chronological order.

b) collaboration diagram : the chronological order is represented by indices, the arrangement
can follow other rules.

Usually collaboration diagrams seldom provide a better overview. In this thesis only sequence
diagrams are used. In the following sections sequence diagrams are shown for the use-cases

- new part

- create feature

- write STEP file

The concerned objects are represented by rectangles at the top of the diagram. Each object has
a life-line going from the object to the bottom of the diagram. During the livelihood of the
object, this line is changing into a narrow rectangular. The livelihood starts with the
instanciation (the call of the constructor) and ends with the deletion (the call of the
destructor).
Communication between object is always done by methods of one object beeing called by
other objects. This communication is represented by an arrow starting at the live-line of the
object who calls a method (initialises a communication). The arrow ends at the life-line of the
object whose method is called. The arrow is labeled with the name of the method and the
parameters. An object can also call methods of itself. This is represented by an arrow inside
the live-line.
Communication is only possible during the livelihood of an object.

To consider the procedure oriented code which was used in the software, global functions or
their files are also represented as objects, and calls of global functions are represented in the
same way as calls of methods. This is the case for the callback-functions in all diagrams and
the functions of the AP224_IMApi in fig. 4-8.



FESTEVAL���������������������������������������������8QLYHUVLW\�RI�7HFKQRORJ\�'DUPVWDGW��PHFKDQLFDO�HQJLQHHULQJ

��

4.2.1 New part

The sequence diagram for this use-case can be seen in fig. 4-6. This use-case is initialised by a

call of the method new_part() of the object festeval_control by the callback-

function FESTEVAL_New_Part_cb(). The control object is then instanciating the object

baseshape_dialog, which is used to determine the baseshape information from the user.

After the required information is determined by calls of get_feature_id() and

get_type(), the object baseshape_dialog is deleted again. Then for each feature

connected to the choosen baseshape an object festeval_feature of the appropriate sub-

class of F_Feature is instanciated. The constructor F_Feature(feature_id) is used,

because the feature already exists in the UG database (see also case b) in chapter 4.1.1). The

instanciated object is used to validate the feature by a call of the method validate() and is

then deleted again. Thereby all features are validated to assure that no invalid features are

used within the FESTEVAL environment.

repeat for all features

FESTEVAL_New_Part_cb
: festeval.cpp

sequence diagram : new part

festeval_control
: F_Control

festeval_feature
: F_Feature

baseshape_dialog
: F_BaseShape_Dialog

new_part()

get_feature_id()

get_status()

F_BaseShape_Dialog()

get_type()

validate()

~F_Feature()

~F_BaseShape_Dialog()

F_Feature(feature_id)

init_feature(feature_id)

ILJ��������VHTXHQFH�GLDJUDP�QHZ�SDUW
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4.2.2 Create feature

The sequence diagram for this use-case can be seen in fig. 4-7. The initialisation is done by a

call of the method create_feature(type) of the object festeval_control by the

callback-function FESTEVAL_Create_Feature_cb(). Tha parameter type specifies

the type of feature that is to be created. The method create_feature(type) then

instanciates an object of the appropriate sub-class of F_Feature. Here, the constructor

F_Feature() is used, because the feature does not exist at this time (see also case a) in

chapter 4.1.1). The method init_feature() of the object festeval_feature is

called automatically by the constructor. It calls the method create_ug_feature(),

which handels the user dialog for the parameters and the creation of the feature in the UG

database. Finally, a validation is done by a call of the method validate(). At the end of

this use-case, the object festeval_feature is deleted again.

FESTEVAL_Create_Feature_cb
: festeval.cpp

sequence diagram : create feature

festeval_control
: F_Control

festeval_feature
: F_Feature

create_feature(type)

F_Feature()

~F_Feature()

init_feature()

create_ug_feature()

validate()

ILJ��������VHTXHQFH�GLDJUDP�FUHDWH�IHDWXUH
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4.2.3 Write STEP file

Besides the actual creation of the physical file, this use-case also includes the creation of the
STEP database. All necessary information has to be determined, either from the UG
datamodel or by appropriate methods, and to be stored in the STEP datamodel.
The sequence diagram can be seen in fig. 4-8. The use-case is initialised by a call of the

method write_stepfile() of the object festeval_control by the callback-

function FESTEVAL_Write_Stepfile_cb(). The STEP database is cleared by a call of

the function IMClearModel(). Then the creation of the STEP database is initialised by a

call of the method create_step_database() of the object festeval_control.

This first instanciates an object of the appropriate sub-class of F_Baseshape, which is used

to determine the parameters of the baseshape with its method get_step_param() and is

then deleted again. The baseshape is created in the STEP database by a call of the function

IMCreateBaseshape(baseshape_param), the previously determined paramters are

given to that function.

For each feature of the part the object festeval_feature of the appropriate sub-class of

F_Feature is instanciated using the constructor F_Feature(feature_id) (see also

case b) in chapter 4.1.1). For each face of the actual feature, an object new_face of the class

F_Face is instanciated. This object is used to determine the parameters of the face

(get_step_param()), which are used to create the face in the STEP database

(IMCreateFace(face_param)). Then the parameters and constraints of the feature

itself are determined (get_step_param() and get_constraints_param()  of the

object festeval_feature) to create the feature in the STEP database

(IMCreateFeature(feature_param) and

IMAddConstraints(constraints_param)).

After all this information is created in the STEP database by the explained means, the

physical file is created by a call of the function IMWriteFile(filename) and the STEP

database is deleted again by a call of the function IMDeleteInstances().
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repeat for all features

repeat for all
feature faces

new_baseshape
: F_BaseShape

FESTEVAL_Write_Stepfile_cb
: festeval.cpp

sequence diagram : write Step file

festeval_control
: F_Control

festeval_feature
: F_Feature

write_stepfile()

AP224_IMApi

F_Type_BS(baseshape_id)

get_step_param()

~F_BaseShape()

F_Feature(feature_id)

new_face
: F_Face

get_step_param()

~F_Face()

get_constraints_param()

~F_Feature()

F_Face(face_id)

create_stepmodel()

init_baseshape(baseshape_id)

init_feature(feature_id)

get_step_param()

IMDeleteInstances()

IMWriteFile(filename)

IMAddConstraints(constraints_param)

IMCreateFeature(feature_param)

IMCreateFace(face_param)

IMCreateBaseshape(basehape_param)

IMClearModel()

ILJ��������VHTXHQFH�GLDJUDP�ZULWH�67(3�ILOH
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5. Implementation

In the implementation stage, the object-oriented model is transferred into an
object-oriented programming language.

It can again be distinguished between the static and the dynamic structure.

5.1 Static structure

The static structure can be derived from the information contained in the static model. This
structure consists of :

- classes
- attributes
- definition of methods (name / type / parameters)

Modern UML tools can automatically create sourcecode from the class diagrams in any
object-oriented programming language. But even if the coding is done manually, the
implementation of the static structure is trivial, because the code can directly be derived from
the class diagrams.

5.2 Dynamic structure

The dynamic structure of the programm code is representing the actual processes the software
can perform, thus the bodies of the methods. Even if a (small) part of the information about
the dynamic structure is contained in the dynamic model, an automatic implementation makes
only very limited sense. The reason is that the dynamic model contains only the interactions
between the objects, but not the processes that are performed by the methods.
Normally the bodies of the methods are coded manually using ASCII editors, which can be
specific to the used programming language. An example is the editor integrated in the
environment of Visual C++.

Methods (and functions) in structured programming languages are assembled by
three types of control structures :

- sequence
- bifurcation
- loop
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For the conception of methods, structograms (Nassi-Schneidermann) are used. This type of
diagram provides a graphical notation for the different kinds of  control structures. Complex
methods (methods with at least one selection or repetition) should be planned carefully before
implementation. In the following sections structograms for the five methods

- F_Control::new_part() (controls use-case new part)

- F_Control::create_feature() (controls use-case create feature)

- F_Feature::init_feature() (creates a new feature in Unigraphics)

- F_Control::write_stepfile(bool is_festeval)

(controls use-case write STEP file)

- F_Control::create_step_database() (creates the STEP database)

are shown. They are arranged by the use-cases for which they are used.

5.2.1 New part

F_Control::new_part()

See fig. 5-1 for the structogram of the method F_Control::new_part(). This method

controls the operations that have to be done if the user wants to start a new session in the

FESTEVAL environment. A running session is indicated by the boolean class attribute

part_exists of F_Control beeing true. The use-case new part can only be performed if

no session is started yet. If this is the case, a baseshape is determined with the object

baseshape_dialog of the class F_Baseshape_Dialog. Only if the status returned by

this object has the value F_OK, the operation continues. For other states errors messages are

displayed.
If a valid baseshape was choosen by the user, its identifier and a list with the identifiers of all
connected features are determined. For each feature an object of the appropriate sub-class of

F_Feature  is instanciated inside a loop. This object is used to validate the feature and is

then deleted again. The identifiers of features of unknown type and of invalid features are put

in the list del_list. If unknown or invalid features were found, the user has to decide via a

dialog if he wants to delete these features. Only if he decides to do so, a session is started by

setting the attribute part_exists to true.
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F_Control::new_part()

this->part_exists == true

WAHR Falsch

uc1601("ERROR : A part
is currently in use.
Exit first !", 1);

F_Error dialog_status;
F_BaseShape_Dialog* baseshape_dialog = new F_BaseShape_Dialog();
dialog_status = baseshape_dialog->get_status();

dialog_status == F_OK

WAHR Falsch

this->baseshape_id = baseshape_dialog->get_feature_id();
this->baseshape_type = baseshape_dialog->get_type();
F_Feature* festeval_feature;
uf_list_p_t feature_list;
UF_MODL_create_list(&feature_list);
int feature_count;
feature_list = F_TOOLS_get_feature_list(this->baseshape_id);
UF_MODL_ask_list_count(feature_list, &feature_count);
uf_list_p_t del_list;
UF_MODL_create_list(&del_list);
in f_nr;
tag_t feature_id;

f_nr = 0; f_nr < feature_count; f_nr++

UF_MODL_ask_list_item(feature_list, f_nr, &feature_id);

feature_id != this->baseshape_id

WAHR Falsch

festeval_feature = F_TOOLS_get_feature_object(feature_id);

festeval_feature == NULL

WAHR Falsch

uc1601("ERROR :
Unknown feature
found ! Can not be
used in FESTEVAL
!", 1);
UF_MODL_put_list_it
em(del_list,
feature_id);

festeval_feature->validate() == FALSE

WAHR Falsch

uc1601("ERROR : Invalid
feature found ! Can not be
used in FESTEVAL !", 1);
UF_MODL_put_list_item(del_l
ist, feature_id);

delete festeval_feature;

int del_count;
UF_MODL_ask_list_count(del_list, &del_count);

del_count > 0

WAHR Falsch

F_TOOLS_yes_no_dialog("Delete unknown/invalid features
?") == trueWAHR Falsch

UF_MODL_delete_feature(del_list);
UF_MODL_delete_list(&del_list);
del_count = 0;

del_count == 0

WAHR Falsch

this->part_exists = true;
uc1601("Festeval part was created
succesfully.", 1);

uc1601("ERROR : Unknown or invalid
features ! FESTEVAL part could not be
created !", 1);

SUB - 1

delete baseshape_dialog;

SUB - 1

dialog_status == F_INVALID

WAHR Falsch

UC1601("ERROR : Choosen
baseshape is not valid !", 1);

dialog_status == F_NO_PART

WAHR Falsch

UC1601("ERROR : No UG
part to start with
available ! Open or
create part in UG
first !", 1);

dialog_status = F_ERROR

WAHR Falsch

UC1601("ERROR : Only one
baseshape can be choosen
!", 1);

SUB - 2

SUB - 2

ILJ��������VWUXFWRJUDPV�QHZ�SDUW
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5.2.2 Create feature

The method create_feature(F_Type type) of the class F_Control controls

operations that have to be done if the user wants to create a new feature. The parameter type

specifies the type of the new feature. The main operations are done inside the method

init_feature() of the class F_Feature, so this method is also described here. The

structograms can be seen in fig. 5-2.

F_Control::create_feature(F_Type type)

This functionality can only be used when a session in the FESTEVAL environment was started.

If this is the case, the object festeval_feature is instanciated with the appropriate sub-

class of F_Feature. The sub-class appropriate to the type of feature is determined by a call

of the method F_TOOLS_get_feature_object(F_Type type). The constructor of

the new object calls the method init_feature() of the class F_Feature.

F_Feature::init_feature()

This method controls the operations for creating a new feature of the type according to the
class which was used to instanciate the object. After some settings are done, the method

create_ug_feature() is called. This method is implemented not in the abtract class

F_Feature but in its concrete sub-classes. Thereby it has a different implementation for

each type of feature. If, for example, the concrete sub-class F_Pocket was used to

instantiate the object festeval_feature, the implemenetation of

create_ug_feature() in the class F_Pocket will be called. This method creates an

user dialog for the feature specific parameters and creates the feature in the UG database. It is
similar to the original Unigraphics functionality for creating a feature.

After the feature was created, it is validated by a call of the method validate(). This

method is again different for each type of feature, and is therefore implemented in the

concrete sub-classes of F_Feature. If the feature is valid, all interacting features are

determined by the call of get_interactions(). A call of the method

validate_interacting_features() then validates these features. If it returns

NULL, all interacting features are valid.

If either the new feature or one if its interacting features are invalid, the new feature can not
be used in the FESTEVAL environment. In this case an error message is displayed and the new
feature is deleted again.
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5.2.3 Write STEP file

The operations performed to create a physical STEP file containing the product data are

controlled in the method F_Control::write_stepfile(bool is_festeval).

The main point of this functionality is to transfer the product data from the UG database to a
STEP conform database. This is done in the method

F_Control::create_step_database(). The structograms of these methods can be

seen in fig. 5-3 and fig. 5-4.

F_Control::write_stepfile(bool is_festeval)

The parameter is_festeval indicates whether the method was called within the FESTEVAL

environment. In this case, the part choosen in the use-case new part is used, otherwise the
user has to choose a part from the Unigraphics database, like described in chapter 5.2.1. This

is performed in the part-diagram SUB-1.
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The STEP file can only be created if a part exists, e.g. a FESTEVAL session must be running or
a part must have been choosen if the method was called outside of FESTEVAL.
If a part exists, the user first has to choose a location and has to enter a filename for the STEP
file. If this was successful, the STEP database is created by a call of the method

create_step_database(), the STEP file is written (IMWriteFile(filename))

and the STEP database is deleted again (DeleteInstances()).
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F_Control::create_step_database()

In this method the information needed for the STEP database is determined either from the
UG database or from appropriate methods, then it is used to create instances in the STEP
database.

First, the baseshape is handeled. The object new_baseshape is instanciated with the

appropriate sub-class of F_BaseShape, which is determined with the method

get_baseshape_object(). The object new_baseshape is used to determine the

parameters of the baseshape by a call of the its method get_step_param(). The

determined parameters are used to create the instance in the STEP database

(IMCreateBaseShape(baseshape_param)) and the objects new_baseshape and

baseshape_param are deleted again.

Then a list with all features connected to the baseshape is determined using the function

F_TOOLS_get_feature_list(this->baseshape_id). In a loop for each feature

an object of the appropriate sub-class of F_Feature is instanciated. An error message

occurs, if the type of feature is unknown.
For most types of features, faces have to be created in the STEP database. This is done in the

part diagram SUB-1. After a list with the faces of the feature was created, the object

new_face of the class F_Face is created for each face. This object is used to determine the

parameters of the face by a call of its method get_step_param(). These parameters are

used to create the face by a call of the function IMCreateFace(face_param) and the

index of the instance in the STEP database is added to the entry in the UG database

(add_ug_attr_int(...)). This is necessary to create a link from the feature to the face

later. The objects new_face and face_param are deleted again.

After the faces were created, the parameters of the feature itself are determined by a call of

the method get_step_param() of the object festeval_feature. The instance in the

STEP database is created by a call of the function

IMCreateFeature(feature_param), its index is added to the entry in the UG

database (add_ug_attr_int(...)) and the objects are deleted again.

After all features and their faces are created in the STEP database, another loop is necessary
to store the information about the interactions in the STEP database. The extra loop must be
used to make sure that features that are referenced are already existent in the STEP database.

Again, an object festeval_feature is created for each feature. To get the information

about the constraints, the method get_constraints_param() in this object is called.

The determined parameters are used to add the constraints to the instance in the STEP

database by a call of the function IMAddConstraints(step_index,

feature_param).
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5.3 Menus

The GUI (graphical user interface) is the interface between the user and the
software. In this thesis, the GUI consists of the GUI of Unigraphics and the new

menus of the FESTEVAL environment.

The new menus are created with the UG user interface styler, which can be launched from
Unigraphics. The buttons of the main menu of the FESTEVAL environment can be seen in fig.
5-5. Each use-case has an appropriate button. The use-cases described in this documentation

are launched by the buttons New Part, the buttons Create Feature and the button Write
Stepfile. Further use-cases handeled in this project are edit and delete feature, handling of
technological attributes, reading STEP files and exit the FESTEVAL environment.

ILJ��������PDLQ�PHQX�RI�WKH�FESTEVAL�HQYLURQPHQW

Each button of the menus is connected to a callback-function, which is automatically called
when the user presses the appropriate button. The sourcecode files with these callback-
functions are created automatically by the UG user interface styler.
The connection between this procedure-oriented structure and the object-oriented structure of

the FESTEVAL software is materialised by an object of the class F_Control, which is known

to the callback-functions. Each callback-function calles an appropriate method in this object.
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The flow of actions is visualized in fig. 5-6.

Example : The user presses the button Write Stepfile. Unigraphics automatically calls the

appropriate callback-function FESTEVAL_Write_Stepfile_cb(...) in the file

festeval_ug.cpp. The callback-function calls the method write_stepfile(true)

of the object festeval_control. This method initialises and controls all operations that

are necessary for this use-case.

user presses button
in

festeval dialog

appropriate callback function in
festeval_ug.cpp

is called

callback function calles
appropriate method of object

festeval_control

interface
festeval dialog <~> object system

ILJ��������FRQQHFWLRQ�PHQX��±!�REMHFW�V\VWHP
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6. Use

In the use stage, the developed software is used either as a prototype in a testing
environment, or as a release version in commercial use.

Results are information about :

- bugs
- new requirements

In this project, extensive tests with the developed software were accomplished. In further
transverses through the development cycle the results of the tests were considered, and
thereby the structures were optimized and the functionality extended until the requirements
were fulfilled. Possible future requirements, which were not or only partly considered in this
thesis, are described in the prospect.

In the following, screenshots of Unigraphics with the FESTEVAL environment where different
functionalities are in progress can be seen. In all screenshots, a part is opened in the UG
database and is displayed in the diply window of Unigraphics. This part consists of a block
and a number of features.

new part

In the screenshot of fig. 6-1, the FESTEVAL function new part was choosen by the user. A
dialog box can be seen, which allows the user to choose one of the features of the part opened
in the UG database. The user is required to choose one of the features as a baseshape, which is

required for a FESTEVAL part. Valid types of baseshapes are

- block

- cylinder

- prism

For the part used in this example, the only feature which would be a valid baseshape for
FESTEVAL is BLOCK(0).
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ILJ��������VFUHHQVKRW�QHZ�SDUW

unknown feature (new part)

Every feature connected to the choosen baseshape has to be of a type known to FESTEVAL. At
present, the following feature types are implemented :

- thread (symbolic)

- pocket

- slot

- simple hole

- counterbore hole

- countersunk hole

- planar face

- chamfer

If features of unknown types were found in the opened part, an error message is displayed,

like shown in fig. 6-2. A similar case occurs if the feature does not satisfy the FESTEVAL

validation. Such features can automatically be deleted to make the part usable in the
FESTEVAL environment.
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ILJ��������VFUHHQVKRW�XQNQRZQ�IHDWXUH

new feature

In the screenshot shown in fig. 6-3, the functionality to create a new pocket was choosen by
the user. The geometric parameters have to be entered in the dialog box shown. Another
dialog box will occur to specify the placement for the new feature. After all parameters are
entered, the new feature and all its interacting features will be validated according to the
FESTEVAL specifications. If at least one of these features is invalid, the new feature is
automatically deleted again and an appropriate error message is displayed.

delete feature

The screendhot in fig. 6-4 shows the dialog box that occurs after the functionality for deleting
features was choosen. All the features of the current part are displayed, and the user can
choose one or more features to be deleted. All child-features of the choosen features will
automatically be deleted as well.
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ILJ��������VFUHHQVKRW�GHOHWH�IHDWXUH
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write STEP file

If the functonality for writing a STEP file is choosen, a dialog box for entering a location and
a filename is displayed, like shown in fig. 6-5. After the user enters a valid location and name
for the file, all necesary product information are transferred into a STEP database which is

conform to the STEP datamodel used in FESTEVAL.
The STEP file is the connecting link between the different stages of the process chain. It can
be read, interpreted and modified by the different CAx systems.

ILJ��������VFUHHQVKRW�ZULWH�67(3�ILOH
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7. Prospect

In this thesis a new design environment in Unigraphics was developed which
integrates in the FESTEVAL process chain. The most vital functionality was
implemented and the new environment is applicable for a series of parts.
The product data created in the new environment can be stored in a physical file
which is conform to the STEP standard. This file can be read by the next station in
the process chain.
The developed software is a basis and framework for future enhancements for

FESTEVAL or succession projects.
Suggestions for enhancements and proposals for their solutions are given in this
chapter.

The proposals for solutions enlisted here are just suggestions how to start dealing with the
problem. Wether they really prove to be suitable can only be found out by the attempt. All
stages of the software development should be considered during enhancemants.

7.1 Constraints

In the FESTEVAL datamodel a number of constraints can be assigned to each feature (see fig.
3-4). Constraints are geometrical or technological interdependencies and access information
for machine tools. The environment developed in this thesis handles the two types of

constraints volume_interaction and face_interaction.

Furthermore, menus were allready created for technological interdependencies. To integrate
them to the software the following extensions are necessary :

- methods to control the new use-cases in the class F_Control.

- call of these methods from the appropriate callback-functions in Festeval_UG.cpp.

- extension of the class F_Feature or the sub-classes with methods to derive the

constraints and if necessary to save them in the UG datamodel.

- extension of the method get_constraints_param in the class F_Feature or its

sub-classes to store information about the constraints in the CTransferObject object.

- extension of the function Create_Constraints of the AP224_IM.dll for creation of

the constraints in the STEP database.
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7.2 Further types of features

In this thesis, the following types of features were implemented  :

- thread (symbolic)

- pocket

- slot

- simple hole

- counterbore hole

- countersunk hole

- planar face

- chamfer

Thereby, the most common types of features are covered. Any further types of features can be
implemented if needed. Therefore templates and a methodology was created, which can be
found in appendix I. It specifies the steps that have to be done for adding further types of
features to the FESTEVAL environment.

7.3 Explicit baseshapes

In this thesis, only the implicit types of baseshapes were implemented in the software, but the
class-structure was already prepared for the implementation of explicit types of baseshapes.
The following Steps are necessary to implement explicit types of baseshapes :

- implementation of the sub-class F_Explizit_BS of F_BaseShape and

implementation of all necessary methods.

- extension of the class F_BaseShapeDialog with the new type.

- extension of the method get_baseshape_object in the class F_Control with the

new type.

- implementation of a new Create_* function in AP224_IM.dll.

- extension of the method Create_BaseShape in the class AP224_IM.

7.4 Read STEP file

To use product information in Unigraphics which is only available as a STEP file, the
capability to read STEP files and convert them into a Unigraphics database is necessary. The
menu structure for this functionality was already implemented in this thesis.

Furthermore, the method init_feature(CTransferObject* step_param) of the

class F_Feature is already defined to create objects of F_Feature with parameters from
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a STEP database. These methods must be extended for creating the feature in the UG
database. The same has to be done for the baseshapes.

To create a feature in Unigraphics, the surfaces for the placement of the feature have to be
indicated. This results in two difficulties :

a) the surfaces for the placement are not known and

b) are possibly not existing in the Unigraphics database at this moment.

To solve a), the appropriate information must be stored in the STEP database. The STEP
datamodel may have to be extended. Another approach is to determine the surfaces for the
placement of the feature by the position. The position is known as a point. The face, on which
this point lies, is the placement face for the feature.

To solve b), either a certain chronological order for creating the features must be followed, or
a recursive method has to be used to create a parent-feature when needed. For this purpose,
the software created in this thesis is storing the features in the STEP file in the same sequence
as they were created in Unigraphics. This is done by sorting the list with features (function

F_TOOLS_order_uf_list(..)) by the timestamp of the UG database, which indicates

the sequence of creation. If the same sequence is used to create the features in Unigraphics
after reading the STEP file, problem b) can not occur.

The method read_STEPfile in the class F_Control is an attempt for reading STEP files

and creating the geometry in the Unigraphics database. To make the method operative, the
problems stated above must still be solved.
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FESTEVAL�VSHFLILFDWLRQV�
,I� D� IHDWXUH� LV� LQYDOLG�� RU� LWV� W\SH� LV� QRW� NQRZQ� LQ� FESTEVAL�� DQ� HUURU� PHVVDJH� LV
GLVSOD\HG��,I�VXFK�FDVHV�RFFXUHG��LW�KDV�WR�EH�GHFLGHG�ZHWKHU�WKHVH�IHDWXUHV�VKRXOG
EH� GHOHWHG�� 2QO\� LI� WKLV� LV� DJUHHG� WR�� WKH� SDUW� FDQ� EH� XVHG� LQ� WKH� FESTEVAL

HQYLURQPHQW�DQG�D�VHVVLRQ�LV�VWDUWHG�

$���&UHDWH�IHDWXUH

7KH�FUHDWLRQ�RI�IHDWXUHV�LV�FRQVLGHUDEO\�HTXDO�WR�WKH�RULJLQDO�8QLJUDSKLFV�IXQFWLRQV�
7KH�GLIIHUHQFH�LV�WKDW�WKH�QHZ�IHDWXUH��DQG�DOO� LWV�LQWHUDFWLQJ�IHDWXUHV��DUH�YDOLGDWHG
DFFRUGLQJ�WR�FESTEVAL�VSHFLILFDWLRQV�LPPHGLDWHO\�DIWHU�WKH�FUHDWLRQ�
,I� RQH� RI� WKRVH� IHDWXUHV� LV� LQYDOLG�� DQ� HUURU� PHVVDJH� LV� GLVSOD\HG� DQG� WKH� QHZO\
FUHDWHG�IHDWXUH�LV�DXWRPDWLFDOO\�GHOHWHG�

$���(GLW�)HDWXUH

7KH�IHDWXUH�WKDW�LV�WR�EH�HGLWHG�KDV�WR�EH�FKRRVHQ��,Q�WKH�DSSHDULQJ�GLDORJ�ER[��WKH
JHRPHWULF�SDUDPHWHUV�RI�WKH�IHDWXUH�FDQ�EH�PRGLILHG��7KH�IHDWXUH�DQG�LWV�LQWHUDFWLQJ
IHDWXUHV�ZLOO� DXWRPDWLFDOO\�EH�YDOLGDWHG�DIWHU�PRGLILFDWLRQ�� ,I� RQH�RI� WKH� IHDWXUHV� LV
QRW�YDOLG�DQ\PRUH��WKH�PRGLILFDWLRQ�LV�XQGRQH�

FDXWLRQ���VLQFH�(GLW�)HDWXUH�LQWHUQDOO\�ZRUNV�E\�GHOHWLQJ�DQG�UHFUHDWLQJ�WKH�IHDWXUH�
DOO�FKLOG�IHDWXUHV�ZLOO�EH�GHOHWHG�DQG�WKH�VHTXHQFH�RI�FUHDWLRQ�LV�UHRUGHUHG��

$���'HOHWH�IHDWXUH

2QH�RU�PRUH�IHDWXUHV�FDQ�EH�FKRRVHQ�IRU�GHOHWLRQ�

FDXWLRQ���DOO�FKLOG�IHDWXUHV�ZLOO�EH�DXWRPDWLFDOO\�GHOHWHG�DV�ZHOO��
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$���'LPHQVLRQDO�7ROHUDQFH

)RU�HDFK�GLPHQVLRQ� D� WROHUDQFH� FDQ� EH� VHW�� $IWHU� FKRRVLQJ� WKLV� IXQFWLRQ�� D� IHDWXUH
PXVW�EH�VHOHFWHG��$�GLDORJ�ER[�ZLWK�DOO� WKH�GLPHQVLRQDO�SDUDPHWHUV�RI� WKH�VHOHFWHG
IHDWXUH�RFFXUV��$IWHU�RQH�RI�WKH�SDUDPHWHUV�LV�VHOHFWHG��DQ�XSSHU�DQG�D�ORZHU�YDOXH
IRU�WKH�WROHUDQFH�FDQ�EH�HQWHUHG�
7ROHUDQFHV�ZLOO�EH�VDYHG�LQ�WKH�8QLJUDSKLFV�ILOH�DQG�WKH�67(3�H[FKDQJH�ILOH�

$���:ULWH�67(3�ILOH

$IWHU� WKH� LQSXW�RI� D� ILOH�QDPH�� WKH�SUHVHQWO\� WUHDWHG� SDUW� LV� FRQYHUWHG� LQWR� D�67(3
GDWDEDVH�DQG�D�SK\VLFDO�ILOH�DFFRUGLQJ�WR�,62����������LV�FUHDWHG�
7KLV�67(3� ILOH� LV� WKH� OLQN� WR� WKH�QH[W� VWDWLRQ� LQ� WKH�SURFHVV� FKDLQ��ZKHUH� LW� FDQ�EH
UHDG�IRU�IXUWKHU�KDQGOLQJ�

$���4XLW�FESTEVAL

7KH�FESTEVAL�VHVVLRQ�ZLOO�EH�WHUPLQDWHG��7R�UHXVH�FESTEVAL�IXQFWLRQV��QHZ�SDUW�KDV
WR�EH�FKRRVHQ�DJDLQ�WR�VWDUW�DQRWKHU�VHVVLRQ�

$���7KH�67(3�SURFHVVRU

,W� LV� DOVR� SRVVLEOH� WR� FUHDWH� 67(3� ILOHV� RI� 8QLJUDSKLFV� JHRPHWU\� RXWVLGH� RI� WKH
FESTEVAL�HQYLURQPHQW�

7R�DFFHVV�WKLV�IXQFWLRQ��67(3�SURFHVVRU� LQ�WKH�PHQX�)(67(9$/�$33/,&$7,216�KDV
WR� EH� FKRRVHQ�� /LNH� LQ� QHZ� SDUW�� D� YDOLG� EDVHVKDSH� PXVW� EH� FKRRVHQ� ILUVW�� 7KH
IXUWKHU�SURFHHGLQJ�FRPSOLHV�ZLWK�ZULWH�67(3�ILOH�

,I� XQNQRZQ� W\SHV� RI� IHDWXUHV� DUH� IRXQG�� DQ� HUURU� PHVVDJH� LV� GLVSOD\HG�� 7KHVH
IHDWXUHV�DUH�QRW�VWRUHG�LQ�WKH�67(3�ILOH�



FESTEVAL���������������������������������������������8QLYHUVLW\�RI�7HFKQRORJ\�'DUPVWDGW��PHFKDQLFDO�HQJLQHHULQJ

���

ILJ��$�����PHQX�VWUXFWXUH
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%��7HUPV�DQG�DEEUHYLDWLRQV
�'���������������������'LPHQVLRQDO
$$0 ����������������$SSOLFDWLRQ�$FWLYLW\�0RGHO��SDUW�RI��!67(3�
$,0 �����������������$SSOLFDWLRQ�,QWHUSUHWHG�0RGHO��SDUW�RI��!67(3�
$3 �������������������$SSOLFDWLRQ�3URWRFRO��SDUW�RI��!67(3�
$3,������������������$SSOLFDWLRQ�3URJUDPPHUV�,QWHUIDFH
$50 ����������������$SSOLFDWLRQ�5HIHUHQFH�0RGHO��SDUW�RI��!67(3�
$6&,,���������������$PHULFDQ�6WDQGDUG�&RGH�IRU�,QIRUPDWLRQ�,QWHUFKDQJH
&$'�����������������&RPSXWHU�$LGHG�'HVLJQ
&'�������������������&RPSDFW�'LVF
'L.������������������'DWHQYHUDUEHLWXQJ�LQ�GHU�.RQVWUXNWLRQ��LQVWLWXWH�RI��!78'�
�GOO�������������������'\QDPLF�/LQN�/LEUDU\
(*(�����������������([SUHVV�*UDSKLFDO�(GLWRU
(8�������������������(XURSHDQ�8QLRQ
GDWDEDVH����������GDWD�VWUXFWXUH�XVHG�GXULQJ�UXQ�WLPH
GDWDPRGHO �������DEWUDFW�VWUXFWXUH�GHVFULELQJ�VHPDQWLFV�DQG�VWUXFWXUH�RI�GDWD
FESTEVAL����������)HDWXUH�EDVHG�6XSSRUW�IRU�WKH�'HYHORSPHQW�3URFHVV�&KDLQ
���������������������� CGHVLJQ�SODQLQJ�PDQXIDFWXULQJ�
*8, �����������������*UDSKLFDO�8VHU�,QWHUIDFH
+70/ ��������������+\SHUWH[W�0DUNXS�/DQJXDJH
,06 �����������������,QWHOOLJHQW�0DQXIDFWXULQJ�6\VWHPV
,62 �����������������,QWHUQDWLRQDO�6WDQGDUGV�2UJDQL]DWLRQ
�OLE�������������������/LEUDU\��&���
1,67����������������1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\
207 ����������������2EMHFW�0RGHOOLQJ�7HFKQLTXH
22 ������������������2EMHFW�2ULHQWDWLRQ
3'(6 ���������������3URGXFW�'DWD�([FKDQJH�8VLQJ�6WHS��SDUW�RI��!1,67�
37: ����������������3URGXNWLRQVWHFKQLN�XQG�:HUN]HXJPDVFKLQHQ��LQVWLWXWH�RI��!78'�
6&&/ ���������������6WHS�&RUH�&ODVV�/LEUDU\��SDUW�RI��!6&/�
6&/ �����������������6WHS�&ODVV�/LEUDU\
6&30���������������/RERUDWyULR�GH�6LVWHPDV�&RPSXWDFLRQDLV�SDUD�3URMHWR�H�0DQXIDWXUD
������������������������LQVWLWXWH�RI��!8QLPHS�
6'$,����������������6WDQGDUG�'DWD�$FFHVV�,QWHUIDFH��SDUW�RI��!67(3�
66&/ ���������������6WHS�6FKHPD�&ODVV�/LEUDUD\��SDUW�RI��!6&/�
67(3 ���������������6WDQGDUG�IRU�WKH�([FKDQJH�RI�3URGXFW�0RGHO�'DWD
78' ����������������8QLYHUVLW\�RI�7HFKQRORJ\�'DUPVWDGW
8* ������������������8QLJUDSKLFV
80/ ����������������8QLILHG�0RGHOLQJ�/DQJXDJH
8QLPHS������������8QLYHUVLGDGH�0HWKRGLVWD�GH�3LUDFLFDED
86$�����������������8QLWHG�6WDWHV�RI�$PHULFD
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&��,QGH[�RI�ILJXUHV
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ILJ��������FESTEVAL�GHVLJQ�HQYLURQPHQW����VRXUFH���6&30���������������������������������������������� ��

