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1. Introduction

1.1 Purpose

This report documents and delivers the efforts of ISE ESTEP task members in developing a common understanding of and a common way to apply the Ship Moulded Forms application protocol (AP 216).

This subsection describes the purpose and intended audience for the particular document.

1.2 Identification of the System

Evolution of STEP (ESTEP) is a task of the MARITECH ASE sponsored, industry led project titled “Integrated Shipbuilding Environment (ISE).” The one year program is a collaborative effort that includes several U.S. shipyards, software vendors, and research institutions.  The term “Shipyard” is used to mean not only the commercial shipyards, but also the “virtual” shipyard represented by the U.S. Navy and the NAVSEA CAD-2 program.

The ESTEP team is led by Intergraph with members from the following organizations: American Bureau of Shipping (ABS), Dassault Systemes, Electric Boat Corporation, Litton Ingalls Shipbuilding, Intergraph Corporation, Atlantec Enterprise Solutions (AES), National Steel and Shipbuilding Company (NASSCO), Naval Surface Warfare Center - Carderock Division, and Newport News Shipbuilding. 

1.3 Scope

1.1.1 Identification

This document specifies the agreements among the Estep members with respect to their implementations of translators for the Ship Moulded Forms application protocol (AP216). Such agreements are required due to the following reasons:

· Sub-setting of large models to ease implementation

Reducing the number of different types valid for the exchange means that less code needs to be developed. An example would be a reduction of the number of curve subtypes that are used in the Estep implementations.

· Removal of not required elements to reduce complexity

Where parts of the standard are not used or are out of scope, the translators need not develop code to cater for this type of information. For example, much of ISO 10303-46 can be used in CAD systems, therefore, partners may agree to exclude this from their translators though it may be a part of the standard that they use.

· Clarification of ambiguities to achieve compatible translators

Where definitions are ambiguous or incorrect, statements are made to provide a common interpretation of them. For example, assembly structures may be generated for many purposes (construction, maintenance etc.) and in many ways; therefore, these are clarified and re-worded.

1.1.2 System Overview

Under the ISE ESTEP task, the MariSTEP team formed under DARPA MARITECH, will continue its efforts under MARITECH ASE to create product model standards for the shipbuilding industry and to implement translators supporting the exchange of this data. The team includes several shipyards - Electric Boat Corporation (EBC), Newport News Shipbuilding (NNS), National Steel and Shipbuilding Company (NASSCO), and Litton Ingalls Shipbuilding (Ingalls).  It also includes CAD vendors supporting these and other U.S. shipyards – Dassault Systemes of America (Dassault), Intergraph Corporation, and Atlantec Enterprise Solutions (AES). The American Bureau of Shipping (ABS) will also participate in addressing the translation to support the import of STEP structural data.  The Naval Surface Warfare Center (NSWC) will provide expertise and technical contribution for the implementation of a mechanism to translate library parts contained within the CAD design, and will also provide an important liaison from the ISE Electronic Commerce (EC) task Parts Library effort.

Table 1  Translator Development Participants

Shipyard
CAD Vendor
CAD Environment

Electric Boat
Dassault
Catia

Newport News Shipbuilding
Dassault
Catia

NASSCO
Atlantec Enterprise Solutions
TRIBON

Litton Ingalls Shipbuilding
Dassault
Catia

NAVSEA & Avondale
Intergraph
Intergraph Products

ABS
 
ABS Analysis Software

2. Applicable Documents, Reference, and Glossary

2.1 Acronyms, Definitions, and Abbreviations

AAM:

Application Activity Model  

ABS: 

American Bureau of Shipping
AIC:

Application Interpreted Construct

AIM: 

Application Interpreted Model

AP: 
(Application Protocol); Documents that specify the format for representing product data within a set of related processes or activities.

AP 216: 
AP for Ship Moulded Forms

AP 218: 
AP for Ship Structure

ARM: 

Application Reference Model  

BB: 
 (Building Block);  small schema of related entities, which combined with other building blocks, create an AP schema.  The concept of BBs allows the reuse of the same BB(s) in multiple AP schemas.  They were originally defined by EMSA and have been modified for the MariSTEP schemas.

