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XLDyn, LLC

XLDyn is an intuitive and easy to use, enterprise system 
engineering tool that is fully integrated with simulation

XLDyn = XLSE + XL1D

XL1D - For authoring/simulating 
detailed 1D multi-physics 
systems models

Vehicle Acceleration 
Model

XLSE – For authoring OMG SysML 
compliant system models



XLDyn = Enterprise Solution to MBSE

• XLDyn is an actionable tool for engineers to develop, 
balance, and track designs

• XLDyn supports all verification methods

• Program status is easily available to everyone

• Documentation is byproduct of the development process

• Documentation is critical for team communication

• XLDyn is easy to use: Systems Engineering for everyone

XLDyn Closes the Gap



XLSE Overview
• XLSE is a Model Based Systems Engineering Tool

– Provides design balance tools to develop optimal designs

– Manages requirements status throughout the design cycle

– Can be used at system, subsystem, or component level

– Model is fully synchronized when adding/editing requirements or BoM parts

OMG SysML Diagram

Requirement 
Diagram Pallet

Package 
Diagram 
Pallet



XLSE Overview

Navigation View Table View

Views are created automatically from the 
database or imported Microsoft Word

documents, including IBM DOORS



XLSE Overview

• XLSE includes the following SysML 
diagrams:
• Package (pkg)
• Block Definition (bdd)
• Internal Block (ibd)
• Parametric (par)

• Activity (act)
• Requirement (req)
• State Machine (stm)
• Use Case (uc)

• XLSE’s Parametric, Activity, and 
State Machine diagrams are 
actionable.  Change parameters 
and run simulations directly from 
the diagrams



XLSE Overview

• Document your work by attaching 
objects to the diagram blocks including:

– Word Documents, PowerPoint, 

– Excel, Visio, Video, PDF, etc.
• XLSE automatically updates requirements 

status with verifier results in the System 
Requirement Table (SRT)



System Requirement 
Document (SRD) 
includes Requirements 
and BoM

Model Creation: ‘One Click’

• Model Creation Steps

3

4

Yes to create the System 
Requirements Table 
(SRT). SRT provides a 
summary of 
requirements status

2

1



Functional Tree Structure: 
Packages and Requirements 

Physical Tree Structure: 
BoM Assemblies and Parts

SysML Requirement 
nodes created

• XLDyn ‘s patented method creates SysML 
requirement, BoM, and Activity diagrams 
for the entire system

Model Creation: ‘One Click’



Requirements Verification

• Verification checks if requirements are met for a given set of design 
parameters and operating conditions

• XLSE has two classes of verifiers:
– Internal: Perform simulations or retrieve test data directly from the diagram 

view.  3rd Party simulation tools can be easily added.

– External: Generate and track work request for test or large scale simulation

• Multiple verifiers for a requirement:
– Verification methods can change over the life of a product program

– Simple models, design rules followed by detailed simulation and test

– XLSE allows engineers to change verifiers and track the history of the methods 
and values



XLDyn Verification Methods

Verification methods supported 
by XLDyn
• Cell Equations – Simple equations or 

Macros
• Worksheets – Link the input/output cells of 

a worksheet to the results set
• CAT/CAE Request1 – Automated e-mail 

request for a test or simulation.  Automatic 
updated to SRT when work is completed

• Observation1 – Automated e-mail request 
to make a simple observation, e.g. verify 
label is installed

1 Requires Microsoft Outlook

Requirements 
verified by Test



XLDyn Verification Methods
Verification methods supported by XLDyn
• XL1D Model2 – Use a XL1D model including reliability
• Activate Model3 – Use a solidThinking Activate model. 
• Modelica Model4 – Use a Modelica model
• act Diagram5 – Calculate process time using an activity diagram
• stm Diagram6 – Determine system state for different 

parameters and conditions

2 Requires XL1D model in workbook
3 Requires Activate models in 
Activate model library

4 Requires OpenModelica solver and 
Modelica models in Modelica 
model library

5 Requires Activity diagram in 
workbook

6 Requires State diagram and XL1D 
mode.

𝑇 > 90 𝑁𝑚
• Radius
• Force
• Friction

Requirement verified 
by XL1D simulation

Simulation run from 
Diagram View



Creating An Activate Verifier

Select Activate Model

Select Model

Right click on the requirement node 
and select Add/Change Verifier



Creating An Activate Verifier

Select Model

Select MOE and 
parameters

Click draw to 
view model

Select checkmark to 
draw verifier



Using an Activate Verifier

… click here

To use the constraint 
block, select the 
results set, then … 

XLDyn ask for simulation time 
and results posted to MoE



XLSE Activity Diagram

• Activity diagrams are graphical workflows of 
stepwise activities and actions. 