ILJ��������,62��������67(3��GRFXPHQWV����VRXUFH���1,67���������������������������������������������� ��
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ILJ��������VRIWZDUH�GHYHORSPHQW�F\FOH ������������������������������������������������������������������ ��

ILJ��������VFUHHQVKRW�8QLJUDSKLFV ������������������������������������������������������������������������� ��

ILJ��������GHYHORSPHQW�RI�SURJUDPPLQJ�ODQJXDJHV����VRXUFH���>(GHU����@� ����������������������� ��

ILJ��������VFUHHQVKRW�5DWLRQDO�5RVH ���������������������������������������������������������������������� ��

ILJ���������RYHUYLHZ�RI�VRIWZDUH�WRROV ������������������������������������������������������������������ ��
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ILJ��������VHTXHQFH�GLDJUDP�QHZ�SDUW ������������������������������������������������������������������ ��

ILJ��������VHTXHQFH�GLDJUDP�FUHDWH�IHDWXUH ���������������������������������������������������������� ��
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>%RRFK����@ *UDG\�%RRFK
2EMHFW�2ULHQWHG�$QDO\VLV�DQG�'HVLJQ
3HDUVRQ�����

>80/��@ 80/�1RWDWLRQ�*XLGH��YHUVLRQ����

>(GHU����@ 0DQIUHG�(GHU
8PGUXFN�]XU�hEXQJ�3URJUDPPLHUVSUDFKHQ�XQG�±WHFKQLNHQ
78�'DUPVWDGW�����

>)RZ��@ 0��)RZOHU���.��6FRWW
80/�GHVWLOOHG
$GGLVRQ�:HVOH\�����

>/E����@ 6��/HLEUHFKW
(LQVDW]�REMHNWRULHQWLHUWHU�6RIWZDUHWHFKQRORJLH�LQ�GHU
WHFKQLVFKHQ�$QZHQGXQJ

78�'DUPVWDGW�����
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>8JPQ��@ 8QLJUDSKLFV�8VHU�0DQXDOV��9HUVLRQ�����
8QLJUDSKLFV�6ROXWLRQV�����

>8JDSL��@ 8*�2SHQ�$3,�5HIHUHQFH��9ROXPH���±����9HUVLRQ�����
8QLJUDSKLFV�6ROXWLRQV�����

'���67(3�&ODVV�/LEUDU\

>/D\��@ 0��0F/D\���.��0RUULV
7KH�1,67�67(3�&ODVV�/LEUDU\��67(3�,QWR�7KH�)XWXUH�
1,67,5�����

8�6�'HSDUWPHQW�RI�FRPPHUFH�����

>0RU��@ .��0RUULV���'��6DXGHU���6��5HVVOHU
9DOLGDWLRQ�7HVWLQJ�6\VWHP���5HXVDEOH�6RIWZDUH�&RPSRQHQW�'HVLJQ
1,67,5�����

8�6�'HSDUWPHQW�RI�FRPPHUFH�����

>6DXG��@ $��6DXGHU���.��0RUULV
'HVLJQ�RI�D�&���6RIWZDUH�/LEUDU\�IRU�,PSOHPHQWLQJ�(;35(66��
7KH�1,67�6&/

(;35(66�8VHU�*URXS�����
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>6FK]N��@ 0DUFHO�6FKHIF]LN
.RQ]HSWLRQ�XQG�,PSOHPHQWLHUXQJ�HLQHV�0RGXOV�I�U�GDV�$UEHLWHQ�PLW
.RRSHUDWLRQVHOHPHQWHQ�LQ�HLQHP��'�&$'�6\VWHP

78�'DUPVWDGW�����

'���,QWHUGHSHQGHQFLHV

�>6FKW]��@ .ODXV�6FK�W]HU���&KULVWLDQ�*ORFNQHU
,QWHJUDWLRQ�RI�PDFKLQH�RSHUDWRU�NQRZ�KRZ�LQ�D�IHDWXUH�EDVHG
HQYLURQPHQW

,06�(XURSH�����

�>6FKW]��@ .ODXV�6FK�W]HU
7KH�JHRPHWULFDO�DQG�WHFKQRORJLFDO�LQWHUGHSHQGHQFLHV�EDVHG�RQ
PDQXIDFWXULQJ�IHDWXUHV�IRU�WKH�LQWHJUDWLRQ�RI�V\VWHPV
&$&�&$33�&$0

8QLPHS�����
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(��6RIWZDUH�OLVW

��8QLJUDSKLFV�9������8QLJUDSKLFV�6ROXWLRQV�,QF������

��8*�2SHQ�9�������8QLJUDSKLFV�6ROXWLRQV�,QF������

��9LVXDO�&�������3URIHVVLRQDO�(GLWLRQ���0LFURVRIW�&RUSRUDWLRQ�����

��67(3�&ODVV�/LEUDU\������1,67�����

��5DWLRQDO�5RVH����(QWHUSULVH�(GLWLRQ��5DWLRQDO�6RIWZDUH�&RUSRUDWLRQ�����

��9LVLR�3URIHVVLRQDO������9LVLR�&RUSRUDWLRQ�����

��0LFURJUDI[�'HVLJQHU����0LFURJUDI[�,QF������

��([SUHVV�*UDSKLFDO�(GLWRU������3UR67(3�*PE+�����

��:LQ6WHS����D��6WHIDQ�6FKZDU]�����

��1HWVFDSH�&RPPXQLFDWRU�������1HWVFDSH�&RPPXQLFDWLRQV�&RUS������

��$FUREDW�5HDGHU�������$GREH�6\VWHPV�,QF������

��:LQ=LS�����65����1LFR�0DN�&RPSXWLQJ�,QF������

��2IILFH�����0LFURVRIW�&RUSRUDWLRQ�����

��:LQGRZV�17������63����0LFURVRIW�&RUSRUDWLRQ�����
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)��(QKDQFHPHQWV�LQ�WKH�GDWDPRGHO�DQG�OLEUDULHV

'XULQJ� WKLV� WKHVLV� WKH� IROORZLQJ� HQKDQFHPHQWV� KDYH� EHHQ� PDGH� LQ� WKH� 67(3
GDWDPRGHO� DQG� WKH� OLEUDULHV� XVHG� WR� DFFHVV� WKH� 67(3� GDWDPRGHO�� 7KH� HQOLVWHG
PHWKRGV��DWWULEXWHV�DQG�IXQFWLRQV�ZHUH�HLWKHU�QHZO\�FUHDWHG�����RU�PRGLILHG�����

&RGH�WKDW�ZDV�FUHDWHG�RU�PRGLILHG� LQ� WKH� OLEUDULHV� LV�QRW� LQFOXGHG� LQ�$SSHQGL[�.�RI
WKLV�WKHVLV��7KHUH��RQO\�WKH�FRGH�IRU�WKH�FESTEVAL�GHVLJQ�HQYLURQPHQW�LV� OLVWHG��7KH
FRGH�RI�WKH�OLEUDULHV�DQG�WKH�FRPSOHWH�67(3�GDWDPRGHO�LQ�(*(�IRUPDW�FDQ�EH�IRXQG
RQ�WKH�&'�WR�WKLV�WKHVLV��,W�VKRXOG�EH�UHIHUHG�WR�WKH�VRXUFHFRGH�DQG�WKH�FRPPHQWV�LQ
LW�IRU�D�PRUH�GHWDLOHG�H[SODQDWLRQ�RI�WKH�HQKDQFHPHQWV�OLVWHG�KHUH�

)���'DWDPRGHO

��JHRPHWULFDO�SDUDPHWHUV�IRU�LPSOLFLW�EDVHVKDSHV��VHH�ILJ��$�����
�DOO�DUH�RI�W\SH�numerical_parameter�

��cylindrical_base_shape�� diameter ���

��block_base_shape�� width ���

height ���

��ngon_base_shape�� corner_radius ���

circumscribed_diameter ���

number_of_sides ���

��FKDQJHV�WR�FRQVWUDLQWV��VHH�ILJ��������

��HDFK�FRQVWUDLQW�KDV�RQO\�RQH�related_feature ���

��QDPH�IRU�GHSHQGHQW�IDFHV��face_interaction� ���

��QHZ�WHFKQRORJLFDO�LQWHUGHSHQGHQFH��position� ���

��DOO�VXSHUW\SHV�DUH�DEVWUDFW ���

)���,QIRPRGHO�OLE

��QR�HQKDQFHPHQWV
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)���$3���B,0�GOO

��FODVV�CAP224_IM�� PHWKRG�AddConstraints ���

PHWKRG�ClearModel ���

PHWKRG�CreateBaseShape ���

PHWKRG�CreateFace ���

PHWKRG�CreateFeature ���

PHWKRG�IMGetLastIndex ���

DWWULEXWH�int last_index ���

��JOREDO�IXQFWLRQV�� IXQFWLRQ�Create_BlockBaseShape ���

IXQFWLRQ�Create_Chamfer ���

IXQFWLRQ�Create_Constraints ���

IXQFWLRQ�Create_CounterboreHole ���

IXQFWLRQ�Create_CountersunkHole ���

IXQFWLRQ�Create_CylindricalBaseShape ���

IXQFWLRQ�Create_NgonBaseShape ���

IXQFWLRQ�Create_PlanarFace ���

IXQFWLRQ�Create_RectPocket ���

IXQFWLRQ�Create_RoundHole ���

IXQFWLRQ�Create_SquareSlot ���

IXQFWLRQ�Create_Thread ���

IXQFWLRQ�IMAddConstraints ���

IXQFWLRQ�IMClearModel ���

IXQFWLRQ�IMCreateBaseShape ���

IXQFWLRQ�IMCreateFace ���

IXQFWLRQ�IMGetLastIndex ���

IXQFWLRQ�NumericParameter (with tolerances) ���
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*��&RQWHQW�RI�WKH�&'

7KH� &'� WR� WKLV� WKHVLV� FRQWDLQV� HYHU\WKLQJ� QHFHVVDU\� WR� FRQWLQXH� ZRUNLQJ� RQ� WKLV
SURMHFW�H[FHSW�RI�FRS\ULJKWHG�VRIWZDUH��%HVLGHV�WKH�UXQQLQJ�YHUVLRQ�RI�WKH�FESTEVAL

HQYLURQPHQW�� WKH� VRXUFHFRGH�� OLEUDULHV� DQG� WKH� 67(3� GDWDPRGHO� WKLV� DOVR� LQFOXGHV
WKLV� WKHVLV� LQ� GLJLWDO� IRUPDW�� VRPH� XVHIXO� GRFXPHQWDWLRQV� DQG� WKH� XVHG� SDUWV� LQ
8QLJUDSKLFV�DQG�67(3�IRUPDW�
7KH� GLUHFWRU\� VWUXFWXUH� RI� WKH� &'� FDQ� EH� VHHQ� LQ� ILJ�� $���� 7KH� GLUHFWRULHV� DUH
FRQWDLQLQJ�WKH�IROORZLQJ��

Datamodel ILOHV�FRQFHUQLQJ�WKH�FESTEVAL�67(3�GDWDPRGHO
Ap224ext.dex WKH�67(3�GDWDPRGHO��(*(�IRUPDW�
Html_OLD ROGHU�YHUVLRQ�RI�WKH�67(3�GDWDPRGHO��+70/�IRUPDW�
Pdf GRFXPHQWDWLRQ�IRU�$3����DQG�SDUW����3')�IRUPDW�
PostScript_OLD ROGHU�YHUVLRQ�RI�WKH�67(3�GDWDPRGHO��3RVW6FULSW�IRUPDW�

Docu XVHIXO�GRFXPHQWDWLRQV
EckelCPlusPlus %UXFH�(FNHOµV�ERRN�7KLQNLQJ�,Q�&����3')�IRUPDW�
Festeval_Schefczik QRWHV�RQ�KRZ�WR�VWDUW�DQ�8*�2SHQ�SURMHFW��:RUG�IRUPDW�
SCLDocu 1,67�GRFXPHQWDWLRQ�IRU�WKH�6&/��3RVW6FULSW�IRUPDW�
Uml 80/�VSHFLILFDWLRQV��3')�IRUPDW�
UniGraphicsDoc GRFXPHQWDWLRQ�WR�8QLJUDSKLFV�	�8*�2SHQ��+70/�IRUPDW�

FestevalCode VRXUFHFRGH�IRU�WKH�FESTEVAL HQYLURQPHQW
Templates WHPSODWHV�IRU�QHZ�W\SHV�RI�IHDWXUHV���!�$SSHQGL[�,��
UG_Dialog GLDORJ�DQG�PHQX�ILOHV�IRU�8QLJUDSKLFV
VC_Workspace ZRUNVSDFH�DQG�SURMHFW�ILOHV�IRU�9LVXDO�&��

PartFiles SDUWV�LQ�8QLJUDSKLFV�DQG�67(3�IRUPDW

RunningVersion UXQQLQJ�YHUVLRQ�RI�WKH�FESTEVAL HQYLURQPHQW

Thesis GLJLWDO�YHUVLRQ�RI�WKLV�WKHVLV��3')�IRUPDW�
Diagrams GLDJUDPV��5DWLRQDO�5RVH��9LVLR��HWF��IRUPDWV�
ProjectPlan WLPH�VFKHGXOH�RI�WKHVLV��([FHO�IRUPDW�
Word WKLV�WKHVLV��:RUG�IRUPDW�
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+��([SUHVV�*�GLDJUDPV

7KH�PRVW�LPSRUWDQW�SDUWV�RI�WKH�67(3�GDWDPRGHO�XVHG�LQ�WKLV�WKHVLV�DUH�VKRZQ�KHUH
DV� ([SUHVV�*� GLDJUDPV�� 6HH� DOVR� FKDSWHU� ������ DQG� ILJ�� ����� 7KH� FRPSOHWH� 67(3
GDWDPRGHO�FDQ�EH�IRXQG�RQ�WKH�&'�WR�WKLV�WKHVLV�LQ�(*(�IRUPDW�

+���3DUW

ILJ��$�����([SUHVV�*��*����±�SDUW���VRXUFH���'L.�
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+���%DVHVKDSHV��

ILJ��$�����([SUHVV�*��*����±�EDVHVKDSHV�����VRXUFH���'L.�
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+���%DVHVKDSHV��

ILJ��$�����([SUHVV�*��*����±�EDVHVKDSHV�����VRXUFH���'L.�

+���)HDWXUH�OLVW

ILJ��$�����([SUHVV�*��*�����±�IHDWXUH�OLVW���VRXUFH���'L.�
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ILJ��$�����([SUHVV�*��*����±�PDQXIDFWXULQJ�IHDWXUH���VRXUFH���'L.�
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+���0DFKLQLQJ�IHDWXUH

ILJ��$�����([SUHVV�*��*�����±�PDFKLQLQJ�IHDWXUH���VRXUFH���'L.�
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,��0HWKRGRORJ\�IRU�IXUWKHU�W\SHV�RI�IHDWXUHV

7KH� IROORZLQJ� VWHSV� DUH� QHFHVVDU\� WR� DGG� QHZ� W\SHV� RI� IHDWXUHV� WR� WKH� FESTEVAL

HQYLURQPHQW��$OO�VWHSV�KDYH�WR�EH�GRQH�ZLWK� WKH��K�WHPSODWH�DQG�WKH� �FSS�WHPSODWH
ILOH�VKRZQ�LQ�,���DQG�,���

�� 6DYH� FRSLHV� RI� WKH� .template.*� ILOHV� ZLWK� WKH� ILOQDPHV� �� F_Name.cpp� DQG

F_Name.h�ZKHUH�Name� LV� WKH�QDPH�RI� WKH�QHZ� IHDWXUH� W\SH�� HJ�� 3RFNHW�� 3HUIRUP
WKH�IROORZLQJ�6WHSV�ZLWK�WKH�QHZ�ILOHV��

�� 5HSODFH�DOO�RFFXUHQFHV�RI�FEATURE_NAME�E\�WKH�QHZ�QDPH�RI�WKH�IHDWXUH�W\SH�

HJ�Pocket�

�� &RPSOHWH� WKH� LPSOHPHQWDWLRQ�RI� WKH�PHWKRGV� LQ� WKH�.cpp� ILOH� DQG� GHOHWH� HUURU
PHVVDJHV�

�� $GG�IHDWXUH�VSHFLILF�PHWKRGV�LI�QHHGHG�

���'HOHWH�XQQHFHVVDU\�FRPPHQWV�

�� $GG�WKH�QHZ�ILOHV�WR�WKH�SURMHFW�

�� $GG� WKH� W\SH� IRU� WKH� QHZ� IHDWXUH� WR� F_Type� LQ� FESTEVAL_TYPES.h� �� HJ
F_POCKET

�� ,I� QRW� GRQH�� DGG� D� EXWWRQ� WR� FESTEVAL_UG.dlg� DQG� D� FDOOEDFN�IXQFWLRQ� WR

FESTEVAL_CB.cpp�� $OVR� DGG� DOO� RWKHU� QHFHVVDU\� LQIRUPDWLRQ� WR

FESTEVAL_CB.cpp�DQG�FESTEVAL_CB.h�

�� $GG�WKH�OLQH�festeval_control->create_feature(type);�WR�WKH�FDOOEDFN�

IXQFWLRQ� LQ�FESTEVAL_CB.cpp��ZKHUH�type� LV� WKH� LGHQWLILHU� VSHFLILHG� LQ�F_Type�
'HOHWH�WKH�HUURU�PHVVDJH�LI�LW�H[LVWV�

���� $GG� WKH� FDVH� IRU� WKH� QHZ� IHDWXUH� W\SH� WR� WKH� F_TOOLS_get_feature_...

PHWKRGV�LQ�F_TOOLS.cpp�

���� ,QFOXGH�WKH�QHZ�*.h�ILOH�LQ�F_TOOLS.h�
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����,I�WKH�QHZ�IHDWXUH�W\SH�GRHV�QRW�H[LVW�LQ�WKH�67(3�GDWDPRGHO��
��$GG�IHDWXUH�W\SH�DQG�SDUDPHWHUV�WR�ap224ext.dex��ZLWK�3UR67(3�(*(�
��JHQHUDWH�H[SUHVV�VRXUFH�FRGH��ZLWK�3UR67(3�(*(�
��JHQHUDWH�&���FODVVHV�IURP�VRXUFHFRGH��ZLWK�:LQ6WHS�
��5HSODFH�FODVVHV�RI�Infomodel.lib�ZLWK�QHZ�RQHV�DQG�UHFRPSLOH

Infomodel.lib�

���� ,I�IHDWXUH�W\SH�LV�QRW�VXSSRUWHG�E\�AP224.lib��

��&UHDWH�JOREDO�IXQFWLRQ�Create_FEATURE(...)

ZKHUH�FEATURE�LV�WKH�QHZ�IHDWXUH�W\SH�

��$GG�FDVH�IRU�IHDWXUH�W\SH�WR�WKH�PHWKRG�CreateFeature�LQ�AP224_IM.cpp�

,���)B)HDWXUH�K�WHPSODWH

// F_FEATURE_NAME

/*

Template for a class for a new type of feature to be included in the Festeval-Environment

*/

#ifndef F_FEATURE_NAME_h
#define F_FEATURE_NAME_h

#include "F_Feature.h"

class F_FEATURE_NAME : public F_Feature
{
protected :

// ADDITIONAL ATTRIBUTES NEEDED FOR THIS KIND OF FEATURE

public :

F_FEATURE_NAME();
F_FEATURE_NAME(tag_t feature_id);
F_FEATURE_NAME(CTransferObject step_param);
CTransferObject* get_step_param();
bool validate();
edit();

protected :

int create_ug_feature();
int set_face_names();
int get_faceint_features(tag_t first_face, tag_t second_face, double local_cs[3]);

};

#endif // F_FEATURE_NAME_h
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// F_FEATURE_NAME

#include "F_FEATURE_NAME.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_FEATURE_NAME::F_FEATURE_NAME()
{
printf("F_FEATURE_NAME\n");

this->init_feature();
}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_FEATURE_NAME::F_FEATURE_NAME(tag_t feature_id)
{
printf("F_FEATURE_NAME\n");

this->init_feature(feature_id);
}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_FEATURE_NAME::F_FEATURE_NAME(CTransferObject step_param)
{
printf("F_FEATURE_NAME\n");

this->init_feature(step_param);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_FEATURE_NAME::get_step_param()
{
printf("F_FEATURE_NAME::get_step_param\n");

int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the STEP model

// ADD CODE HERE !!!

// (2) Get all the parameters

// ADD CODE HERE !!!
// USE METHOD UF_MODL_ask_..._parms(...)

// (3) Transfer parameters to STEP parameters

// ADD CODE HERE !!!
// EG. : param->DoubleParam(F_TOOLS_str2dbl(length), "Length");

return param;

uc1601("ERROR : Function not implemented for F_FEATURE_NAME yet.", 1);
}
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// USER DIALOG TO EDIT FEATURE PARAMETERS

F_FEATURE_NAME::edit()
{
// ADD CODE HERE !!!
uc1601("ERROR : Function not implemented for F_FEATURE_NAME yet.", 1);
}

// USER DIALOG TO CREATE NEW FEATURE

int F_FEATURE_NAME::create_ug_feature()
{
// ADD CODE HERE !!!
uc1601("ERROR : Function not implemented for F_FEATURE_NAME yet.", 1);
return 0;
}

// VALIDATES THE FEATURE

bool F_FEATURE_NAME::validate()
{
// ADD CODE HERE !!!
uc1601("ERROR : Function not implemented for F_FEATURE_NAME yet.", 1);
return true;
}

// SETS THE NAMES OF THE FACES

int F_FEATURE_NAME::set_face_names()
{
// ADD CODE HERE !!!
uc1601("ERROR : Function not implemented for F_FEATURE_NAME yet.", 1);
return 0;
}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features

int F_FEATURE_NAME::get_faceint_features(tag_t first_face, tag_t second_face, double
local_cs[3])
{
// ADD CODE HERE !!!
uc1601("ERROR : Function not implemented for F_FEATURE_NAME yet.", 1);
return 0;
}
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+HUHE\� ,� GHFODUH� WKDW� ,� ZURWH� WKH� WKHVLV� DW� KDQG� LQGHSHQGHQWO\� DQG� ZLWKRXW
SURKLELWHG�DLGV��DQG�RQO\�E\�XVLQJ�WKH�OLWHUDWXUH�VWDWHG�LQ�WKH�OLWHUDWXUH�OLVW�

6DQWD�%DUEDUD�G¶2HVWH���%UD]LO���$XJXVW���WK�����

�����������������������������������������������
6��/HLEUHFKW
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.��6RXUFHFRGH

7KH� FRPSOHWH� VRXUFHFRGH� IRU� WKH�FESTEVAL� GHVLJQ� HQYLURQPHQW� LV� OLVWHG� KHUH�� 7KH
VRXUFHFRGH�IRU�WKH�XVHG�OLEUDULHV�LV�QRW�LQFOXGHG�

7KH� LPSOHPHQWDWLRQ� RI� WKH� IROORZLQJ� PHWKRGV� ZDV� PDLQO\� KDQGHOHG� E\� (QJ�� 1DUD
*DUGLQL� RI� WKH� 6&30�� EXW� WKH� VRXUFHFRGH� LV� LQFOXGHG� KHUH� IRU� WKH� VDNH� RI
FRPSOHWHQHVV��

FODVV F_Control : create_dimensional_tolerance

FODVV�F_Feature : get_interactions

get_interacting_features

get_volumeint_features

show_volumeint_features

show_faceint_features

get_edge_features

select_location

select_direction

select_edge

get_face_norm

get_direction_location

create_coord_system

FODVV�F_Chamfer : create_ug_feature

edit

get_faceint_features

set_face_names

validate

FODVV�F_Hole : create_ug_feature

get_faceint_features

set_face_names

validate

get_hole_diameter

FODVV�F_Hole_Cbore : create_blind_flat_bottom

create_blind_tip_angle

create_blind_hole

create_through_hole

edit
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FODVV�F_Hole_Csunk : create_blind_flat_bottom

create_blind_tip_angle

create_blind_hole

create_through_hole

edit

FODVV�F_Hole_Simple : create_blind_flat_bottom

create_blind_tip_angle

create_blind_hole

create_through_hole

edit

FODVV�F_Planar_Face : create_ug_feature

edit

get_faceint_features

set_face_names

validate

FODVV�F_Pocket : create_ug_feature

edit

get_faceint_features

set_face_names

validate

get_vertical_edges

FODVV�F_Slot : create_ug_feature

edit

get_faceint_features

set_face_names

validate

FODVV�F_Thread : create_ug_feature

edit

get_faceint_features

set_face_names

validate
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#ifndef FESTEVAL_UG_H_INCLUDED
#define FESTEVAL_UG_H_INCLUDED

#include <uf.h>
#include <uf_defs.h>
#include <uf_styler.h>

#ifdef __cplusplus
extern "C" {
#endif

#define FESTEVAL_NEW_PART              ("NEW_PART")
#define FESTEVAL_SEP_0                 ("SEP_0")
#define FESTEVAL_CREATE_FEATURE        ("CREATE_FEATURE")
#define FESTEVAL_SW_BEG_3              ("SW_BEG_3")
#define FESTEVAL_BOSS                  ("BOSS")
#define FESTEVAL_CHAMFER               ("CHAMFER")
#define FESTEVAL_HOLE                  ("HOLE")
#define FESTEVAL_PAD                   ("PAD")
#define FESTEVAL_PLANAR_FACE           ("PLANAR_FACE")
#define FESTEVAL_POCKET                ("POCKET")
#define FESTEVAL_SLOT                  ("SLOT")
#define FESTEVAL_STEP                  ("STEP")
#define FESTEVAL_THREAD                ("THREAD")
#define FESTEVAL_SW_END_4              ("SW_END_4")
#define FESTEVAL_EDIT_FEATURE          ("EDIT_FEATURE")
#define FESTEVAL_DELETE_FEATURE        ("DELETE_FEATURE")
#define FESTEVAL_SEP_17                ("SEP_17")
#define FESTEVAL_ADD_TECHNOLOGICAL_ATTRIBUTE ("ADD_TECHNOLOGICAL_ATTRIBUTE")
#define FESTEVAL_SW_BEG_22             ("SW_BEG_22")
#define FESTEVAL_DIMENSIONAL_TOLERANCE ("DIMENSIONAL_TOLERANCE")
#define FESTEVAL_FORM_TOLERANCE        ("FORM_TOLERANCE")
#define FESTEVAL_POSITION_TOLERANCE    ("POSITION_TOLERANCE")
#define FESTEVAL_MATERIAL_PROPERTIES   ("MATERIAL_PROPERTIES")
#define FESTEVAL_SW_END_23             ("SW_END_23")
#define FESTEVAL_EDIT_TECHNOLOGICAL_ATTRIBUTE ("EDIT_TECHNOLOGICAL_ATTRIBUTE")
#define FESTEVAL_DELETE_TECHNOLOGICAL_ATTRIBUTE_P_0 ("DELETE_TECHNOLOGICAL_ATTRIBUTE_P_0")
#define FESTEVAL_SEP_2                 ("SEP_2")
#define FESTEVAL_READ_STEPFILE         ("READ_STEPFILE")
#define FESTEVAL_WRITE_STEPFILE        ("WRITE_STEPFILE")
#define FESTEVAL_SEP_3                 ("SEP_3")
#define FESTEVAL_EXIT                  ("EXIT")
#define FESTEVAL_DIALOG_OBJECT_COUNT   ( 31 )

int FESTEVAL_New_Part_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Boss_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Chamfer_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Hole_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Pad_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Planar_Face_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Pocket_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Slot_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);
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int FESTEVAL_Step_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Thread_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Edit_Feature_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Delete_Feature_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Dimensional_Tolerance_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Form_Tolerance_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Position_Tolerance_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Material_Properties_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Edit_Technological_Attribute_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Delete_Technological_Attribute_act_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Read_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Write_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int FESTEVAL_Exit_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

#define STEP_PROC_READ_STEPFILE    ("PROC_READ_STEPFILE")
#define STEP_PROC_WRITE_STEPFILE   ("PROC_WRITE_STEPFILE")

#define STEP_DIALOG_OBJECT_COUNT   ( 2 )

int STEP_Proc_Read_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

int STEP_Proc_Write_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data);

#ifdef __cplusplus
}
#endif

#endif /* FESTEVAL_UG_H_INCLUDED */

.�����)B&RQWURO�K

// F_Control

#ifndef F_Control_h
#define F_Control_h

#include <stdio.h>
#include "AP224_IMApi.h"
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#include "FESTEVAL_TYPES.h"
#include "F_Face.h"
#include "F_BaseShape_Dialog.h"
#include "F_BaseShape.h"
#include "F_Block_BS.h"
#include "F_Cylindrical_BS.h"
#include "F_Ngon_BS.h"
#include "F_Feature.h"
#include "F_Tools.h"

class F_Control
{

protected :

bool part_exists;
tag_t baseshape_id;
F_BS_Type baseshape_type;

public :
F_Control();
~F_Control();
new_part();
create_feature(F_Type type);
edit_feature();
delete_feature();
create_dimensional_tolerance();
read_stepfile(bool is_festeval);
write_stepfile(bool is_festeval);
exit();

protected :

F_BaseShape* get_baseshape_object();
create_step_database();

};

#endif // F_Control_h

.�����)B%DVH6KDSHB'LDORJ�K

// F_BaseShape_Dialog

#ifndef F_BaseShape_Dialog_h
#define F_BaseShape_Dialog_h
#include "F_BaseShape.h"

class F_BaseShape_Dialog
{
protected :

tag_t feature_id;
F_Error status;
F_BS_Type baseshape_type;

public :

F_BaseShape_Dialog();
~F_BaseShape_Dialog();
tag_t get_feature_id();
F_Error get_status();
F_BS_Type get_type();

};
#endif // F_BaseShape_Dialog_h

.�����)B%DVH6KDSH�K

// F_BaseShape

#ifndef F_BaseShape_h
#define F_BaseShape_h

#include <uf.h>
#include <uf_ui.h>
#include <uf_object_types.h>
#include <uf_modl.h>
#include <uf_vec.h>
#include <uf_mtx.h>
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#include <uf_csys.h>
#include <uf_undo.h>

#include <stdio.h>
#include <ostream.h>
#include <fstream.h>

#include "FESTEVAL_TYPES.h"
#include "AP224_IMApi.h"
#include "TransferObject.h"

#include "ug_api_fkt.h"

class F_BaseShape
{
protected :

tag_t feature_id;
F_Error status;

public:

~F_BaseShape();
init_baseshape(tag_t ug_feature_id);
virtual CTransferObject* get_step_param() = 0;

   F_Error get_status();

};

#endif // F_BaseShape_h

.�����)B,PSOLFLWB%6�K

// F_Implicit_BS

#ifndef F_Implicit_BS_h
#define F_Implicit_BS_h

#include "F_BaseShape.h"

class F_Implicit_BS : public F_BaseShape
{

};

#endif // F_Implicit_BS_h

.�����)B%ORFNB%6�K

// F_Block_BS

#ifndef F_Block_BS_h
#define F_Block_BS_h

#include "F_Implicit_BS.h"

class F_Block_BS : public F_Implicit_BS
{
public :

F_Block_BS(tag_t ug_feature_id);
CTransferObject* get_step_param();

};

#endif // F_Block_BS_h

.�����)B&\OLQGULFDOB%6�K

// F_Cylindrical_BS

#ifndef F_Cylindrical_BS_h
#define F_Cylindrical_BS_h

#include "F_Implicit_BS.h"

class F_Cylindrical_BS : public F_Implicit_BS
{
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public :

F_Cylindrical_BS(tag_t ug_feature_id);
CTransferObject* get_step_param();

};

#endif // F_Cylindrical_BS_h

.�����)B1JRQB%6�K

// F_Ngon_BS

#ifndef F_Ngon_BS_h
#define F_Ngon_BS_h

#include "F_Implicit_BS.h"

class F_Ngon_BS : public F_Implicit_BS
{
public :

F_Ngon_BS(tag_t ug_feature_id);
CTransferObject* get_step_param();

};

#endif // F_Ngon_BS_h

.�����)B)HDWXUH�K

// F_Feature

#ifndef F_Feature_h
#define F_Feature_h

#include <uf.h>
#include <uf_ui.h>
#include <uf_object_types.h>
#include <uf_modl.h>
#include <uf_vec.h>
#include <uf_mtx.h>
#include <uf_csys.h>
#include <uf_undo.h>
#include <uf_attr.h>

#include <stdio.h>
#include <ostream.h>
#include <fstream.h>

#include "FESTEVAL_TYPES.h"
#include "F_Face.h"
#include "AP224_IMApi.h"
#include "TransferObject.h"

#include "ug_api_fkt.h"

class F_Feature
{
protected :

tag_t feature_id;
bool exists_virtual_face;
double local_cs[3];
F_Error status;
uf_list_p_t interacting_features;

uf_list_p_t faceint_features;
uf_list_p_t volumeint_features;

public:

virtual CTransferObject* get_step_param() = 0;
CTransferObject* get_constraints_param();
F_Error get_status();

  ~F_Feature();
virtual bool validate() = 0;
uf_list_p_t validate_interacting_features();
get_dimensional_tolerance();
virtual edit() = 0;
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virtual int set_face_names() = 0;
add_ug_attr_double(char* name, double value);
double read_ug_attr_double(char* name);
add_ug_attr_int(char* name, int value);
int read_ug_attr_int(char* name);

protected :

init_feature();
init_feature(tag_t ug_feature_id);
init_feature(CTransferObject step_param);
virtual int create_ug_feature() = 0;
get_interactions();
virtual uf_list_p_t get_faceint_features() = 0;
int show_volumeint_features();
int show_faceint_features();
int select_location(char *message, tag_t &sel_face_id, double *location, double *face_param);
int select_direction(char *sel_message, double *direction, tag_t &sel_edge_id);
int select_edge(char *sel_message, tag_t &edge_id);
int get_face_norm(tag_t sel_face_id, double *face_param, double *norm);
int get_direction_location(double dir_x[], double dir_y[], double local_cs[]);
int create_coord_system(double dir_x[], double dir_y[], double local_cs[], double cross_product[],

tag_t csys_id);
uf_list_p_t get_edge_features(uf_list_p_t edges_list);
uf_list_p_t get_interacting_features();
uf_list_p_t get_volumeint_features();

};

#endif // F_Feature_h

.������)B&KDPIHU�K

// F_Chamfer

#ifndef F_Chamfer_h
#define F_Chamfer_h

#include "F_Feature.h"

class F_Chamfer : public F_Feature
{
protected :

// ADDITIONAL ATTRIBUTES NEEDED FOR THIS KIND OF FEATURE

public :

F_Chamfer();
F_Chamfer(tag_t feature_id);
F_Chamfer(CTransferObject step_param);
CTransferObject* get_step_param();
bool validate();
edit();

protected :

int create_ug_feature();
int set_face_names();
uf_list_p_t get_faceint_features();

};

#endif // F_Chamfer_h

.������)B+ROH�K

// F_Hole

#ifndef F_Hole_h
#define F_Hole_h

#include "F_Feature.h"

class F_Hole : public F_Feature
{
public :

bool validate();

protected :
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int create_ug_feature();
uf_list_p_t get_faceint_features();
int get_hole_diameter(char *diameter);

virtual int create_blind_flat_bottom() = 0;
virtual int create_blind_tip_angle() = 0;
virtual int create_blind_hole() = 0;
virtual int create_through_hole() = 0;