CAD:

Computed Aided Design

CAM:

Computer Aided Manufacturing

CATIA:
Dassault CAD system

CD: 

Committee Draft  

CDC: 

Committee Draft for Comment

CM:

Configuration Management

CSG:

Constructive Solid Geometry

DARPA:
Defense Advanced Research Projects Agency

DDD:

Detailed Design Document

DIS: 

Draft International Standards  

EB: 

Electric Boat

EDM:
(EXPRESS Data Manger);  STEP Toolkit developed and marketed by EPM Technology, Oslo, Norway

EMSA: 
European Marine STEP Association

EXPRESS: 
A formal data specification language that specifies the product information to be represented.

EXPRESS-G:
A formal standard for graphical layout of an EXPRESS data model.

EXPRESS-X:
A formal data modeling mapping language to map entities and attributes of one data model to another.

FEA: 

Finite Element Analysis

FDD:

Functional Design Document

FDIS: 

Final Draft International Standard

GUID:

Globally Unambiguous Identifier
IDPE: 

Integrated Product Data Environment

IGES: 
(Initial Graphics Exchange Specification); Defines a neutral data format that allows for the digital exchange of information among computer-aided design (CAD) systems. This supports  engineering drawings and piping data. Version 5.2 is the current approved issue of IGES. 

IPO: 
(IGES/PDES Organization); ANSI-accredited U.S. body of individuals from government and academia dedicated to the development of standards and technology for the exchange of product model data. 

IR: 

Industry Review  

IS: 

International Standard 

ISDP:

(Integrated Ship Design & Production); Intergraph’s shipbuilding product suite

ISO: 

International Organization for Standardization.

KCS: 

Kockums Computer Systems

MariSTEP: 
DARPA MARITECH Program which implemented prototype STEP translators for ISO Shipbuilding APs. 

NASSCO: 
National Steel and Shipbuilding Company

Native Data:  
Data in the internal format used by a shipbuilder / CAD vendor

NIDDESC: 
Navy Industry Digital Data Exchange Standards Committee 

NIST: 
(National Institute of Standards and Technology); provides technical coordination for the work being done by IPO.

NNS: 

Newport News Shipbuilding
NSRP: 

National Shipbuilding Research Program

NURBS:  
Non-uniform Rational B-splines
P-Lib: 

Parts Library

Part 21:  
STEP Implementation Method - Clear Text Encoding of Exchange Structure
Part 21 File:  
STEP data in the format specified by ISO STEP Part 21

Part 41: 
STEP Integrated Generic Resources - Fundamentals of Product Description and Support 

Part 42: 
STEP Integrated Generic Resources: Geometric and Topological Representation

PDES: 
(Product Data Exchange using STEP); the U.S. organizational activity that supports the development and implementation of STEP

PDM:

Product Data Management
PM: 

Product Model 

PMDB: 
Product Model Data Base
Postprocessor:  
A software unit that translates product information from an independent public domain product data format to the internal format of a particular computer system.

Preprocessor:  
A software unit that translates product information from the internal format of a particular computer system to an independent public domain product data format.

ProSTEP: 
German STEP consortium  focusing on the automotive industry which has been responsible for the development of AP 214.

R&D:

Research and Development

SafeHull:
Structural evaluation software from American Bureau of Shipping

SC4:
TC184/SC4 is a standing subcommittee of the International Organization for standardization ISO.  SC4 is developing standards which provide capabilities to describe and manage product data throughout the life of the product.

SDAI: 

STEP Data Access Interface 

SeaSprite: 
(Software Architecture for Ship Product Data Integration and Exchange); An ESPRIT project which implemented STEP translators for ISO Shipbuilding APs.

SEDS:
SC4 Standard Enhancement and Discrepency System.

SOLIS: 
(STEP On-Line Information Service); Available through anonymous ftp, kermit server, electronic mail or Internet Gopher.

STEP: 
(STandard for the Exchange of Product Model Data); It is the familiar name given for the international standard ISO 10303 Industrial Automation Systems and Integration - Product Model Representation and Exchange. The objective is to provide a mechanism that is capable of describing product model data throughout the life cycle of a product. The standard is an organization of parts, each published separately.

TBD:

To Be Determined
TC8: 

Committee - Ships and Marine Technology, headed by Capt. Piersall 

TRIBON:
Kockums Computer Systems (KCS) CAD / CAM system

UoF: 

Unit of Functionality  

US PRO: 
(U.S. Product Data Association); provides the legal and financial operation for IPO

VDS:

(Vehicle Design System); Intergraph’s base product in the ISDP product suite

VIVID:

A CAD/CAM system developed internally by Newport News Shipbuilding
2.2 Referenced Documents

1. ISE 1 Proposal –Solicitation #MASE 99-03 – IFS-0003/99

2. Technically Investment Agreement (TIA) Agreement #20000225.
3. ISO 10303.216 - “Application Protocol  Ship Moulded Forms”; Working Document of ISOTC184/SC4/WG3/N789.

