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EKM的着眼点——仿真面临的问题

• 庞大的仿真数据管理问题
– 数据孤岛问题、快速检索、数据复用…

• 繁琐的仿真流程和膨胀的计算资源需求
– 同类型的问题，同样的仿真过程，同样的耗时
– 仿真需要越来越多的计算资源

• 复杂的仿真流程管理
– 仿真通常需要多部门协作

演示者
演示文稿备注
 数据管理问题

    企业在物理样机设计阶段，进行的仿真数量急剧上升，由此产生的仿真数据也在急剧增长，企业面临如何管理这些仿真数据的问题；仿真分析产生的数据文件较CAD系统的数据文件更加庞大，同时仿真分析还有非常复杂的流程，这使得一般的解决方案无法很好解决仿真数据管理所面对的问题。而仿真数据无法进行有效地管理，也导致在仿真过程中形成的知识无法进行有效积累，很难实现知识的积累和重用。

流程管理问题 

    随着产品结构复杂性的不断提高，仿真问题的规模越来越大，涉及的学科越来越多。往往一个大规模的仿真问题，涉及结构、流体、电磁等多个学科，涉及的软件和程序甚至有几十款之多，可能有数十名仿真人员都需要参与其中。这样，在仿真工作开始之前制定高效的仿真流程，并通过有效手段保证仿真活动的有效执行，并将特定问题的仿真流程形成知识并积累，是十分重要的工作。但是目前并没有非常有效地手段。
    ANSYS EKM正是针对上述问题提供的仿真流程数据管理平台，该平台提供三个紧密耦合的服务：流程管理、数据管理和系统管理，这些服务共同构成企业仿真解决方案。

仿真数据管理 

    仿真数据的主要特点是数据信息量大，数据种类多。仿真流程数据管理平台提供丰富的仿真数据管理功能，能够有效地对仿真数据进行有效管理。 

    基本数据管理：平台提供基本数据管理功能。通过一个统一的网络化数据库进行仿真文件的集中存储和管理，每个仿真文件按照对象树的方式进行保存，并提供基本数据管理操作，如创建、查看、更新、删除、拷贝、移动、重命名等等。平台提供仿真数据文件批量上传下载功能。

    仿真信息（元数据）管理：平台提供仿真信息（元数据）提取，使用者能够根据仿真文件相关的元数据了解仿真文件的大致信息，而无需下载和打开庞大的仿真文件，从而提高仿真文件的使用效率。 

    高级数据检索：平台提供了丰富的数据检索手段，保证仿真文件能够被高效利用。平台提供对仿真数据的模糊检索和基于元数据的结构化检索，保证使用者能够快速锁定期望的仿真数据。 

    数据权限管理：为了保证仿真数据的安全性，平台提供了细致的权限控制功能，能够提供具体到每个数据对象的权限控制，保证特定的数据只针对特定用户（组）开放。
 数据版本控制：平台还提供仿真数据的版本控制机制，通过检入、检出操作实现对仿真数据进行版本控制，保证数据的可追溯性。
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Strategic Intent:  
• Get the right resources* to the right people at the right time

Scalable Solution 

Individual

Team/Workgroup

Distributed Teams 

Single User Access
Individual Repository

Client Server Architecture
Single Repository 

Client Server Architecture
Distributed Repositories

EKM：专业的仿真数据与流程管理方案

• 功能
– Ease of Use
– Data Search and Retrieval
– Results Visualization
– Design Comparisons
– Multi-Location 

Collaboration
– Process Control
– Job Submission
– Workbench Integration

* Resources = data, information, compute power 

演示者
演示文稿备注
Here are the capabilities that address the data management and collaboration issues.

We want to mention scalability – ANSYS EKM can accommodate Single user to small and large workgroup needs.
This combined with a very low IT foot print is a key differentiator compared to other complicated system implementations out there.