};

#endif // F_Hole_h

.������)B+ROHB6LPSOH�K

// F_Hole_Simple

#ifndef F_Hole_Simple_h
#define F_Hole_Simple_h

#include "F_Hole.h"

class F_Hole_Simple : public F_Hole
{
public :

F_Hole_Simple();
F_Hole_Simple(tag_t feature_id);
F_Hole_Simple(CTransferObject step_param);
CTransferObject* get_step_param();
edit();

protected :
int set_face_names();

int create_blind_flat_bottom();
int create_blind_tip_angle();
int create_blind_hole();
int create_through_hole();

};

#endif // F_Hole_Simple_h

.������)B+ROHB&%RUH�K

// F_Hole_CBore

#ifndef F_Hole_CBore_h
#define F_Hole_CBore_h

#include "F_Hole.h"

class F_Hole_CBore : public F_Hole
{
public :

F_Hole_CBore();
F_Hole_CBore(tag_t feature_id);
F_Hole_CBore(CTransferObject step_param);
CTransferObject* get_step_param();
edit();

protected :
int set_face_names();

int create_blind_flat_bottom();
int create_blind_hole();
int create_blind_tip_angle();
int create_through_hole();

};

#endif // F_Hole_CBore_h

.������)B+ROHB&6XQN�K

// F_Hole_CSunk

#ifndef F_Hole_CSunk_h
#define F_Hole_CSunk_h
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#include "F_Hole.h"

class F_Hole_CSunk : public F_Hole
{
public :

F_Hole_CSunk();
F_Hole_CSunk(tag_t feature_id);
F_Hole_CSunk(CTransferObject step_param);
CTransferObject* get_step_param();
edit();

protected :
int set_face_names();

int create_blind_flat_bottom();
int create_blind_hole();
int create_blind_tip_angle();
int create_through_hole();

};

#endif // F_Hole_CSunk_h

.������)B3ODQDUB)DFH�K

// F_Planar_Face

#ifndef F_Planar_Face_h
#define F_Planar_Face_h

#include "F_Feature.h"

class F_Planar_Face : public F_Feature
{
protected :

// ADDITIONAL ATTRIBUTES NEEDED FOR THIS KIND OF FEATURE

public :

F_Planar_Face();
F_Planar_Face(tag_t feature_id);
F_Planar_Face(CTransferObject step_param);
CTransferObject* get_step_param();
bool validate();
edit();

protected :

int create_ug_feature();
int set_face_names();
uf_list_p_t get_faceint_features();

};

#endif // F_Planar_Face_h

.������)B3RFNHW�K

// F_Pocket

#ifndef F_Pocket_h
#define F_Pocket_h

#include "F_Feature.h"

class F_Pocket : public F_Feature
{
protected :

double normal_cs[3];

public :

F_Pocket();
F_Pocket(tag_t feature_id);
F_Pocket(CTransferObject step_param);
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CTransferObject* get_step_param();
bool validate();
edit();

protected :

int create_ug_feature();
int set_face_names();

uf_list_p_t get_faceint_features();
uf_list_p_t get_vertical_edges(uf_list_p_t face_edges);

};

#endif // F_Pocket_h

.������)B6ORW�K

// F_Slot

#ifndef F_Slot_h
#define F_Slot_h

#include "F_Feature.h"

class F_Slot : public F_Feature
{
protected :

// ADDITIONAL ATTRIBUTES NEEDED FOR THIS KIND OF FEATURE

public :

F_Slot();
F_Slot(tag_t feature_id);
F_Slot(CTransferObject step_param);
CTransferObject* get_step_param();
bool validate();
edit();

protected :

double normal_cs[3];
uf_list_p_t get_vertical_edges(uf_list_p_t face_edges);

int create_ug_feature();
int set_face_names();
uf_list_p_t get_faceint_features();

};

#endif // F_Slot_h

.������)B7KUHDG�K

// F_Thread

#ifndef F_Thread_h
#define F_Thread_h

#include "F_Feature.h"

class F_Thread : public F_Feature
{
protected :

// ADDITIONAL ATTRIBUTES NEEDED FOR THIS KIND OF FEATURE

public :

F_Thread();
F_Thread(tag_t feature_id);
F_Thread(CTransferObject step_param);
CTransferObject* get_step_param();
bool validate();
edit();

protected :
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int create_ug_feature();
int set_face_names();
uf_list_p_t get_faceint_features();

int select_cylindrical_face(char *sel_message, tag_t &face_id);
};

#endif // F_Thread_h

.������)B)DFH�K

// F_Face

#ifndef F_Face_h
#define F_Face_h

#include <uf.h>
#include <uf_ui.h>
#include <uf_object_types.h>
#include <uf_modl.h>
#include <uf_vec.h>
#include <uf_mtx.h>
#include <uf_csys.h>
#include <uf_undo.h>
#include <uf_attr.h>

#include <stdio.h>
#include <ostream.h>
#include <fstream.h>

#include "FESTEVAL_TYPES.h"
#include "AP224_IMApi.h"
#include "TransferObject.h"

#include "ug_api_fkt.h"

class F_Face
{
protected :

tag_t face_id;

public :

F_Face(tag_t face_id);
~F_Face();

CTransferObject* get_step_param();

add_ug_attr_double(char* name, double value);
double read_ug_attr_double(char* name);
add_ug_attr_int(char* name, int value);
int read_ug_attr_int(char* name);

protected :

CStepUG* read_curve(tag_t edge_id, char* name);
CStepUG* read_point(double point_coords[3], char* name);

};
#endif // F_Face_h

.������)B7RROV�K

// F_Tools

#include <stdio.h>
#include "AP224_IMApi.h"
#include "FESTEVAL_TYPES.h"
#include "F_Face.h"
#include "F_BaseShape_Dialog.h"
#include "F_BaseShape.h"
#include "F_Block_BS.h"
#include "F_Feature.h"
#include "F_Chamfer.h"
#include "F_Planar_Face.h"
#include "F_Pocket.h"
#include "F_Hole_Simple.h"
#include "F_Hole_CBore.h"
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#include "F_Hole_CSunk.h"
#include "F_Slot.h"
#include "F_Thread.h"

F_Feature* F_TOOLS_get_feature_object(F_Type type);
F_Feature* F_TOOLS_get_feature_object(tag_t feature_id);
F_Feature* F_TOOLS_get_feature_object(CTransferObject* param);
F_Type F_TOOLS_get_feature_type(tag_t feature_id);
F_Type F_TOOLS_get_feature_type(char* type);

double F_TOOLS_str2dbl(const char* string);

uf_list_p_t F_TOOLS_get_feature_list(tag_t base);

uf_list_p_t F_TOOLS_order_uf_list(uf_list_p_t feature_list);
int F_TOOLS_get_time_stamp(tag_t feature_id);

bool F_TOOLS_yes_no_dialog(char* message);

.������)HVWHYDOB7\SHV�K

// type definitions used in Festeval

#ifndef FESTEVAL_TYPES_H_INCLUDED
#define FESTEVAL_TYPES_H_INCLUDED

// THE TYPES OF FEATURES

enum F_Type {F_UNKNOWN, F_INSTANCE, F_CHAMFER, F_PLANAR_FACE, F_POCKET, F_HOLE_SIMPLE, F_HOLE_CBORE,
F_HOLE_CSUNK, F_SLOT, F_THREAD};

// THE TYPES OF BASESHAPES

enum F_BS_Type {F_BLOCK_BS, F_CYLINDRICAL_BS, F_NGON_BS};

// THE STATUS CODES

enum F_Error {F_OK, F_ERROR, F_CANCELED, F_WORKING, F_NO_PART, F_IO_ERROR, F_VALIDATION_FAILURE,
F_INVALID};

#endif // FESTEVAL_TYPES_H_INCLUDED

.���6RXUFHFRGH�ILOHV
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// FESTEVAL_CB

// callback functions for Unigraphics user interface

#include <stdio.h>
#include <uf.h>
#include <uf_defs.h>
#include <uf_exit.h>
#include <uf_ui.h>
#include <uf_styler.h>
#include <uf_mb.h>

#include "FESTEVAL_CB.h"
#include "F_Control.h"
#include "FESTEVAL_TYPES.h"

#include <stdio.h>
#include <uf.h>
#include <uf_defs.h>
#include <uf_exit.h>
#include <uf_ui.h>
#include <uf_styler.h>
#include <uf_mb.h>

#define FESTEVAL_CB_COUNT ( 21 + 1 )
#define STEP_CB_COUNT ( 2 + 1 )
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// THE CONTROL OBJECT : INTERFACE BETWEEN CALLBACK FUNCTIONS AND FESTEVAL OBJECTS
F_Control *festeval_control;

static UF_STYLER_callback_info_t FESTEVAL_cbs[FESTEVAL_CB_COUNT] =
{
 {FESTEVAL_NEW_PART     , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_New_Part_cb},
 {FESTEVAL_BOSS         , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Boss_cb},
 {FESTEVAL_CHAMFER      , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Chamfer_cb},
 {FESTEVAL_HOLE         , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Hole_cb},
 {FESTEVAL_PAD          , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Pad_cb},
 {FESTEVAL_PLANAR_FACE  , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Planar_Face_cb},
 {FESTEVAL_POCKET       , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Pocket_cb},
 {FESTEVAL_SLOT         , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Slot_cb},
 {FESTEVAL_STEP         , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Step_cb},
 {FESTEVAL_THREAD       , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Thread_cb},
 {FESTEVAL_EDIT_FEATURE , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Edit_Feature_cb},
 {FESTEVAL_DELETE_FEATURE, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Delete_Feature_cb},
 {FESTEVAL_DIMENSIONAL_TOLERANCE, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Dimensional_Tolerance_cb},
 {FESTEVAL_FORM_TOLERANCE, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Form_Tolerance_cb},
 {FESTEVAL_POSITION_TOLERANCE, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Position_Tolerance_cb},
 {FESTEVAL_MATERIAL_PROPERTIES, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Material_Properties_cb},
 {FESTEVAL_EDIT_TECHNOLOGICAL_ATTRIBUTE, UF_STYLER_ACTIVATE_CB     , 1,
FESTEVAL_Edit_Technological_Attribute_cb},
 {FESTEVAL_DELETE_TECHNOLOGICAL_ATTRIBUTE_P_0, UF_STYLER_ACTIVATE_CB     , 1,
FESTEVAL_Delete_Technological_Attribute_act_cb},
 {FESTEVAL_READ_STEPFILE, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Read_Stepfile_cb},
 {FESTEVAL_WRITE_STEPFILE, UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Write_Stepfile_cb},
 {FESTEVAL_EXIT         , UF_STYLER_ACTIVATE_CB     , 1, FESTEVAL_Exit_cb},
 {UF_STYLER_NULL_OBJECT, UF_STYLER_NO_CB, 0, 0 }
};

static UF_STYLER_callback_info_t STEP_cbs[STEP_CB_COUNT] =
{
 {STEP_PROC_READ_STEPFILE, UF_STYLER_ACTIVATE_CB     , 1, STEP_Proc_Read_Stepfile_cb},
 {STEP_PROC_WRITE_STEPFILE, UF_STYLER_ACTIVATE_CB     , 1, STEP_Proc_Write_Stepfile_cb},

 {UF_STYLER_NULL_OBJECT, UF_STYLER_NO_CB, 0, 0 }
};

static UF_MB_styler_actions_t actions[] = {
    { "FESTEVAL_UG.dlg",  NULL,   FESTEVAL_cbs,  UF_MB_STYLER_IS_TOP },
{ "STEP_UG.dlg",  NULL,   STEP_cbs,  UF_MB_STYLER_IS_TOP },

    { NULL,  NULL,  NULL,  0 } /* This is a NULL terminated list */
};

extern void ufsta (char *param, int *retcode, int rlen)
{
    int  error_code;

FILE *fp;

    if ( (UF_initialize()) != 0)
          return;

AllocConsole();
fp = freopen("conout$", "w", stdout);

printf(" LOG FOR FESTEVAL\n");
printf(" ----------------\n\n");
printf("FESTEVAL.DLL was launched !\n");

festeval_control = new F_Control();

    if ( (error_code = UF_MB_add_styler_actions ( actions ) ) != 0 )
    {
          char fail_message[133];

          UF_get_fail_message(error_code, fail_message);
          printf ( "%s\n", fail_message );
    }

    UF_terminate();
    return;
}

extern int ufusr_ask_unload (void)
{
     return ( UF_UNLOAD_IMMEDIATELY );
}
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extern void ufusr_cleanup (void)
{
    return;
}

int FESTEVAL_New_Part_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->new_part();

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Boss_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

     // festeval_control->create_feature(boss);
uc1601("ERROR : Feature not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Chamfer_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->create_feature(F_CHAMFER);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Hole_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

char labels[][38] = {"Simple Hole", "Counterbore Hole", "Countersunk Hole"};
int retval;
retval = uc1603("Select type of hole", 0, labels, 3);
if (retval == 5)
{
festeval_control->create_feature(F_HOLE_SIMPLE);

}
else if (retval == 6)
{
festeval_control->create_feature(F_HOLE_CBORE);

}
else if (retval == 7)
{
festeval_control->create_feature(F_HOLE_CSUNK);

}

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}
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int FESTEVAL_Pad_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

// festeval_control->create_feature(pad);
uc1601("ERROR : Feature not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Planar_Face_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->create_feature(F_PLANAR_FACE);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Pocket_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->create_feature(F_POCKET);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Slot_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->create_feature(F_SLOT);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Step_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

// festeval_control->create_feature(step);
uc1601("ERROR : Feature not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Thread_cb ( int dialog_id,
             void * client_data,
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             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->create_feature(F_THREAD);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Edit_Feature_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->edit_feature();

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Delete_Feature_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->delete_feature();

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Dimensional_Tolerance_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->create_dimensional_tolerance();

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Form_Tolerance_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

uc1601("ERROR : Function not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Position_Tolerance_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

     uc1601("ERROR : Function not implemented yet !", 1);
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     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Material_Properties_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

     uc1601("ERROR : Function not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Edit_Technological_Attribute_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

     uc1601("ERROR : Function not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Delete_Technological_Attribute_act_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

     uc1601("ERROR : Function not implemented yet !", 1);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Read_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->read_stepfile(true);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int FESTEVAL_Write_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->write_stepfile(true);

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}
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int FESTEVAL_Exit_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

festeval_control->exit();

     UF_terminate ();

    return ( UF_UI_CB_CONTINUE_DIALOG );
}

int STEP_Proc_Read_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

 festeval_control->read_stepfile(false);

     UF_terminate ();

 return ( UF_UI_CB_CONTINUE_DIALOG );
}

int STEP_Proc_Write_Stepfile_cb ( int dialog_id,
             void * client_data,
             UF_STYLER_item_value_type_p_t callback_data)
{
     if ( UF_initialize() != 0)
          return ( UF_UI_CB_CONTINUE_DIALOG );

 festeval_control->write_stepfile(false);

     UF_terminate ();

 return ( UF_UI_CB_CONTINUE_DIALOG );
}

.�����)B&RQWURO�FSS

// F_Control

// controls the use-cases

#include "F_Control.h"

// CONSTRUCTOR

F_Control::F_Control()
{
printf("F_Control\n");

this->part_exists = false;
}

// DESTRUCTOR

F_Control::~F_Control()
{
printf("~F_Control\n");

}

// START NEW FESTEVAL SESSION

F_Control::new_part()
{
if (this->part_exists == true)
{
uc1601("ERROR : A part is currently in use. Exit first !", 1);

}
else
{
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 // CHOOSE BASESHAPE DIALOG

F_Error dialog_status;

F_BaseShape_Dialog* baseshape_dialog = new F_BaseShape_Dialog();

dialog_status = baseshape_dialog->get_status();

if (dialog_status == F_OK)
{
this->baseshape_id = baseshape_dialog->get_feature_id();
this->baseshape_type = baseshape_dialog->get_type();

F_Feature* festeval_feature;

 // GET UG FEATURES

uf_list_p_t feature_list;
UF_MODL_create_list(&feature_list);

int feature_count;

feature_list = F_TOOLS_get_feature_list(this->baseshape_id);
UF_MODL_ask_list_count(feature_list, &feature_count);

printf("Number of features : %d", feature_count);
printf("\n");

uf_list_p_t del_list;
UF_MODL_create_list(&del_list);

int f_nr;
tag_t feature_id;

 // VALIDATE ALL FEATURES EXCEPT BASESHAPE

for(f_nr = 0; f_nr < feature_count; f_nr++)
{
UF_MODL_ask_list_item(feature_list, f_nr, &feature_id);

if (feature_id != this->baseshape_id)
{
festeval_feature = F_TOOLS_get_feature_object(feature_id);

if (festeval_feature == NULL)
{
uc1601("ERROR : Unknown feature found ! Can not be used in FESTEVAL !", 1);
UF_MODL_put_list_item(del_list, feature_id);

}
else
{
if (festeval_feature->validate() == FALSE)
{
uc1601("ERROR : Invalid feature found ! Can not be used in FESTEVAL !", 1);
UF_MODL_put_list_item(del_list, feature_id);

}

delete festeval_feature;
}

}
}

 // WHAT TO DO WITH INVALID FEATURES ?

int del_count;

UF_MODL_ask_list_count(del_list, &del_count);

if (del_count > 0)
{
if (F_TOOLS_yes_no_dialog("Delete unknown/invalid features ?") == true)
{
UF_MODL_delete_feature(del_list);
UF_MODL_delete_list(&del_list);
del_count = 0;

}
}

if (del_count == 0)
{
part_exists = true;
uc1601("Festeval part was created succesfully.", 1);

}



'LSORPD�WKHVLV����6HEDVWLDQ�/HLEUHFKW�������������������������������������������������������������������������������FESTEVAL

���

else
{
uc1601("ERROR : Unknown or invalid features ! FESTEVAL Part could not be created !", 1);

}
}

 // ERRORS FROM CHOOSING A BASESHAPE

else if (dialog_status == F_INVALID)
{
uc1601("ERROR : Choosen baseshape is not valid !", 1);

}
else if (dialog_status == F_NO_PART)
{
uc1601("ERROR : No UG part to start with available ! Open or create part in UG first !", 1);

}
else if (dialog_status == F_ERROR)
{
uc1601("ERROR : Only one baseshape can be choosen !", 1);

}
delete baseshape_dialog;

}
}

// CREATE NEW FEATURE

F_Control::create_feature(F_Type type)
{
F_Feature *festeval_feature;

if (this->part_exists)
{
festeval_feature = F_TOOLS_get_feature_object(type);
delete festeval_feature;

}
else
{
uc1601("ERROR : No part created ! Choose ’New Part’ first.", 1);

}
}

// EDIT EXISTING FEATURE

F_Control::edit_feature()
{
if (this->part_exists)
{

 // SELECT FEATURES DIALOG

int count;
tag_t* feature_tags;
tag_t feature_id;
char* feature_type = "";
int response;
int retval;

F_Feature* festeval_feature;

retval = UF_UI_select_feature ( "Select feature to be edited",
NULL,
&count,
&feature_tags,
&response);

if ((retval == 0) && (response == UF_UI_OK) && (count > 0))
{
if (count == 1)
{
feature_id = feature_tags[0];

if (feature_id != this->baseshape_id)
{

 // CREATE FEATURE OBJECT AND EDIT FEATURE

festeval_feature = F_TOOLS_get_feature_object(feature_id);
if (festeval_feature != NULL)
{
UF_UNDO_user_visibility_t visibility = UF_UNDO_any_vis;
UF_UNDO_mark_name_t mark_name = NULL;
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UF_UNDO_mark_id_t mark_id;
int validation = UF_UNDO_set_mark(visibility, mark_name, &mark_id);

festeval_feature->edit();

if ((festeval_feature->validate() == false) ||
(festeval_feature->validate_interacting_features() != NULL))

{
uc1601("ERROR : New feature or an interacting feature is not valid anymore.*Creation

undone !", 1);
int validation = UF_UNDO_undo_to_mark(mark_id, mark_name);

}

delete festeval_feature;
}
else
{
uc1601("ERROR : Unknown type of feature. Can not be edited.", 1);

}
}
else
{
uc1601("ERROR : Baseshape can not be edited.", 1);

}
}
else
{
uc1601("ERROR : Only one feature can be edited at a time.", 1);

}
}

}
else
{
uc1601("ERROR : No part created ! Choose ’New Part’ first.", 1);

}
}

// DELETE EXISTING FEATURE

F_Control::delete_feature()
{
if (this->part_exists)
{

 // SELECT FEATURES DIALOG

int count;
tag_t* feature_tags;
tag_t feature_id;
char* feature_type = "";
int response;
int retval;

uf_list_p_t del_list;

retval = UF_UI_select_feature ( "Select features to be deleted",
NULL,
&count,
&feature_tags,
&response);

if ((retval == 0) && (response == UF_UI_OK) && (count > 0))
{

 // CREATING LIST AND ADDING FEATURES

UF_MODL_create_list(&del_list);
for (int nr = 0; nr < count; nr++)
{
feature_id = feature_tags[nr];
if (feature_id != this->baseshape_id)
{
UF_MODL_put_list_item(del_list, feature_id);

}
else
{
uc1601("ERROR : Base Shape can not be deleted !", 1);

}
}
if (UF_MODL_delete_feature(del_list) == 0)
{
uc1601("Selected features deleted succesfully.", 1);
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}
else
{
uc1601("WARNING : There were problems while deleting features !", 1);

}
}

}
else
{
uc1601("ERROR : No part created ! Choose ’New Part’ first.", 1);

}
}

// ADD A DIMENSIONAL TOLERANCE TO A FEATURE PARAMAMETER

F_Control::create_dimensional_tolerance()
{
F_Feature *festeval_feature;

if (this->part_exists)
{
int response = 0;
int count = 0;
int retval = 0;
char message[17] = "Select a feature";
void * filter = NULL;
tag_t * feature_tags;
tag_t feature_id;

retval = UF_UI_select_feature (
message,
filter,
&count,
&feature_tags,
&response);

if ((retval == 0) && (response == UF_UI_OK))
{
if (count == 1)
{
feature_id = feature_tags[0];
if (feature_id != this->baseshape_id)
{
festeval_feature = F_TOOLS_get_feature_object(feature_id);
if (festeval_feature != NULL)
{
festeval_feature->get_dimensional_tolerance();
delete festeval_feature;

}
else
{
uc1601("ERROR : Unknown type of feature. No tolerances can be added.", 1);

}
}
else
{
uc1601("ERROR : No tolerances can be added to Baseshape parameters.", 1);

}
}
else
{
uc1601("ERROR : Only one feature can be choosen.", 1);

}
}

}

else
{
uc1601("ERROR : No part created ! Choose ’New Part’ first.", 1);

}
}

// READ STEPFILE AND CREATE UG FEATURES - NOT FINISHED YET !

F_Control::read_stepfile(bool is_festeval)
{
uc1601("ERROR : Function not implemented yet !", 1);
// ADD CODE HERE !!!
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// The following is a basis for reading stepfiles.
// The cunstructor with a parameter of CTransferObject*
// has still to be implemented for each subclass of F_Feature
// and the method init_feature(CTransferObject* param) of the
// abstract superclass F_Feature if necessary.

/*
if ((this->part_exists == false) || (is_festeval == false))
{

 // CHOOSE FILENAME

char mask[132]="*.stp";
char filename[132] = "";
int response;

UF_UI_create_filebox( "Choose Filename",
"Write Stepfile",
mask,
"d:",
filename,
&response);

if (response == UF_UI_OK)
{
int max_id = 0;

IMClearModel();
IMReadFile(filename, max_id);

 // GET BASESHAPE AND CREATE UG FEATURE
 // (NOT IMPLEMENTED YET)

 // GET ALL ENTITIES

int ent_nr;

for (ent_nr = 1; ent_nr<=max_id; ent_nr++)
{
CStepUG* entity;
CTransferObject* param;
F_Feature* feature;

entity = GetStepEntity(ent_nr);

param = GetFeatureParam(entity);

UF_UNDO_mark_name_t mark_name = NULL;
UF_UNDO_mark_id_t mark_id;

UF_UNDO_set_mark(UF_UNDO_any_vis, mark_name, &mark_id);

  // CREATE FESTEVAL OBJECT -> CREATES UG FEATURE AUTOMATICALLY

feature = F_TOOLS_get_feature_object(param);

if (feature != NULL)
{

  // VALIDATE IF FESTEVAL SESSION

if (is_festeval == true)
{
if ((feature->validate() == false) || (feature->validate_interacting_features() != NULL))
{
uc1601("ERROR : Invalid feature could not be created.", 1);
UF_UNDO_undo_to_mark(mark_id, mark_name);

}
}
delete feature;

}
delete param;
delete entity;

}

uc1601("File was read succesfully.", 1);
}

}
else
{
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uc1601("ERROR : A part is currently in use. Exit first !", 1);
}

*/
}

// CREATE STEP FILE FROM UG FEATURES

F_Control::write_stepfile(bool is_festeval)
{

// IF NOT FESTEVAL ENVIRONMENT BASESHAPE HAS TO BE CHOOSEN FIRST

if (is_festeval == false)
{
this->part_exists = false;

F_Error dialog_status;
F_BaseShape_Dialog* baseshape_dialog = new F_BaseShape_Dialog();
dialog_status = baseshape_dialog->get_status();

if (dialog_status == F_OK)
{
baseshape_id = baseshape_dialog->get_feature_id();
baseshape_type = baseshape_dialog->get_type();
this->part_exists = true;

}
else if (dialog_status == F_INVALID)
{
uc1601("ERROR : Choosen baseshape is not valid !", 1);

}
else if (dialog_status == F_NO_PART)
{
uc1601("ERROR : No UG part to start with available ! Open or create part in UG first !", 1);

}
else if (dialog_status == F_ERROR)
{
uc1601("ERROR : Only one baseshape can be choosen !", 1);

}
delete baseshape_dialog;

}

if (this->part_exists == true)
{

 // CHOOSE FILENAME

char mask[132]="*.stp";
char filename[132];
int response;

UF_UI_create_filebox( "Choose Filename",
"Write Stepfile",
mask,
"d:",
filename,
&response);

if (response == UF_UI_OK)
{

 // CREATE STEP MODEL AND WRITE FILE

IMClearModel();
this->create_step_database();
IMWriteFile(filename);
DeleteInstances();
uc1601("Stepfile was written succesfully.", 1);

}
}
else if (is_festeval == true)
{

uc1601("ERROR : No part created ! Choose ’New Part’ first.", 1);
}

if (is_festeval == false)
{
this->part_exists = false;

}
}
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// CREATE STEP MODEL

F_Control::create_step_database()
{
F_BaseShape* new_baseshape;
CTransferObject* baseshape_param;

F_Feature* festeval_feature;
CTransferObject* feature_param;

 // CREATE BASESHAPE

new_baseshape = get_baseshape_object();

baseshape_param = new_baseshape->get_step_param();
IMCreateBaseShape(baseshape_param);
delete new_baseshape;
delete baseshape_param;

 // GET UG FEATURES

uf_list_p_t feature_list;
UF_MODL_create_list(&feature_list);
int feature_count;

feature_list = F_TOOLS_get_feature_list(this->baseshape_id);
UF_MODL_ask_list_count(feature_list, &feature_count);

printf("Number of features : %d", feature_count);
printf("\n");

int f_nr;
tag_t feature_id;

 // CREATE FEATURES AND FACES

for(f_nr = 0; f_nr < feature_count; f_nr++)
{
UF_MODL_ask_list_item(feature_list, f_nr, &feature_id);

if (feature_id != baseshape_id)
{

  // CREATE F_FEATURE OBJECT

festeval_feature = F_TOOLS_get_feature_object(feature_id);

if (festeval_feature == NULL)
{
uc1601("ERROR : Unknown feature found ! Can not be converted to STEP !", 1);

}
else
{
if ((F_TOOLS_get_feature_type(feature_id) != F_THREAD) &&  // CANT ASK FACES FOR THESE
(F_TOOLS_get_feature_type(feature_id) != F_PLANAR_FACE))

{
  // CONVERT FACES

int face_count;
uf_list_p_tface_list;
tag_t face_id;
UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_count);
for(int face_nr = 0; face_nr < face_count; face_nr++)
{
UF_MODL_ask_list_item(face_list, face_nr, &face_id);
F_Face* new_face = new F_Face(face_id);
CTransferObject* face_param = new_face->get_step_param();

CStepUG* face_entity = IMCreateFace(face_param);

if (face_entity != NULL)
{
new_face->add_ug_attr_int("step index", IMGetLastIndex());

}

delete face_param;
delete new_face;

}
}

  // CONVERT FEATURES
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feature_param = festeval_feature->get_step_param();
IMCreateFeature(feature_param);
festeval_feature->add_ug_attr_int("step index", IMGetLastIndex());

delete festeval_feature;
delete feature_param;

}
}

}

// ADD CONSTRAINTS

int step_index;

for(f_nr = 0; f_nr < feature_count; f_nr++)
{
UF_MODL_ask_list_item(feature_list, f_nr, &feature_id);

if (feature_id != this->baseshape_id)
{
festeval_feature = F_TOOLS_get_feature_object(feature_id);

if (festeval_feature != NULL)
{
step_index = festeval_feature->read_ug_attr_int("step index");
if (step_index > 0)
{
feature_param = festeval_feature->get_constraints_param();
IMAddConstraints(step_index, feature_param);
delete feature_param;

}
delete festeval_feature;

}
}

}
printf("STEP database was created successfully !\n");

}

// EXIT FESTEVAL SESSION

F_Control::exit()
{
if (F_TOOLS_yes_no_dialog("Really quit FESTEVAL ?") == true)
{
uc1601("FESTEVAL environment was terminated succesfully.", 1);

if (this->part_exists)
{
this->part_exists = false;

}
}

}

// GET A FESTEVAL OBJECT FOR THE BASESHAPE

F_BaseShape* F_Control::get_baseshape_object()
{
F_BaseShape* result = NULL;

switch(this->baseshape_type)
{
case F_BLOCK_BS :

result = new F_Block_BS(this->baseshape_id);
break;

case F_CYLINDRICAL_BS :

result = new F_Cylindrical_BS(this->baseshape_id);
break;

case F_NGON_BS :

result = new F_Ngon_BS(this->baseshape_id);
break;

}

return result;
}
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// F_BaseShape_Dialog

// a dialog for choosing an UG-feature as a festeval-baseshape

#include "F_BaseShape_Dialog.h"

// CONSTRUCTOR

F_BaseShape_Dialog::F_BaseShape_Dialog()
{
printf("F_BaseShape_Dialog()\n");

this->status = F_OK;
this->feature_id = NULL;

int count;
tag_t* feature_tags;
char* feature_type = "";
int response;
int retval;

retval = UF_UI_select_feature ( "Select a base shape for the new part",
NULL,
&count,
&feature_tags,
&response);

if (retval == 0)
{
if (response == UF_UI_OK)
{
if (count != 1)
{
this->status = F_ERROR;

}
else
{
this->feature_id = feature_tags[0];

UF_MODL_ask_feat_type(this->feature_id, &feature_type);

printf("Type of feature : %s",feature_type);

if (strcmp(feature_type, "BLOCK") == 0)
{
this->baseshape_type = F_BLOCK_BS;

}
else if (strcmp(feature_type, "CYLINDER") == 0)
{
this->baseshape_type = F_CYLINDRICAL_BS;

}
else if (strcmp(feature_type, "PRISM") == 0)
{
this->baseshape_type = F_NGON_BS;

}

else
{
this->status = F_INVALID;
this->feature_id = NULL;

}
}

}
else
{
this->status = F_CANCELED;

}
}
else
{
this->status = F_NO_PART;

}
}

// DESTRUCTOR

F_BaseShape_Dialog::~F_BaseShape_Dialog()
{
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printf("~F_BaseShape_Dialog()\n");
}

// RETURNS THE ID OF THE CHOOSEN BASESHAPE

tag_t F_BaseShape_Dialog::get_feature_id()
{
return this->feature_id;

}

// RETURNS THE STATUS

F_Error F_BaseShape_Dialog::get_status()
{
return this->status;

}

// RETURNS THE TYPE OF THE CHOOSEN BASESHAPE

F_BS_Type F_BaseShape_Dialog::get_type()
{
return this->baseshape_type;

}

.�����)B%DVH6KDSH�FSS

// F_BaseShape

// abstract superclass for all types of baseshapes

#include "F_BaseShape.h"

// DESTRUCTOR

F_BaseShape::~F_BaseShape()
{
printf("~F_BaseShape\n");

}

// INIT FUNCTION (CALLED BY CONSTRUCTOR)

F_BaseShape::init_baseshape(tag_t ug_feature_id)
{
this->feature_id = ug_feature_id;
this->status = F_OK;

}

// RETURNS THE STATUS

F_Error F_BaseShape::get_status()
{
return this->status;

}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_BaseShape::get_step_param()
{
int retval;
CTransferObject *param;
param = new CTransferObject();

// (1) Define all the shape-unspecific parameters
// that need to be stored in the step model

char* type;

double location[3];
double dir_x[3];
double dir_y[3];

// (2) Get all the parameters

retval = UF_MODL_ask_feat_type( this->feature_id,
&type);
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retval = UF_MODL_ask_feat_location( this->feature_id,
location);

retval = UF_MODL_ask_feat_direction( this->feature_id,
dir_x,
dir_y);

// (3) Transfer parameters to step parameters

param->IntParam(this->feature_id, "Feature_Id");
param->Type(type);

param->DoubleArray(location, "Location", 3);
param->DoubleArray(dir_x, "Dir_x", 3);
param->DoubleArray(dir_y, "Dir_y", 3);

return param;
}

.�����)B,PSOLFLWB%6�FSS

// F_Implicit_BS

// abstract superclass for all types of implicit baseshapes

#include "F_Implicit_BS.h"

.�����)B%ORFNB%6�FSS

// F_Block_BS

// block baseshape

#include "F_Block_BS.h"
#include "F_Tools.h"

// CONSTRUCTOR

F_Block_BS::F_Block_BS(tag_t ug_feature_id)
{
printf("F_Block_BS()\n");

this->init_baseshape(ug_feature_id);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Block_BS::get_step_param()
{
int retval;

CTransferObject *param;
param = F_BaseShape::get_step_param(); // The shape-unspecific parameters

// (1) Define all the shape-specific parameters
// that need to be stored in the step model

char* size[3];

// (2) Get all the parameters

retval = UF_MODL_ask_block_parms( this->feature_id, 1,
size);

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(size[0]), "Base_Shape_Length");
param->DoubleParam(F_TOOLS_str2dbl(size[1]), "Width");
param->DoubleParam(F_TOOLS_str2dbl(size[2]), "Height");

return param;
}
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// F_Cylindrical_BS

// cylindrical baseshape

#include "F_Cylindrical_BS.h"
#include "F_Tools.h"

// CONSTRUCTOR

F_Cylindrical_BS::F_Cylindrical_BS(tag_t ug_feature_id)
{
printf("F_Cylindrical_BS()\n");

this->init_baseshape(ug_feature_id);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Cylindrical_BS::get_step_param()
{
int retval;

CTransferObject *param;
param = F_BaseShape::get_step_param(); // The shape-unspecific parameters

// (1) Define all the shape-specific parameters
// that need to be stored in the step model

char* diameter;
char* height;

// (2) Get all the parameters

retval = UF_MODL_ask_cylinder_parms( this->feature_id, 1,
&diameter,
&height);

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(height), "Base_Shape_Length");
param->DoubleParam(F_TOOLS_str2dbl(diameter), "Diameter");

return param;
}

.�����)B1JRQB%6�FSS

// F_Ngon_BS

// ngon baseshape

#include "F_Ngon_BS.h"
#include "F_Tools.h"

// CONSTRUCTOR

F_Ngon_BS::F_Ngon_BS(tag_t ug_feature_id)
{
printf("F_Ngon_BS()\n");

this->init_baseshape(ug_feature_id);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Ngon_BS::get_step_param()
{
int retval;

CTransferObject *param;
param = F_BaseShape::get_step_param(); // The shape-unspecific parameters

// (1) Define all the shape-specific parameters
// that need to be stored in the step model
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char* diameter;
char* height;
char* number_of_sides;

// (2) Get all the parameters

retval = UF_MODL_ask_prism_parms( this->feature_id, 1,
&diameter,
&height,
&number_of_sides);

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(height), "Base_Shape_Length");
param->DoubleParam(0.0, "Corner_Radius");
param->DoubleParam(F_TOOLS_str2dbl(diameter), "Circumscribed_Diameter");
param->DoubleParam(F_TOOLS_str2dbl(number_of_sides), "Number_Of_Sides");

return param;
}

.�����)B)HDWXUH�FSS

// F_Feature

// abstract superclass for all types of features

#include "F_Feature.h"
#include "F_Tools.h"

// RETURNS STATUS

F_Error F_Feature::get_status()
{
return this->status;

}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Feature::get_step_param()
{
int retval;
CTransferObject *param;
tag_t face = NULL;
param = new CTransferObject();

 // (1) Define all the feature-unspecific parameters
 // that need to be stored in the step model

char* type;

double location[3];
double dir_x[3];
double dir_y[3];

uf_list_p_tface_list;

 // (2) Get all the parameters

retval = UF_MODL_ask_feat_type( this->feature_id,
&type);

retval = UF_MODL_ask_feat_location( this->feature_id,
location);

retval = UF_MODL_ask_feat_direction( this->feature_id,
dir_x,
dir_y);

retval = UF_MODL_ask_feat_faces( this->feature_id,
&face_list);

 // (3) Transfer parameters to step parameters

param->IntParam(this->feature_id, "Feature_Id");
param->Type(type);
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param->DoubleArray(location, "Location", 3);
param->DoubleArray(dir_x, "Dir_x", 3);
param->DoubleArray(dir_y, "Dir_y", 3);

int face_count;
tag_t face_id;

UF_MODL_ask_feat_faces(this->feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_count);
for(int face_nr = 0; face_nr < face_count; face_nr++)
{
int face_index;
UF_MODL_ask_list_item(face_list, face_nr, &face_id);
F_Face* face = new F_Face(face_id);
face_index = face->read_ug_attr_int("step index");
if (face_index > 0)
{

 // param->Reference(GetStepEntity(face_index), "Faces");
 // GetStepEntity (AP224_IM.dll) does not work for faces and most types of features !

