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Agenda

1. Introduction 
2. Domain & Positioning
3. Challenges for Stake-holders
4. The Solution
5. Recap: Performance Data Management with ADM
6. Case Studies

Magna Steyr
Test data management
NAVSEA-ASSET Concepts management proof of concept
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Product Development Lifecycle

Design for
Packaging

Design & Validate
for

Performance

Design for
Manufacturing

Design for 
Cost

Design for 
Service

Product Development Timeline

CAD/PDM, Geometry detailing, BOM management

CAE & Test, Optimize for Performance

CAD/PDM, Manufacturability, Factory Floor Design, Factory Floor Automation...

MRP Systems, Supplier integration, Facilities planning, Personnel…

CAD/PDM

Milestone 1 Milestone 2 Milestone 3 Milestone 4

CONCEPT RELEASE

???

Product
Requirements

CAE & Test, Optimize for Performance
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Altair Data Manager

A comprehensive Data Management solution that lets stake-
holders easily 

manage, 
share, and 
control 

Engineering Simulation and Test Data 
Concept through Release

Addresses the needs of
Management
Design Release Engineers
Analysts



Altair Engineering, Inc.5

Stakeholders

ANALYSTS

Work in Progress Data Management
Organization
Accessibility
Reusability
Traceability

CUSTOMERS

Access to information
Status/Progress info
Reports
Results

MANAGEMENT

Rapid Decisions
Product Performance Metrics
Visibility to CAE
Impact of CAE
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Where is your product performance data?

THE BASICS
Organization
Tags/Meta-data
Search/Query
Traceability
Security
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Key Features

Enterprise Solution
Highly Scalable (1- thousands of users)
Multi-site
Technology: Oracle, DB2, MSSQL, J2EE, .NET & IIS
Web based access from any location
Audit trail

Pre-Post & Solver Neutral Solution
Use any application for analysis

Open Architecture
Stable & Robust client-server architecture
Stable & Robust integration framework

Comprehensive CAE & Test Data Management Infrastructure
Flexible CAE & Test Data model
Process & Workflow driven mode
Advanced search & query framework
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Global Access to Data & Performance Metrics

Multi-site Installation
Independent
With data replication
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Test Engineers 
& Managers

Design Engineers 
& Managers

CAE Analyst
& Managers

Upper/Middle Mgt
Dept./Groups

Directors/Mgrs

TDM

PDM

ADM

System Positioning

ERP/Enterprise Information / Process Mgt. System

Inventory Production Logistics Manufacturing Accounting

Test 
Scheduling/Planning

Design Analysis & 
Validation WorkflowsBOM Information Product design workflows
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The Solution

PROJECTS
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Engineering
Targets

CAE Tests

Noise &
VibrationStructures

Thermal &
Fluid

MBD

Impact Durability

Noise &
VibrationStructures

Thermal &
Fluid

Acoustics

Impact Durability

Essence of ADM Data Organization

Present Product Performance Reports based on these METRICS

Maximum Deflection
Natural Frequencies

Maximum Stress

Maximum Temperature

Fatigue Life

Noise Level

WeightPower

Torque

Head Acceleration

Organize CAE/Test Data by Validation Type
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Development MilestonesBOMs and CAE AssembliesSimulations and TestsStructured Engineering Data

ADM Data Organization - 1

Advanced VehAircraft Carrier Combat Vessels

Catamaran … 500 Series

XZYY XXYY

2010 2015

Config 1 Config 2

Adv Veh

Catamaran

XXYY

2008

Config 2

P3Concept1 P3

Documents

Documents

Documents

Documents

Documents

Documents

Performance Hydrostatics Seakeeping

SFC Mission Perf.

BOM-P3

BOA-MissPerf.

BOA-P3-NVH

BOA-P3-SFC

BOA-SeaK

Mission Perf. Mission Perf. Mission Perf.

Seakeeping Seakeeping Seakeeping

NVH NVH NVH

SFC SFC SFC

Simulations / Tests

Process Templates

Targets

CAE Assemblies

Report Templates

Mission Perf.