The differentiated capabilities are the value factors that distinguish EKM from other systems. EKM is a CAE focused scalable solution. An individual user can use it for his/her own personal productivity gains in a “local” context. On the other hand, multiple team members or team members from multiple geographically distributed teams can collaborate and leverage on each others work to fulfil the CAE needs.
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EKM: 企业级仿真端口

Indexed
Archive

High Perf.
File System

HPC

• Web portal to the 
simulation data center

• Data management
• Job management
• Interactive use

Enterprise Data Center 

演示者
演示文稿备注
EKM continues to evolve to be our enterprise platform for simulation process and data management.

EKM - significant enhancements in R16.1 in concert with the release of STC
persistent job monitoring
improved robustness of server side data extraction
common connector API - allows easy integration of third party applications
improved job templates
LDAP mapping module

When we say “simulation process” we now include managing and monitoring HPC jobs, which has been a focus of recent development.
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Realize Your Product Promise®

EKM的仿真数据管理
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ANSYS EKM 16.0 网页界面
EKM R16.0 runs best on
• Internet Explorer 10+
• Firefox 31.0+
• Chrome 36+
EKM is also supported on the following 
browsers:
• The Safari version in iPad2
• The stock browser in ANDROID 3.1 

Honeycomb

ANSYSTechTips videos  available!
http://youtu.be/ZfYhk2cYB3s

演示者
演示文稿备注
Introduce the look and feel of the web browser base access to ekm. You are seeing the log-in screen in the background and a typical representation of the front-end once a user is logged in. Mention the supported browser types and version. Please make sure that you make a clear point of the support fo IE 9 in compatibility mode only.
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(Large file > 50MB)
boundary conditions, solver
settings, material data, etc..

Simulation Meta-Data
(Small file <10KB)

EKM Database

UploadDownload

ANSYS EKM元数据（ Meta-Data ）抽取

Geometry
1010010010100010
010010101010100..
Results
0100100010100010
010010101000011..

• Large files put in repository
• Meta-data copied to database
• Meta-data information can be configured
• User defined meta-data can be added

User’s Machine

• Simulation properties and other metadata are 
automatically extracted from files 

• Procedure can be customized in various ways, such as
• Customization of the built-in extractors
• Implementation of custom extractors

演示者
演示文稿备注
One basic capability of EKM is to extract so-called meta data from each file which is brought to the system. Usually, the simulation files are large and contain a lot of binary data which is not of direct use for a user. However, the information concerning boundary condition, material data, solver settings are useful for identifying and searching the data set. Thus, EKM extracts these information which are typically small in size and stores them in the EKM database, while the original file is stored in the EKM file environment. Such kind of file support is available out-of-the-box for all ANSYS products, while EKM can be configured to support also non-ANSYS file formats in the same manner. If necessary, the extraction for the ANSYS file formats can also be extended. 

The benefit of the extraction does come when a user wants to search for a data set. Then, he does not only have to rely on the name, but can also use the meta attributes for searching, e.g. a search query can be setup which allows to search all Workbench projects which include a FLUENT simulation in which the energy model was activited (refer to a later lecture and tutorial). Additionally, the meta data information helps to identifiy the nature of the simulation model without opening it in the native application.



8 © 2014 ANSYS, Inc. December 1, 2015

ANSYS EKM Highlights: 
Search & Reuse

演示者
演示文稿备注
EKM allows users to index, archive, store, search and re-use the simulation data. While files are added to EKM repository, meta-data or information about the files is automatically extracted by EKM and this helps in creating search queries, providing a means to search, find, and reuse required files.
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ANSYS EKM 数据检索与定位