}
delete face;

}

return param;
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCES OF THE CONSTRAINTS

CTransferObject* F_Feature::get_constraints_param()
{
int retval;
CTransferObject *param;
tag_t face = NULL;
param = new CTransferObject();

 // (1) Define all the feature-unspecific parameters
 // that need to be stored in the step model

 // (2) Get all the parameters

this->get_interactions();

 // (3) Transfer parameters to step parameters

int count;
int f_nr;

 // VOLUME INTERACTIONS

retval = UF_MODL_ask_list_count(this->volumeint_features, &count);

for(f_nr = 0; f_nr < count; f_nr++)
{
int step_index = 0;
tag_t f_id;
F_Feature* int_feature;

UF_MODL_ask_list_item(volumeint_features, f_nr, &f_id);

int_feature = F_TOOLS_get_feature_object(f_id);
step_index = int_feature->read_ug_attr_int("step index");

if (step_index > 0)
{
param->Reference(GetStepEntity(step_index), "VolumeInteractions");

}

delete int_feature;
}

 // FACE INTERACTIONS

retval = UF_MODL_ask_list_count(this->faceint_features, &count);

for(f_nr = 0; f_nr < count; f_nr++)
{
int step_index = 0;
tag_t f_id;
F_Feature* int_feature;

UF_MODL_ask_list_item(faceint_features, f_nr, &f_id);
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int_feature = F_TOOLS_get_feature_object(f_id);
step_index = int_feature->read_ug_attr_int("step index");
if (step_index > 0)
{
param->Reference(GetStepEntity(step_index), "FaceInteractions");

}

delete int_feature;
}

return param;
}

// INIT FUNCTION (CALLED BY CONSTRUCTOR, CREATE NEW FEATURE)

F_Feature::init_feature()
{
this->status = F_OK;
this->interacting_features = NULL;
this->faceint_features = NULL;
this->volumeint_features = NULL;

UF_UNDO_user_visibility_t visibility = UF_UNDO_any_vis;
UF_UNDO_mark_name_t mark_name = NULL;
UF_UNDO_mark_id_t mark_id;

int validation = UF_UNDO_set_mark(visibility, mark_name, &mark_id);

int retval = this->create_ug_feature(); // create feature
if (retval==0)
{
bool valid = this->validate(); // validate feature

if (valid == true)
{
this->set_face_names();
this->get_interactions();

if (this->validate_interacting_features() != NULL)
{
valid = false;

}
}

if (valid == false)
{
uc1601("Feature is not valid!*Creation undone !", 1);
int validation = UF_UNDO_undo_to_mark(mark_id, mark_name);
this->status = F_VALIDATION_FAILURE;

}
else
{
uc1601("Feature is valid and was created successfully !", 1);

}
}

}

// INIT FUNCTION (CALLED BY CONSTRUCTOR, FEATURE EXISTS IN UG)

F_Feature::init_feature(tag_t feature_id)
{
if (this->feature_id == NULL)
{
this->init_feature();

}
else
{
this->feature_id = feature_id;
this->status = F_OK;
this->interacting_features = NULL;
this->faceint_features = NULL;
this->volumeint_features = NULL;

}
}

// INIT FUNCTION (CALLED BY CONSTRUCTOR, FEATURE EXISTS IN STEP)

F_Feature::init_feature(CTransferObject step_param)
{
// CREATE UG FEATURE FROM STEP PARAMS
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// ADD CODE HERE !
this->status = F_OK;
}

// DESTRUCTOR

F_Feature::~F_Feature()
{
printf("~F_Feature\n");

}

// GETS ALL INTERACTING FEATURES AND STORES THEM IN THE CLASS ATTRIBUTES ...int_features

F_Feature::get_interactions()
{
if (exists_virtual_face == true)
{
this->get_faceint_features();
this->show_faceint_features();

}

this->get_volumeint_features();
this->show_volumeint_features();

}

// USER DIALOG FOR DIMENSIONAL TOLERANCES

F_Feature::get_dimensional_tolerance()
{
int array_dim = 2;
int int_values[] = {0, 0};
int response = 0;
int retval = 0;
int variable_type[] = {301, 301};
int count = 0;
char * message = "Select the dimension";
char * menu_title = "Enter tolerance dimensions";
char string_array[][16] = {"Upper", "Lower"};
char value[2][31] = {"0.0000", "0.0000"};
char * stopstring;
char * descriptor;
char * name_upper = (char*) malloc(30);
char * name_lower = (char*) malloc(30);
double double_values[] = {0.0, 0.0};
double tol_value_1;
double tol_value_2;
tag_t * expression_tag;

 // USER DIALOG TO SELECT THE PARAMETER

UF_UI_select_parameters(message, feature_id, &count, &expression_tag, &response);

if (response == UF_UI_OK && count == 1)
{
UF_MODL_ask_descriptor_of_exp(*expression_tag, &descriptor);

 // GET DESCRIPTORS FOR NEW UG ATTRIBUTE

strcpy(name_upper, descriptor);
strcat(name_upper, " Upper");

strcpy(name_lower, descriptor);
strcat(name_lower, " Lower");

 // GET INITIAL (OLD) VALUES FOR TOLERANCES

char init_upper[31];
char init_lower[31];

_gcvt(this->read_ug_attr_double(name_upper),10, init_upper);
_gcvt(this->read_ug_attr_double(name_lower),10, init_lower);

strcpy(value[0], init_upper);
strcpy(value[1], init_lower);

strcat(value[0], "0");
strcat(value[1], "0");

 // USER DIALOG TO ENTER TOLERANCES
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uc1613(menu_title, string_array, array_dim, int_values, double_values, value, variable_type);

tol_value_1 = strtod( value[0], &stopstring );
tol_value_2 = strtod( value[1], &stopstring );

  // CREATE NEW UG ATTRIBUTES WITH TOLRANCE VALUES

add_ug_attr_double(name_upper, tol_value_1);
add_ug_attr_double(name_lower, tol_value_2);

}

else if (count>1)
{
uc1601("ERROR : You can choose just one dimension!", 1);
return -1;

}

else if (response == UF_UI_BACK || response == UF_UI_CANCEL)
{
return -1;

}

return 0;
}

// RETURNS A LIST WITH INVALID INTERACTING FEATURES

uf_list_p_t F_Feature::validate_interacting_features()
{
uf_list_p_t invalid_features;
int count;
int f_nr;

UF_MODL_create_list(&invalid_features);

 // VOLUME INTERACTIONS

UF_MODL_ask_list_count(this->volumeint_features, &count);

for(f_nr = 0; f_nr < count; f_nr++)
{
tag_t f_id;
F_Feature* int_feature;

UF_MODL_ask_list_item(this->volumeint_features, f_nr, &f_id);

int_feature = F_TOOLS_get_feature_object(f_id);

if (int_feature->validate() == false)
{
UF_MODL_put_list_item(invalid_features, f_id);

}

delete int_feature;
}

 // FACE INTERACTIONS

UF_MODL_ask_list_count(this->faceint_features, &count);

for(f_nr = 0; f_nr < count; f_nr++)
{
tag_t f_id;
F_Feature* int_feature;

UF_MODL_ask_list_item(this->faceint_features, f_nr, &f_id);

int_feature = F_TOOLS_get_feature_object(f_id);

if (int_feature->validate() == false)
{
UF_MODL_put_list_item(invalid_features, f_id);

}

delete int_feature;
}

UF_MODL_ask_list_count(invalid_features, &count);

if (count == 0)
{
invalid_features = NULL;
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}

return invalid_features;
}

// STORES INTERACTING FEATURES IN GLOBAL ATTRIBUTE interacting_features

uf_list_p_t F_Feature::get_interacting_features()
{
int retval = 0;
uf_list_p_t edge_list;

// get list with edges from feature
retval = UF_MODL_ask_feat_edges (feature_id, &edge_list);
if (retval!=0) return NULL; // no edges

interacting_features = get_edge_features(edge_list);

// deallocate memory
UF_MODL_delete_list(&edge_list);

return interacting_features;
}

// STORES VOLUME INTERACTING FEATURES IN GLOBAL ATTRIBUTE volumeint_features

uf_list_p_t F_Feature::get_volumeint_features()
{
tag_t feature_1, feature_2;
int count_1, count_2;

get_interacting_features();

UF_MODL_ask_list_count(interacting_features, &count_1);

for(int index_1 = 0; index_1 < count_1; index_1++)
{
UF_MODL_ask_list_item(interacting_features, index_1, &feature_1);

UF_MODL_ask_list_count(faceint_features, &count_2);

for(int index_2 = 0; index_2 < count_2; index_2++)
{
UF_MODL_ask_list_item(faceint_features, index_2, &feature_2);

if(feature_1 == feature_2)
{
UF_MODL_delete_list_item(&interacting_features, feature_1);

}
}

}

volumeint_features = interacting_features;

return volumeint_features;
}

// DISPLAYS VOLUME INTERACTING FEATURES

int F_Feature::show_volumeint_features()
{
tag_t ug_id;
int feature_count= 0;
int retval = 0;

// create output file
ofstream output("d:\\gardini_n\\show_volumeint_features.html");

// top of the list
output << endl;
output << "<html>\n<head>\n<title>Feature-ID " << feature_id;
output << ": Validation of features(volume interaction)</title>\n</head>" << endl;
output << "<body>\n<pre>\n";

output << "------------------------------------------------- ------------" << endl;
output << "       List of volume interaction for Feature " << feature_id << endl;
output << "-------------------------------------------------------------"<< endl;

if (volumeint_features != NULL)
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{
retval = UF_MODL_ask_list_count(volumeint_features, &feature_count);

/////////////////////////////////////////////////////////////
// main data part of the list
for(int index = 0; index<feature_count; index++) // loop through feature_list
{
// get feature from feature_list
retval = UF_MODL_ask_list_item(volumeint_features, index, &ug_id);

/////////////////////////////////////////////////////////
// put feature_type
// maybe we can create a function for this!
char * feature_type_string;
retval = UF_MODL_ask_feat_type(ug_id, &feature_type_string);

/////////////////////////////////////////////////////////
// output section
// prepare output
char message_line[79]; // message line for output
char feature_id_string[10]; // feature_id as a character-string
char index_string[7];

_itoa( index, index_string, 5);
_itoa( ug_id, feature_id_string, 10 ); // put feature_id in the string

// prepare message_line
strcpy( message_line, index_string);
strcat( message_line, " : Feature No. " );
strcat( message_line, feature_id_string);
strcat( message_line, " (");
strcat( message_line, feature_type_string);
strcat( message_line, ")"); // is " );

// if (valid) { strcat( message_line, "valid" ); }
// else { strcat( message_line, "NOT valid" ); }

// output
output << message_line << endl;
// end of output section
/////////////////////////////////////////////////////////

} // end of for // loop through feature_list
// end of main data part of the list
/////////////////////////////////////////////////////////////

} // end of if

else
{
output << "there are no feature!" << endl;

}

// output bottom of the list
output << "-------------------------------------------------------------"<< endl;
output << "                         End of list" << endl;
output << "-------------------------------------------------------------"<< endl;

output << "\n</pre>\n</body>\n</html>" << endl;

// close output file
output.close();

// uc1601("Interacting features checked.*See output file for details!", 1);

return 0;
}

// DISPLAYS FACE INTERACTING FEATURES

int F_Feature::show_faceint_features()
{
tag_t ug_id;
int feature_count= 0;
int retval = 0;

ofstream output("d:\\gardini_n\\face_interacting.html");

if (faceint_features != NULL)
{
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retval = UF_MODL_ask_list_count(faceint_features, &feature_count);

output << endl;
output << "<html>\n<head>\n<title>Feature-ID " << feature_id;
output << ": Validation of interacting features</title>\n</head>" << endl;
output << "<body>\n<pre>\n";

output << "------------------------------------------------- ------------" << endl;
output << "     List of interacting features for Feature " << feature_id << endl;
output << "-------------------------------------------------------------"<< endl;

/////////////////////////////////////////////////////////////
// main data part of the list
for(int index = 0; index<feature_count; index++) // loop through feature_list
{
// get feature from feature_list
retval = UF_MODL_ask_list_item(faceint_features, index, &ug_id);

/////////////////////////////////////////////////////////
// put feature_type
// maybe we can create a function for this!
char * feature_type_string;
retval = UF_MODL_ask_feat_type(ug_id, &feature_type_string);

/////////////////////////////////////////////////////////
// output section
// prepare output
char message_line[79]; // message line for output
char feature_id_string[10]; // feature_id as a character-string
char index_string[7];

_itoa( index, index_string, 5);
_itoa( ug_id, feature_id_string, 10 ); // put feature_id in the string

// prepare message_line
strcpy( message_line, index_string);
strcat( message_line, " : Feature No. " );
strcat( message_line, feature_id_string);
strcat( message_line, " (");
strcat( message_line, feature_type_string);
strcat( message_line, ")"); // is " );

// if (valid) { strcat( message_line, "valid" ); }
// else { strcat( message_line, "NOT valid" ); }

// output
output << message_line << endl;
// end of output section
/////////////////////////////////////////////////////////

 } // end of for // loop through feature_list
 // end of main data part of the list
 /////////////////////////////////////////////////////////////

}

else
{
output << "there are no feature!" << endl;

}

// output bottom of the list
output << "-------------------------------------------------------------"<< endl;
output << "                         End of list" << endl;
output << "-------------------------------------------------------------"<< endl;

output << "\n</pre>\n</body>\n</html>" << endl;

// close output file
output.close();

return 0;
}

// GETS EDGE FEATURES

uf_list_p_t F_Feature::get_edge_features(uf_list_p_t edges_list)
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{
int edges_list_count = 0;
int assoc_feature_count = 0;
int feature_list_count = 0;
char * Assoc_type_string;
char * ug_feature_type_string;
tag_t Assoc;
tag_t list_feature;
bool assoc_in_list = false;
uf_list_p_t features_list;

UF_MODL_create_list(&features_list);

// get number of edges in list
UF_MODL_ask_list_count(edges_list, &edges_list_count);

// loop through list of edges
for (int edges_list_index = 0; edges_list_index < edges_list_count; edges_list_index++)
{
// for each edge, check associated features, put in feature_list
tag_t Edge;
uf_list_p_t assoc_feature_list;
UF_MODL_ask_list_item(edges_list, edges_list_index, &Edge);
UF_MODL_ask_edge_feats(Edge, &assoc_feature_list);

//////////////////////////////////////////////////////////////
// check, if assoc. features are in list more than one time
// loop through assoc_feature_list
// for each assoc.feature, check if it is already in feature_list
UF_MODL_ask_list_count(assoc_feature_list, &assoc_feature_count);

// loop through assoc_feature_list
for(int assoc_list_index = 0; assoc_list_index<assoc_feature_count; assoc_list_index++)
{
UF_MODL_ask_list_item(assoc_feature_list, assoc_list_index, &Assoc);

//////////////////////////////////////////////////////////////////
// loop through features_list; check, if Assoc is in feature_list
UF_MODL_ask_list_count(features_list, &feature_list_count);

// loop through feature_list
for (int feature_list_index = 0; feature_list_index<feature_list_count; feature_list_index++)
{
UF_MODL_ask_list_item(features_list, feature_list_index, &list_feature);
if (list_feature == Assoc)
{
assoc_in_list = true;

}
} // end of for // loop through feature list

// check if feature is a block (then no validate)
UF_MODL_ask_feat_type(Assoc, &Assoc_type_string);
int not_block = strcmp(Assoc_type_string, "BLOCK");

if ( (!assoc_in_list) && (feature_id!=Assoc) && (not_block) )
{
UF_MODL_put_list_item(features_list, Assoc);
UF_MODL_ask_feat_type(Assoc, &ug_feature_type_string);

}

} // end of for // loop through list of associated features

// deallocate memory
UF_MODL_delete_list(&assoc_feature_list);

} // end of for // loop through list of edges

return features_list;
}

// USER DIALOG FOR SELECTING A LOCATION

int F_Feature::select_location(char *message, tag_t &sel_face_id, double *location, double
*face_param)
{
int  retval = 0;
int  sel_response = 0;
tag_t  sel_view_id;
double  sel_cursor_position[3] = {0., 0., 0.};
double  * sel_cursor_position_p = sel_cursor_position;
UF_UI_mask_t  mask;
UF_UI_selection_options_p_t  sel_options = new UF_UI_selection_options_t;
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sel_options->other_options = 0;
sel_options->reserved = NULL;
sel_options->num_mask_triples = 1;
sel_options->mask_triples = &mask;
sel_options->mask_triples->object_type = UF_solid_type;
sel_options->mask_triples->object_subtype = UF_solid_face_subtype;
sel_options->mask_triples->solid_type = UF_UI_SEL_FEATURE_PLANAR_FACE;
sel_options->scope = UF_UI_SEL_SCOPE_WORK_PART;

retval = UF_UI_select_single(
message,
sel_options,
&sel_response,
&sel_face_id,
sel_cursor_position_p,
&sel_view_id);

// check return values from selecting the face

/* if (retval != 0)
{
return -1;

}
*/
if (sel_response == 4 || sel_response == 5) // 4: selected by name, 5: selected
{
retval = UF_DISP_set_highlight(sel_face_id, 0);

}

else // back or cancel
{
return -1;

}

delete sel_options;

double face_point[3] = {0.0, 0.0, 0.0};
double * face_point_p = face_point;

retval = UF_MODL_ask_face_parm(
sel_face_id,
sel_cursor_position,
face_param,
face_point);

if (retval != 0)
{
return -1;

}

// set location
for (int index=0; index<3; index++) location[index]=face_point[index];

return 0;
}

// GETS DIRECTION

int F_Feature::select_direction(char *message, double *direction, tag_t &sel_edge_id)
{
// get edge for direction
int retval = select_edge(message, sel_edge_id);
if (retval != 0)
{
return -1;

}

// get parameters for direction
int vertex_count = 0;
double point1[3];
double point2[3];

retval = UF_MODL_ask_edge_verts(
sel_edge_id,
point1,
point2,
&vertex_count);
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if (retval != 0)
{
return -1;

}

// set direction
for (int i=0; i<3; i++) direction[i]=point1[i]-point2[i];

return 0;

}

// USER DIALOG TO SELECT AN EDGE

int F_Feature::select_edge(char *message, tag_t &edge_id)
{
int  retval = 0;
int  sel_response = 0;
tag_t  sel_view_id;
double  sel_cursor_position[3] = {0., 0., 0.};
double  * sel_cursor_position_p = sel_cursor_position;
UF_UI_mask_t  mask;
UF_UI_selection_options_p_t  sel_options = new UF_UI_selection_options_t;

sel_options->other_options = 0;
sel_options->reserved = NULL;
sel_options->num_mask_triples = 1;
sel_options->mask_triples = &mask;
sel_options->mask_triples->object_type = UF_solid_type;
sel_options->mask_triples->object_subtype = UF_solid_edge_subtype;
sel_options->mask_triples->solid_type = UF_UI_SEL_FEATURE_LINEAR_EDGE;
sel_options->scope = UF_UI_SEL_SCOPE_WORK_PART;

retval = UF_UI_select_single(
message,
sel_options,
&sel_response,
&edge_id,
sel_cursor_position_p,
&sel_view_id);

// check return values from selecting the face

if (sel_response == 4 || sel_response == 5) // 4: selected by name, 5: selected
{
retval = UF_DISP_set_highlight(edge_id, 0);

}

else // back or cancel
{
return -1;

}

delete sel_options;

return 0;

}

// GETS THE NORAML OF A FACE

int F_Feature::get_face_norm(tag_t sel_face_id, double *face_param, double *norm)
{
double point[3] = {0.0, 0.0, 0.0};
double unit_normal[3] = {0.0, 0.0, 0.0};
double radii[2] = {0.0, 0.0};
double dirU1, dirU2, dirV1, dirV2;

int retval = UF_MODL_ask_face_props(
sel_face_id,
face_param,
point,
&dirU1, &dirV1,
&dirU2, &dirV2,
norm,
radii);
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return 0;

}

// GETS DIRECTION / LOCATION

int F_Feature::get_direction_location(double dir_x[], double dir_y[], double local_cs[])
{
printf("F_Feature::get_direction_location\n");

int retval = UF_MODL_ask_feat_direction(feature_id, dir_y, dir_x);
if (retval != 0)
{
return -1;

}

retval = UF_MODL_ask_feat_location(feature_id, local_cs);
if (retval != 0)
{
return -1;

}

return 0;
}

// CREATES COORDINATE SYSTEM

int F_Feature::create_coord_system(double dir_x[], double dir_y[], double local_cs[], double
cross_product[], tag_t csys_id)
{
printf("F_Feature::create_coord_system\n");

double mtx[9];
tag_t matrix_id;

UF_VEC3_cross(dir_x, dir_y, cross_product);
UF_MTX3_initialize(dir_x, cross_product, mtx);
UF_CSYS_create_matrix(mtx, &matrix_id);
UF_CSYS_create_csys(local_cs, matrix_id, &csys_id);

return 0;
}

// ADDS USER SPECIFIED DOUBLE ATTRIBUTE TO FEATURE

F_Feature::add_ug_attr_double(char* name, double value)
{
UF_ATTR_value_t uf_value;

uf_value.type = UF_ATTR_real;
uf_value.value.real = value;

UF_ATTR_assign(this->feature_id, name, uf_value);
}

// READS USER SPECIFIED DOUBLE ATRIBUTE FROM FEATURE

double F_Feature::read_ug_attr_double(char* name)
{
double result;

UF_ATTR_value_t uf_value;
int retval;

retval = UF_ATTR_read_value(this->feature_id, name, UF_ATTR_real, &uf_value);

if (uf_value.type != 0)
{
result = uf_value.value.real;

}
else
{
result = 0.0;

}

return result;
}
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// ADDS USER SPECIFIED INTEGER ATTRIBUTE TO FEATURE

F_Feature::add_ug_attr_int(char* name, int value)
{
UF_ATTR_value_t uf_value;

uf_value.type = UF_ATTR_integer;
uf_value.value.integer = value;

UF_ATTR_assign(this->feature_id, name, uf_value);
}

// READS USER SPECIFIED INTEGER ATTRIBUTE TO FEATURE

int F_Feature::read_ug_attr_int(char* name)
{
int result;

UF_ATTR_value_t uf_value;
int retval;

retval = UF_ATTR_read_value(this->feature_id, name, UF_ATTR_integer, &uf_value);

if (uf_value.type != 0)
{
result = uf_value.value.integer;

}
else
{
result = 0;

}

return result;
}

.������)B&KDPIHU�FSS

// F_Chamfer

// chamfer feature

#include "F_Chamfer.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Chamfer::F_Chamfer()
{
printf("F_Chamfer\n");

this->init_feature();
}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_Chamfer::F_Chamfer(tag_t feature_id)
{
printf("F_Chamfer\n");

this->init_feature(feature_id);
}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Chamfer::F_Chamfer(CTransferObject step_param)
{
printf("F_Chamfer\n");

this->init_feature(step_param);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Chamfer::get_step_param()
{
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int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

int subtype;

char* radius1;
double r1_upper, r1_lower;

char* radius2;
double r2_upper, r2_lower;

char* theta;
double t_upper, t_lower;

// (2) Get all the parameters

retval = UF_MODL_ask_chamfer_parms( this->feature_id, 1,
&subtype,
&radius1,
&radius2,
&theta);

r1_upper = this->read_ug_attr_double("Offset 1 Upper");
r1_lower = this->read_ug_attr_double("Offset 1 Lower");

r2_upper = this->read_ug_attr_double("Offset 2 Upper");
r2_lower = this->read_ug_attr_double("Offset 2 Lower");

t_upper = this->read_ug_attr_double("Theta Upper");
t_lower = this->read_ug_attr_double("Theta Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(radius1), "First_Offset");
param->DoubleParam(r1_upper, "First_Offset_Upper");
param->DoubleParam(r1_lower, "First_Offset_Lower");

param->DoubleParam(F_TOOLS_str2dbl(radius2), "Second_Offset");
param->DoubleParam(r2_upper, "Second_Offset_Upper");
param->DoubleParam(r2_lower, "Second_Offset_Lower");

param->DoubleParam(F_TOOLS_str2dbl(theta), "Chamfer_Angle");
param->DoubleParam(t_upper, "Chamfer_Angle_Upper");
param->DoubleParam(t_lower, "Chamfer_Angle_Lower");

return param;
}

// USER DIALOG TO EDIT FEATURE PARAMETERS

F_Chamfer::edit()
{
uc1601("ERROR : Function not implemented for F_Chamfer yet.", 1);

// NOT WORKING YET. EDGE FOR CREATION HAS STILL TO BE DETERMINED.

// int subtype; /* 1 = Single offset.
// 2 = Double offsets.
// 3 = Offset and angle.*/

/* int edit = 1;
int retval = 0;
int num_parents = 0;
int num_children = 0;
int edges_count = 0;
int features_count = 0;
int vertex_count;
int count = 0;
char * offset1;
char * offset2;
char * angle;
char * offset1_value;
char * offset2_value;
char * angle_value;
char * exp;
double point1[3];
double point2[3];
double edge_dir[3];
double dir1[3];
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double dir2[3];
double dir3[3];
double point[3];
tag_t exp_tag;
tag_t * parent_array;
tag_t * children_array;
tag_t block_edge_id;
tag_t chamfer_id;
tag_t edge_feature_id;
tag_t face_id;
tag_t chamfer_edge_id;
uf_list_p_t edge_features;
uf_list_p_t block_edges;
uf_list_p_t feat_list;
uf_list_p_t chamfer_edge;
uf_list_p_t face_list;

UF_MODL_ask_chamfer_parms(feature_id, edit, &subtype, &offset1, &offset2, &angle);

UF_MODL_dissect_exp_string(offset1, &exp, &offset1_value, &exp_tag);
UF_MODL_dissect_exp_string(offset2, &exp, &offset2_value, &exp_tag);
UF_MODL_dissect_exp_string(angle, &exp, &angle_value, &exp_tag);

if (subtype == 1) // Single offset
{
printf("\nSUBTYPE:  %d\n", subtype);

int array_dimension = 1;
int int_value[] = { 1 };
int variable_type[] = { 301 };
char *  chamfer_message = "Enter chamfer parameters";
char menu_list[][16] = { "Offset" };
char string_value[][31] = { "" };
double double_value[] = { 1.0 };

strcpy(string_value[0], offset1_value);

retval = uc1613( // show dialog-box
chamfer_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
offset1 = string_value[0];

}
else
{
return-1;

}
}

if (subtype == 2) // Double offsets
{
printf("\nSUBTYPE:  %d\n", subtype);

int array_dimension = 2;
int int_value[] = { 1, 1 };
int variable_type[] = { 301, 301 };
char *  chamfer_message = "Enter chamfer parameters";
char menu_list[][16] = { "Offset1", "Offset2" };
char string_value[][31] = { "", "" };
double double_value[] = { 1.0, 1.0 };

strcpy(string_value[0], offset1_value);
strcpy(string_value[1], offset2_value);

retval = uc1613( // show dialog-box
chamfer_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
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{
offset1 = string_value[0];
offset2 = string_value[1];

}
else
{
return-1;

}
}

if (subtype == 3) // Offset and angle
{
printf("\nSUBTYPE:  %d\n", subtype);

int array_dimension = 2;
int int_value[] = { 1, 1 };
int variable_type[] = { 301, 301 };
char *  chamfer_message = "Enter chamfer parameters";
char menu_list[][16] = { "Offset", "Angle" };
char string_value[][31] = { "", "" };
double double_value[] = { 1.0, 1.0 };

strcpy(string_value[0], offset1_value);
strcpy(string_value[1], angle_value);

retval = uc1613( // show dialog-box
chamfer_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
offset1 = string_value[0];
angle = string_value[1];

}
else
{
return-1;

}
}

UF_MODL_ask_feat_relatives(feature_id, &num_parents, &parent_array, &num_children,
&children_array);
UF_MODL_ask_feat_edges(parent_array[0], &block_edges);
UF_MODL_ask_list_count(block_edges, &edges_count);

for(int edge=0; edge<edges_count; edge++)
{
UF_MODL_ask_list_item(block_edges, edge, &block_edge_id);
UF_MODL_ask_edge_feats(block_edge_id, &edge_features);
UF_MODL_ask_list_count(edge_features, &features_count);

for(int feature=0; feature<features_count; feature++)
{
UF_MODL_create_list(&chamfer_edge);
UF_MODL_ask_list_item(edge_features, feature, &edge_feature_id);

if(feature_id == edge_feature_id)
{
UF_MODL_ask_edge_faces(edge_feature_id, &face_list);
UF_MODL_ask_edge_verts(edge_feature_id, point1, point2, &vertex_count);

edge_dir[0] = point2[0]-point1[0];
edge_dir[1] = point2[1]-point1[1];
edge_dir[2] = point2[2]-point1[2];

if (count == 0)
{
dir1[0] = edge_dir[0];
dir1[1] = edge_dir[1];
dir1[2] = edge_dir[2];

}
else if (count == 1)
{
dir2[0] = edge_dir[0];
dir2[1] = edge_dir[1];
dir2[2] = edge_dir[2];

}
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else if (count == 2)
{
dir3[0] = edge_dir[0];
dir3[1] = edge_dir[1];
dir3[2] = edge_dir[2];

}
}

}
}

UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, feature_id);
UF_MODL_delete_feature(feat_list);

UF_MODL_ask_list_item(face_list, 0, &face_id);

retval = UF_MODL_ask_extreme(face_id, dir1, dir2, dir3, &chamfer_edge_id, point);
printf("\nRETVAL EXTREME:  %d\n", retval);

UF_MODL_create_list(&chamfer_edge);
UF_MODL_put_list_item(chamfer_edge, chamfer_edge_id);

UF_DISP_set_highlight(chamfer_edge_id, 1);

retval = UF_MODL_create_chamfer(subtype, offset1, offset2, angle, chamfer_edge, &chamfer_id);
printf("\nRETVAL:  %d\n", retval);

feature_id = chamfer_id;

return 0;*/
}

// USER DIALOG TO CREATE NEW FEATURE

int F_Chamfer::create_ug_feature()
{
int subtype = 0; /* Chamfer type:

1 = Single Offset
2 = Double Offset
3 = Offset and Angle */

int ip2 = 0;
int array_dimension = 3;
int response = 0;
int retval = 0;
char * message = "Select the type of chamfer";
char menu_itens[][38] = {"Single Offset", "Double Offset", "Offset and Angle"};
char * radius1 = "1.000000";
char * radius2 = "1.000000";
char * angle = "0.000000";
char * menu_title = "Enter chamfer parameters";
tag_t edge_id;
tag_t feature_id;
uf_list_p_t edges;

// Select the type of chamfer
response = uc1603(message, ip2, menu_itens, array_dimension);

if(response == 5 || response == 6 || response == 7)
{
// Select an edge
retval = select_edge("Select an edge", edge_id);
UF_MODL_create_list(&edges);
UF_MODL_put_list_item(edges, edge_id);

// Enter parameters
if(response == 5 && retval == 0)// Single Offset
{
int array_dim = 1;
int int_values[1] = {0};
int variable_type[1] = {301};
char string_array[1][16] = {"Offset"};
char value[1][31] = {"0.0000"};
double double_values[1] = {0.0};

subtype = 1;
uc1613(menu_title, string_array, array_dim, int_values, double_values, value, variable_type);

radius1 = value[0];
radius2 = value[0];

}
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else if(response == 6 && retval == 0) // Double Offset
{
int array_dim = 2;
int int_values[2] = {0, 0};
int variable_type[2] = {301, 301};
char string_array[2][16] = {"Offset 1", "Offset 2"};
char value[2][31] = {"0.0000", "0.0000"};
double double_values[2] = {0.0, 0.0};
subtype = 2;
uc1613(menu_title, string_array, array_dim, int_values, double_values, value, variable_type);
radius1 = value[0];
radius2 = value[1];

}
else if (response == 7 && retval == 0) // Offset and Angle
{
int array_dim = 2;
int int_values[2] = {0, 0};
int variable_type[2] = {301, 301};
char string_array[2][16] = {"Offset", "Angle"};
char value[2][31] = {"0.0000", "0.0000"};
double double_values[2] = {0.0, 0.0};
subtype = 3;
uc1613(menu_title, string_array, array_dim, int_values, double_values, value, variable_type);
radius1 = value[0];
angle = value[1];

