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SOFTWARE INTEGRATION

COMPONENT OVERVIEW

API

- Documentation
- Manuals

SDK

Software Expansion

Open Software
Architecture
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Unique Underlying

Simulation Structure
-Joint-based model
-Optimization-based model

Generalized Interface for

External Applications
- Text Files
- Dynamic Data Exchange (DDE)
- Networking

- Examples
- Templates & Wizards

Plug-in Development
-Directly with C++ or C#
-Using scripting language
(Python, LUA, etc.)

Add to Software

—

Link with External
Capabilities
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Plugins

Task Plugin
C#wersion 2.0

Dynamics EXE
Mative code
exacutable

SOFTWARE INTEGRATION
CURRENT SANTOS ARCHITECTURE

Santos(tm) Architecture

Visual Plugin
C#wversion 3.0

Profile Graphs
Display and

anslysis

{ System Plugin

C#version 3.0

Biomechanics
Biomacahnical
human model

Cognition
Adds cognitive
capabilities

Physiology
Advancad

physiology madel

it
Documented API

i
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MDI Application EXE

C# version 3.0

Forms/Controls
Controls, Forms,
DockPansal DLL

Built-in Forms
Log window, tool
palette, library, stc.

Sequencer GUI
Interface for tasks,
sequencer, rendering

Property Controls
Property control
factory system
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( Plugin System DLL
Defines plugin types & interfaces

Manager
Loads and

mansges plugins

G.0.D. System DLL

Executes useractions in the app

Undo System
Stores G.O.D

actions to undoirado

V.

/C# Core DLL (cscore.412)
C# DLL interfaces with the Core DLL for the MDI spp, plugins and otherDLL's

Packaged objects,
and the scens-graph

Carbon object
property factory

Losdsi/zaves project,
avatar and s2quences

Core Library Messaging Asset Property ID System
Vector, matrix, color Shared memaory Asset Property D referencing system

and math support messaging system System for objects

World System Object Properties| | Project System Sequencer

Sequences tasks and
mansges animstion

\

VsCore DLL v=core.d11)

Standard C++ DLL interfaces with Vitools and unmanaged C++ libraries

Core
Globsal support
functions

Shared Memory
Global memaory, flags
& variablas

Posture 10
Interface with posture
prediction library

Virtools Support
Manipulate & ref the
Wirtools workd

Posture Lib

Standard C++ posture library

Posture
Uses optimization
to pradict posture

Virtools Lib

Standard C++, Virtools Script & mansged C

Virtools Sim
V5L and Building
Block Script

Virtools Player

Mansged C++
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SOFTWARE INTEGRATION

SOFTWARE ARCHITECTURE FEATURES

e Plug-in Architecture
«Offers robust & powerful API
«C# DLLs using wizards and full SDK
*Most challenging for developer to implement

« External Applications
‘Use intermediate input/output format
*Modules can be written in any language
*More restrictive & less efficient

e Scripting Language
Allows quick development in familiar language
*Can be done directly from SANTOS™ (no compiling)
Limited API but customizable




SOFTWARE INTEGRATION

EXAMPLE PLUG-IN ARCHITECTURE

Static Joint ROM Plugin

Plugins Santos™ Architecture
HI . . /Plugin System DLL
Joint ROM Plugin ’ . ,
Plugin interfaces to Santos Joint ROM Plugin > Defines plugin ypes & erfaces
through our plugin system. Visuatzer [ Manager
Displays joint ROM -
window & controls K\ Manages Plugins
The plugin then uses our Core
0 GUI Controls DLL
API to access 80% Of a_” Provides common GUI support
program functionality Controls Library
High-level, custom
controls & support
o2 Joint ROM Viewer =N e @
Santos -
Meck - Core DLL (cscore .d11)
Neck 1 | — o Frovides main AF| for 80% of the application
Neck_2 | . |13 o Selection System
Neck_3 | " ' " o T Provides access to selected objects in the viewport
Head_1 | ' o E
Head 2 | |35 Avatar System
S Provides support for obtaining data and manipulating
ouler , avatars
Clavicle_Right_1 [ 1 |-4.28
Clavicle_Right_2 [ i |-13.98 Property System
Shoulder_Right_1 [ |87.09 Allows the plugin to read the selected avatars joint
Shouider_ Fight._2 : 3968 angles and min/max angle arrays in a generic manor
Shoulder_Right_3 [ 'l: ' ]-136.03 Messaging System
Clavicle_Left_1 [ - o Allows the plugin to respond to changes in the world
Clavicle_Left_2 | i ]-12.89 suchas joint angle changes
Shoulder_Left_1 [ |80
Archetype Manager
Shodlder_Lh 2 | |4238 Provides the plugin access to avatar archetype
|

Shoulder_Left_3 1 ' |-135 properties such as neutral posture angles
Am \
Elbow_Riaht_1 | " [ " |-45.72

Wist_Right_1 | ' ' ' o
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SOFTWARE INTEGRATION
PLUG-IN ARCHITECTURE

Done!

Analysis Toolkits

Custom
Objects

* Spine Shear & Compression
* Physiology Tools
* Strength Analysis
*Etc...

___________________________________

* Posture

* Dynamic Walk
* Stair Climb

* Etc...

-

. Armor
* Stairs
eLadder

------------------------

i * Editing Schemes
. + Custom GUIs

./ *« Motion Connect

Systems

* Clothing Suite |
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SOFTWARE INTEGRATION

EXTERNAL APPLICATIONS

* Communicate through intermediate

formats

-Text files

-Dynamic Data Exchange (DDE)
‘ -Networking

input output

Application

« Can accommodate more rigid or
legacy modules

| 4 I 4

Research .
[ Mot ] Currently used for Predictive
Dynamics, Zone-Diff, etc.




SOFTWARE INTEGRATION

SCRIPTING LANGUAGE

Allows quick creation of custom modules using a
common language such as Python, LUA, etc.

Santos Core

Scripting Engine

Scripting Language
Interpreter

User Scripts

Santos™ Application

Requires:

* Integration of a scripting language and interpreter
* Implementation of a robust API
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