Seakeeping

NVH

SFC

Performance

NAVSEA NAVSEA Documents

Product Classification
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Simulation/Test Data Structure

Project ABCD

Run1

Part Files

Event Files

Files

Files

Files

Files

Files

Simulation 1

Simulation 2

Simulation…

Runs

Inputs

Models

Events

Instrumentation

Subroutines

Solver

Results

Reports

Run2
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ADM Data Organization - 2

Analysis Structure

Standard BOM import formats:

STEP AP214
UGS PLMXML
VPM/AT0EXPAND
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PDM

Design Validation Plans for each PRODUCT
Determined by product requirements
Specified for Assemblies and Components
Specifies Simulation or Test
Specifies Load Cases for design and validation
Specifies METRICS to be measured

Recap: Performance Data Management with ADM

Concept Release

Product Class. Simulations Solver Decks Tests

Validation Plan Load Cases Proc. Templates Rep. Templates

Validation Plan

FEA

NVH

Fluids

Structures

Acoustics

Thermal

MBS

Low Freq NVH

Mechanisms

Packaging

Suspension

Handling

Ride / Comfort

Mechatronics

Durability

Parts Connectors Hard Points

PDM: Manage CAD Data
BOM
CAD
Effectivities
Views
CAD Release for Manufacturing

ADM Libraries: Manage 
Part and properties
Part properties
Load Cases
Material Cards
Solver Subroutines
Metrics Definitions
Process and Report Templates 

ADM: Organize Product Performance Data
Product Classification
Design Validation Plans
Virtual & Physical Tests
Test Inputs/Outputs/Results/Reports
Performance METRICS
Data Libraries

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates

Rep. Templates
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DampersBushings

Altair Data Manager – Product Performance Data

Phase 1 Phase 2

Requirements

NVH

Fluids

Structures

Acoustics

Thermal

Low Freq NVH

Mechanisms

Packaging

NVH

Handling

Durability

Power

Torque

Torque

Product Requirements
Document product requirements
Define engineering targets to be achieved
Determine design and validation methods
Define Design Validation Plans

Product Development Timeline

Product performance data capture
Design for performance
Design validation
CAE – Pre and post processing
Test – Post processing
Extract and organize METRICS

ADM: Product Classification
Organize product platforms
Manage Design Validation Plans per product
Manage Access Privileges

Data Sources
Requirements management system
Product data management system
Performance data management system
Compute clusters
OLAP systems for report dashboards
…

PERF, METRICS
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Company

ProductLine 1 ProductLine 2 ProductLine 3

Platform 1 Platform 2

2004 2008

Model Variant 1 Model Variant 2

Natural FrequenciesFatigue LifeNoise Level

Geometry IntertiasMassesMaterials
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Case Studies
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Magna-Steyr (Deployed)
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Export
Import
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Interface to 

PLM

Geometry in 
native format

Assign Material 
Realize Welds 
Connections

HyperMesh

Meshing
Assembling
Load Case
Input Deck

Documentation

Assemble
Geometry

Pr
ep

ro
ce

ss
in

g

HDM 
Project

Import & 
Export

3rd Party

Submit
Simulation to 

OptiStruct/LS-DYNASo
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HyperView

Report Generation

Download
Results
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HDM 
WebPortal

Description & Process
Complete modeling process to set up 
vehicle load cases and manage all 
data

• Interface to Product Structure
• Import of part geometry and applying 

transformations
• Assembling the model with 

transformation
• BatchMesh unmeshed geometries
• Material databases for solvers
• Apply load cases
• Import and Export of Simulations
• Load cases for OptiStruct & LS-DYNA
• Automated process documentation 

and reports
• HDM Web Portal to View the Reports

Benefits
• Centralized CAE Data Management
• Improve Data Supply Speed
• Standardization and reproducibility of 

CAE processes
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Engines Test Facilities

4

ADM 
CLIENT

ADM 
CLIENT

ADM 
CLIENT

ADM 
CLIENT

ADM 
Monitor

ADM 
Server

Interface PC’s
ADM Clients Integrated with Post-

Processing Software.