}

else if(retval != 0)
{
return -1;

}
}
else if (response == 1 || response == 2) // back or cancel
{
return -1;

}
// Create chamfer
UF_MODL_create_chamfer(subtype, radius1, radius2, angle, edges, &feature_id);

return 0;
}

// VALIDATES THE FEATURE

bool F_Chamfer::validate()
{
// ADD CODE HERE !!!
return true;
}

// SETS NAMES FOR THE FACES

int F_Chamfer::set_face_names()
{
// ADD CODE HERE !!!
return 0;
}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features

uf_list_p_t F_Chamfer::get_faceint_features()
{
// ADD CODE HERE !!!
return 0;
}

.������)B+ROH�FSS

// F_Hole

// abstract superclass for all types of holes

#include "F_Hole.h"
#include "F_Tools.h"

// USER DIALOG TO CREATE NEW FEATURE

int F_Hole::create_ug_feature()
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{
int ip=0;
char cp[][38] = {"Through", "Blind"};
int ia[2];
int retval;

retval = uc1605("Select hole type", ip, cp, 2, ia);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}
else
{
if (ia[0] == 1)
{
retval = create_through_hole();

}
else if (ia[1] == 1)
{
retval = create_blind_hole();

}
else
{
retval = -1;

}
}
return retval;

}

// VALIDATES FEATURE

bool F_Hole::validate()
{

// variable declarations
int retval;
int count; // number of faces in the hole
int cyl_face_count = 0; // number of cylindrical faces in the hole
int face_type; // type of the face
tag_t body_id; // id of the body which the feature belongs to
uf_list_p_tface_list; // list of faces in the feature
uf_list_t *p_face; // pointer to first element in face_list

retval = UF_MODL_ask_feat_body (feature_id, &body_id); // get body of hole
retval = UF_MODL_ask_feat_faces(feature_id, &face_list);// get all faces of hole
retval = UF_MODL_ask_list_count(face_list, &count); // get number of faces

p_face = face_list; // set pointer to first element in face_list

while (p_face != NULL)
{  
tag_t offset_face;
tag_t sheet_body_id;
double *rp2 = new double; // offset distance
double *rp3 = new double; // edge curve tolerance
int *lp4 = new int; // not used

// *rp2 = minimum_wall_size; // set offset in mm
*rp2 = 2.0;
*rp3 = 0.00254; // set tolerance in mm

// prepare mark for UNDO after validation
// ( UNDO the extract and offset process )
UF_UNDO_user_visibility_t hole_visibility= UF_UNDO_any_vis;
UF_UNDO_mark_name_t hole_mark_name = NULL;
UF_UNDO_mark_id_t hole_mark_id;
int number = UF_UNDO_set_mark(hole_visibility, hole_mark_name, &hole_mark_id);

retval = UF_MODL_extract_face(p_face->eid, 0, &sheet_body_id);
FTN(uf5450)(&sheet_body_id, rp2, rp3, lp4, &offset_face);

retval = UF_MODL_ask_face_type(p_face->eid, &face_type);

bool valid = false;

if (face_type == 16 ) //cyl. face
{
valid = (0 != UF_MODL_operations (offset_face, body_id,  UF_NEGATIVE));

}
else if (face_type == 22) //bounded plane
{
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valid = (0 == UF_MODL_operations (offset_face, body_id,  UF_UNSIGNED));
}
else if (face_type == 17)
{
valid = (0 != UF_MODL_operations (offset_face, body_id,  UF_NEGATIVE));

}
else
{
printf("\nError with face type in simple hole, type = %d", face_type);

}

// UNDO the extract and offset process
number = UF_UNDO_undo_to_mark(hole_mark_id, hole_mark_name);

if (!valid)// if 0, then offset_face is not in body => invalid
{
return false;// invalid hole

}

p_face = p_face->next; // get pointer to next face in face_list
}

return true; // valid hole
}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features

uf_list_p_t F_Hole::get_faceint_features()
{
printf("F_Hole::get_faceint_features\n");

int face_list_count = 0;
bool exists_bottom_face = 0;
bool exists_cylindrical_face = 0;
bool exists_bore_face = 0;
bool exists_bore_bottom_face = 0;
bool exists_csunk_face = 0;
char face_name[17];
tag_t bottom_face;
tag_t cylindrical_face;
tag_t Face;
tag_t bore_face;
tag_t bore_bottom_face;
tag_t csunk_face;
uf_list_p_t virtedges_list;
uf_list_p_t face_list;

UF_MODL_create_list(&virtedges_list);
UF_MODL_create_list(&faceint_features);

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);

printf("\nFACE_LIST_COUNT:  %d\n", face_list_count);

for (int face_list_index = 0; face_list_index < face_list_count; face_list_index++)
{
UF_MODL_ask_list_item(face_list, face_list_index, &Face);

int retval = UF_OBJ_ask_name(Face, face_name);

printf("\nRETVAL:  %d\n", retval);

if(strcmp(face_name, "BOTTOM_FACE") == 0)
{
exists_bottom_face = 1;
bottom_face = Face;

}

else if(strcmp(face_name, "CYLINDRICAL_FACE") == 0)
{
exists_cylindrical_face = 1;
cylindrical_face = Face;
UF_MODL_ask_face_edges(cylindrical_face, &virtedges_list);

}

else if(strcmp(face_name, "BORE_FACE") == 0)
{
exists_bore_face = 1;
bore_face = Face;
UF_MODL_ask_face_edges(bore_face, &virtedges_list);

}
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else if(strcmp(face_name, "BORE_BOTTOM_FACE") == 0)
{
exists_bore_bottom_face = 1;
bore_bottom_face = Face;

}

else if(strcmp(face_name, "CSUNK_FACE") == 0)
{
exists_csunk_face = 1;
csunk_face = Face;
UF_MODL_ask_face_edges(csunk_face, &virtedges_list);

}
}

faceint_features = get_edge_features(virtedges_list);

return faceint_features;

return 0;
}

// GETS DIAMETER OF THE HOLE

int F_Hole::get_hole_diameter(char *diameter)
{
int retval = 0;
char menu_title[] = "Select hole diameter (mm)";
int default_item = 0;
int array_dimension= 14;
char menu_items[][38]=
{ "5.0", "6.0", "7.0", "8.0", "9.0", "10.0", "11.0",
"12.0", "13.0", "14.0", "15.0", "16.0", "17.0", "18.0" };

retval = uc1603(
menu_title,
default_item,
menu_items,
array_dimension);

printf("\nget_hole_diameter retval = %d", retval);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole diameter\n");
return -1;

}
else
{
printf("\nstrcpy follows\nmenu_item:  %s", menu_items[retval-5]);
strcpy(diameter, menu_items[retval-5]);
printf("\n\ndiameter  = %s", diameter);

}

return 0;
}

.������)B+ROHB6LPSOH�FSS

// F_Hole_Simple

// simle hole feature

#include "F_Hole_Simple.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Hole_Simple::F_Hole_Simple()
{
printf("F_Hole_Simple\n");
this->init_feature();

}

// CONSTRUCOR (FEATURE EXISTS IN UG)

F_Hole_Simple::F_Hole_Simple(tag_t feature_id)
{
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printf("F_Hole_Simple\n");
this->init_feature(feature_id);

}

// CONSTRUCOTR (FEATURE EXISTS IN STEP)

F_Hole_Simple::F_Hole_Simple(CTransferObject step_param)
{
printf("F_Hole_Simple\n");
this->init_feature(step_param);

}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Hole_Simple::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

char* diameter;
double di_upper, di_lower;

char* depth;
double dp_upper, dp_lower;

char* tip_angle;
double ta_upper, ta_lower;

int thru_flag;

// (2) Get all the parameters

retval = UF_MODL_ask_simple_hole_parms( this->feature_id, 1,
&diameter,
&depth,
&tip_angle,
&thru_flag);

di_upper = this->read_ug_attr_double("Diameter Upper");
di_lower = this->read_ug_attr_double("Diameter Lower");

dp_upper = this->read_ug_attr_double("Depth Upper");
dp_lower = this->read_ug_attr_double("Depth Lower");

ta_upper = this->read_ug_attr_double("Tip Angle Upper");
ta_lower = this->read_ug_attr_double("Tip Angle Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(diameter), "Diameter");
param->DoubleParam(di_upper, "Diameter_Upper");
param->DoubleParam(di_lower, "Diameter_Lower");

if (! thru_flag)
{
param->DoubleParam(F_TOOLS_str2dbl(depth), "Depth");
param->DoubleParam(dp_upper, "Depth_Upper");
param->DoubleParam(dp_lower, "Depth_Lower");

}

param->DoubleParam(F_TOOLS_str2dbl(tip_angle), "TipAngle");
param->DoubleParam(ta_upper, "TipAngle_Upper");
param->DoubleParam(ta_lower, "TipAngle_Lower");

param->IntParam(thru_flag, "ThroughBottom");

param->DoubleParam(0.0, "EdgeRadius");

return param;
}

// USER DIALOG TO EDIT FEATURES PARAMETERS

F_Hole_Simple::edit()
{
int retval = 0;
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int edit = 1;
int num_parents;
int num_children;
int faces_count = 0;
int thru_flag = false;
char * diameter;
char * depth = NULL;
char * tip_angle = NULL;
char * left;
char * diameter_value;
char * depth_value;
char * tip_angle_value;
double direction[3];
double location[3];
double dir_x[3];
double dir_z[3];
double face_param[2];
double norm[3];
tag_t hole_id;
tag_t exp_tag;
tag_t face_id;
tag_t * parent_array;
tag_t * children_array;
tag_t block_face_id;
tag_t face_thru = NULL_TAG;
uf_list_p_t feat_list;
uf_list_p_t block_faces;

UF_MODL_ask_simple_hole_parms(feature_id, edit, &diameter, &depth, &tip_angle, &thru_flag);

UF_MODL_dissect_exp_string(diameter, &left, &diameter_value, &exp_tag);
UF_MODL_dissect_exp_string(depth, &left, &depth_value, &exp_tag);
UF_MODL_dissect_exp_string(tip_angle, &left, &tip_angle_value, &exp_tag);

if(thru_flag == 1) // thru hole
{
printf("\nTHRU HOLE\n");

int  array_dimension = 1;
int  int_value[] = { 1 };
int  variable_type[] = { 301 };
char * hole_message = "Enter simple hole parameters";
char menu_list[][16] = { "Diameter" };
char string_value[][31] = { "" };
double double_value[] = { 1.0 };

strcpy(string_value[0], diameter_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
diameter  = string_value[0];

}
else
{
return -1;

}
}

else if (depth_value != "" && tip_angle_value == "0.0" && thru_flag == 0) // flat bottom
{
printf("\nFLAT BOTTOM\n");

int  array_dimension = 2;
int  int_value[] = { 1, 1 };
int  variable_type[] = { 301, 301 };
char * hole_message = "Enter simple hole parameters";
char menu_list[][16] = { "Diameter", "Depth" };
char string_value[][31] = { "", "" };
double double_value[] = { 1.0, 1.0 };

strcpy(string_value[0], diameter_value);
strcpy(string_value[1], depth_value);

retval = uc1613( // show dialog-box
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hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
diameter  = string_value[0];
depth   = string_value[1];

}
else
{
return -1;

}
}

else if (depth_value != "" && tip_angle_value != "0.0" && thru_flag == 0) // tip angle
{
printf("\nTIP ANGLE\n");

int  array_dimension = 3;
int  int_value[] = { 1, 1, 1 };
int  variable_type[] = { 301, 301, 301 };
char * hole_message = "Enter simple hole parameters";
char menu_list[][16] = { "Diameter", "Depth", "Tip Angle" };
char string_value[][31] = { "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0 };

strcpy(string_value[0], diameter_value);
strcpy(string_value[1], depth_value);
strcpy(string_value[2], tip_angle_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
diameter  = string_value[0];
depth   = string_value[1];
tip_angle = string_value[2];

}
else
{
return -1;

}
}

UF_MODL_ask_feat_location(feature_id, location);
UF_MODL_ask_feat_direction(feature_id, dir_z, dir_x);

direction[0] = dir_z[0];
direction[1] = dir_z[1];
direction[2] = dir_z[2];

UF_MODL_ask_feat_relatives(feature_id, &num_parents, &parent_array, &num_children,
&children_array);
UF_MODL_ask_feat_faces(parent_array[0], &block_faces);
UF_MODL_ask_list_count(block_faces, &faces_count);

for(int face=0; face<faces_count; face++)
{
UF_MODL_ask_list_item(block_faces, face, &block_face_id);
get_face_norm(block_face_id, face_param, norm);

if (dir_z[0] == (-1)*norm[0] && dir_z[1] == (-1)*norm[1] && dir_z[2] == (-1)*norm[2])
{
face_id = block_face_id;

}

if (dir_z[0] == norm[0] && dir_z[1] == norm[1] && dir_z[2] == norm[2] && thru_flag == 1)
{
face_thru = block_face_id;

}
}
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UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, feature_id);
UF_MODL_delete_feature(feat_list);

retval = UF_MODL_create_simple_hole(
location,
direction,
diameter,
depth,
tip_angle,
face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_Simple::create_blind_flat_bottom()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth; // ignored if thru_hole
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = false;
int array_dimension = 1;
char menu_list[][16] = { "Depth"};
int int_value[] = { 1 }; // maybe not used?
double double_value[] = { 1.0}; // maybe not used?
char string_value[][31] = { "1.0000", "1.0000" }; // last item needed for diameter
int variable_type[] = { 301 }; // string type used

diameter = string_value[1];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{
return -1;

}
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
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"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

depth = string_value[0]; // set depth
tip_angle = "0.0"; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input

}
// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////

//////////////////////////////////////////////
// now create the simple hole
retval = UF_MODL_create_simple_hole(
location,
direction,
diameter,
depth,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_Simple::create_blind_tip_angle()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth; // ignored if thru_hole
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = false;
int array_dimension = 2;
char menu_list[][16] = { "Depth", "Tip angle"};
int int_value[] = { 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0 };// maybe not used?
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char string_value[][31] = { "1.0000", "1.0000", "1.0000"};// last item needed for diameter
int variable_type[] = { 301 , 301 };// string type used

diameter = string_value[2];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{
return -1;

}
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

depth = string_value[0]; // set depth
tip_angle = string_value[1]; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input

}
// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////

//////////////////////////////////////////////
// now create the simple hole
retval = UF_MODL_create_simple_hole(
location,
direction,
diameter,
depth,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_Simple::create_blind_hole()
{
int ip2=0;
char cp3[][38] = {"Tip Angle", "Flat Bottom"};
int ia6[3];
int retval;
int retval_1 = 0;

retval_1 = uc1605("Select hole type", ip2, cp3, 2, ia6);

if ((retval_1==1)||(retval_1==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval_1 == 3) //ok
{
if (ia6[0] == 1 && ia6[1] == 0)
{
retval = create_blind_tip_angle();

}

if (ia6[0] == 0 && ia6[1] == 1)
{
retval = create_blind_flat_bottom();
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}

if (ia6[0] == 0 && ia6[1] == 0)
{
retval = -1;

}

}
return 0;

}

// USER DIALOG TO CREATE HOLE

int F_Hole_Simple::create_through_hole()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth = 0; // ignored if thru_hole
char * tip_angle = 0; // set to 0.0, so flat end if blind hole
tag_t face_thru; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get diameter
char string_value[][31] = { "1.0000" };// last item needed for diameter
diameter = string_value[0];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////

/////////////////////////////////////////////////////
// get face_thru

// select_face("Select Thru-Face for Festeval simple hole creation!", face_thru);

double loc[3];
double face_par[2];

retval = select_location("Select the bottom face",face_thru, loc, face_par);

if (retval != 0)
{
return -1;

}
//////////////////////////////////////////////
// now create the simple hole
retval = UF_MODL_create_simple_hole(
location,
direction,
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diameter,
depth,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

int F_Hole_Simple::set_face_names()
{
printf("F_Hole_Simple::set_face_names\n");

exists_virtual_face = 0;
int index;
int face_list_count = 0;
int face_type;
int flag_bottom_face = 0;
int count_virtual = 1;
char *face_name;
char title[10] = "Face Type";
tag_t Face;
uf_list_p_t face_list;

UF_ATTR_value_t value;
value.type = UF_ATTR_string;
value.value.string = "material face";

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);

for(index=0; index<face_list_count; index++)
{
UF_MODL_ask_list_item(face_list, index, &Face);
UF_MODL_ask_face_type(Face, &face_type);

if(face_type == 16) // CYLINDRICAL FACE
{
face_name ="CYLINDRICAL_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}

else if(face_type == 22) // PLANAR FACE
{
face_name ="BOTTOM_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_bottom_face = 1;

}

else  if (face_type == 17) // CONICAL FACE
{
face_name ="BOTTOM_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_bottom_face = 1;

}
}

if(flag_bottom_face == 0)
{
count_virtual = count_virtual + 1;

}

// end of virtual faces identification
if (count_virtual > 0)
{
exists_virtual_face = 1;

}

return 0;
}



'LSORPD�WKHVLV����6HEDVWLDQ�/HLEUHFKW�������������������������������������������������������������������������������FESTEVAL

���

.������)B+ROHB&%RUH�FSS

// F_Hole_CBore

// counter bore hole feature

#include "F_Hole_CBore.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Hole_CBore::F_Hole_CBore()
{
printf("F_Hole_CBore\n");
this->init_feature();

}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_Hole_CBore::F_Hole_CBore(tag_t feature_id)
{
printf("F_Hole_CBore\n");
this->init_feature(feature_id);

}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Hole_CBore::F_Hole_CBore(CTransferObject step_param)
{
printf("F_Hole_CBore\n");
this->init_feature(step_param);

}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Hole_CBore::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

char* diameter1;
double d1_upper, d1_lower;

char* diameter2;
double d2_upper, d2_lower;

char* depth1;
double dp1_upper, dp1_lower;

char* depth2;
double dp2_upper, dp2_lower;

char* tip_angle;
double ta_upper, ta_lower;

int thru_flag;

// (2) Get all the parameters

retval = UF_MODL_ask_c_bore_hole_parms( this->feature_id, 1,
&diameter1,
&diameter2,
&depth1,
&depth2,
&tip_angle,
&thru_flag);

d1_upper = this->read_ug_attr_double("Hole Diameter Upper");
d1_lower = this->read_ug_attr_double("Hole Diameter Lower");

d2_upper = this->read_ug_attr_double("C-Bore Diameter Upper");
d2_lower = this->read_ug_attr_double("C-Bore Diameter Lower");

dp1_upper = this->read_ug_attr_double("Hole Depth Upper");
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dp1_lower = this->read_ug_attr_double("Hole Depth Lower");

dp2_upper = this->read_ug_attr_double("C-Bore Depth Upper");
dp2_lower = this->read_ug_attr_double("C-Bore Depth Lower");

ta_upper = this->read_ug_attr_double("Tip Angle Upper");
ta_lower = this->read_ug_attr_double("Tip Angle Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(diameter1), "Diameter1");
param->DoubleParam(d1_upper, "Diameter1_Upper");
param->DoubleParam(d1_lower, "Diameter1_Lower");

param->DoubleParam(F_TOOLS_str2dbl(diameter2), "Diameter2");
param->DoubleParam(d2_upper, "Diameter2_Upper");
param->DoubleParam(d2_lower, "Diameter2_Lower");

if (! thru_flag)
{
param->DoubleParam(F_TOOLS_str2dbl(depth1), "Depth1");
param->DoubleParam(dp1_upper, "Depth1_Upper");
param->DoubleParam(dp1_lower, "Depth1_Lower");

}

param->DoubleParam(F_TOOLS_str2dbl(depth2), "Depth2");
param->DoubleParam(dp2_upper, "Depth2_Upper");
param->DoubleParam(dp2_lower, "Depth2_Lower");

param->DoubleParam(F_TOOLS_str2dbl(tip_angle), "TipAngle");
param->DoubleParam(ta_upper, "TipAngle_Upper");
param->DoubleParam(ta_lower, "TipAngle_Lower");

param->IntParam(thru_flag, "ThroughBottom");

return param;
}

// USER DIALOG TO EDIT FEATURE PARAMETERS

F_Hole_CBore::edit()
{
int retval = 0;
int edit = 1;
int num_parents;
int num_children;
int faces_count = 0;
int thru_flag = false;
char * cbore_diameter;
char * diameter;
char * cbore_depth = NULL;
char * depth = NULL;
char * tip_angle = NULL;
char * left;
char * cbore_diameter_value;
char * diameter_value;
char * cbore_depth_value;
char * depth_value;
char * tip_angle_value;
double direction[3];
double location[3];
double dir_x[3];
double dir_z[3];
double face_param[2];
double norm[3];
tag_t hole_id;
tag_t exp_tag;
tag_t face_id;
tag_t * parent_array;
tag_t * children_array;
tag_t block_face_id;
tag_t face_thru = NULL_TAG;
uf_list_p_t feat_list;
uf_list_p_t block_faces;

UF_MODL_ask_c_bore_hole_parms(
feature_id,
edit,
&cbore_diameter,
&diameter,
&cbore_depth,
&depth,
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&tip_angle,
&thru_flag);

UF_MODL_dissect_exp_string(cbore_diameter, &left, &cbore_diameter_value, &exp_tag);
UF_MODL_dissect_exp_string(diameter, &left, &diameter_value, &exp_tag);
UF_MODL_dissect_exp_string(cbore_depth, &left, &cbore_depth_value, &exp_tag);
UF_MODL_dissect_exp_string(depth, &left, &depth_value, &exp_tag);
UF_MODL_dissect_exp_string(tip_angle, &left, &tip_angle_value, &exp_tag);

if(thru_flag == 1) // thru hole
{
int  array_dimension = 3;
int  int_value[] = { 1, 1, 1};
int  variable_type[] = { 301, 301, 301 };
char * hole_message = "Enter hole parameters";
char menu_list[][16] = { "C_Bore Diameter", "C_Bore Depth", "Diameter" };
char string_value[][31] = { "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0 };

strcpy(string_value[0], cbore_diameter_value);
strcpy(string_value[1], cbore_depth_value);
strcpy(string_value[2], diameter_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
cbore_diameter = string_value[0];
cbore_depth    = string_value[1];
diameter    = string_value[2];

}
else
{
return -1;

}
}

else if (depth_value != "" && tip_angle_value == "0.0" && thru_flag == 0) // flat bottom
{
int  array_dimension = 4;
int  int_value[] = { 1, 1, 1, 1};
int  variable_type[] = { 301, 301, 301, 301 };
char * hole_message = "Enter hole parameters";
char menu_list[][16] = { "C_Bore Diameter", "C_Bore Depth", "Diameter", "Depth" };
char string_value[][31] = { "", "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0, 1.0 };

strcpy(string_value[0], cbore_diameter_value);
strcpy(string_value[1], cbore_depth_value);
strcpy(string_value[2], diameter_value);
strcpy(string_value[3], depth_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
cbore_diameter = string_value[0];
cbore_depth    = string_value[1];
diameter    = string_value[2];
depth    = string_value[3];

}
else
{
return -1;

}
}

else if (depth_value != "" && tip_angle_value != "0.0" && thru_flag == 0) // tip angle
{
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int  array_dimension = 5;
int  int_value[] = { 1, 1, 1, 1, 1};
int  variable_type[] = { 301, 301, 301, 301, 301 };
char * hole_message = "Enter hole parameters";
char menu_list[][16] = { "C_Bore Diameter", "C_Bore Depth", "Diameter", "Depth", "Tip Angle" };
char string_value[][31] = { "", "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0, 1.0 };

strcpy(string_value[0], cbore_diameter_value);
strcpy(string_value[1], cbore_depth_value);
strcpy(string_value[2], diameter_value);
strcpy(string_value[3], depth_value);
strcpy(string_value[4], tip_angle_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
cbore_diameter = string_value[0];
cbore_depth    = string_value[1];
diameter    = string_value[2];
depth    = string_value[3];
tip_angle    = string_value[4];

}
else
{
return -1;

}
}

UF_MODL_ask_feat_location(feature_id, location);
UF_MODL_ask_feat_direction(feature_id, dir_z, dir_x);

direction[0] = dir_z[0];
direction[1] = dir_z[1];
direction[2] = dir_z[2];

UF_MODL_ask_feat_relatives(feature_id, &num_parents, &parent_array, &num_children,
&children_array);
UF_MODL_ask_feat_faces(parent_array[0], &block_faces);
UF_MODL_ask_list_count(block_faces, &faces_count);

for(int face=0; face<faces_count; face++)
{
UF_MODL_ask_list_item(block_faces, face, &block_face_id);
get_face_norm(block_face_id, face_param, norm);

if (dir_z[0] == (-1)*norm[0] && dir_z[1] == (-1)*norm[1] && dir_z[2] == (-1)*norm[2])
{
face_id = block_face_id;

}

if (dir_z[0] == norm[0] && dir_z[1] == norm[1] && dir_z[2] == norm[2] && thru_flag == 1)
{
face_thru = block_face_id;

}

}

UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, feature_id);
UF_MODL_delete_feature(feat_list);

retval = UF_MODL_create_c_bore_hole(
location,
direction,
diameter,
depth,
cbore_diameter,
cbore_depth,
tip_angle,
face_id,
face_thru,
&hole_id);
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feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_CBore::create_blind_flat_bottom()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth; // ignored if thru_hole
char *  c_bore_diameter;
char * c_bore_depth;
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select face to create the hole", sel_face_id, location, face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);
char * hole_message = "Enter simple hole parameters";
bool valid_input = false;

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = false;
int array_dimension = 3;
char menu_list[][16] = { "Depth", "C_bore_diameter", "C_bore_depth" };
int int_value[] = { 1, 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0, 1.0 };// maybe not used?
char string_value[][31] = { "1.0000", "1.0000", "1.0000", "1.0000"};// last item needed for diameter
int variable_type[] = { 301 , 301, 301 };// string type used

diameter = string_value[3];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);
////////////////////////////////////////////////////////

do
{
retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

depth = string_value[0]; // set depth
c_bore_diameter= string_value[1]; // set c_bore_diameter
c_bore_depth = string_value[2]; // set c_bore_depth
tip_angle = "0"; // set tip_angle

switch (retval)
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{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
hole_message = "You did not enter anything!!! Enter F_Hole_CBore parameters!!!";
valid_input = false;
break;

}
case 4: valid_input = true; break; // OK - user input
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

}

while (!valid_input);

// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////

//////////////////////////////////////////////
// now create the counterbore hole

retval = UF_MODL_create_c_bore_hole(
location,
direction,
diameter,
depth,
c_bore_diameter,
c_bore_depth,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_CBore::create_blind_hole()
{
int ip2=0;
char cp3[][38] = {"Tip Angle", "Flat Bottom"};
int ia6[3];
int retval = 0;

retval = uc1605("Select hole type", ip2, cp3, 2, ia6);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval == 3) //ok
{
if (ia6[0] == 1 && ia6[1] == 0)
{
retval = create_blind_tip_angle();

}

if (ia6[0] == 0 && ia6[1] == 1)
{
retval = create_blind_flat_bottom();

}

if (ia6[0] == 0 && ia6[1] == 0)
{
return -1;

}
}

return 0;
}
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// USER DIALOG TO CREATE HOLE

int F_Hole_CBore::create_blind_tip_angle()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth; // ignored if thru_hole
char *  c_bore_diameter;
char * c_bore_depth;
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = false;
int array_dimension = 4;
char menu_list[][16] = { "Depth", "C_bore_diameter", "C_bore_depth", "Tip angle"};
int int_value[] = { 1, 1, 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0, 1.0, 1.0 };// maybe not used?
char string_value[][31] = { "1.0000", "1.0000", "1.0000", "1.0000", "1.0000"};// last item needed

for diameter
int variable_type[] = { 301 , 301, 301, 301 };// string type used

diameter = string_value[4];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);

if (retval != 0)
{
return -1;

}

printf("\n\ndiameter  = %s", diameter);
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

depth = string_value[0]; // set depth
c_bore_diameter= string_value[1]; // set c_bore_diameter
c_bore_depth = string_value[2]; // set c_bore_depth
tip_angle = string_value[3]; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input
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}
// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////

//////////////////////////////////////////////
// now create the counterbore hole

retval = UF_MODL_create_c_bore_hole(
location,
direction,
diameter,
depth,
c_bore_diameter,
c_bore_depth,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_CBore::create_through_hole()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth = 0; // ignored if thru_hole
char *  c_bore_diameter;
char * c_bore_depth;
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = true;
int array_dimension = 2;
char menu_list[][16] = { "C_bore_diameter", "C_bore_depth" };
int int_value[] = { 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0 };// maybe not used?
char string_value[][31] = { "1.0000", "1.0000", "1.0000" };// last item needed for diameter
int variable_type[] = { 301 , 301 };// string type used

diameter = string_value[2];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{



'LSORPD�WKHVLV����6HEDVWLDQ�/HLEUHFKW�������������������������������������������������������������������������������FESTEVAL

���

return -1;
}
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

c_bore_diameter= string_value[0]; // set c_bore_diameter
c_bore_depth = string_value[1]; // set c_bore_depth
tip_angle = "0"; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input

}
// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////
// get face_thru
// select_face("Select Thru-Face for Festeval simple hole creation!", face_thru);

double loc[3];
double face_par[2];
select_location("Select the bottom face",face_thru, loc, face_par);
//////////////////////////////////////////////
// now create the counterbore hole

retval = UF_MODL_create_c_bore_hole(
location,
direction,
diameter,
depth,
c_bore_diameter,
c_bore_depth,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

int F_Hole_CBore::set_face_names()
{
exists_virtual_face = 0;
int index_1;
int index_2;
int face_list_count = 0;
int face_type;
int flag_bottom_face = 0;
int count_virtual = 1;
int count = 0;;
int feat_count = 0;
char *face_name;
char title[10] = "Face Type";
tag_t Face;
tag_t edge;
uf_list_p_t face_list;
uf_list_p_t edge_list;
uf_list_p_t features;

UF_ATTR_value_t value;
value.type = UF_ATTR_string;
value.value.string = "material face";

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);

for(index_1=0; index_1<face_list_count; index_1++)
{
UF_MODL_ask_list_item(face_list, index_1, &Face);
UF_MODL_ask_face_type(Face, &face_type);

if(face_type == 16) // CYLINDRICAL FACE
{
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 UF_MODL_ask_face_edges(Face, &edge_list );
 UF_MODL_ask_list_count(edge_list, &count);

 for(index_2=0; index_2<count; index_2++)
 {
 UF_MODL_ask_list_item(edge_list, index_2, &edge);
 UF_MODL_ask_edge_feats(edge, &features);
 UF_MODL_ask_list_count(features, &feat_count);

 if(feat_count > 1)
 {
 face_name = "BORE_FACE";
 UF_OBJ_set_name(Face, face_name);
 UF_ATTR_assign(Face, title, value);

 }
 else if(feat_count == 1)
 {
 face_name ="CYLINDRICAL_FACE";
 UF_OBJ_set_name(Face, face_name);
 UF_ATTR_assign(Face, title, value);

 }
 }

}

else if(face_type == 22) // PLANAR FACE
{
 UF_MODL_ask_face_edges(Face, &edge_list );
 UF_MODL_ask_list_count(edge_list, &count);

 if(count == 1)
 {
 face_name ="BOTTOM_FACE";
flag_bottom_face = 1;

 }
 else if(count == 2)
 {
face_name ="BORE_BOTTOM_FACE";

 }

 UF_OBJ_set_name(Face, face_name);
 UF_ATTR_assign(Face, title, value);
 flag_bottom_face = 1;

}

else  if (face_type == 17) // CONICAL FACE
{
face_name ="BOTTOM_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_bottom_face = 1;

}
}

if(flag_bottom_face == 0)
{
count_virtual = count_virtual + 1;

}

// end of virtual faces identification
if (count_virtual > 0)
{
exists_virtual_face = 1;

}

return 0;
}

.������)B+ROHB&6XQN�FSS

// F_Hole_CSunk

// counter sunk hole feature

#include "F_Hole_CSunk.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Hole_CSunk::F_Hole_CSunk()
{
printf("F_Hole_CSunk\n");
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this->init_feature();
}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_Hole_CSunk::F_Hole_CSunk(tag_t feature_id)
{
printf("F_Hole_CSunk\n");
this->init_feature(feature_id);

}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Hole_CSunk::F_Hole_CSunk(CTransferObject step_param)
{
printf("F_Hole_CSunk\n");
this->init_feature(step_param);

}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE STEP INSTANCE

CTransferObject* F_Hole_CSunk::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

char* diameter1;
double d1_upper, d1_lower;

char* diameter2;
double d2_upper, d2_lower;

char* depth1;
double dp1_upper, dp1_lower;

char* csink_angle;
double ca_upper, ca_lower;

char* tip_angle;
double ta_upper, ta_lower;

int thru_flag;

// (2) Get all the parameters

retval = UF_MODL_ask_c_sunk_hole_parms( this->feature_id, 1,
&diameter1,
&diameter2,
&depth1,
&csink_angle,
&tip_angle,
&thru_flag);

d1_upper = this->read_ug_attr_double("Hole Diameter Upper");
d1_lower = this->read_ug_attr_double("Hole Diameter Lower");

d2_upper = this->read_ug_attr_double("C-Sink Diameter Upper");
d2_lower = this->read_ug_attr_double("C-Sink Diameter Lower");

dp1_upper = this->read_ug_attr_double("Hole Depth Upper");
dp1_lower = this->read_ug_attr_double("Hole Depth Lower");

ca_upper = this->read_ug_attr_double("C-Sink Angle Upper");
ca_lower = this->read_ug_attr_double("C-Sink Angle Lower");

ta_upper = this->read_ug_attr_double("Tip Angle Upper");
ta_lower = this->read_ug_attr_double("Tip Angle Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(diameter1), "Diameter1");
param->DoubleParam(d1_upper, "Diameter1_Upper");
param->DoubleParam(d1_lower, "Diameter1_Lower");

param->DoubleParam(F_TOOLS_str2dbl(diameter2), "Diameter2");
param->DoubleParam(d2_upper, "Diameter2_Upper");
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param->DoubleParam(d2_lower, "Diameter2_Lower");

if (! thru_flag)
{
param->DoubleParam(F_TOOLS_str2dbl(depth1), "Depth1");
param->DoubleParam(dp1_upper, "Depth1_Upper");
param->DoubleParam(dp1_lower, "Depth1_Lower");

}

param->DoubleParam(F_TOOLS_str2dbl(csink_angle), "CsinkAngle");
param->DoubleParam(ca_upper, "CsinkAngle_Upper");
param->DoubleParam(ca_lower, "CsinkAngle_Lower");

param->DoubleParam(F_TOOLS_str2dbl(tip_angle), "TipAngle");
param->DoubleParam(ta_upper, "TipAngle_Upper");
param->DoubleParam(ta_lower, "TipAngle_Lower");

param->IntParam(thru_flag, "ThroughBottom");

return param;
}

// USER DIALOG TO EDIT FEATURE PARAMETERS

F_Hole_CSunk::edit()
{
int retval = 0;
int edit = 1;
int num_parents;
int num_children;
int faces_count = 0;
int thru_flag = false;
char * csunk_diameter;
char * diameter;
char * csunk_angle;
char * depth = NULL;
char * tip_angle = NULL;
char * left;
char * csunk_diameter_value;
char * diameter_value;
char * csunk_angle_value;
char * depth_value;
char * tip_angle_value;
double direction[3];
double location[3];
double dir_x[3];
double dir_z[3];
double face_param[2];
double norm[3];
tag_t hole_id;
tag_t exp_tag;
tag_t face_id;
tag_t * parent_array;
tag_t * children_array;
tag_t block_face_id;
tag_t face_thru = NULL_TAG;
uf_list_p_t feat_list;
uf_list_p_t block_faces;

