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Overview

Project Overview

e Originally planned for 9 modules, 12 months

e Funded for 2 modules, 12 months
e 12 months based on original plan for CPC development.

e Modules awarded

« Common Parts Catalog Integration — Load parts from CPC to
ShipConstructor, Part Equivalences, Bulk import/export parts into CPC,
Oracle CPC version.

« 3D Product Model Splitting & Merging - Enable several parties to
work on the same project at different locations without direct connection.

e 6 Shipyards, 5 Design Agents, 2 Software
Developers

e EMpOWering AUtoCAD



Overview
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Overview
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Overview

Database Architecture
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Overview

DB Redesign From Scratch

Reasons for redesign

 Enable CPC integration
. Added tables, attributes (CPC part class etc.)
. Mapping and equivalencies

« Enable Split & Merge
. Geometry moved from DWG to DB (millions of points, lines)
. GUIDs — unique identification across projects

« Additional Benefits
. Opportunity to modernize all of ShipConstructor
. Foundation for significant progress over next years
. Increased stability
. Better data integrity

e EMpOWering AUtoCAD



Task 1 — CPC Integration (ARL)

CPC Feature Overview

1. Single item creation from a selected CPC Part
2. Viewing of associated CPC Part
3. Bulk importing of CPC Parts

4. Sharing with / searching of CPC parts in other

ShipConstructor projects




Task 1 — CPC Integration (ARL)

Single Item Creation

» QOperates through existing Stock Editor functionality
e Structure, Pipe, HVAC, Equipment (no geometry)
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Task 1 — CPC Integration (ARL)

Single Item Viewing

* Direct view CPC attributes from within ShipConstructor

 No need to open any CPC application
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Task 1 — CPC Integration (ARL)

Stock Libraries Bulk Importing

 Importing many CPC parts using CPC identifier
 Challenge - solving missing data problem

It} Structural Stock Editor
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Task 1 — CPC Integration

ARL - Work to be Done

« ShipConstructor Interface Re-structuring

Redesign of Structural stock library interfaces - 97% complete
Redesign of Pipe stock library interfaces - 75% complete
Redesign of HVAC stock library interfaces - 95% complete
Redesign of Equipment stock library interfaces - 10% complete

Note: Functionality for import exists for each stock library module,
but Ul's need to be completed for each stock library.

e EMpOWering AUtoCAD



Task 1 — CPC Integration (KBSI)

Funded Knowledge Based Systems Tasks

 CPC Integration Development
* Piggyback off 1t tier ISE and CPC projects
» Leverage development from the initial 2" Tier CPC
project
e Feature implementation tasks:
« Part equivalencies to be defined between 2" tier yards
» Bulk data import/export functionality

» Development of an Oracle-based CPC interface to
support other infrastructures (in support of Bollinger
Shipyards and the LCS program)

e EMpOWering AUtoCAD




Task 1 — CPC Integration (KBSI)
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Task 1 — CPC Integration (KBSI)

Bulk Data import/export functionality
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Task 1 — CPC Integration (KBSI)

Oracle-based CPC
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Task 2 — Project Split & Merge

Project Split & Merge

3 Scenarios 1

1. Co-operation sub-contractors and yards
Merge Back

2. Step-wise transition of project from designer to

builder
2 Designer

3. Design variations (under consideration)

Engine room

 Example - exchange engine rooms

........

16 LT &
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Task 2 — Project Split & Merge

Major Reason for Redesign of DB

ShipConstructor 2005 and before DB’s

« Geometric data stored in DWG’s

« Comparing and synchronizing drawings impossible
ShipConstructor 2006 DB — geometric data in DB

»  Stocks (shapes, cutouts, etc)

« All structure geometry (plate, stiffener) — DWG just a porthole into DB

» Distributed systems

« Merge is now mainly a Database level process, some DWG work remains

e EMpOWering AUtoCAD



Task 2 — Project Split & Merge

Work Done to Date - To be Done

«  Work done to date:
. DB re-design 95% complete
. Re-write of data access for all existing modules 90%
*  Massive modernization of Hull, Structure, HVAC, Pipe, Equipment, Penetrations, Nesting

»  Specifications written for Split & Merge processes

e Work to be done:

*  Some research left
*  Split & Merge for all modules (Hull, Structure, Pipe, HVAC, Penetrations, Nesting,...)

. Lots of testing

s EMpOWEring AUtoGAD




Not Tasked — Bonus Features

Bonus Features

DB redesign created several great development opportunities

« Move geometry into DB
» l|dea of relational linking geometry

» Selective associative Database Driven Relational Object Model
(DDROM)

» Best of associative CAD model without the head aches

* Massive amount of work — but well worth it
« Application Programming Interface (API)
« All modules significantly modernized with major update

e Linear Optimization

e EMpOWering AUtoCAD



Not Tasked — Bonus Features

Database Driven Relational Object Model

DDROM

 All geometry + attribute data stored in DB

+ Selective Associative Model

Geometry Drawings

Table Table
e Parametric — but better e — -
SUEOS - | BuildStrategy
A ) Table m Table
+  Automatic linking ~_

+  No complex relationships

DDROM Object
+  One change drives update of many parts | More

Stock | Tables
Table

 Handles 500,000+ parts i e w s

+ Works on standard PC's

Geometry Reports More ...

20 LT &
e EMpOWering AutoCAD



Not Tasked — Bonus Features

DDROM - Structure Parts

e One-Click part definition
e Automatic association

 Move deck -> updates frames

« Change stiffener size -> updates cutouts

Automatic update of plate part after tank-top moved

« Significant time reduction in initial modeling and

faster design change implementation

PLAY Automatic update several parts after hull trace change

T Efmpowering AutcGAD



Not Tasked — Bonus Features

DB - API

« Creates stable interface with project DB
e Simplifies Integration for yards & 3 party developers

 Provides safe data manipulation

ShipConstructor2006 DDROM Database

Database

Tables Stored

Procedures

User Custom
Applications

22 e
s Empowering AutoCAD



Not Tasked — Bonus Features

Production Drawings

 DDROM & General Transformation Solver

« Example: Rotate to production orientation
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Not Tasked — Bonus Features

Linear Optimization Engine

« Complex Distributed systems transforms made easy

* Very predictable results through ‘intelligence’
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Not Tasked — Bonus Features

DDROM Penetrations

e Fully parametric

o Simpler definition (less information req.)
* Multiple penetrators for one penetration

« HVAC penetrations

* Prepared for Electrical

« DDROM updates on structure or
Pipe/HVAC change

 Doublers true structure -> nestable

25
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Schedule

Release In 3 Stages

05 Dec 16 - Stage 1

. New DB design

. Most CPC implemented
. DDROM

. All new functionality

06 Feb - Stage 2

. Version Update

06 May - Stage 3
. CPC integration complete
. Project Split & Merge

. Bonus - AutoCAD 2007 support

A EMpOWering AutoGAD



Schedule

Project Split & Merge - May 06

 Reasons for staged release
* Project Data structure complete and stable
* Need test data
 Only after version update
 Test sites have produced 2006 data
e 06Feb Stage 2 - Version Update
« 06 April Stage 3 - Betal — Split & Merge

« 06 May Stage 3 - Release
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Schedule

Release 1

29 August

23 September

28 October

18 November

16 December

Alpha - Beta Schedule

Alpha — Catalog editor

Beta 1 — Most modeling complete, some production output
Beta 2 — All modeling complete & production output

Beta 3 — Release candidate

Release
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Thank You

Questions