4. Integrated Shipbuilding Environment (ISE) Evolution of STEP (ESTEP); AP/Conformance Class Selection Report Task Subtask 4.1.1; December 21, 1999

5. EMSA Implementation Agreements Log v2.5, European Maritime STEP Association (EMSA), 04-22-1999

6. ProSTEP Round Table Agreement Log, Version August 1997

7. Usage Guide for the STEP PDM Schema v4.1, 02-29-2000

3. Implementers Agreements

The subsequent sections detail the agreements that where reached among the Estep members when implementing ISO10303.216 CC4.

Agreements are classified according to their impact on the model usage and the implementation into the following classes:

· MAP - the agreement is related to the mapping of native schema to AP schema or vice versa

· INST - the agreement is related to the way entities of the AP schema are instantiated

· SUB - the agreement effectively subsets the AP schema

· P21 - the agreement is related to the use of part 21

3.1 General Agreements

1.1.3 Model Degradation Strategy

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
MAP
1
11.04.99
permanent

Preprocessor: A native model shall be mapped onto a STEP physical file in its highest possible semantic mode and according to the conformance class in question. The native model shall not be converted to a lower-valued semantic model. Higher-level semantics means that the model can be transferred to a lower-level semantics, but not vice versa.

Postprocessor: STEP-import translators shall be capable of reading also a higher-valued model and converting it to a possibly lower-valued native model. It is accepted that a tool provided by a third party may be used as an intermediate stage if this reduces the potential degradation of the data.

1.1.4 Part 21 Implementation Level

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
P21
14
19.07.98
permanent

The IS version of ISO 10303-21 introduces a choice of two implementation levels. The difference between them is in how supertype/subtypes are mapped to the file.

Implementation level 1 uses the same form of mapping as was given in the DIS.

Implementation level 2 requires the use of the external form of mapping for all entities involving supertypes/subtypes.

Preprocessor: Generated STEP physical files shall be formatted according to implementation level 1 as described in the Technical Corrigendum to ISO 10303-21. This level shall be referenced on P21 files as the text string "2;1" for the attribute file_description.implementation_level.

Postprocessor: STEP physical files formatted according to implementation level 1 as described in the Technical Corrigendum to ISO 10303-21 shall be excepted on import.
3.2 Units of Functionality related Agreements

1.1.5 Basic Geometry

This UoF provides the naval architecture nomenclature and categorisation given to points, curves and

surfaces used in the representation of ship moulded forms.

The following application objects are used by the basic_geometry UoF:

Application Object
AIM Root Entity for Instantiation

Ship_curve
Compound_representation_item

Ship_curve_with_spacing_position
Compound_representation_item

Ship_point
Compound_representation_item

Ship_surface
Compound_representation_item

3.2.1.1 Usage of Ship_point and Ship_curve

Source
Type
Id
Date
Status

Seasprite Implementers Agreement Log
SUB
-
?
?

Preprocessor: Ship_point, Ship_curve and associated tangency information shall not be instantiated.

Postprocessor: Ship_point, Ship_curve and associated tangency information shall be ignored on import. To make this explicit the postprocessor shall issue a warning if it encounters a STEP physical file that has instances of Ship_point or Ship_curve.

1.1.6 Configuration Management

This UoF provides information required for configuration management to track versions, approval and changes of definitions. Versions provide the link to the definition, which is subject to versioning and provide concepts of how different versions are related to each other to provide a version history. Approvals provide the link to the definition, which is subject of approval and provide information about when, whom and to what level the approval took place. Changes provide the information about when and who changed which definition. Also, it describes the impact of a change in terms of whether or not other definitions are created, modified or deleted. The configuration_management UoF is common to all Shipbuilding related Application Protocols.

The following application objects are used by the configuration_management UoF:

Application Element
AIM Root Entity for Instantiation

Approval_event
Approval

Approval_history
Group

Change
Action

Change_impact
Applied_action_request_assignment

Change_plan
Action_request_solution

Change_realization
Executed_action

Change_request
Versioned_action_request

Change_state
not instantiated (abstract in ARM)

Check
Action

Definition_change
_event
not instantiated (abstract in ARM)

Definition
_creation
Action

Definition
_deletion
Action

Definition
_modification
Action

Envisaged_definition_creation
Action

Event
not instantiated (abstract in ARM)

Revision
Group

Revision_with_context
Group

Version_history
Group

Version_relationship
Identification_assignment_relationship

1.1.7 Date Time Resources

This UoF provides concepts to specify a date and time. This UoF is common to all Shipbuilding related

Application Protocols.