UF_MODL_ask_c_sunk_hole_parms(
feature_id,
edit,
&csunk_diameter,
&diameter,
&depth,
&csunk_angle,
&tip_angle,
&thru_flag);

UF_MODL_dissect_exp_string(csunk_diameter, &left, &csunk_diameter_value, &exp_tag);
UF_MODL_dissect_exp_string(diameter, &left, &diameter_value, &exp_tag);
UF_MODL_dissect_exp_string(depth, &left, &depth_value, &exp_tag);
UF_MODL_dissect_exp_string(csunk_angle, &left, &csunk_angle_value, &exp_tag);
UF_MODL_dissect_exp_string(tip_angle, &left, &tip_angle_value, &exp_tag);

if(thru_flag == 1) // thru hole
{
printf("\nTHRU HOLE\n");

int  array_dimension = 3;
int  int_value[] = { 1, 1, 1};
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int  variable_type[] = { 301, 301, 301 };
char * hole_message = "Enter hole parameters";
char menu_list[][16] = { "C_Sunk Diameter", "C_Sunk Angle", "Diameter" };
char string_value[][31] = { "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0 };

strcpy(string_value[0], csunk_diameter_value);
strcpy(string_value[1], csunk_angle_value);
strcpy(string_value[2], diameter_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
csunk_diameter = string_value[0];
csunk_angle    = string_value[1];
diameter    = string_value[2];

}
else
{
return -1;

}
}

else if (depth_value != "" && tip_angle_value == "0.0" && thru_flag == 0) // flat bottom
{
printf("\nFLAT BOTTOM\n");

int  array_dimension = 4;
int  int_value[] = { 1, 1, 1, 1};
int  variable_type[] = { 301, 301, 301, 301 };
char * hole_message = "Enter hole parameters";
char menu_list[][16] = { "C_Sunk Diameter", "C_Sunk Angle", "Diameter", "Depth" };
char string_value[][31] = { "", "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0, 1.0 };

strcpy(string_value[0], csunk_diameter_value);
strcpy(string_value[1], csunk_angle_value);
strcpy(string_value[2], diameter_value);
strcpy(string_value[3], depth_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
csunk_diameter = string_value[0];
csunk_angle    = string_value[1];
diameter    = string_value[2];
depth    = string_value[3];

}
else
{
return -1;

}
}

else if (depth_value != "" && tip_angle_value != "0.0" && thru_flag == 0) // tip angle
{
printf("\nTIP ANGLE\n");

int  array_dimension = 5;
int  int_value[] = { 1, 1, 1, 1, 1};
int  variable_type[] = { 301, 301, 301, 301, 301 };
char * hole_message = "Enter hole parameters";
char menu_list[][16] = { "C_Sunk Diameter", "C_Sunk Angle", "Diameter", "Depth", "Tip Angle" };
char string_value[][31] = { "", "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0, 1.0 };

strcpy(string_value[0], csunk_diameter_value);
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strcpy(string_value[1], csunk_angle_value);
strcpy(string_value[2], diameter_value);
strcpy(string_value[3], depth_value);
strcpy(string_value[4], tip_angle_value);

retval = uc1613( // show dialog-box
hole_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if (retval == 4)
{
csunk_diameter = string_value[0];
csunk_angle    = string_value[1];
diameter    = string_value[2];
depth    = string_value[3];
tip_angle    = string_value[4];

}
else
{
return -1;

}
}

UF_MODL_ask_feat_location(feature_id, location);
UF_MODL_ask_feat_direction(feature_id, dir_z, dir_x);

direction[0] = dir_z[0];
direction[1] = dir_z[1];
direction[2] = dir_z[2];

UF_MODL_ask_feat_relatives(feature_id, &num_parents, &parent_array, &num_children,
&children_array);
UF_MODL_ask_feat_faces(parent_array[0], &block_faces);
UF_MODL_ask_list_count(block_faces, &faces_count);

for(int face=0; face<faces_count; face++)
{
UF_MODL_ask_list_item(block_faces, face, &block_face_id);
get_face_norm(block_face_id, face_param, norm);

if (dir_z[0] == (-1)*norm[0] && dir_z[1] == (-1)*norm[1] && dir_z[2] == (-1)*norm[2])
{
face_id = block_face_id;

}

if (dir_z[0] == norm[0] && dir_z[1] == norm[1] && dir_z[2] == norm[2] && thru_flag == 1)
{
face_thru = block_face_id;

}

}

UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, feature_id);
UF_MODL_delete_feature(feat_list);

retval = UF_MODL_create_c_sunk_hole(
location,
direction,
diameter,
depth,
csunk_diameter,
csunk_angle,
tip_angle,
face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_CSunk::create_blind_flat_bottom()
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{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth; // ignored if thru_hole
char *  c_sunk_diameter;
char * c_sunk_angle;
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = false;
int array_dimension = 3;
char menu_list[][16] = { "Depth", "C_sunk_diameter", "C_sunk_angle" };
int int_value[] = { 1, 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0, 1.0 };// maybe not used?
char string_value[][31] = { "1.0000", "1.0000", "1.0000", "1.0000"};// last item needed for diameter
int variable_type[] = { 301 , 301, 301 };// string type used

diameter = string_value[3];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{
return -1;

}
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

depth = string_value[0]; // set depth
c_sunk_diameter= string_value[1]; // set c_bore_diameter
c_sunk_angle = string_value[2]; // set c_bore_depth
tip_angle = "0.0"; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input

}
// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////

//////////////////////////////////////////////
// now create the counterbore hole
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retval = UF_MODL_create_c_sunk_hole(
location,
direction,
diameter,
depth,
c_sunk_diameter,
c_sunk_angle,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_CSunk::create_blind_hole()
{
int ip2=0;
char cp3[][38] = {"Tip Angle", "Flat Bottom"};
int ia6[3];
int retval;
int retval_1 = 0;

retval_1 = uc1605("Select hole type", ip2, cp3, 2, ia6);

if ((retval_1==1)||(retval_1==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval_1 == 3) //ok
{
if (ia6[0] == 1 && ia6[1] == 0)
{
retval = create_blind_tip_angle();

}

if (ia6[0] == 0 && ia6[1] == 1)
{
retval = create_blind_flat_bottom();

}

if (ia6[0] == 0 && ia6[1] == 0)
{
retval = -1;

}
}

return 0;
}

// USER DIALOG TO CREATE HOLE

int F_Hole_CSunk::create_blind_tip_angle()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth; // ignored if thru_hole
char *  c_sunk_diameter;
char * c_sunk_angle;
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);
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////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get depth
// get tip_angle
// get diameter
bool thru_hole = false;
int array_dimension = 4;
char menu_list[][16] = { "Depth", "C_sunk_diameter", "C_sunk_angle", "Tip angle"};
int int_value[] = { 1, 1, 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0, 1.0, 1.0 };// maybe not used?
char string_value[][31] = { "1.0000", "1.0000", "1.0000", "1.0000", "1.0000"};// last item needed

for diameter
int variable_type[] = { 301 , 301, 301, 301 };// string type used

diameter = string_value[4];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{
return -1;

}
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

depth = string_value[0]; // set depth
c_sunk_diameter= string_value[1]; // set c_bore_diameter
c_sunk_angle = string_value[2]; // set c_bore_depth
tip_angle = string_value[3]; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input

}
// end of get diameter, depth, tip_angle
/////////////////////////////////////////////////////

//////////////////////////////////////////////
// now create the counterbore hole

retval = UF_MODL_create_c_sunk_hole(
location,
direction,
diameter,
depth,
c_sunk_diameter,
c_sunk_angle,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}
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// USER DIALOG TO CREATE HOLE

int F_Hole_CSunk::create_through_hole()
{
int retval = 0;
double location[3] = {0.0, 0.0, 0.0};
double direction[3] = {0.0, 0.0, 0.0};
double face_param[2]= {0.0, 0.0};
char * dia_string = "0.0000";
char * diameter = dia_string;
char * depth = 0; // ignored if thru_hole
char *  c_sunk_diameter;
char * c_sunk_angle;
char * tip_angle; // set to 0.0, so flat end if blind hole
tag_t face_thru = NULL; // face for thru face
tag_t hole_id; // id of the created simple hole
tag_t sel_face_id;

////////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select a face to construct the hole", sel_face_id, location,

face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////////
// get direction
double normal[3] = {0.0, 0.0, 0.0};
get_face_norm(sel_face_id, face_param, normal);
UF_VEC3_negate(normal, direction);

////////////////////////////////////////////////////////
// get diameters
bool thru_hole = true;
int array_dimension = 2;
char menu_list[][16] = { "C_sunk_diameter", "C_sunk_angle" };
int int_value[] = { 1, 1 };// maybe not used?
double double_value[] = { 1.0, 1.0, };// maybe not used?
char string_value[][31] = { "1.0000", "1.0000", "1.0000" };// last item needed for diameter
int variable_type[] = { 301 , 301 };// string type used

diameter = string_value[2];

////////////////////////////////////////////////////////
// select diameter by selection list
retval = get_hole_diameter(diameter);
printf("\n\ndiameter  = %s", diameter);

if (retval != 0)
{
return -1;

}
////////////////////////////////////////////////////////

retval = uc1613( // show dialog-box
"Enter simple hole parameters",
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

c_sunk_diameter= string_value[0]; // set c_bore_diameter
c_sunk_angle = string_value[1]; // set c_bore_depth
tip_angle = "0.0"; // set tip_angle

if (retval != 4)
{
return -1; // no valid user input

}
// end of get diameters
/////////////////////////////////////////////////////
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/////////////////////////////////////////////////////
// get face_thru
// select_face("Select Thru-Face for Festeval simple hole creation!", face_thru);

double loc[3];
double face_par[2];

select_location("Select the bottom face",face_thru, loc, face_par);

//////////////////////////////////////////////
//////////////////////////////////////////////
// now create the counterbore hole

retval = UF_MODL_create_c_sunk_hole(
location,
direction,
diameter,
depth,
c_sunk_diameter,
c_sunk_angle,
tip_angle,
sel_face_id,
face_thru,
&hole_id);

feature_id = hole_id;

return 0;
}

int F_Hole_CSunk::set_face_names()
{
printf("F_Hole_CSunk::set_face_names\n");

exists_virtual_face = 0;
int index;
int face_list_count = 0;
int face_type;
int flag_bottom_face = 0;
int count_virtual = 1;
int edges_count = 0;
char *face_name;
char title[10] = "Face Type";
tag_t Face;
uf_list_p_t face_list;
uf_list_p_t edges_list;

UF_ATTR_value_t value;
value.type = UF_ATTR_string;
value.value.string = "material face";

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);

for(index=0; index<face_list_count; index++)
{
UF_MODL_ask_list_item(face_list, index, &Face);
UF_MODL_ask_face_type(Face, &face_type);

if(face_type == 16) // CYLINDRICAL FACE
{
face_name ="CYLINDRICAL_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}

else if(face_type == 22) // PLANAR FACE
{
face_name ="BOTTOM_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_bottom_face = 1;

}

else  if (face_type == 17) // CONICAL FACE
{
UF_MODL_ask_face_edges(Face, &edges_list);
UF_MODL_ask_list_count(edges_list, &edges_count);

if(edges_count > 1)
{
face_name = "CSUNK_FACE";
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UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}
else if(edges_count == 1)
{
face_name ="BOTTOM_FACE";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_bottom_face = 1;

}
}

}

if(flag_bottom_face == 0)
{
count_virtual = count_virtual + 1;

}

// end of virtual faces identification
if (count_virtual > 0)
{
exists_virtual_face = 1;

}

return 0;
}

.������)B3ODQDUB)DFH�FSS

// F_Planar_Face

// planar face feature

#include "F_Planar_Face.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Planar_Face::F_Planar_Face()
{
printf("F_Planar_Face\n");

this->init_feature();
}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_Planar_Face::F_Planar_Face(tag_t feature_id)
{
printf("F_Planar_Face\n");

this->init_feature(feature_id);
}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Planar_Face::F_Planar_Face(CTransferObject step_param)
{
printf("F_Planar_Face\n");

this->init_feature(step_param);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Planar_Face::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

int num_objects;
tag_t* objects;
UF_MODL_SWEEP_TRIM_object_p_t trim_ptr;
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char* taper_angle;

char* limits[2];
double dp_upper, dp_lower;

char* offsets[2];
double region_point[3];
unsigned charregion_specified;
unsigned charsolid_creation;
double direction[3];

double uv_min_max[4];

// (2) Get all the parameters

retval = UF_MODL_ask_extrusion( this->feature_id,
&num_objects,
&objects,
&trim_ptr,
&taper_angle,
limits,
offsets,
region_point,
&region_specified,
&solid_creation,
direction);

retval = UF_MODL_ask_face_uv_minmax( objects[0],
uv_min_max);

dp_upper = this->read_ug_attr_double("Limit 2 Upper");
dp_lower = this->read_ug_attr_double("Limit 2 Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(uv_min_max[2], "Distance")
;

param->DoubleArray(direction, "RemovalDirection", 3);

param->DoubleParam(F_TOOLS_str2dbl(limits[1]), "Depth");
param->DoubleParam(dp_upper, "Depth_Upper");
param->DoubleParam(dp_lower, "Depth_Lower");

return param;
}

// USER DIALOG TO EDIT FEATURE PARAMETERS

F_Planar_Face::edit()
{
int num_objects;
int retval = 0;
char * taper_angle;
char * limit[2];
char * offsets[2];
double point[3];
double direction[3];
tag_t * object;
uf_list_p_t feat_list;
uf_list_p_t object_list;
uf_list_p_t planar_face_id;
logical region_specified;
logical solid_creation;
UF_MODL_SWEEP_TRIM_object_p_t trim_ptr;
UF_FEATURE_SIGN sign = UF_NEGATIVE;

UF_MODL_ask_extrusion(
feature_id,
&num_objects,
&object,
&trim_ptr,
&taper_angle,
limit,
offsets,
point,
&region_specified,
&solid_creation,
direction);

UF_MODL_create_list(&object_list);

for(int index=0; index<num_objects; index++)
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{
UF_MODL_put_list_item(object_list, object[index]);

}

bool valid_input = false;
int array_dimension = 1;
int int_value[] = { 1 };
int variable_type[] = { 301 };
char * planar_face_message = "Enter planar face parameters";
char menu_list[][16] = { "Depth" };
char string_value[][31] = { "" };
double double_value[] = { 1.0 };

strcpy(string_value[0], limit[1]);

retval = uc1613( // show dialog-box
planar_face_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

if(retval == 4)
{
limit[1] = string_value[0];

UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, feature_id);
UF_MODL_delete_feature(feat_list);

retval = UF_MODL_create_extruded(object_list, taper_angle, limit, point, direction, sign,
&planar_face_id);
}
else
{
return -1;

}

// feature_id = planar_face_id;

return 0;
}

// // USER DIALOG TO CREATE FEATURE

int F_Planar_Face::create_ug_feature()
{
int retval =0;
tag_t face_id;
uf_list_p_t object;
char *taper_angle;
char *limit[2];
double point[3];
double direction[3];
UF_FEATURE_SIGN sign = UF_NEGATIVE;
uf_list_p_t planar_face_id;

////////////////////////////////////////////////////
// get location
double location[3];
double face_param[2];
retval = select_location("Select face to create the planar face", face_id, location, face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////
// get direction
double normal_cs[3] = {0.0, 0.0, 0.0};
get_face_norm(face_id, face_param, normal_cs);
UF_VEC3_negate(normal_cs, direction);

////////////////////////////////////////////
// get planar_face limit



'LSORPD�WKHVLV����6HEDVWLDQ�/HLEUHFKW�������������������������������������������������������������������������������FESTEVAL

���

bool valid_input = false;
char * planar_face_message = "Enter planar_face limit";

int array_dimension = 1;
char menu_list[][16] = { "Depth" };
int int_value[] = { 1 }; //maybe not used?
double double_value[] = { 1.0 }; // maybe not used ?
char string_value[][31] = { "1.0000"};
int variable_type[] = { 301 }; // string type used

do
{
retval = uc1613( // show dialog-box
planar_face_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

switch (retval)
{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
planar_face_message = "You did not enter anything!!! Enter Planar Face parameters!!!";
valid_input = false;
break;

}
case 4: valid_input = true; break; // OK - user input
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

}

while (!valid_input);

limit[0] = "0.0";
limit[1] = string_value[0]; // set pocket_size
taper_angle = "0.0";

// end of get planar_face limit
////////////////////////////////////////////

UF_MODL_create_list(&object);

UF_MODL_put_list_item(object, face_id);

retval = UF_MODL_create_extruded(object, taper_angle, limit, point, direction, sign,
&planar_face_id);

// feature_id = planar_face_id;

return 0;
}

// VALIDATES FEATURE

bool F_Planar_Face::validate()
{
// ADD CODE HERE !!!
return true;
}

// SETS NAMES OF THE FACES

int F_Planar_Face::set_face_names()
{
// ADD CODE HERE !!!
return 0;
}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features
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uf_list_p_t F_Planar_Face::get_faceint_features()
{
// ADD CODE HERE !!!
return 0;
}

.������)B3RFNHW�FSS

// F_Pocket

// rectangular pocket feature

#include "F_Pocket.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Pocket::F_Pocket()
{
printf("F_Pocket\n");

this->init_feature();
}

// CONSTRUCTOR (FEATURE EXTSTS IN UG)

F_Pocket::F_Pocket(tag_t feature_id)
{
printf("F_Pocket\n");

this->init_feature(feature_id);
}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Pocket::F_Pocket(CTransferObject step_param)
{
printf("F_Pocket\n");

this->init_feature(step_param);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Pocket::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

char* length[3];
double l_upper, l_lower;
double w_upper, w_lower;
double d_upper, d_lower;

char* corner_rad;
double cr_upper, cr_lower;

char* floor_rad;
double fr_upper, fr_lower;

char* taper_angle;
double ta_upper, ta_lower;

// (2) Get all the parameters

retval = UF_MODL_ask_rect_pocket_parms( this->feature_id, 1,
length,
&corner_rad,
&floor_rad,
&taper_angle);

l_upper = this->read_ug_attr_double("LengthX Upper");
l_lower = this->read_ug_attr_double("LengthX Lower");
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w_upper = this->read_ug_attr_double("LengthY Upper");
w_lower = this->read_ug_attr_double("LengthY Lower");

d_upper = this->read_ug_attr_double("LengthZ Upper");
d_lower = this->read_ug_attr_double("LengthZ Lower");

cr_upper = this->read_ug_attr_double("Corner Radius Upper");
cr_lower = this->read_ug_attr_double("Corner Radius Lower");

fr_upper = this->read_ug_attr_double("Floor Radius Upper");
fr_lower = this->read_ug_attr_double("Floor Radius Lower");

ta_upper = this->read_ug_attr_double("Taper Angle Upper");
ta_lower = this->read_ug_attr_double("Taper Angle Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(length[0]), "Length");
param->DoubleParam(l_upper, "Length_Upper");
param->DoubleParam(l_lower, "Length_Lower");

param->DoubleParam(F_TOOLS_str2dbl(length[1]), "Width");
param->DoubleParam(w_upper, "Width_Upper");
param->DoubleParam(w_lower, "Width_Lower");

param->DoubleParam(F_TOOLS_str2dbl(length[2]), "Depth");
param->DoubleParam(d_upper, "Depth_Upper");
param->DoubleParam(d_lower, "Depth_Lower");

param->DoubleParam(F_TOOLS_str2dbl(corner_rad), "CornerRadius");
param->DoubleParam(cr_upper, "CornerRadius_Upper");
param->DoubleParam(cr_lower, "CornerRadius_Lower");

param->DoubleParam(F_TOOLS_str2dbl(floor_rad), "BottomRadius");
param->DoubleParam(fr_upper, "BottomRadius_Upper");
param->DoubleParam(fr_lower, "BottomRadius_Lower");

param->DoubleParam(F_TOOLS_str2dbl(taper_angle), "TaperAngle");
param->DoubleParam(ta_upper, "TaperAngle_Upper");
param->DoubleParam(ta_lower, "TaperAngle_Lower");

return param;
}

// USER DIALOG TO EDIT FEATURE PARAMETERS

F_Pocket::edit()
{
int retval = 0;
int edit = 1;
int num_parents;
int num_children;
int faces_count = 0;
char * pocket_size[3];
char * corner_radius ;
char * floor_radius ;
char * taper_angle = "0.0";
char * left;
char * right_0;
char * right_1;
char * right_2;
char * right_3;
char * right_4;
double direction[3];
double x_direction[3];
double location[3];
double dir_y[3];
double dir_x[3];
double dir_z[3];
double face_param[2];
double norm[3];
tag_t pocket_id;
tag_t exp_tag;
tag_t face_id;
tag_t * parent_array;
tag_t * children_array;
tag_t block_face_id;
uf_list_p_t feat_list;
uf_list_p_t block_faces;
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UF_MODL_ask_rect_pocket_parms(feature_id, edit, pocket_size, &corner_radius, &floor_radius,
&taper_angle);

UF_MODL_dissect_exp_string(pocket_size[0], &left, &right_0, &exp_tag);
UF_MODL_dissect_exp_string(pocket_size[1], &left, &right_1, &exp_tag);
UF_MODL_dissect_exp_string(pocket_size[2], &left, &right_2, &exp_tag);
UF_MODL_dissect_exp_string(corner_radius, &left, &right_3, &exp_tag);
UF_MODL_dissect_exp_string(floor_radius, &left, &right_4, &exp_tag);

bool valid_input = false;
int array_dimension = 5;
int int_value[] = { 1, 1, 1, 1, 1 };
int variable_type[] = { 301, 301, 301, 301, 301 };
char * pocket_message = "Enter pocket parameters";
char menu_list[][16] = { "X-Size", "Y-Size", "Depth", "Corner radius", "Floor radius" };
char string_value[][31] = { "", "", "", "", "" };
double double_value[] = { 1.0, 1.0, 1.0, 1.0, 1.0 };

strcpy(string_value[0], right_0);
strcpy(string_value[1], right_1);
strcpy(string_value[2], right_2);
strcpy(string_value[3], right_3);
strcpy(string_value[4], right_4);

do
{
retval = uc1613( // show dialog-box
pocket_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

pocket_size[0] = string_value[0]; // set pocket_size
pocket_size[1] = string_value[1]; // set pocket_size
pocket_size[2] = string_value[2]; // set pocket_size
corner_radius= string_value[3]; // set corner_radius
floor_radius = string_value[4]; // set floor_radius
taper_angle = "0.0"; // set taper_angle

// validation of corner_radius
char * stopstring;// only used for string to double conversion
double corner = strtod( corner_radius, &stopstring ); // corner radius as a double

switch (retval)
{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
pocket_message = "You did not enter anything!!! Enter Pocket parameters!!!";
valid_input = false;
break;

}
case 4: // OK - user input
{
if (corner<0.5)
{
pocket_message = "No machine-tool available!!! Enter new corner radius!!!";
valid_input = false;

}
else
{
valid_input = true;

}
break;

}
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

}

while (!valid_input);

UF_MODL_ask_feat_location(feature_id, location);
UF_MODL_ask_feat_direction(feature_id, dir_z, dir_x);

direction[0] = dir_z[0];
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direction[1] = dir_z[1];
direction[2] = dir_z[2];

x_direction[0] = dir_x[0];
x_direction[1] = dir_x[1];
x_direction[2] = dir_x[2];

UF_VEC3_cross(dir_z, dir_x, dir_y);

UF_MODL_ask_feat_relatives(feature_id, &num_parents, &parent_array, &num_children,
&children_array);
UF_MODL_ask_feat_faces(parent_array[0], &block_faces);
UF_MODL_ask_list_count(block_faces, &faces_count);

for(int face=0; face<faces_count; face++)
{
UF_MODL_ask_list_item(block_faces, face, &block_face_id);
get_face_norm(block_face_id, face_param, norm);

if(dir_z[0] == (-1)*norm[0] && dir_z[1] == (-1)*norm[1] && dir_z[2] == (-1)*norm[2])
{
face_id = block_face_id;

}
}

UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, feature_id);
UF_MODL_delete_feature(feat_list);

UF_MODL_create_rect_pocket(
location,
direction,
x_direction,
pocket_size,
corner_radius,
floor_radius,
taper_angle,
face_id,
&pocket_id);

feature_id = pocket_id;

return 0;
}

// USER DIALOG TO CREATE NEW FEATURE

int F_Pocket::create_ug_feature()
{
int retval;
tag_t sel_face_id;
double location[3];
double face_param[3];
double direction[3];
double x_direction[3];
char * pocket_size[3];
char * corner_radius;
char * floor_radius;
char * taper_angle;
tag_t pocket_id;
tag_t edge_id;

////////////////////////////////////////////////////
// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////
// get location
retval = select_location("Select face to create the pocket", sel_face_id, location, face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////
// get direction

// double normal_cs[3] = {0.0, 0.0, 0.0};
retval = get_face_norm(sel_face_id, face_param, normal_cs);
if (retval != 0)
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{
return -1;

}

UF_VEC3_negate(normal_cs, direction);

////////////////////////////////////////////////////
// get x_direction
retval = select_direction("Select edge for X-direction of pocket", x_direction, edge_id);
if (retval != 0)
{
return -1;

}

////////////////////////////////////////////
// get pocket_size
// get corner_radius
// get taper_angle
bool valid_input = false;
char * pocket_message = "Enter pocket parameters";

int array_dimension = 5;
char menu_list[][16] = { "X-Size", "Y-Size", "Depth", "Corner radius", "Floor radius" };
int int_value[] = { 1, 1, 1, 1, 1 }; //maybe not used?
double double_value[] = { 1.0, 1.0, 1.0, 1.0, 1.0 }; // maybe not used ?
char string_value[][31] = { "1.0000", "1.0000", "1.0000", "1.0000", "1.0000"};// last item needed

for floor_radius
int variable_type[] = { 301, 301, 301, 301, 301 }; // string type used

do
{
retval = uc1613( // show dialog-box
pocket_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

pocket_size[0] = string_value[0]; // set pocket_size
pocket_size[1] = string_value[1]; // set pocket_size
pocket_size[2] = string_value[2]; // set pocket_size
corner_radius= string_value[3]; // set corner_radius
floor_radius = string_value[4]; // set floor_radius
taper_angle = "0.0"; // set taper_angle

// validation of corner_radius
char * stopstring;// only used for string to double conversion
double corner = strtod( corner_radius, &stopstring ); // corner radius as a double

switch (retval)
{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
pocket_message = "You did not enter anything!!! Enter Pocket parameters!!!";
valid_input = false;
break;

}
case 4: // OK - user input
{
if (corner<0.5)
{
pocket_message = "No machine-tool available!!! Enter new corner radius!!!";
valid_input = false;

}
else
{
valid_input = true;

}
break;

}
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

}

while (!valid_input);
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//////////////////////////////////////////////////////////////////////
// get floor_radius from list: 0.4, 0.8, 1.0

/* retval = get_floor_radius(floor_radius);

if (retval != 0)
{
return -1;

}
*/
///////////////////////////////////////////////
// pocket create_ug_feature
retval = UF_MODL_create_rect_pocket(

location,
direction,
x_direction,
pocket_size,
corner_radius,
floor_radius,
taper_angle,
sel_face_id,
&pocket_id);

feature_id = pocket_id;

return 0;
}

// VALIDATES FEATURE

bool F_Pocket::validate()
{
printf("F_Pocket::validate\n");

// variable declarations
int retval;
int count; // number of faces in the pocket
int cyl_face_count = 0; // number of cylindrical faces in the pocket
int face_type; // type of the face
tag_t body_id; // id of the body which the feature belongs to
uf_list_p_tface_list; // list of faces in the feature
uf_list_t *p_face; // pointer to first element in face_list

retval = UF_MODL_ask_feat_body (feature_id, &body_id); // get body of pocket
retval = UF_MODL_ask_feat_faces(feature_id, &face_list);// get all faces of pocket
retval = UF_MODL_ask_list_count(face_list, &count); // get number of faces

p_face = face_list; // set pointer to first element in face_list

while (p_face != NULL)
{  
retval = UF_MODL_ask_face_type(p_face->eid, &face_type);

if (face_type == 16) // if cyl. face
{
cyl_face_count++; // count the cyl. faces

}

if (face_type == 16 || face_type == 18) // if cyl. or sphere
{
tag_t offset_face;
tag_t sheet_body_id;
double *rp2 = new double; // offset distance
double *rp3 = new double; // edge curve tolerance
int *lp4 = new int; // not used

// *rp2 = this->minimum_wall_size; // set offset in mm
*rp2 = 5.0;
*rp3 = 0.00254; // set tolerance in mm

// prepare mark for UNDO after validation
// ( UNDO the extract and offset process )
UF_UNDO_user_visibility_t pocket_validation_visibility= UF_UNDO_any_vis;
UF_UNDO_mark_name_t pocket_validation_mark_name = NULL;
UF_UNDO_mark_id_t pocket_validation_mark_id;
int number = UF_UNDO_set_mark(pocket_validation_visibility, pocket_validation_mark_name,

&pocket_validation_mark_id);

retval = UF_MODL_extract_face(p_face->eid, 0, &sheet_body_id);
FTN(uf5450)(&sheet_body_id, rp2, rp3, lp4, &offset_face);

int subtract = UF_MODL_operations (offset_face, body_id,  UF_NEGATIVE);
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// UNDO the extract and offset process
number = UF_UNDO_undo_to_mark(pocket_validation_mark_id, pocket_validation_mark_name);

if (subtract == 0) // if 0, then offset_face is not in body => invalid
{
return false;// invalid Pocket

}
}

p_face = p_face->next; // get pointer to next face in face_list
}

if (cyl_face_count < 5) // less than 5 cyl. faces in body => invalid
{
return false; // invalid Pocket

}

return true; // valid

}

// SETS NAMES OF THE FACES

int F_Pocket::set_face_names()
{
printf("F_Pocket::set_face_names\n");

exists_virtual_face = false;
int color=0;
int face_list_count = 0, retval;
int count_cyl_face = 0;
int  face_type = 0;
int  flag_face_1=0, flag_face_2=0, flag_face_3=0, flag_face_4=0, flag_face_bottom=0;
int count_material = 0;
int edge_list_count = 0, cyl_edge_count = 0;
int vertex_count = 0, edge_list_index = 0;
int edge_type;
int count_virtual = 1;
double x_dir[3];
double y_dir[3];
double z_dir[3];
double dir_x[3];
double dir_y[3];
double local_cs[3];
double cross_product[3];
double point1[3];
double point2[3];
double middle_point_1[3], middle_point_2[3], face_middle_point[3];
double vec_diff[3];
double face_point[3] = {0.0, 0.0, 0.0};
double *face_point_p = face_point;
double face_param[2];
double angle;
double angle_2;
double grad_angle, grad_angle_2;
double face_flat_point[2];
double direction[3];
double normal_cs[3];
char *face_name;
char title[10] = "Face Type";
tag_t  csys_id = NULL;
tag_t *exp_tags = NULL;
tag_t Face;
tag_t Edge;
uf_list_p_tface_list;
uf_list_p_tedge_list;
uf_list_p_t flat_face_list = NULL;

//////////////////////////////////////////////////////////////////////
// ask the feature direction and location
retval = get_direction_location(dir_x, dir_y, local_cs);

//////////////////////////////////////////////////////////////////////
// insert the coord system and ask the positioning parameters
retval = create_coord_system(dir_x, dir_y, local_cs, cross_product, csys_id);

x_dir[0] = cross_product[0];
x_dir[1] = cross_product[1];
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x_dir[2] = cross_product[2];

y_dir[0] = dir_x[0];
y_dir[1] = dir_x[1];
y_dir[2] = dir_x[2];

UF_VEC3_cross(y_dir, x_dir, z_dir);

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);

UF_ATTR_value_t value;
value.type = UF_ATTR_string;
value.value.string = "material face";

// verify the normal_cs vector of the faces
for (int face_list_index = 0; face_list_index < face_list_count; face_list_index++)
{
UF_MODL_ask_list_item(face_list, face_list_index, &Face);
UF_MODL_ask_face_type(Face, &face_type);

if (face_type == 16 ) // cylindrical face
{
retval = UF_MODL_ask_face_edges(Face, &edge_list);

// get number of edges in list
retval = UF_MODL_ask_list_count(edge_list, &edge_list_count);

// loop through list of edges
for (int edge_list_index = 0; edge_list_index < edge_list_count; edge_list_index++)
{
// for each edge, verify to which face it belongs
retval = UF_MODL_ask_list_item(edge_list, edge_list_index, &Edge);

retval = UF_MODL_ask_edge_type(Edge, &edge_type);

if (edge_type != UF_MODL_LINEAR_EDGE)
{
cyl_edge_count++;
UF_MODL_ask_edge_verts(

Edge,
point1,
point2,
&vertex_count);

if ( cyl_edge_count == 1 )
{
UF_VEC3_midpt( point1, point2, middle_point_1 );

}

if ( cyl_edge_count == 2 )
{
UF_VEC3_midpt(point1, point2, middle_point_2);
UF_VEC3_midpt(middle_point_1, middle_point_2, face_middle_point);

// get_face_parm (Face, middle_point, face_param, face_point_p);
UF_MODL_ask_face_parm(

Face,
face_middle_point,
face_param,
face_point);

// normal_cs vector to the corner faces
UF_VEC3_sub(face_point, face_middle_point, vec_diff);

UF_VEC3_angle_between(x_dir, vec_diff, z_dir, &angle);
UF_VEC3_angle_between(z_dir, vec_diff, x_dir, &angle_2);
grad_angle = (angle * 180.0) / (3.14159);
grad_angle_2 = (angle_2 * 180.0) / (3.14159);

// present the conehead to the vector
UF_DISP_conehead_attrb_s attrb;
UF_DISP_conehead(UF_DISP_ALL_ACTIVE_VIEWS,

face_point, vec_diff, 0);
UF_DISP_get_conehead_attrb(&attrb);
attrb.color = 3;

// condition to avoid the code to find the floor faces

if (grad_angle_2 >= 89 && grad_angle_2 <= 91 ||
grad_angle_2 >= 269 && grad_angle_2 <= 271)

{
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// gambiarra, pois não conseguimos arrendondar o float

if (grad_angle > 0 && grad_angle < 90)
{

face_name ="CORNER_2";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}

if (grad_angle > 90 && grad_angle < 180)
{

face_name ="CORNER_3";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}

if (grad_angle > 180 && grad_angle < 270)
{

face_name ="CORNER_4";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}

if (grad_angle > 270 && grad_angle < 360)
{

face_name ="CORNER_1";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);

}
}

/* 20.12.99 calculates the distance between the normal_cs vector of the faces
 and the x_direction edge of the blank
*/