• In XLDyn, Activity diagrams can be created 
from a library or manually from the pallet

Choose 
act

act pallet Air Bag Deployment 
Time Simulation run 
from Diagram View



Activity Diagram 
as Verifier

Simulation run 
from Diagram View

XLSE Activity Diagram

• Activity diagrams can be 
used as a verifier, design 
parameters can be 
varied and simulations 
performed

• Monte Carlo or 
Reliability simulations 
can also be performed



• A state transition machine diagram, or state diagram for short, is 
used in dynamic system models as well as SysML models

• A state diagram shows the conditions that causes a system to 
change its state

HighCool
(+) 

LowCool
(+) 

FansOff
(+) 
(-) Pressure=40

∆𝑇 > 𝑇1

• In this example, a simple cooling 
system has three states, and the 
system will shift from FansOff to 
HighCool or LowCool depending 
on the temperature difference ∆𝑇

∆𝑇 > 𝑇2

XLDyn State Diagram



XLDyn State Diagram

• Start with easy to write script

Simulation run 
from Diagram View

• Use script to 
create the XL1D 
state machine

• Determine states 
based on inputs

State Machine used 
to verify requirement



XLDyn State Diagram

• Use same script 
to create SysML 
diagram

• Find possible 
transition paths

• Animate 
transition during 
simulation

• Determine 
reliability



XLSE Use Case Diagrams

• Use Cases can be imported from a Word 
document or created directly in XLDyn

• Use Cases can be associated with other diagrams 
such as requirements

• Use Cases can be linked: (parent/child)

Word Document

Vehicle Entry Use 
Case

Use Case to Refine 
Requirement



Schematic Diagrams with Reliability

•Create schematic diagrams from part list with defined connector types

• Show connectivity and flow

• Select components then calculate reliability

Drag Parts to Pallet 
and Connect

Schematic 
Diagram Menu

Select Components, 
Calculate Reliability



• ibd diagram represents system assembly 
and describes how it works.  bdd’s can be 
instantiated in the ibd as parts

• Activity, ibd, and Schematic  diagrams 
can have parent/child relationships to 
expand detail

Internal Block Diagram (ibd)



Domain Mapping

• XLDyn automatically maps the requirements to 
the parts using the tree structure of the model

• Add relationship strength directly to table

• Use for peer reviews and to create DFMEA

3. Domain
Map created 
with empty cells

1. Click

2. Click

Domain Map
Domain Map

4. Add 
Relationships



DFMEA Process

1

2

• DFMEA is a representation of:
– What can go wrong in a part or subassembly

– Its cause(s) and effects 

– Importance or ranked priority
Select Toolkit

Create from 
Domain Map

Optionally 
create  
diagram and 
table entry

Add Failure Mode 
and Causes

3

4

2

Table Entry Generated

Optional 
Diagram

2



Configuring A System Level DoE

Select the parameters to 
include in the study. Some 
parameters are common 

• XLDyn can easily configure a system 
level Design of Experiments (DoE)

• All verifiers in the model can be 
used including tests data 

First, select the MoE’s
you want to include.



System Level DoE Results

Total Deviation is shows the 
combination of parameters that 
yields the best design.

The Main Effects row ranks the effect of 
system parameters on Total Deviation. To 
improve your design, Track Width is the 
parameter to adjust



XL1D Features

• Static, transient, and frequency domain 
analyses

• Supports continuous and discrete time 
simulation

• Powerful scripting language (without 3rd

party compiler)

• Finite state machines using scripts

• Transfer Function blocks with custom labels



• Automated chart 
creation with Excel 
functionality

• Built-in Units 
Management

• Links system parameters 
to Excel cells

• Run Monte Carlo to 
calculate performance 
variations, component 
properties have built in 
variation specification

XL1D Features
Braking Model

Parameters 
Linked to Cells

Charts with 
automated 
annotation



XL1D Features

• Easily configures DoE 
studies

• Automatically connects 
components across 
worksheets (superblocks)

• Completely integrated 
with XLSE for 
requirements verification 
and parametric studies



• Fault Tree and 
Reliability Block 
Diagrams

XL1D Features

Vehicle Reliability  
Model



• XLDyn v2.0 adds a database to version 1.5

XLDyn v2.0 Overview

Main Project
(e.g. 202x SUV)

Engineer updates sub-
and main projects as 
needed

Import Data from 
Enterprise Data Stores

Engineers work on 
assigned sub-projects.  
WIP stored in Workbook

Administrator creates the main 
project by importing data

Energy Safety Variant 1

Variant 2Administrator 
creates and assigns 
sub-projects to 
project engineers

Team members with access can 
download from Main or sub-
projects database for viewing or 
to start another project



XLDyn v2.0 New Features
 Includes v1.5 functionalities with the 

addition of enterprise data 
management

 All system artifacts are stored in the 
database:

 Requirements, verifiers, parts, diagrams, 
domain maps, DFMEA, State Machines, 
XL1D models, user defined models, change 
history, relationships, etc

 Highly scalable – only hardware limited

 Authorized users can view any subset 
of a project



XLDyn v2.0 New Features

 Configure a Main project from imported 
data

 Configure a model from existing 
database and save as new database

 Create an Ad Hoc model and save to 
new database

 One Click model creation from database

 Add, Delete, and Rearrange model 
content

 Copy content from other workbooks



XLDyn v2.0 New Features

 Workbook stores Work in Progress 
(WIP) until owner updates Sub-
project and/or Main databases

 Perform Variant Analysis

 Select Common Core 
Requirement set

 Define BoM and Parameters for 
Variants 1-N

 Perform Analysis

 Compare results



Summary

• Balance designs at the system, subsystem and component level

• Import requirements from and export updates to enterprise 
systems

• All requirements and verifiers managed in a single application

• XLDyn’s SysML diagrams are actionable

• Easy access “project status view” including on mobile devices

• XLDyn’s ease of use and integration makes MBSE a way to do 
your work, not document what you did

• XLDyn requires minimal training so ALL engineers can use it



Backup Slides



Adding Requirements and Parts

•Requirements and BoM parts are added directly to diagrams 
and synchronized in all views and added to the SRD

Define Requirement

Requirement 
Diagram

Added to System Requirement 
Document (SRD)

Added to System 
Requirement Table (SRT)

Parts can be 
added also