The following application objects are used by the date_time_resources UoF:

Application Element
AIM Root Entity for Instantiation

Date_and_time
Date_and_time

1.1.8 Definitions

This UoF provides the information for a general product definition based on product lifecycle or product

structure and how definitions are related to each other.

The following application objects are used by the definitions UoF:

Application Element
AIM Root Entity for Instantiation

Definition
not instantiated (abstract in ARM)

Definition_relationship
Property_definition_relationship

Design_definition
not instantiated (abstract in ARM)

Functional_definition
not instantiated (abstract in ARM)

General_characteristics_definiton
not instantiated (abstract in ARM)

1.1.9 External References

This UoF provides concepts for external references to something outside a given data exchange or data

sharing context and provides information for the identification and reference of standards and documents

defined outside ISO 10303. This UoF is common to all Shipbuilding related Application Protocols.

The following application objects are used by the external_references UoF:

Application Element
AIM Root Entity for Instantiation

Address
External_source

Document
Document

Document_reference
Applied_document_reference

Document_reference_with_address
Applied_document_reference AND Applied_external_identification_assignment

Document_usage_constraint
Document_usage_constraint

External_instance_reference
Applied_ external_ identification_ assignment

External_reference
Applied_ external_ identification_ assignment

Universal_resource_locator
External_source

1.1.10 Items

This UoF provides the information required for the definition of a general lifecycle independent structure

of the product and relationships between its components. This UoF is common to all Shipbuilding related

Application Protocols.

The following application objects are used by the items UoF:

Application Element
AIM Root Entity for Instantiation

Definable_object
not instantiated (abstract in ARM)

Global_id
Identifier

Item
not instantiated (abstract in ARM)

Item_relationship
not instantiated (abstract in ARM)

Item_structure
not instantiated (abstract in ARM)

Ship
Product

Versionable_object
not instantiated (abstract in ARM)

3.2.1.2 Instance model integration requirement

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
INST
1008
19.07.98
permanent

Preprocessor: Each instance model of the ship product model shall include all references that are needed to integrate it with any other instance model that relates to the same ship. Each instance model shall, therefore, at least reference the ship instance that it is a partial description of.

Postprocessor: no specific requirements

1.1.11 Location Concepts

This UoF provides different concepts of positioning for items of the ship. This includes the information

required to define the ship’s global co-ordinate system, local co-ordinate systems and spacing grids. This

UoF is common to all Shipbuilding related Application Protocols.

The following application objects are used by the location_concepts UoF:

Application Element
AIM Root Entity for Instantiation

Buttock_table
Extended_property_definition

Frame_table
Extended_property_definition

Global_axis_placement
Product_definition AND Axis2_placement_3d

Local_co_ordinate_system
Extended_property_definition AND Axis2_placement_3d

Local_co_ordinate_system_with_position_reference
Extended_property_definition AND Axis2_placement_3d

Longitudinal_position
Compound_representation_item

Longitudinal_table
Extended_property_definition

Spacing_position
not instantiated (abstract in ARM)

Spacing_position_with_offset
Compound_representation_item

Spacing_table
Extended_property_definition

Station_table
Extended_property_definition

Transversal_position
Compound_representation_item

Transversal_table
Extended_property_definition

Vertical_position
Compound_representation_item

Vertical_table
Extended_property_definition

Waterline_table
Extended_property_definition

3.2.1.3 Usage of Local_co_ordinate_system

Source
Type
Id
Date
Status

Seasprite Implementers Agreement Log
SUB
-
?
?

Preprocessor: Local_co_ordinate_systems shall not be instantiated. All Definable_objects shall be located using global coordinates. As a consequence all features that require local coordinates can not be instantiated.

Postprocessor: Instances of Local_co_ordinate_system shall be ignored on import. To make this explicit the postprocessor shall issue a warning if it encounters a STEP physical file that has instances of Local_co_ordinate_system.
1.1.12 Measure Resources

1.1.13 Organization Resources

This UoF provides the information for representing data about persons, organisations and their addresses.