}

} // end of circular edge condition

} // end of loop of edges of each face

} // end of cylindrical face condition

if (face_type == 22) // planar face
{

UF_MODL_ask_face_parm(
Face,
face_middle_point,
face_param,
face_flat_point);

get_face_norm(Face, face_param, direction);
UF_VEC3_negate(direction, normal_cs);
UF_MODL_put_list_item(flat_face_list, Face);

if (y_dir[0] == normal_cs[0] && y_dir[1] == normal_cs[1]
&& y_dir[2] == normal_cs[2])

{
face_name ="FACE_1";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_face_1 = 1;
count_material = count_material + 1;

}

if (x_dir[0] == normal_cs[0] && x_dir[1] == normal_cs[1]
&& x_dir[2] == normal_cs[2])

{
face_name ="FACE_2";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_face_2 = 1;
count_material = count_material + 1;

}

if (y_dir[0] == (-1)*normal_cs[0] && y_dir[1] == (-1)*normal_cs[1]
&& y_dir[2] == (-1)*normal_cs[2])

{
face_name ="FACE_3";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_face_3 = 1;
count_material = count_material + 1; }
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if (x_dir[0] == (-1)*normal_cs[0] && x_dir[1] == (-1)*normal_cs[1]
&& x_dir[2] == (-1)*normal_cs[2])

{
face_name ="FACE_4";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_face_4 = 1;
count_material = count_material + 1;

}

if (z_dir[0] == normal_cs[0] && z_dir[1] == normal_cs[1]
&& z_dir[2] == (-1)*normal_cs[2])

{
face_name = "FACE_BOTTOM";
UF_OBJ_set_name(Face, face_name);
UF_ATTR_assign(Face, title, value);
flag_face_bottom = 1;
count_material = count_material + 1;

}

// present the conehead to the vector
UF_DISP_conehead_attrb_s attrb;
UF_DISP_get_conehead_attrb(&attrb);
attrb.color = 3;
UF_DISP_set_conehead_attrb(&attrb);
UF_DISP_conehead(UF_DISP_ALL_ACTIVE_VIEWS,

face_flat_point, normal_cs, 0);
} // end of flat face condition

} // end of loop of faces

// virtual faces identifying
value.value.string = "virtual face";

if(flag_face_1 == 0)
{
UF_ATTR_assign(Face, title, value);
count_virtual = count_virtual + 1;

}

if (flag_face_2 == 0)
{
UF_ATTR_assign(Face, title, value);
count_virtual = count_virtual + 1;

}

if (flag_face_3 == 0)
{
UF_ATTR_assign(Face, title, value);
count_virtual = count_virtual + 1;

}

if (flag_face_4 == 0)
{
UF_ATTR_assign(Face, title, value);
count_virtual = count_virtual + 1;

}

if (flag_face_bottom == 0)
{
UF_ATTR_assign(Face, title, value);
count_virtual = count_virtual + 1;

}

printf("\nCOUNT VIRTUAL:  %d\n", count_virtual);

// end of virtual faces identification
if (count_virtual > 1)
{
exists_virtual_face = true;

}

UF_DISP_display_rpo_dimensions(feature_id,
-1,
exp_tags,
UF_DISP_VIEW_OF_LAST_CURSOR,
UF_DISP_USE_ORIGINAL_COLOR, color);

UF_DISP_refresh();

return 0;
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}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features

uf_list_p_t F_Pocket::get_faceint_features()
{
printf("F_Pocket::get_faceint_features\n");

int guess1_given = 1;
int guess2_given = 1;
int vertex_count;
int face_list_count = 0;
int face_type = 0;
double pt_on_ent1[3];
double pt_on_ent2[3];
double min_dist1;
double min_dist2;
double point1[3];
double point2[3];
double location[3];
char face_name[7];
bool exists_face_1 = 0;
bool exists_face_2 = 0;
bool exists_face_3 = 0;
bool exists_face_4 = 0;
bool exists_face_bottom = 0;
tag_t edge1;
tag_t edge2;
tag_t object1 = NULL_TAG;
tag_t object2 = NULL_TAG;
tag_t first_face = NULL_TAG;
tag_t second_face = NULL_TAG;
tag_t Face = NULL_TAG;
tag_t face_1 = NULL_TAG;
tag_t face_2 = NULL_TAG;
tag_t face_3 = NULL_TAG;
tag_t face_4 = NULL_TAG;
uf_list_p_t first_face_edges;
uf_list_p_t second_face_edges;
uf_list_p_t vertical_edges;
uf_list_p_t face_list;
uf_list_p_t virtedges_list;

UF_MODL_create_list(&virtedges_list);

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);

for (int face_list_index = 0; face_list_index < face_list_count; face_list_index++)
{
UF_MODL_ask_list_item(face_list, face_list_index, &Face);
UF_MODL_ask_face_type(Face, &face_type);

if (face_type == 22)
{
UF_OBJ_ask_name(Face, face_name);

if(strcmp(face_name, "FACE_1") == 0)
{
exists_face_1 = 1;
face_1 = Face;

}
else if(strcmp(face_name, "FACE_2") == 0)
{
exists_face_2 = 1;
face_2 = Face;

}
else if(strcmp(face_name, "FACE_3") == 0)
{
exists_face_3 = 1;
face_3 = Face;

}
else if(strcmp(face_name, "FACE_4") == 0)
{
exists_face_4 = 1;
face_4 = Face;

}
else if(strcmp(face_name, "FACE_BOTTOM") == 0)
{
exists_face_bottom = 1;

}
}
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}

if (exists_face_1 != 1)
{
first_face = face_4;
second_face = face_2;

}
else if (exists_face_2 != 1)
{
first_face = face_1;
second_face = face_3;

}
else if (exists_face_3 != 1)
{
first_face = face_2;
second_face = face_4;

}
else if (exists_face_4 != 1)
{
first_face = face_3;
second_face = face_1;

}
UF_MODL_ask_feat_location(feature_id, location);
////////////////////////////////////////////////////////
// get first face edges
UF_MODL_ask_face_edges(first_face, &first_face_edges);
vertical_edges = get_vertical_edges(first_face_edges);
//first edge
UF_MODL_ask_list_item(vertical_edges, 0, &edge1);
UF_MODL_ask_edge_verts(edge1, point1, point2, &vertex_count);

//distance between vertex (edge1) and central point (local_cs)
UF_MODL_ask_minimum_dist(object1, object2, guess1_given, location, guess2_given,

point1, &min_dist1, pt_on_ent1, pt_on_ent2);

//second edge
UF_MODL_ask_list_item(vertical_edges, 1, &edge2);
UF_MODL_ask_edge_verts(edge2, point1, point2, &vertex_count);

//distance between vertex (edge2) and central point (local_cs)
UF_MODL_ask_minimum_dist(object1, object2, guess1_given, location, guess2_given,

 point1, &min_dist2, pt_on_ent1, pt_on_ent2);

if (min_dist1 < min_dist2)
{
UF_MODL_put_list_item(virtedges_list, edge1);

}
else
{
UF_MODL_put_list_item(virtedges_list, edge2);

}

////////////////////////////////////////////////////////
// get second face edges
UF_MODL_ask_face_edges(second_face, &second_face_edges);
vertical_edges = get_vertical_edges(second_face_edges);
//first edge
UF_MODL_ask_list_item(vertical_edges, 0, &edge1);
UF_MODL_ask_edge_verts(edge1, point1, point2, &vertex_count);
//distance between vertex (edge1) and central point (local_cs)
UF_MODL_ask_minimum_dist(object1, object2, guess1_given, location, guess2_given,

  point2, &min_dist1, pt_on_ent1, pt_on_ent2);
//second edge
UF_MODL_ask_list_item(vertical_edges, 1, &edge2);
UF_MODL_ask_edge_verts(edge2, point1, point2, &vertex_count);

//distance between vertex (edge2) and central point (local_cs)
UF_MODL_ask_minimum_dist(object1, object2, guess1_given, location, guess2_given,

 point1, &min_dist2, pt_on_ent1, pt_on_ent2);

if (min_dist1 < min_dist2)
{
UF_MODL_put_list_item(virtedges_list, edge1);

}
else
{
UF_MODL_put_list_item(virtedges_list, edge2);

}

UF_MODL_create_list(&faceint_features);
faceint_features = get_edge_features(virtedges_list);

return faceint_features;
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}

// GETS THE VERTICAL EDGES

uf_list_p_t F_Pocket::get_vertical_edges(uf_list_p_t face_edges)
{
int count;
uf_list_p_t vertical_edges;
tag_t Edge;
double point1[3];
double point2[3];
int vertex_count;
double direction[3];

UF_MODL_ask_list_count(face_edges, &count);
UF_MODL_create_list(&vertical_edges);

for (int index = 0; index < count; index++)
{
UF_MODL_ask_list_item(face_edges, index, &Edge);

//get edge vertex
UF_MODL_ask_edge_verts(Edge, point1, point2, &vertex_count);

// printf("\n\n\n\nPOINT 1:  %f, %f, %f", point1[0], point1[1], point1[2]);
// printf("\n\nPOINT 2:  %f, %f, %f", point2[0], point2[1], point2[2]);

//get edge direction
direction[0] = point2[0] - point1[0];
direction[1] = point2[1] - point1[1];
direction[2] = point2[2] - point1[2];

// printf("\n\nDIRECTION:  %f, %f, %f", direction[0], direction[1], direction[2]);

if (normal_cs[0] == 0 && normal_cs[1] == 0) // z direction
{
if(direction[0] == 0 && direction[1] == 0) // z direction
{
UF_MODL_put_list_item(vertical_edges, Edge);

}
}

if (normal_cs[0] == 0 && normal_cs[2] == 0) // y direction
{
if(direction[0] == 0 && direction[2] == 0) // y direction
{
UF_MODL_put_list_item(vertical_edges, Edge);

}
}

if (normal_cs[1] == 0 && normal_cs[2] == 0) // x direction
{
if(direction[1] == 0 && direction[2] == 0) // x direction
{
UF_MODL_put_list_item(vertical_edges, Edge);

}
}

}

return vertical_edges;
}

.������)B6ORW�FSS

// F_Slot

// rectangular slot feature

#include "F_Slot.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Slot::F_Slot()
{
printf("F_Slot\n");
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this->init_feature();
}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_Slot::F_Slot(tag_t feature_id)
{
printf("F_Slot\n");

this->init_feature(feature_id);
}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Slot::F_Slot(CTransferObject step_param)
{
printf("F_Slot\n");

this->init_feature(step_param);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Slot::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

char* width;
double w_upper, w_lower;

char* depth;
double dp_upper, dp_lower;

char* distance;
int thru_flag;

// (2) Get all the parameters

retval = UF_MODL_ask_rect_slot_parms( this->feature_id, 1,
&width,
&depth,
&distance,
&thru_flag);

w_upper = this->read_ug_attr_double("Width Upper");
w_lower = this->read_ug_attr_double("Width Lower");

dp_upper = this->read_ug_attr_double("Depth Upper");
dp_lower = this->read_ug_attr_double("Depth Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(width), "Width");
param->DoubleParam(w_upper, "Width_Upper");
param->DoubleParam(w_lower, "Width_Lower");

param->DoubleParam(F_TOOLS_str2dbl(depth), "Depth");
param->DoubleParam(dp_upper, "Depth_Upper");
param->DoubleParam(dp_lower, "Depth_Lower");

param->DoubleParam(F_TOOLS_str2dbl(distance), "Distance");

param->DoubleParam(0.0, "FirstRadius");
param->DoubleParam(90.0, "FirstAngle");
param->DoubleParam(0.0, "SecondRadius");
param->DoubleParam(90.0, "SecondAngle");

return param;
}

// USER DILOG TO EDIT FEATURE PARAMETERS
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F_Slot::edit()
{
printf("\nF_Slot::edit()\n");

int retval = 0;
int edit = 1;
int thru_flag;
int num_parents = 0;
int num_children = 0;
int faces_count = 0;
char * width;
char * depth;
char * distance;
char * exp;
char * width_value;
char * depth_value;
double direction[3];
double location[3];
double x_direction[3];
double dir_y[3];
double dir_x[3];
double dir_z[3];
double face_param[2];
double norm[3];
tag_t slot_id;
tag_t exp_tag;
tag_t face_id;
tag_t face_thru_1;
tag_t face_thru_2;
tag_t * parent_array;
tag_t * children_array;
tag_t block_face_id;
uf_list_p_t feat_list;
uf_list_p_t block_faces;

UF_MODL_ask_rect_slot_parms(this->feature_id, edit, &width, &depth, &distance, &thru_flag);
UF_MODL_ask_thru_faces(this->feature_id, &face_thru_1, &face_thru_2);

UF_MODL_dissect_exp_string(width, &exp, &width_value, &exp_tag);
UF_MODL_dissect_exp_string(depth, &exp, &depth_value, &exp_tag);

bool    valid_input = false;
int array_dimension = 2;
int int_value[] = { 1, 1 };
int variable_type[] = { 301, 301 };
char *  slot_message = "Enter slot parameters";
char menu_list[][16] = { "Width", "Depth" };
char string_value[][31] = { "", "" };
double double_value[] = { 1.0, 1.0 };

strcpy(string_value[0], width_value);
strcpy(string_value[1], depth_value);

retval = uc1613( // show dialog-box
slot_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type);

width = string_value[0]; // set width
depth = string_value[1]; // set depth

/////////////////////////////////////////////////////
// validate of width

do
{
char * stopstring;// only used for string to double conversion
double d_width = strtod( width, &stopstring ); // width as a double

switch (retval)
{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
slot_message = "You did not enter anything!!! Enter F_Slot parameters!!!";
valid_input = false;
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break;
}
case 4: // OK - user input
{
if (d_width<6)
{
slot_message = "No machine-tool available!!! Enter new slot parameters!!!";
valid_input = false;
strcpy(string_value[0], "6.0");

}
else
{
valid_input = true;

}
break;

}
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

} while(!valid_input);

UF_MODL_ask_feat_location(this->feature_id, location);
UF_MODL_ask_feat_direction(this->feature_id, dir_y, dir_z);

direction[0] = dir_z[0];
direction[1] = dir_z[1];
direction[2] = dir_z[2];

x_direction[0] = dir_y[0];
x_direction[1] = dir_y[1];
x_direction[2] = dir_y[2];

UF_VEC3_cross(dir_y, dir_z, dir_x);

UF_MODL_ask_feat_relatives(this->feature_id, &num_parents, &parent_array, &num_children,
&children_array);
UF_MODL_ask_feat_faces(parent_array[0], &block_faces);
UF_MODL_ask_list_count(block_faces, &faces_count);

for(int face=0; face<faces_count; face++)
{
UF_MODL_ask_list_item(block_faces, face, &block_face_id);
get_face_norm(block_face_id, face_param, norm);

if(dir_y[0] == norm[0] && dir_y[1] == norm[1] && dir_y[2] == norm[2])
{
face_id = block_face_id;

}
}

UF_MODL_create_list(&feat_list);
UF_MODL_put_list_item(feat_list, this->feature_id);
UF_MODL_delete_feature(feat_list);

retval = UF_MODL_create_rect_slot(
location,
x_direction,
direction,
width,
depth,
distance, // not used
face_id,
face_thru_1,
face_thru_2,
&slot_id);

this->feature_id = slot_id;

return 0;
}

// USER DIALOG TO CREATE NEW FEATURE

int F_Slot::create_ug_feature()
{
// declaration of variables
int retval = 0;
double face_param[2];
double location[3]; // location on target face for slot
double direction[3]; // direction of the slot



FESTEVAL���������������������������������������������8QLYHUVLW\�RI�7HFKQRORJ\�'DUPVWDGW��PHFKDQLFDO�HQJLQHHULQJ

���

char * width; // width of slot
char * depth; // depth of slot
char * distance = NULL; // not used, because thru-slot
tag_t sel_face_id; // selected placement face
tag_t face_thru_1; // start face for thru-slot
tag_t face_thru_2; // end face for thru-slot
tag_t slot_id; // ug-id for created slot
tag_t edge_id = NULL_TAG;

// prepare relative positioning
UF_MODL_register_rpo_routine(UF_MODL_default_rpo_menu);

////////////////////////////////////////////////////////
// get location
retval = select_location("Select face to create the slot", sel_face_id, location, face_param);

if (retval != 0)
{
return -1;

}

////////////////////////////////////////////////////
// get tool_axis
retval = get_face_norm(sel_face_id, face_param, normal_cs);

////////////////////////////////////////////////////
// get direction
retval = select_direction("Select direction for Festeval slot creation!", direction, edge_id);

if (retval != 0)
{
return -1;

}

/////////////////////////////////////////////////////
// get width
// get depth
bool valid_input = false;
char * slot_message = "Enter slot parameters";

int array_dimension = 2;
char menu_list[][16] = { "Width", "Depth" };
int int_value[] = { 6, 1 }; // maybe not used ?
double double_value[] = { 6.0, 1.0 }; // maybe not used ?
char string_value[][31] = { "6.0000", "1.0000"};
int variable_type[] = { 301, 301 }; // string type used

do
{

retval = uc1613( // show dialog-box
slot_message,
menu_list,
array_dimension,
int_value,
double_value,
string_value,
variable_type
);

width = string_value[0]; // set width
depth = string_value[1]; // set depth

/////////////////////////////////////////////////////
// validate of width
char * stopstring;// only used for string to double conversion
double d_width = strtod( width, &stopstring ); // width as a double

switch (retval)
{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
slot_message = "You did not enter anything!!! Enter F_Slot parameters!!!";
valid_input = false;
break;

}
case 4: // OK - user input
{
if (d_width<6)
{
slot_message = "No machine-tool available!!! Enter new slot parameters!!!";
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valid_input = false;
strcpy(string_value[0], "6.0");

}
else
{
valid_input = true;

}
break;

}
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

} while(!valid_input);

//////////////////////////////////////////////////////
// get start and end face for thru slot

// select_face("Select start face for Festeval thru slot creation!", face_thru_1);
// select_face("Select end face for Festeval thru slot creation!", face_thru_2);

double loc[3];
double face_par[2];

retval = select_location("Select the first open face", face_thru_1, loc, face_par);
if (retval != 0)
{
return -1;

}

retval = select_location("Select the second open face", face_thru_2, loc, face_par);
if (retval != 0)
{
return -1;

}

////////////////////////////////////////////
// now create the slot
retval = UF_MODL_create_rect_slot(
location,
normal_cs,
direction,
width,
depth,
distance, // not used
sel_face_id,
face_thru_1,
face_thru_2,
&slot_id);

feature_id = slot_id;

return 0;
}

// VALIDATES THE FEATURE

bool F_Slot::validate()
{
/////////////////////////////////////////////////////
// variable declarations
int retval;
int count; // number of faces in the slot
int plane_face_count = 0; // number of plane faces in the slot
int face_type; // type of the face
tag_t body_id; // id of the body which the feature belongs to
uf_list_p_tface_list; // list of faces in the feature
uf_list_t *p_face; // pointer to first element in face_list

retval = UF_MODL_ask_feat_body (feature_id, &body_id); // get body of slot
retval = UF_MODL_ask_feat_faces(feature_id, &face_list);// get all faces of slot
retval = UF_MODL_ask_list_count(face_list, &count); // get number of faces

p_face = face_list; // set pointer to first element in face_list

while (p_face != NULL)
{
tag_t offset_face;
tag_t sheet_body_id;
double *rp2 = new double; // offset distance
double *rp3 = new double; // edge curve tolerance
int *lp4 = new int; // not used
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// *rp2 = this->minimum_wall_size; // set offset in mm
*rp2 = 5.0;
*rp3 = 0.00254; // set tolerance in mm

/////////////////////////////////////////////////////
// prepare mark for UNDO after validate
// ( UNDO the extract and offset process )
UF_UNDO_user_visibility_t slot_visibility= UF_UNDO_any_vis;
UF_UNDO_mark_name_t slot_mark_name = NULL;
UF_UNDO_mark_id_t slot_mark_id;
int number = UF_UNDO_set_mark(slot_visibility, slot_mark_name, &slot_mark_id);

retval = UF_MODL_extract_face(p_face->eid, 0, &sheet_body_id);
FTN(uf5450)(&sheet_body_id, rp2, rp3, lp4, &offset_face);

retval = UF_MODL_ask_face_type(p_face->eid, &face_type);

bool valid = false;

if (face_type == 16 ) //cyl. face
{
valid = (0 != UF_MODL_operations (offset_face, body_id,  UF_NEGATIVE));

}
else if (face_type == 22) //bounded plane
{
valid = (0 == UF_MODL_operations (offset_face, body_id,  UF_UNSIGNED));
plane_face_count++;

}
else
{
cout << "\nError with face type in slot, type = " << face_type << endl;

}

/////////////////////////////////////////////////////
// UNDO the extract and offset process
number = UF_UNDO_undo_to_mark(slot_mark_id, slot_mark_name);

if (!valid)// if 0, then offset_face is not in body => invalid
{
return false;// invalid slot

}

p_face = p_face->next; // get pointer to next face in face_list
}

if (plane_face_count<3)
{
return false; // less than 3 faces => not valid

}

return true; // valid slot}
}

// SETS NAMES OF THE FACES

int F_Slot::set_face_names()
{
printf("F_Slot::set_face_names\n");

uf_list_p_t flat_face_list = NULL;
tag_t face_1, face_2, face_3, face_4, face_bottom;

// get list with faces from feature
// local_cs variables

int face_list_count = 0, retval;
int count_cyl_face = 0;
int face_type = 0;
int flag_face_1 =0, flag_face_2=0, flag_face_3=0, flag_face_4=0, flag_face_bottom=0;
int color=0;
int count_material = 0;
int edge_list_count = 0;
int cyl_edge_count = 0;
int vertex_count = 0;
int edge_list_index = 0;
int edge_type;
int count_virtual = 1;
char *face_name;
double z_dir[3];
double dir_x[3];
double dir_y[3];
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double local_cs[3];
double cross_product[3];
double x_dir[3];
double y_dir[3];
double point1[3];
double point2[3];
double middle_point_1[3], middle_point_2[3], face_middle_point[3];
double vec_diff[3];
double face_point[3] = {0.0, 0.0, 0.0};
double *face_point_p = face_point;
double face_param[2];
double angle;
double angle_2;
double grad_angle;
double grad_angle_2;

// double face_param[2];
double face_flat_point[2];

// double face_middle_point[2];
double direction[3];
double normal_cs[3];
tag_t  csys_id = NULL;
tag_t *exp_tags = NULL;
tag_t Face;
tag_t Edge;
uf_list_p_tface_list;
uf_list_p_tedge_list;
UF_DISP_conehead_attrb_s attrb;

exists_virtual_face = false;

//////////////////////////////////////////////////////////////////////
// ask the feature direction and location
retval = get_direction_location(dir_x, dir_y, local_cs);

//////////////////////////////////////////////////////////////////////
// insert the coord system and ask the positioning parameters
retval = create_coord_system( dir_x, dir_y, local_cs, cross_product, csys_id);

x_dir[0] = cross_product[0];
x_dir[1] = cross_product[1];
x_dir[2] = cross_product[2];

y_dir[0] = dir_x[0];
y_dir[1] = dir_x[1];
y_dir[2] = dir_x[2];

UF_VEC3_cross(y_dir, x_dir, z_dir);
retval = UF_MODL_ask_feat_faces(feature_id, &face_list);
retval = UF_MODL_ask_list_count(face_list, &face_list_count);

/////////////////////////////////////////////////////
// verify the normal_cs vector of the faces of the feature
for (int face_list_index = 0; face_list_index < face_list_count; face_list_index++)
{
retval = UF_MODL_ask_list_item(face_list, face_list_index, &Face);
retval = UF_MODL_ask_face_type(Face, &face_type);

if (face_type == 16 ) //cylindrical face
{
retval = UF_MODL_ask_face_edges(Face, &edge_list);

// get number of edges in list
retval = UF_MODL_ask_list_count(edge_list, &edge_list_count);

// loop through list of edges
for (int edge_list_index = 0; edge_list_index < edge_list_count; edge_list_index++)
{
// for each edge, verify to which face it belongs
retval = UF_MODL_ask_list_item(edge_list, edge_list_index, &Edge);
retval = UF_MODL_ask_edge_type(Edge, &edge_type);

if (edge_type != UF_MODL_LINEAR_EDGE)
{
cyl_edge_count++;
retval = UF_MODL_ask_edge_verts(

Edge,
point1,
point2,
&vertex_count);
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if ( cyl_edge_count == 1 )
{
UF_VEC3_midpt( point1, point2, middle_point_1 );

}

if ( cyl_edge_count == 2 )
{
UF_VEC3_midpt(point1, point2, middle_point_2);
UF_VEC3_midpt(middle_point_1, middle_point_2, face_middle_point);

// get_face_parm (Face, middle_point, face_param, face_point_p);
retval = UF_MODL_ask_face_parm(

Face,
face_middle_point,
face_param,
face_point);

// normal_cs vector to the corner faces
UF_VEC3_sub(face_point, face_middle_point, vec_diff);

UF_VEC3_angle_between(x_dir, vec_diff, z_dir, &angle);
UF_VEC3_angle_between(z_dir, vec_diff, x_dir, &angle_2);

grad_angle = (angle * 180.0) / (3.14159);
grad_angle_2 = (angle_2 * 180.0) / (3.14159);

// present the conehead to the vector
UF_DISP_conehead_attrb_s attrb;
UF_DISP_conehead(UF_DISP_ALL_ACTIVE_VIEWS,

face_point, vec_diff, 1);

UF_DISP_get_conehead_attrb(&attrb);
attrb.color = 3;

// condition to avoid the code to find the floor faces
if (grad_angle_2 >= 89 && grad_angle_2 <= 91 ||
grad_angle_2 >= 269 && grad_angle_2 <= 271)

{
// gambiarra, pois não conseguimos arrendondar o float

if (grad_angle > 0 && grad_angle < 90)
{

face_name ="CORNER_2";
UF_OBJ_set_name(Face, face_name);

}

if (grad_angle > 90 && grad_angle < 180)
{

face_name ="CORNER_3";
UF_OBJ_set_name(Face, face_name);

}

if (grad_angle > 180 && grad_angle < 270)
{

face_name ="CORNER_4";
UF_OBJ_set_name(Face, face_name);

}

if (grad_angle > 270 && grad_angle < 360)
{

face_name ="CORNER_1";
UF_OBJ_set_name(Face, face_name);

}

}
/* 20.12.99 calculates the distance between the normal_cs vector of the faces
 and the x_direction edge of the blank

retval = UF_MODL_ask_edge_verts(
sel_edge_id,
x_direction_point1,
x_direction_point2,
&vertex_count);

distance = sqrt( (pow((x_direction_point2[0] - face_point[0]), 2.0) +
pow((x_direction_point2[1] - face_point[1]), 2.0) +
pow((x_direction_point2[2] - face_point[2]), 2.0)));

*/
}
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} // end of circular edge condition

} // end of loop of edges of each face

} // end of cylindrical face condition

if (face_type == 22)
{
retval = UF_MODL_ask_face_parm(

Face,
face_middle_point,
face_param,
face_flat_point);

get_face_norm(Face, face_param, direction);
UF_VEC3_negate(direction, normal_cs);

if (y_dir[0] == normal_cs[0] && y_dir[1] == normal_cs[1]
&& y_dir[2] == normal_cs[2])

{
face_name ="FACE_1";
UF_OBJ_set_name(Face, face_name);
flag_face_1 = 1;
count_material = count_material + 1;
face_1 = Face;

}

if (x_dir[0] == normal_cs[0] && x_dir[1] == normal_cs[1]
&& x_dir[2] == normal_cs[2])

{
face_name ="FACE_2";
UF_OBJ_set_name(Face, face_name);
flag_face_2 = 1;
count_material = count_material + 1;
face_2 = Face;

}

if (y_dir[0] == (-1)*normal_cs[0] && y_dir[1] == (-1)*normal_cs[1]
&& y_dir[2] == (-1)*normal_cs[2])

{
face_name ="FACE_3";
UF_OBJ_set_name(Face, face_name);
flag_face_3 = 1;
count_material = count_material + 1;
face_3 = Face;

}

if (x_dir[0] == (-1)*normal_cs[0] && x_dir[1] == (-1)*normal_cs[1]
&& x_dir[2] == (-1)*normal_cs[2])

{
face_name ="FACE_4";
UF_OBJ_set_name(Face, face_name);
flag_face_4 = 1;
count_material = count_material + 1;
face_4 = Face;

}

if (z_dir[0] == normal_cs[0] && z_dir[1] == normal_cs[1]
&& z_dir[2] == normal_cs[2])

{
face_name ="FACE_BOTTOM";
UF_OBJ_set_name(Face, face_name);
flag_face_bottom = 1;
count_material = count_material + 1;
face_bottom = Face;

}

// present the conehead to the vector
UF_DISP_get_conehead_attrb(&attrb);
attrb.color = 3;
UF_DISP_set_conehead_attrb(&attrb);

UF_DISP_conehead(UF_DISP_ALL_ACTIVE_VIEWS,
face_flat_point, normal_cs, 1);

} // end of flat face condition
} // end of loop of faces



FESTEVAL���������������������������������������������8QLYHUVLW\�RI�7HFKQRORJ\�'DUPVWDGW��PHFKDQLFDO�HQJLQHHULQJ

���

// virtual faces identifying

if (flag_face_1 == 0)
{
count_virtual = count_virtual + 1;

}

if (flag_face_2 == 0)
{
count_virtual = count_virtual + 1;

}

if (flag_face_3 == 0)
{
count_virtual = count_virtual + 1;

}

if (flag_face_4 == 0)
{
count_virtual = count_virtual + 1;

}

if (flag_face_bottom == 0)
{
count_virtual = count_virtual + 1;

}
// end of virtual faces identification

if (count_virtual > 1)
{
exists_virtual_face = true;

}

UF_DISP_display_rpo_dimensions(feature_id,
-1,

exp_tags,
UF_DISP_VIEW_OF_LAST_CURSOR,
UF_DISP_USE_ORIGINAL_COLOR, color);

UF_DISP_refresh();

return 0;
}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features

uf_list_p_t F_Slot::get_faceint_features()
{
printf("F_Slot::get_faceint_features\n");

int guess1_given = 1;
int guess2_given = 1;
int face_list_count = 0;
int face_type = 0;
int count = 0;
double location[3];
char face_name[7];
bool exists_face_1 = false;
bool exists_face_2 = false;
bool exists_face_3 = false;
bool exists_face_4 = false;
bool exists_face_bottom = 0;
tag_t object1 = NULL_TAG;
tag_t object2 = NULL_TAG;
tag_t first_face = NULL_TAG;
tag_t second_face = NULL_TAG;
tag_t Face = NULL_TAG;
tag_t face_1 = NULL_TAG;
tag_t face_2 = NULL_TAG;
tag_t face_3 = NULL_TAG;
tag_t face_4 = NULL_TAG;
tag_t edge;
uf_list_p_t first_face_edges;
uf_list_p_t second_face_edges;
uf_list_p_t vertical_edges;
uf_list_p_t face_list;
uf_list_p_t virtedges_list;

UF_MODL_create_list(&virtedges_list);



'LSORPD�WKHVLV����6HEDVWLDQ�/HLEUHFKW�������������������������������������������������������������������������������FESTEVAL

���

UF_MODL_ask_feat_faces(feature_id, &face_list);
UF_MODL_ask_list_count(face_list, &face_list_count);
for (int face_list_index = 0; face_list_index < face_list_count; face_list_index++)
{
UF_MODL_ask_list_item(face_list, face_list_index, &Face);
UF_MODL_ask_face_type(Face, &face_type);
if (face_type == 22)
{
UF_OBJ_ask_name(Face, face_name);

if(strcmp(face_name, "FACE_1") == 0)
{
exists_face_1 = true;
face_1 = Face;

}
else if(strcmp(face_name, "FACE_2") == 0)
{
exists_face_2 = true;
face_2 = Face;

}
else if(strcmp(face_name, "FACE_3") == 0)
{
exists_face_3 = true;
face_3 = Face;

}
else if(strcmp(face_name, "FACE_4") == 0)
{
exists_face_4 = true;
face_4 = Face;

}
else if(strcmp(face_name, "FACE_BOTTOM") == 0)
{
exists_face_bottom = true;

}
}

}
if (exists_face_1 == false)
{
first_face = face_4;
second_face = face_2;

}
else if (exists_face_2 == false)
{
first_face = face_1;
second_face = face_3;

}
else if (exists_face_3 == false)
{
first_face = face_2;
second_face = face_4;

}
else if (exists_face_4 == false)
{
first_face = face_3;
second_face = face_1;

}

UF_MODL_ask_feat_location(feature_id, location);

UF_MODL_ask_face_edges(first_face, &first_face_edges);
vertical_edges = get_vertical_edges(first_face_edges);

for(int index=0; index<count;index++)
{
UF_MODL_ask_list_item(vertical_edges, index, &edge);
UF_MODL_put_list_item(virtedges_list, edge);

}

////////////////////////////////////////////////////////
// get second face edges
UF_MODL_ask_face_edges(second_face, &second_face_edges);
vertical_edges = get_vertical_edges(second_face_edges);

UF_MODL_ask_list_count(vertical_edges, &count);
printf("\nCOUNT:  %d\n", count);

for(index=0; index<count;index++)
{
UF_MODL_ask_list_item(vertical_edges, index, &edge);
UF_MODL_put_list_item(virtedges_list, edge);

}
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UF_MODL_create_list(&faceint_features);
faceint_features = get_edge_features(virtedges_list);

return faceint_features;
}

uf_list_p_t F_Slot::get_vertical_edges(uf_list_p_t face_edges)
{
int count;
int vertex_count;
double point1[3];
double point2[3];
double direction[3];
tag_t Edge;
uf_list_p_t vertical_edges;

UF_MODL_ask_list_count(face_edges, &count);
UF_MODL_create_list(&vertical_edges);

for (int index = 0; index < count; index++)
{
UF_MODL_ask_list_item(face_edges, index, &Edge);

//get edge vertex
UF_MODL_ask_edge_verts(Edge, point1, point2, &vertex_count);

//get edge direction
direction[0] = point2[0] - point1[0];
direction[1] = point2[1] - point1[1];
direction[2] = point2[2] - point1[2];
printf("\nNORMAL_CS:  %f, %f, %f\n", normal_cs[0], normal_cs[1], normal_cs[2]);
printf("\nDIRECTION:  %f, %f, %f\n", direction[0], direction[1], direction[2]);

if (normal_cs[0] == 0 && normal_cs[1] == 0) // z direction
{
if(direction[0] == 0 && direction[1] == 0) // z direction
{
UF_MODL_put_list_item(vertical_edges, Edge);

}
}

if (normal_cs[0] == 0 && normal_cs[2] == 0) // y direction
{
if(direction[0] == 0 && direction[2] == 0) // y direction
{
UF_MODL_put_list_item(vertical_edges, Edge);

}
}

if (normal_cs[1] == 0 && normal_cs[2] == 0) // x direction
{
if(direction[1] == 0 && direction[2] == 0) // x direction
{
UF_MODL_put_list_item(vertical_edges, Edge);

}
}

}

///////////////////////////////////////////////////
UF_MODL_ask_list_count(vertical_edges, &count);
printf("\nCOUNT VERTICAL EDGES:  %d\n", count);

///////////////////////////////////////////////////

return vertical_edges;
}

.������)B7KUHDG�FSS

// F_Thread

// symbolic thread feature

#include "F_Thread.h"
#include "F_Tools.h"

// CONSTRUCTOR (CREATE NEW FEATURE)