Dependencies

Properties
Image 

Revision history

Simulation Details Report

演示者
演示文稿备注
The   action menu can be used to display all of the information that is associated with an object. The display options that are available for an object depend on its type. Information that can be displayed for an object can be in the form of a list of objects that are contained within a folder, file contents, permissions that are set for the object, properties associated with it, dependencies and revision history. 
Menu items that are available for the Display menu depend on the object type that is selected. Some common display actions are presented in the following sections. 
Display Content 
Display Dependencies 
Display Image 
Display List 
Display Permissions 
Display Properties 
Display Revision History 
Display Simulation Details Report 
For Folder objects, two display options are available: List and Properties. List shows the list of objects contained within the folder and includes attributes such as name, size, type, and so on for each object. You can reverse the sorting of the list by clicking the arrow next to the Name label. Properties displays the folder properties. 
You can invoke the Display action menu in several ways: either select the object in the Object view or Folders tree, right-click and select Display > action from the context menu or select the object and click the display action tab that is located along the bottom of the Object view. Note that your display choices will be expanded if you have a lifecycle defined for the object, the object is under version control or exclusive control, and so on. 
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EKM: IP 保护

EUROPE
ASIA

USA

• Check-in/Check-out vault capability tracks 
Revision History

• Robust security model
• Manage the project Life Cycle with 

controlled access based on Life Cycle

Metadata
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Realize Your Product Promise®

知识利用、仿真流程压缩
与仿真资源管理
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EKM：仿真知识再利用

• Custom application or Template based deployment

演示者
演示文稿备注
EKM allows simulation analysts to collaborate by using a workflow based collaboration, custom application based collaboration, and templates.
When multiple users are collaborating together to complete separate actions related to a simulation, a workflow can be built and executed in EKM, providing  Dynamic CAE collaboration in real time.

EKM also allows for building templates and custom applications to be posted in the EKM Web portal. This allows CAE experts to follow  predefined steps and guidance, thereby completing the simulation quickly and correctly.  By using templates, users can perform multiple runs of what-if studies and determine what solutions works best for a given scenario.
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EKM：远程任务管理

Monitor
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EKM: 远程资源调用

• Access High Performance Compute resources from a lightweight client
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Realize Your Product Promise®

仿真流程管理
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EKM :  协作

• Multi-user, workflow based collaboration

• Custom application or Template based deployment

演示者
演示文稿备注
EKM allows simulation analysts to collaborate by using a workflow based collaboration, custom application based collaboration, and templates.
When multiple users are collaborating together to complete separate actions related to a simulation, a workflow can be built and executed in EKM, providing  Dynamic CAE collaboration in real time.

EKM also allows for building templates and custom applications to be posted in the EKM Web portal. This allows CAE experts to follow  predefined steps and guidance, thereby completing the simulation quickly and correctly.  By using templates, users can perform multiple runs of what-if studies and determine what solutions works best for a given scenario.
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EKM: 企业级协作

ANSYS EKM

ANSYS WorkbenchANSYS Workbench Work in Process

CAE Collaboration

Job Execution

PLM

Released Data

演示者
演示文稿备注
Fundamental idea of this solution is “Single Tenant”. Each customer will own their individual, private “SubNet” on the public cloud. In our initial release, that public cloud will be Amazon Web Services, and the customer zone is called a “Virtual Public Cloud” or VPC.  The VPC is isolated from the rest of the internet, for security, and accessed over a secure link.  The cloud datacenter thus becomes a private (and secure) extension of the customer’s on-premise IT environment.  
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Initial load
• From PLM or EKM, locate 

CAD geometry in PLM and 
transfer to EKM

• Utilize geometry in 
meshing for simulation

Update
• From EKM, check for 

geometry changes in PLM 
and  transfer to EKM

Result transmission
• From EKM, transfer results 

data (e.g. simulation 
results reports) to PLM

EKM: PLM 链接
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总结：ANSYS技术平台

Geometry

Meshing

MechanicalFluids

Electronics

Other Physics

Other Solvers

Workbench

Engineering Knowledge Manager

Virtual 
Prototyping Process

Compression

Dynamic CAE 
Collaboration

Advanced 
Technologies

Enables Virtual Design and Verification
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谢谢！
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附录
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Assembly

Sub Assy 1

Sub Assy 2

Comp 1

Model
Drawing

Model
Drawing

Model

Drawing

Model

Drawing

Toolpath

• CAD data is complex
• Multiple files per part
• Associative relationships between files
• Multiple revisions per part
• BOM structure and CAD file structure synchronization
• Visualization of CAD file formats