This UoF is common to all Shipbuilding related Application Protocols.

The following application objects are used by the organisation_resources _resources UoF:

Application Element
AIM Root Entity for Instantiation

Organization
Organization

Person
Person

Person_and_organization
Person_and_organization

1.1.14 Representations

This UoF provides the information required for generic representations associated with definitions and

describes how representations are related to each other. This UoF is common to all Shipbuilding related

Application Protocols.

The following application objects are used by the representations UoF:

Application Element
AIM Root Entity for Instantiation

Representation
Representation

1.1.15 Shape

This UoF provides the information required for the definition of different types of surface and wireframe

geometry including topological relations. This UoF is common to all Shipbuilding related Application

Protocols.

The following application objects are used by the shape UoF:

Application Element
AIM Root Entity for Instantiation

Axis1_placement
Axis1_placement

Cartesian_point
Cartesian_point

Curve
Curve

Face_based_surface_model
Face_based_surface_model

Plane
Plane

Point
Point

Surface
Surface

Vector
Vector

3.2.1.4 Mapping of Bounded Surfaces

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
INST
2
11.12.97
permanent

Preprocessor: Topological bounding shall be used for all appropriate representations that allow for both topological bounding and geometric bounding. In particular, this is the case for bounded surface models that should be given as face_based_surface_model (AIC508) or shell_based_surface_model (AIC509) and not using curve_bounded_surface.

Postprocessor: no specific requirements

3.2.1.5 Handling of Polyline

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
INST
5
11.12.97
permanent

Preprocessor: Polylines - when closed - shall refer to the identical point as the last and the first point. The concept of identity is the one used in ISO 10303-11, i.e., instance identity, not value identity. This results in using the same entity name (#nnn) for referencing the start point and the end point from within the list of the attribute polyline.points in the physical file.

STEP polylines are open if start and end point are not identical.

Postprocessor: Polylines shall be interpreted as open if start and end point are not identical. Otherwise they are closed.

3.2.1.6 Minimum topology for a complete sphere

Source
Type
Id
Date
Status

ProSTEP Implementers Agreement Log
INST
13
20.01.95
temporary

To represent a complete sphere in a STEP B-rep, some topology is required.

Preprocessor: The recommended minimum topology is a single vertex loop located at the North pole of the sphere as determined by the parameterization of the underlying spherical surface.

Postprocessor: no specific requirements

1.1.16 Ship Design Parameters

This UoF provides design parameter for the ship moulded form and the different moulded forms. This

information contains dimensions and ratios important to the simple characterisation of the hull, deck, bow, propeller, rudder, appendage, thruster and keel details. The UoF also contains the information concerning the overall dimensions of the ship moulded form.
The following application objects are used by the ship_design_parameter UoF:

Application Element
AIM Root Entity for Instantiation

Appendage_moulded_form_design_parameter
Extended_property_definition

Bottom_moulded_form_design_parameter
Extended_property_definition

Bulb_moulded_form_design_parameter
Extended_property_definition

Deck_moulded_form_design_parameter
Extended_property_definition

Hull_moulded_form_design_parameter
Extended_property_definition

Midship_tumble
Representation

Moulded_form_characteristics_definition
Extended_property_definition

Propeller_location
Representation

Propeller_moulded_form_design_parameter
Extended_property_definition

Rudder_moulded_form_design_parameter
Extended_property_definition

Ship_overall_dimensions
Extended_property_definition

Thruster_moulded_form_design_parameter
Extended_property_definition

1.1.17 Ship General Characteristics

18

This UoF provides the basic information that details the ship’s dimensions and identification. The UoF

contains dimension information for principal design parameters, parameters necessary for rule and

regulation based calculations, as well as information about identification for ship owners, shipbuilders and

classification societies. This UoF is common to all Shipbuilding related Application Protocols.

The following application objects are used by the ship_general_characteristics UoF:

Application Element
AIM Root Entity for Instantiation

Carrier
Extended_product_related_product_category

Class_and_statutory_designation
Product_definition

Class_notation
Property_definition

Class_parameters
Product_definition

Navy_ship
Extended_product_related_product_category

Owner_designation
Product_definition

Principal_characteristics
Product_definition

Regulation
Property_definition

Research_ship
Extended_product_related_product_category

Ship_designation
Product_definition

Shiptype
not instantiated (abstract in ARM)

Shipyard_designation
Product_definition

Working_ship
Extended_product_related_product_category

3.2.1.7 General Characteristics

Source
Type
Id
Date
Status

Seasprite Implementers Agreement Log
INST
-
?
?