F_Thread::F_Thread()
{
printf("F_Thread\n");
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this->init_feature();
}

// CONSTRUCTOR (FEATURE EXISTS IN UG)

F_Thread::F_Thread(tag_t feature_id)
{
printf("F_Thread\n");

this->init_feature(feature_id);
}

// CONSTRUCTOR (FEATURE EXISTS IN STEP)

F_Thread::F_Thread(CTransferObject step_param)
{
printf("F_Thread\n");

this->init_feature(step_param);
}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Thread::get_step_param()
{
int retval;
CTransferObject *param;
param = F_Feature::get_step_param(); // The feature-unspecific parameters

// (1) Define all the feature-specific parameters
// that need to be stored in the step model

UF_MODL_symb_thread_data_t parameters;

double l_upper, l_lower;
double mjd_upper, mjd_lower;
double mnd_upper, mnd_lower;
double pt_upper, pt_lower;

// (2) Get all the parameters

retval = UF_MODL_ask_symb_thread_parms( this->feature_id,
&parameters);

l_upper = this->read_ug_attr_double("Length Upper");
l_lower = this->read_ug_attr_double("Length Lower");

mjd_upper = this->read_ug_attr_double("Major Diameter Upper");
mjd_lower = this->read_ug_attr_double("Major Diameter Lower");

mnd_upper = this->read_ug_attr_double("Minor Diameter Upper");
mnd_lower = this->read_ug_attr_double("Minor Diameter Lower");

pt_upper = this->read_ug_attr_double("Pitch Upper");
pt_lower = this->read_ug_attr_double("Pitch Lower");

// (3) Transfer parameters to step parameters

param->DoubleParam(F_TOOLS_str2dbl(parameters.length), "Length");
param->DoubleParam(l_upper, "Length_Upper");
param->DoubleParam(l_lower, "Length_Lower");

param->DoubleParam(F_TOOLS_str2dbl(parameters.major_dia), "Major_Dia");
param->DoubleParam(mjd_upper, "Major_Dia_Upper");
param->DoubleParam(mjd_lower, "Major_Dia_Lower");

param->DoubleParam(F_TOOLS_str2dbl(parameters.minor_dia), "Minor_Dia");
param->DoubleParam(mnd_upper, "Minor_Dia_Upper");
param->DoubleParam(mnd_lower, "Minor_Dia_Lower");

param->DoubleParam(F_TOOLS_str2dbl(parameters.pitch), "Pitch");
param->DoubleParam(pt_upper, "Pitch_Upper");
param->DoubleParam(pt_lower, "Pitch_Lower");

param->Strings(parameters.form, "Form");
param->Strings(parameters.callout, "Callout");
param->Strings(parameters.method, "Form");
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param->DoubleArray(parameters.axis_direction, "Dir_x", 3);

return param;
}

// USER DIALOG TO EDIT FEATURE PARAMETERS

F_Thread::edit()
{
// ADD CODE HERE !!!
uc1601("ERROR : Function not implemented for F_Thread yet.", 1);
}

// USER DIALOG TO CREATE NEW FEATURE

int F_Thread::create_ug_feature()
{
int retval = 0;
int ip2=0;
int instance[2];
int rotation[2];
int length[2];
int taper[2];
char thread_type[][38] = {"Instances", "No Instances"};
char thread_rotation[][38] = {"Right Hand", "Left Hand"};
char thread_length_flag[][38] = {"Full Thread", "Fixed Thread"};
char thread_tapered[][38] = {"Non Tapered", "Tapered"};
double face_param[2];
double norm[3];
double direction[3];
double loc[3];
double face_par[2];
tag_t thread_id;
tag_t cyl_face;
tag_t start_face;
UF_MODL_symb_thread_data_t thread;

retval = select_cylindrical_face("Select a cylindrical face to make the thread", cyl_face);

if (retval != 0) // back or cancel....
{
return -1;

}

thread.cyl_face = cyl_face;

retval = select_location("Select start face to create the thread", start_face, loc, face_par);

if (retval != 0)
{
return -1;

}

thread.start_face = start_face;

get_face_norm(start_face, face_param, norm);
UF_VEC3_negate(norm, direction);

thread.axis_direction[0] = direction [0];
thread.axis_direction[1] = direction [1];
thread.axis_direction[2] = direction [2];

//////////////////////////////////////////////////////////////////////////////////
// thread instances

retval = uc1605("Select thread type", ip2, thread_type, 2, instance);

if ((retval==1)||(retval==2)) // back or cancel
{
printf ("\nERROR hole type\n");
return -1;

}

else if (retval == 3) //ok
{
if (instance[0] == 1 && instance[1] == 0)
{
thread.include_instances = UF_MODL_INCL_INSTANCES;

}
if (instance[0] == 0 && instance[1] == 1)
{
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thread.include_instances = UF_MODL_NO_INSTANCES;
}

}

//////////////////////////////////////////////////////////////////////////////////
// thread rotation

retval = uc1605("Select thread rotation", ip2, thread_rotation, 2, rotation);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval == 3) //ok
{
if (rotation[0] == 1 && rotation[1] == 0)
{
thread.rotation = UF_MODL_RIGHT_HAND;

}
if (rotation[0] == 0 && rotation[1] == 1)
{
thread.rotation = UF_MODL_LEFT_HAND;

}
}

//////////////////////////////////////////////////////////////////////////////////
// thread length

retval = uc1605("Select thread length", ip2, thread_length_flag, 2, length);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval == 3) //ok
{
if (length[0] == 1 && length[1] == 0)
{
thread.length_flag = UF_MODL_FULL_THREAD;

}
if (length[0] == 0 && length[1] == 1)
{
thread.length_flag = UF_MODL_FIXED_LENGTH;

int length_array_dimension = 1;
int length_int_value[] = {1};
int length_variable_type[] = {301};
char * thread_length_message = "Enter thread length";
char length_menu_list[][16] = {"Lenght"};
char length_string_value[][31] = {"1.0000"};
double length_double_value[] = {1.0};
bool valid_input = false;

do
{
retval = uc1613( // show dialog-box
thread_length_message,
length_menu_list,
length_array_dimension,
length_int_value,
length_double_value,
length_string_value,
length_variable_type
);

switch (retval)
{
case 1: return -1; break; // back
case 2: return -1; break; // cancel
case 3: // OK - no user input
{
thread_length_message = "You did not enter anything!!! Enter Pocket parameters!!!";
valid_input = false;
break;

}
case 4: // OK - user input
{
valid_input = true;
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break;
}
case 8: return -2; break; // error, unable to bring up dialog
default:break;

}

}
while (!valid_input);

thread.length = length_string_value[0]; // set thread length
}

}

//////////////////////////////////////////////////////////////////////////////////
// thread diameters, pitch, angle
int param_array_dimension = 4;
int param_int_value[] = {1, 1, 1, 1};
int param_variable_type[] = {301, 301, 301, 301};
char * thread_parameters = "Enter thread parameters";
char param_menu_list[][16] = {"Major Diameter","Minor Diameter", "Pitch", "Angle"};
char param_string_value[][31] = {"1.0000", "1.0000", "1.0000", "1.0000"};
double param_double_value[] = {1.0, 1.0, 1.0, 1.0};

retval = uc1613( // show dialog-box
thread_parameters,
param_menu_list,
param_array_dimension,
param_int_value,
param_double_value,
param_string_value,
param_variable_type
);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval == 4) //ok
{
thread.major_dia = param_string_value[0];
thread.minor_dia = param_string_value[1];
thread.pitch = param_string_value[2];
thread.angle = param_string_value[3];

}

//////////////////////////////////////////////////////////////////////////////////
// thread taper
//////////////////////////////////////////////////////////////////////////////////
thread.tapped_dia = NULL;

retval = uc1605("Select thread.......", ip2, thread_tapered, 2, taper);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval == 3) //ok
{
if (taper[0] == 1 && taper[1] == 0)
{
char *stopstring;
char *dia = (char*) malloc(7);
double major_dia;
double minor_dia;
double taper = NULL;

thread.tapered = UF_MODL_NON_TAPERED;

major_dia = strtod( thread.major_dia, &stopstring );
minor_dia = strtod( thread.minor_dia, &stopstring );

taper = ((minor_dia+major_dia)/2);
_gcvt(taper, 7, dia);
thread.tapped_dia = dia;

}

if (taper[0] == 0 && taper[1] == 1)
{
int taper_array_dimension = 1;
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int taper_int_value[] = {1};
int taper_variable_type[] = {301};
char * thread_taper_message = "Enter thread....";
char taper_menu_list[][16] = {"Tapped Diameter"};
char taper_string_value[][31] = {"1.0000"};
double taper_double_value[] = {1.0};

thread.tapered = UF_MODL_TAPERED;

retval = uc1613( // show dialog-box
thread_taper_message,
taper_menu_list,
taper_array_dimension,
taper_int_value,
taper_double_value,
taper_string_value,
taper_variable_type
);

thread.tapped_dia = taper_string_value[0];
}

}

//////////////////////////////////////////////////////////////////////////////////
// thread number of starts
int starts_array_dimension = 1;
int starts_int_value[] = {1};
int starts_variable_type[] = {301};
char * thread_starts = "Enter thread number of starts";
char starts_menu_list_starts[][16] = {"Number Starts"};
char starts_string_value[][31] = {"1.0000"};
char * stopstring;
double starts_double_value[] = {1.0};

//////////////////////////////////////////////////////////////////////////////////
// show dialog-box
retval = uc1613(

thread_starts,
starts_menu_list_starts,
starts_array_dimension,
starts_int_value,
starts_double_value,
starts_string_value,
starts_variable_type
);

thread.num_starts = strtod( starts_string_value[0], &stopstring );// number of starts as a double

//////////////////////////////////////////////////////////////////////////////////
// thread method

int method[4];
char thread_method[][38] = {"Cut", "Rolled", "Ground", "Milled"};

retval = uc1605("Select thread method", ip2, thread_method, 4, method);

if ((retval==1)||(retval==2)) // back or cancel
{
printf("\nERROR hole type\n");
return -1;

}

else if (retval == 3) //ok
{
if (method[0] == 1 && method[1] == 0 && method[2] == 0 && method[3] == 0)
{
thread.method = "CUT";

}
if (method[0] == 0 && method[1] == 1 && method[2] == 0 && method[3] == 0)
{
thread.method = "ROLLED";

}
if (method[0] == 0 && method[1] == 0 && method[2] == 1 && method[3] == 0)
{
thread.method = "GROUND";

}
if (method[0] == 0 && method[1] == 0 && method[2] == 0 && method[3] == 1)
{
thread.method = "MILLED";

}
}

thread.form = NULL;
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thread.callout = NULL;

retval = UF_MODL_create_symb_thread(&thread, &thread_id); // create thread
feature_id = thread_id;

return 0;
}

// USER DIALOG TO SELECT THE PLACEMENT FACE

int F_Thread::select_cylindrical_face(char *message, tag_t &face_id)
{
int retval = 0;
int sel_response = 0;
tag_t sel_view_id;
double sel_cursor_position[3] = {0., 0., 0.};
double * sel_cursor_position_p = sel_cursor_position;
UF_UI_mask_t mask;
UF_UI_selection_options_p_t sel_options = new UF_UI_selection_options_t;

sel_options->other_options = 0;
sel_options->reserved = NULL;
sel_options->num_mask_triples = 1;
sel_options->mask_triples = &mask;
sel_options->mask_triples->object_type = UF_solid_type;
sel_options->mask_triples->object_subtype = UF_solid_face_subtype;
sel_options->mask_triples->solid_type = UF_UI_SEL_FEATURE_CYLINDRICAL_FACE;
sel_options->scope = UF_UI_SEL_SCOPE_WORK_PART;

retval = UF_UI_select_single(
message,
sel_options,
&sel_response,
&face_id,
sel_cursor_position_p,
&sel_view_id);

delete sel_options;

// check return values from selecting the face
if (sel_response == 4 || sel_response == 5) // 4: selected by name, 5: selected
{
retval = UF_DISP_set_highlight(face_id, 0);

}
else
{
return -1; // no valid selection, exit function with error

}

return 0;
}

// VALIDATES THE FEATURE

bool F_Thread::validate()
{
// ADD CODE HERE !!!
return true;
}

// SETS NAMES OF THE FACES

int F_Thread::set_face_names()
{
return 0;

}

// STORES FACE INTERACTING FEATURES IN GLOBAL ATTRIBUTE faceint_features

uf_list_p_t F_Thread::get_faceint_features()
{
return 0;

}
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// F_Face

// class for material faces

#include "F_Face.h"
#include "F_TOOLS.h"

// CONSTRUCTOR

F_Face::F_Face(tag_t face_id)
{
printf("F_Face\n");

this->face_id = face_id;
}

// DESTRUCTOR

F_Face::~F_Face()
{
printf("~F_Face\n");

}

// TRANSFERS AND RETURNS PARAMETERS TO CREATE THE STEP INSTANCE

CTransferObject* F_Face::get_step_param()
{
int retval;

CTransferObject* param;
param = new CTransferObject();

int num_points=18;
int i,j;
double point[3],uv_box[4],uv_para[2];
double u1[3],v1[3],u2[3],v2[3],unor[3],radii[2];
tag_t point_id;
double min_dist,pt_on_ent1[3],pt_on_ent2[3],schrittweite;

int numu1,numv1,ordu1,ordv1,closedstatu1,closedstatv1,periostatu1,periostatv1;
double uperiod1,vperiod1,knotu1[150],knotv1[150],polarray1[3000];

int type;

int norm_dir;
double dir[3], box[6], radius, rad_data;

retval = UF_MODL_ask_face_data(this->face_id, &type, point, dir, box, &radius, &rad_data,
&norm_dir);

if (type == UF_bounded_plane_subtype)
{
param->IntParam(face_id, "Face_Id");
param->DoubleArray(point, "Location", 3);
param->DoubleArray(dir, "Normal", 3);
param->Type("FACE_SURFACE");
param->Subtype("PLANE_SURFACE");

}

else if (type == UF_cylinder_subtype)
{
param->IntParam(face_id, "Face_Id");
param->DoubleArray(point, "Location", 3);
param->DoubleArray(dir, "Axis", 3);
param->IntParam(norm_dir, "Normal");
param->DoubleParam(radius, "Radius");
param->Type("FACE_SURFACE");
param->Subtype("CYL_SURFACE");

}
else if (type == UF_sphere_subtype)
{
param->IntParam(face_id, "Face_Id");
param->DoubleArray(point, "Center ", 3);
param->Type("FACE_SURFACE");
param->Subtype("SPHERE_SURFACE");

}
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else if (type == UF_cone_subtype)
{
param->IntParam(face_id, "Face_Id");
param->DoubleArray(point, "Location", 3);
param->DoubleArray(dir, "Axis", 3);
param->DoubleParam(radius, "Major_Rad");
param->DoubleParam(rad_data, "Minor_Rad");
param->IntParam(norm_dir, "Normal");
param->Type("FACE_SURFACE");
param->Subtype("CONE_SURFACE");

}

else if (type == UF_fillet_surface_subtype)
{
param->IntParam(face_id, "Face_Id");
param->Type("FACE_SURFACE");
param->Subtype("FILLET_SURFACE");

}

else if (type == UF_surface_of_revolution_subtype)
{
param->IntParam(face_id, "Face_Id");
param->Type("FACE_SURFACE");
param->Subtype("REVOLUTION_SURFACE");
param->DoubleArray(dir, "Axis", 3);
param->DoubleArray(point, "Location", 3);

}

else if (type == UF_b_surface_subtype)
{
FTN(uf5404)(&face_id,uv_box);
schrittweite = (1/((double)num_points-1));

for(i=(num_points)/2; i<num_points; i++)
{
uv_para[0]=(uv_box[0] + uv_box[1]) * ( schrittweite * i);

for(j=2; j<num_points; j++)
{
uv_para[1] = (uv_box[2] + uv_box[3]) * (schrittweite * j);
UF_MODL_ask_face_props(this->face_id,uv_para,point,u1,v1,u2,v2,unor,radii);  // input:

face_id, uv_para, output : point, Nbleitungen, Normalenvektor, und Krümmungen
UF_CURVE_create_point(point,&point_id);
UF_MODL_ask_minimum_dist(point_id,this-

>face_id,1,point,1,pt_on_ent2,&min_dist,pt_on_ent1,pt_on_ent2);
if (min_dist > 0.5)     // lösche Punkt, wenn er nicht auf der face liegt
{

UF_OBJ_delete_object(point_id);
UF_CURVE_create_point(pt_on_ent2,&point_id);
point[0]=pt_on_ent2[0];
point[1]=pt_on_ent2[1];
point[2]=pt_on_ent2[2];

}
i=num_points;
j=num_points;

}
}

param->Type("FACE_SURFACE");
param->Subtype("NURBS_SURFACE");

param->IntParam(this->face_id, "Face_Id");

param->DoubleArray(point, "Location", 3);

if (this->face_id != NULL_TAG)
{

FTN(uf5441)(&face_id,&numu1,&numv1,&ordu1,&ordv1,
&closedstatu1,&closedstatv1,&periostatu1,&uperiod1,
&periostatv1,&vperiod1,knotu1,knotv1,polarray1);

param->IntParam(this->face_id,"Surf_Id");
param->IntParam(numu1, "U_Poles");
param->IntParam(numv1, "V_Poles");
param->IntParam(ordu1, "U_Degree");
param->IntParam(ordv1, "V_Degree");
param->IntParam(closedstatu1, "U_Closed");
param->IntParam(closedstatv1, "V_Closed");
param->IntParam(periostatu1, "U_Period_Status");
param->DoubleParam(uperiod1, "U_Period");
param->IntParam(periostatv1, "V_Period_Status");
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param->DoubleParam(vperiod1, "V_Period");

for (i = 0; i < (numu1 + ordu1); i++)
param->DoubleParam(knotu1[i],"U_Knots");

for (i = 0; i < (numv1 + ordv1); i++)
param->DoubleParam(knotv1[i],"V_Knots");

for (i = 0; i < 4*(numu1 * numv1); i++)
param->DoubleParam(polarray1[i],"Poles");

}
}

CStepUG* EdgeRef;
tag_t act_edge;
uf_list_p_t  edge_list;
int list_count;
CPropertyList* llist;
uf_loop_p_t loop_list;

retval = UF_MODL_ask_face_loops(this->face_id, &loop_list);

while (loop_list)
{

CTransferObject* loop_gf = new CTransferObject();

edge_list = loop_list->edge_list;

UF_MODL_ask_list_count(edge_list,&list_count);

for ( i=0; i<list_count;i++)
{
UF_MODL_ask_list_item(edge_list,i,&act_edge);

EdgeRef = this->read_curve(act_edge, "Edge");

loop_gf->Reference(EdgeRef, "Edge");
}

llist = loop_gf->Properties();
llist->Name("loops");
param->DoubleField("LOOPS", llist);

loop_list = loop_list->next;
}

return param;
}

// CREATES CURVE IN STEP

CStepUG* F_Face::read_curve(tag_t edge_id, char* name)
{  
CStepUG* result;

// if curve already exists
// {
// result = existing_curve
// }
// else
{

UF_CURVE_spline_s data_structure;
UF_CURVE_line_t line_coords;
UF_CURVE_arc_t arc_coords;
UF_CURVE_struct_p_t  curve_struct;

double matrix_values[9];

double point1[3], point2[3];
int vertex_count;

int return_status=0,type=0,subtype=0,list_count=0,one=1,two=2,count=0;
int error_flag=0;
tag_t act_curve=NULL_TAG;

// UF_CURVE_spline_t data_structure[15];
double tolerance=0.02;
char error[132];

double direction[3], unit_vec[3];
int curve_type;
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double* curve_data;
CStepUG* PointRef1, *PointRef2;
double magnitude;
tag_t search_edge = NULL_TAG;

CTransferObject* tr_obj = new CTransferObject();

UF_MODL_create_curve_from_edge(edge_id,&act_curve);
UF_OBJ_set_blank_status(edge_id,UF_OBJ_BLANKED);

return_status = UF_CURVE_ask_curve_struct(act_curve,&curve_struct);
return_status = UF_CURVE_ask_curve_struct_data(curve_struct,

&curve_type,
&curve_data);

tr_obj->Type("EDGE_CURVE");
tr_obj->IntParam(edge_id, "Edge_Id");

return_status = UF_MODL_ask_edge_verts(edge_id, point1, point2, &vertex_count);

tr_obj->IntParam(vertex_count, "Vertex_count");

if (vertex_count > 0)
{
PointRef1 = this->read_point(point1, "StartPoint");
tr_obj->Reference(PointRef1, "StartPoint");

PointRef2 = this->read_point(point2, "EndPoint");
tr_obj->Reference(PointRef2, "EndPoint");

}

if (curve_type == UF_spline_type)
{
return_status=UF_CURVE_ask_spline_data(act_curve,&data_structure);

if(return_status)
{
UF_get_fail_message(return_status,error);
printf(" %s\n",error);

}
else
{
tr_obj->IntParam(act_curve, "Curve_Id");
tr_obj->IntParam(data_structure.num_poles,"Num_Poles");
tr_obj->IntParam(data_structure.order,"Degree");
tr_obj->IntParam(data_structure.is_rational,"Rational");
tr_obj->DoubleArray(data_structure.knots, "Knots",

data_structure.num_poles+data_structure.order);

count=0;

for (int j=0; j<data_structure.num_poles ; j++)
{
tr_obj->DoubleParam(data_structure.poles[j][0], "Poles");
tr_obj->DoubleParam(data_structure.poles[j][1], "Poles");
tr_obj->DoubleParam(data_structure.poles[j][2], "Poles");
tr_obj->DoubleParam(data_structure.poles[j][3], "Poles");

}
tr_obj->DoubleParam(data_structure.start_param,"Start_Param");
tr_obj->DoubleParam(data_structure.end_param,"End_Param");
tr_obj->Subtype("NURBS_CURVE");

}
}
else if (curve_type == UF_line_type)
{
return_status = UF_CURVE_ask_line_data(act_curve, &line_coords);

if(return_status)
{
UF_get_fail_message(return_status,error);
printf(" %s\n",error);

}
else
{
for (int i = 0; i< 3;i++)
direction[i] = line_coords.end_point[i]-line_coords.start_point[i];

tolerance = 0.0001;
return_status = UF_VEC3_unitize(direction, tolerance, &magnitude, unit_vec);
if (return_status) // normalization was not possible
tr_obj->DoubleArray(direction, "Direction",3);
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else
tr_obj->DoubleArray(unit_vec, "Direction",3);

tr_obj->IntParam(act_curve, "Curve_Id");
tr_obj->Subtype("LINE_CURVE");

}
}
else if (curve_type == UF_circle_type)
{
return_status = UF_CURVE_ask_arc_data(act_curve, &arc_coords);

if(return_status)
{
UF_get_fail_message(return_status,error);
printf(" %s\n",error);

}
else
{

return_status = UF_CSYS_ask_matrix_values(arc_coords.matrix_tag, matrix_values);
if(return_status)
{
UF_get_fail_message(return_status,error);
printf(" %s\n",error);

}

tr_obj->DoubleArray(matrix_values, "Matrix",9);
tr_obj->DoubleParam(arc_coords.start_angle, "StartAngle");
tr_obj->DoubleParam(arc_coords.end_angle, "EndAngle");
tr_obj->DoubleArray(arc_coords.arc_center, "Center",3);
tr_obj->DoubleParam(arc_coords.radius, "Radius");
tr_obj->IntParam(act_curve, "Curve_Id");
tr_obj->Subtype("ARC_CURVE");

}
}

result = IMCreateFeature(tr_obj);

}

return result;
}

// CREATES POINT IN STEP

CStepUG* F_Face::read_point(double point_coords[3], char* name)
{
CStepUG* result;

// if point already exists
// {
// result = existing_point
// }
// else
{
tag_t point = NULL_TAG, search_point = NULL_TAG;
int response;

CTransferObject* tr_obj = new CTransferObject();
tr_obj->Type("VERTEX_POINT");
tr_obj->Subtype(name);
response = UF_CURVE_create_point(point_coords, &point);
tr_obj->IntParam(point, "Point_Id");
response = UF_OBJ_set_blank_status(point,UF_OBJ_BLANKED);
tr_obj->DoubleArray(point_coords, name, 3);
result = IMCreateFeature(tr_obj);

}

return result;
}

// ADDS USER SPECIFIED DOUBLE ATTRIBUTE TO FACE

F_Face::add_ug_attr_double(char* name, double value)
{
UF_ATTR_value_t uf_value;

uf_value.type = UF_ATTR_real;
uf_value.value.real = value;

UF_ATTR_assign(this->face_id, name, uf_value);
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}

// READS USER SPECIFIED DOUBLE ATTRIBUTE FROM FACE

double F_Face::read_ug_attr_double(char* name)
{
double result;

UF_ATTR_value_t uf_value;
int retval;

retval = UF_ATTR_read_value(this->face_id, name, UF_ATTR_real, &uf_value);

if (uf_value.type != 0)
{
result = uf_value.value.real;

}
else
{
result = 0.0;

}

return result;
}

// ADDS USER SPECIFIED INTEGER ATTRIBUTE TO FACE

F_Face::add_ug_attr_int(char* name, int value)
{
UF_ATTR_value_t uf_value;

uf_value.type = UF_ATTR_integer;
uf_value.value.integer = value;

UF_ATTR_assign(this->face_id, name, uf_value);
}

// READS USER SPECIFIED ATTRIBUTE FROM FACE

int F_Face::read_ug_attr_int(char* name)
{
int result;

UF_ATTR_value_t uf_value;
int retval;

retval = UF_ATTR_read_value(this->face_id, name, UF_ATTR_integer, &uf_value);

if (uf_value.type != 0)
{
result = uf_value.value.integer;

}
else
{
result = 0;

}

return result;
}

.������)B7RROV�FSS

// F_Tools

// some global functions for general tasks

#include "F_TOOLS.h"

// CREATES AND RETURNS INSTANCE OF FESTEVAL FEATURE CLASS (TYPE KNOWN)

F_Feature* F_TOOLS_get_feature_object(F_Type type)
{
F_Feature* result = NULL;

switch(type)
{
case F_UNKNOWN :
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result = NULL;
break;

case F_INSTANCE :

result = NULL;
break;

case F_CHAMFER :

result = new F_Chamfer();
break;

case F_PLANAR_FACE :

result = new F_Planar_Face();
break;

case F_POCKET :

result = new F_Pocket();
break;

case F_HOLE_SIMPLE :

result = new F_Hole_Simple();
break;

case F_HOLE_CBORE :

result = new F_Hole_CBore();
break;

case F_HOLE_CSUNK :

result = new F_Hole_CSunk();
break;

case F_SLOT :

result = new F_Slot();
break;

case F_THREAD :

result = new F_Thread();
break;

// ADD CASES FOR NEW FEATURE TYPES HERE

}

return result;
}

// CREATES AND RETURNS INSTANCE OF FESTEVAL FEATURE CLASS (UG FEATURE KNOWN)

F_Feature* F_TOOLS_get_feature_object(tag_t feature_id)
{
F_Feature* result = NULL;

F_Type type;
type = F_TOOLS_get_feature_type(feature_id);

switch(type)
{
case F_UNKNOWN :

result = NULL;
break;

case F_INSTANCE :   // IF INSTANCE USE MASTER (RECURSION !)

tag_t master_feature;
UF_MODL_ask_master(feature_id, &master_feature);
result = F_TOOLS_get_feature_object(master_feature);

break;

case F_CHAMFER :

result = new F_Chamfer(feature_id);
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break;

case F_PLANAR_FACE :

result = new F_Planar_Face(feature_id);
break;

case F_POCKET :

result = new F_Pocket(feature_id);
break;

case F_HOLE_SIMPLE :

result = new F_Hole_Simple(feature_id);
break;

case F_HOLE_CBORE :

result = new F_Hole_CBore(feature_id);
break;

case F_HOLE_CSUNK :

result = new F_Hole_CSunk(feature_id);
break;

case F_SLOT :

result = new F_Slot(feature_id);
break;

case F_THREAD :

result = new F_Thread(feature_id);
break;

// ADD CASES FOR NEW FEATURE TYPES HERE

}

return result;
}

// CREATES AND RETURNS INSTANCE OF FESTEVAL FEATURE CLASS (STEP PARAMS KNOWN)

F_Feature* F_TOOLS_get_feature_object(CTransferObject* param)
{
F_Feature* result = NULL;

F_Type type;
type = F_TOOLS_get_feature_type(param->Type());

switch(type)
{
case F_UNKNOWN :

result = NULL;
break;

case F_INSTANCE :

result = NULL;
break;

case F_CHAMFER :

result = new F_Chamfer(param);
break;

case F_PLANAR_FACE :

result = new F_Planar_Face(param);
break;

case F_POCKET :

result = new F_Pocket(param);
break;

case F_HOLE_SIMPLE :
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result = new F_Hole_Simple(param);
break;

case F_HOLE_CBORE :

result = new F_Hole_CBore(param);
break;

case F_HOLE_CSUNK :

result = new F_Hole_CSunk(param);
break;

case F_SLOT :

result = new F_Slot(param);
break;

case F_THREAD :

result = new F_Thread(param);
break;

// ADD CASES FOR NEW FEATURE TYPES HERE

}

return result;
}

// RETURNS TYPE OF FEATURE (UG FEATURE KNOWN)

F_Type F_TOOLS_get_feature_type(tag_t feature_id)
{
F_Type result = F_UNKNOWN;
char* type;

UF_MODL_ask_feat_type(feature_id, &type);

result = F_TOOLS_get_feature_type(type);

return result;
}

// RETURNS TYPE OF FEATURE (UG TYPE KNOWN)

F_Type F_TOOLS_get_feature_type(char* type)
{
F_Type result;

if (strcmp(type, "INSTANCE") == 0)
{
result = F_INSTANCE;

}
else if (strcmp(type, "CHAMFER") == 0)
{
result = F_CHAMFER;

}
else if (strcmp(type, "SWP104") == 0)
{
result = F_PLANAR_FACE;

}
else if (strcmp(type, "RECT_POCKET") == 0)
{
result = F_POCKET;

}
else if (strcmp(type, "SIMPLE HOLE") == 0)
{
result = F_HOLE_SIMPLE;

}
else if (strcmp(type, "CBORE_HOLE") == 0)
{
result = F_HOLE_CBORE;

}
else if (strcmp(type, "CSUNK_HOLE") == 0)
{
result = F_HOLE_CSUNK;

}
else if (strcmp(type, "RECT_SLOT") == 0)
{
result = F_SLOT;
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}
else if (strcmp(type, "SYMBOLIC_THREAD") == 0)
{
result = F_THREAD;

}

// ADD CASES FOR NEW FEATURE TYPES HERE

else
{
result = F_UNKNOWN;

}

return result;
}

// CONVERTS STRING-VALUE TO DOUBLE-VALUE

double F_TOOLS_str2dbl(const char* string)
{
char *result_string;
double result;

if (string != NULL)
{
result_string = strstr(string, "=");
if (result_string != NULL)
{
result_string = _strinc(result_string);
result = atof(result_string);

}
else
{
result = 0.0;

}
}
else
{
result = 0.0;

}

return result;
}

// GET AND RETURN ALL FEATURES (RECURSIVE FUNCTION)

uf_list_p_t F_TOOLS_get_feature_list(tag_t base)
{

// GET CHILDREN OF BASE_FEATURE

uf_list_p_t feature_list;

int num_parents;
tag_t* parent_array;
int num_children;
tag_t* children_array;

UF_MODL_ask_feat_relatives( base,
&num_parents,
&parent_array,
&num_children,
&children_array);

// TRANSFER ARRAY TO LIST

int f_nr;

UF_MODL_create_list(&feature_list);

for (f_nr = 0; f_nr < num_children; f_nr++)
{
tag_t feature_id;
feature_id = children_array[f_nr];

UF_MODL_put_list_item(feature_list, feature_id);

// GET CHILDREN AND ADD TO LIST

uf_list_p_t children_list;
int children_count;
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children_list = F_TOOLS_get_feature_list(feature_id); // RECUSRION !!!!
UF_MODL_ask_list_count(children_list, &children_count);

int c_nr;

for (c_nr = 0; c_nr < children_count; c_nr++)
{
tag_t children_id;
UF_MODL_ask_list_item(children_list, c_nr, &children_id);

UF_MODL_put_list_item(feature_list, children_id);
}

}

// ORDER LIST

uf_list_p_t ordered_feature_list;
UF_MODL_create_list(&ordered_feature_list);

ordered_feature_list = F_TOOLS_order_uf_list(feature_list);

return ordered_feature_list;
}

// ORDERS A LIST WITH UG FEATURES (TAG_T)

uf_list_p_t F_TOOLS_order_uf_list(uf_list_p_t feature_list)
{
uf_list_p_t ordered_feature_list;
UF_MODL_create_list(&ordered_feature_list);

 int count;
UF_MODL_ask_list_count(feature_list, &count);

 // GET LOWEST ENTRY

if (count > 0)
{
tag_t lowest;

UF_MODL_ask_list_item(feature_list, 0, &lowest);

for (int f_nr = 0; f_nr < count; f_nr++)
{
tag_t actual;
UF_MODL_ask_list_item(feature_list, f_nr, &actual);

if (F_TOOLS_get_time_stamp(actual) < F_TOOLS_get_time_stamp(lowest))
{
lowest = actual;

}
}

 // PUT LOWEST IN ORDERED LIST

UF_MODL_put_list_item(ordered_feature_list, lowest);

 // DELETE LOWEST ENTRY FROM ORIGINAL LIST

UF_MODL_delete_list_item(&feature_list, lowest);

 // ORDER REST OF ORIGINAL LIST

uf_list_p_t ordered_rest_list;

ordered_rest_list = F_TOOLS_order_uf_list(feature_list);

 // ATTACH ORDERED REST LIST TO ORDERED LIST

UF_MODL_ask_list_count(ordered_rest_list, &count);

for (f_nr = 0; f_nr < count; f_nr++)
{
tag_t actual;
UF_MODL_ask_list_item(ordered_rest_list, f_nr, &actual);

UF_MODL_put_list_item(ordered_feature_list, actual);
}

}

return ordered_feature_list;
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}

// RETURNS THE TIME STAMP OF A FEATURE (ORDER OF CREATION)

int F_TOOLS_get_time_stamp(tag_t feature_id)
{
char* name;
char* timestring;
char* compstr = "()";
int timestamp;

UF_MODL_ask_feat_name(feature_id, &name); // GET FEATURE NAME

int pos = 0; // FIND OPEN BRACKET
while (name[pos] != compstr[0])
{
pos = pos + 1;

}
pos = pos + 1;

timestring = &name[pos];

pos = 0; // FIND CLOSED BRACKET
while (timestring[pos] != compstr[1])
{
pos = pos + 1;

}
timestring[pos] = compstr[2];

timestamp = atoi(timestring); // CONVERT TO INT

return timestamp;
}

// CREATES LABELED DIALOG WITH THE OPTIONS YES AND NO

bool F_TOOLS_yes_no_dialog(char* message)
{
bool result;
int retval;

char label[1][38] = {""};

for (unsigned int pos=0; pos <= strlen(message); pos++)
{
label[0][pos] = message [pos];

}

retval = uc1603( "Please select OK or Cancel.", 1,
label,
1);

if (retval == 5)
{
result = true;

}
else
{
result = false;

}

return result;

}
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