PLM: Optimized to Manage CAD Data

Concept Design Prototype Test Analyze Produce

• Provides “CAD-Centric” document management 
functionality

• CAD Data Management requires specialized 
capabilities and workflows

• Supports collaboration for CAD engineers
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• Simulation data is complex
• Extremely large file sizes
• Associative relationships between files
• Dependencies between files
• Multi-step process execution
• Visualization of simulation file formats

EKM: Optimized to Manage Simulation Data

Concept Design Prototype Test Analyze Produce

• Extends PLM capabilities

• Focused on Simulation and Analysis Tasks

• Provides “Simulation-Centric” document 
management functionality

• Simulation Data Management requires 
specialized capabilities and workflows

• Supports collaboration for CAE analysts

Project

Geometry

Mesh

Simulations

Post Processing Figures

Animations

Reports
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Virtual Design and Verification

Democratize 
Simulation

Process Automation

Enable Best Practices

Focus on Engineering

Complete Systems

Simulated 
Environments

Multiphysics

Fluids Dynamics

Structural Mechanics

Explicit Dynamics

Low-Frequency 
Electromagnetics

High-Frequency 
Electromagnetics

Thermal Mechanics

Acoustics

Span Organizational 
and Geographic Silos

Share Engineering 
Insights

Better 
Decisions Faster

Our Strategy

演示者
演示文稿备注
Main Points:
This is our product strategy for delivering our vision of Simulation Driven Product Development
What we call Advanced Technologies is the foundation for enabling this vision.  Our simulation solvers are recognized standards in the engineering disciplines we serve. Bringing to you new developments in solver acceleration, new solution approaches, and increased capabilities are at the core of what we do.  Our goal is to provide you access to the largest suite of world class solvers with unequaled depth of capabilities.  
Having the unparalleled breath of great solvers is the foundation of our vision, but to truly meet design demands, to truly simulate designs in their real world environments, these solvers must be able to solve the complete problem rather than many small parts of it.  As products become more complex, seldom is complete and confident validation achieved with the consideration of one physics.  Instead, all physical phenomena must be considered as they act together with each other, in a comprehensive multiphysics environment, rather than in isolation of each other.  Simulating the real-life behavior of your product in its real life environment is what we call a virtual prototype. It’s about reducing uncertainty, reducing the number of approximations used in simulating the performance of a system in its real world environment.    
Simulation driven product development relies on compressing the design process while delivering better results.  By Process compression we mean delivering automatable simulation workflows that let you focus on engineering, not running software.  This includes working faster, more efficiently and doing simulation earlier in the design process.  Our advances in simulation work flow through our adaptive architecture and application technologies are enabling you to accelerate what you’ve always done, do less, and obtain more of the information you need to make great design decisions.  We are investing heavily in this area and are excited about what these investments will mean for you. 
A simulation driven product development process allows engineers to collaborate in new ways. Increasing the ease and depth by which engineers from multiple disciplines in multiple locations interact on a design is an important aspect to increasing design quality and reducing design time.  We call this aspect of our strategy Dynamic CAE Collaboration. 
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Engineering Knowledge Manager (EKM)
Users 

(Remote/Mobile)
Enterprise datacenter or cloud

Work in Process
Data Management

Graphics Server

HPC Cluster
Batch Jobs

ANSYS EKM 
Web/Mobile UI 

Browser
Access

Remote Display

Interactive Jobs

• Web & Mobile UI
• Interactive Remote Display with 

3D Graphics
• Detach/Re-attach

• Knowledge Management
• Best Practices
• Search & Retrieve
• Light Weight Visualization
• Security & Access Controls

• Job Submission Templates
• Remote Monitoring
• Access to Interactive Controls
• Support for Leading Schedulers 

and Resource Managers

IP Protection Remote Job ManagementMobility & Remote Access

Open Platform: Supports ANSYS and 3rd Party Applications
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