Preprocessor: The following subtypes of General_characteristics are mandatory:

· Global_axis_placement

· Principal_characteristics

· Ship_designation

All the following subtypes of General_characteristics are optional:

· Shipyard_designation

· Class_parameters

· Class_and_statutory_designation

· Owner_designation

In addition is it mandatory to instantiate one of the subtypes of entity Shiptype.

Postprocessor: On import it can not be expected that the following application objects are instantiated:

· Shipyard_designation

· Class_parameters

· Class_and_statutory_designation

· Owner_designation

1.1.18 Ship Measures

This UoF provides the definitions of additional measures for physical quantities, which are not supported

by the measures_resources UoF. This UoF is common to all Shipbuilding related Application Protocols.

The following application objects are used by the ship_measures UoF:

Application Element
AIM Root Entity for Instantiation

Extended_conversion_based_unit
Conversion_based_unit

Extended_measure_with_unit
Measure_with_unit

Speed_measure_with_unit
Measure_with_unit

Speed_unit
Derived_unit

3.2.1.8 Use of Units

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
SUB
12E
19.07.98
permanent

Postprocessor: Units shall be instantiated as SI-units only. No unit prefixes shall be used.

Preprocessor: On import no units other than prefix-less SI-units need to be accepted.

3.2.1.9 Use of Angular Units

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
MAP
15
11.12.97
permanent

Many angles can be expressed exactly in degrees with a limited number of decimal digits. The same angle expressed in radians would usually require a representation with an infinite number of digits and is, therefore, truncated to the maximum number of digits appropriate for the floating point representation used. But as soon as the angle is used in a computation, it often must be converted to radians (trigonometric functions in several commonly used programming languages use radians). Many other formulas also need radians (e.g. computation of arc length). There is no advantage in forcing the use of degrees. The conversion to and from radians adds further inaccuracies.

Postprocessor: To avoid unnecessary conversion internal units of the native system (degrees or radians) are used on export.

Note: This is an exception to rule 3.2.1.8.

Preprocessor: The processor shall be prepared to accept angular units of both types, degree and radian.

1.1.19 Ship Moulded Forms

This UoF provides the information required for the description of a moulded form, the composition of

moulded forms to a ship moulded form, the representation of a moulded form and the handling of symmetry

properties.

The following application objects are used by the ship_moulded_forms UoF:

Application Element
AIM Root Entity for Instantiation

Moulded_form
Product_definition

Moulded_form_design_definition
Extended_product_definition_shape

Moulded_form_functional_definition
Extended_property_definition

Moulded_form_relationship
Product_definition_relationship

Moulded_form_representation_item
not instantiated (abstract in ARM)

Moulded_form_representation_relationship
Representation_relationship

Moulded_form_shape_representation
Shape_representation

Planar_symmetry
Plane

Rotational_symmetry
Axis1_placement

Ship_moulded_form
Product_definition AND Group

Ship_moulded_form_revision
Group

Symmetry

not instantiated (abstract in ARM)

3.2.1.10 Hull Surface Normal

Source
Type
Id
Date
Status

EMSA Implementers Agreement Log
MAP
1007
19.07.98
permanent

Preprocessor: The orientation of all outer surfaces that constitute the ship hull shall be in a way that their surface normal point away from the hull.

Postprocessor: The orientation of all outer surfaces that constitute the ship hull shall be assumed to be pointing away from the hull.
1.1.20 Surface Representations

This UoF specifies the information required to represent a moulded form as connected surfaces. The UoF

combines topological and geometric information together to describe a surface model as a set of connected surface patches. This UoF describes simple geometry such as planes and straight lines, as well as complex geometry such as B-spline curves and surfaces. Additionally these may be associated with naval architecture terms. If the curves and surfaces are inter-connected then such information is stated explicitly by the use of topology.

The following application object is used by the surface_representations UoF:

Application Element
AIM Root Entity for Instantiation

Surface_shape_representation
Non_manifold_surface_shape_representation

3.3 Potential new areas of agreement

The following areas where identified to be potential areas where implemeners agreements will have to be formulated but discussion is still ongoing:

· Library Part References (How will these be handled)

· Constraints on which root entities must always appear?

· Detailed agreements on the geometry entities and how they will be handled. (B_spline_curves, polylines, etc.)

· Instantiation of derived units
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