Mass Storage 
Appliance

Long Term Storage

Data 
Vaulted 
Offline

1

2

3

Altair Data Manager 
(ADM)

Offline 
Policy

Test Data Management (Deployed)
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Managing ASSET CONCEPTS with ADM (Prototype)

Background
1. ASSET is an EXPERT SYSTEM for early ship design
2. There are no physical parts during early phases of concept design
3. ASSET helps generate a variety of CONCEPT designs
4. Each CONCEPT comprises of a number of sub-modules
5. Each module focuses on a sub-system 
6. Inputs for each module can come from preceding modules
7. Inputs can be manually entered
8. Each module generates a variety of reports
9. Reports from each sub-module provide Key Performance Indicators

10. Ship programs span decades
11. Concept design spans years
12. Hundreds of Concepts are generated for a program
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Managing ASSET CONCEPTS with ADM

Issues
1. There are no existing systems to record each Concept
2. There is a need to have available concise Concept summaries
3. There is a need to have the ability to review older Concepts
4. Concept records need to include information about all INPUTS and

REPORTS from each sub-module of the Concept
5. It would be desirable to have Concept Comparison Dashboards
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Managing ASSET CONCEPTS with ADM

ADM Implementation Approach
1. ADM manages Simulation or Test data structures
2. A simulation comprises of 

Inputs
Solver Deck
Solver Output
Reports

3. ADM provides the ability to define a high level product classification schema
4. ADM allows complete configuration of meta-data (or searchable properties)
5. ADM provides an infrastructure to record Performance Metrics, their Target 

Values, and Design Validation Plans
6. ADM uses these data structures to provide very flexible dashboard 

generation using Altair HiQube, a multi-dimensional OLAP system
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Managing ASSET CONCEPTS with ADM

ADM Implementation:  Proof of Concept
1. A high level Product Classification was created to represent NAVSEA 

programs
2. Multiple Concepts were created for each program-year
3. Each Concept was given a unique ID
4. All sub-modules for each concept where created as simulation projects
5. Input files and Reports were imported into these sub-modules
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Managing ASSET CONCEPTS with ADM

ADM Implementation: Product Classification Definition
1. High Level Product Classification for NAVSEA
2. Each Program Year could contain hundreds of Concepts
3. Access privileges can be assigned based on classification
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Managing ASSET CONCEPTS with ADM

Modeling ASSET Modules in ADM
1. Each ASSET Module is modeled as a 

Simulation Project
2. Each ASSET Module has the following 

META-DATA
Concept Number
Project Name (eg. Hull Geometry, Hull 
Subdivision…)
Ship TYPE (MONOSC, MONOCV, …)
Name of parent Project
Name of child projects
Creation, Modification dates
Name of creator
…

3. Each ASSET Module in ADM contains sub-
folders to capture all Inputs, Input Files, 
Output Files and Reports
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Managing ASSET CONCEPTS with ADM

ADM Implementation: Concept Sub-module Structure
1. Each Concept comprises of multiple sub-modules
2. Each sub-module has Inputs and Reports
3. Sample Concept structure is shown below



Altair Engineering, Inc.25

Managing ASSET CONCEPTS with ADM

ADM Implementation:  Concept Number based QUERY example
1. All simulation projects with Concept Number = 101 are returned 

through a query based on Simulation Project meta-data
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Managing ASSET CONCEPTS with ADM

ADM Implementation: Web Portal Query example
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Managing ASSET CONCEPTS with ADM

ADM Implementation: Web Portal Sub-module Reports View example
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Managing ASSET CONCEPTS with ADM

ADM Implementation:  Additional Enhancements
1. While ADM can be used OTB to manage all FILES generated and used by all 

ASSET modules along with their context, simple integrations to import files 
through a directory structure are possible

2. If Key Performance Indicators are defined for each Module within a 
Concept, it will be possible to create extensive dashboards to allow for 
concept comparisons based on the Concepts managed by ADM
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Q & A

Thank you!
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