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CHAPTER
ONE

OVERVIEW

This guide shows how to customize GSim, the arbitrary dimensional, electromagnetics and plasma simulation code, to
add macros and analyzers.

GSim is an arbitrary dimensional, electromagnetics and plasma simulation code consisting of two major components:
* GSimComposer, the graphical user interface.
* Vorpal [NCO04], the GSim Computational Engine.

GSim also includes many more items such as Python, MPI, data analyzers, and a set of input simplifying macros.
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CHAPTER
TWO

INSTALLATION DETAILS

2.1 What is Installed with GSim?

Upon completing the installation process (described in GSim Installation Instructions), GSimComposer, the GSim
Computation Engine, Python, and MPI will be installed on your computer. These are described in detail below.

2.1.1 GSimComposer

GSimComposer is a graphical user interface for
¢ Creating and editing GSim input files
* Executing GSim
* Analyzing GSim generated data
* Visualizing GSim generated data
* Viewing the documentation.

The GSimComposer editor and validator have built-in functions and graphical components that help you to create input
files. Example input files, ranging in complexity from beginning to advanced, are included with GSimComposer. New
GSim users can use these examples as templates. Advanced GSim users can use GSimComposer to validate the syntax
of their own input files, whether their files have been created using GSimComposer or by using a text editor.

The GSimComposer Run pane invokes the GSim engine with user definable settings for number of steps, number of
data dumps, and restart file, if any. It also allows selection of serial versus parallel GSim.

GSimComposer now allows selection of analysis programs, either supplied with GSim or user written.

The visualization in GSimComposer is provided by the graphical analysis tool Vislt (see https://wci.llnl.gov/codes/
visit/). Vislt is embedded within GSimComposer. Data generated by GSim or by analysis programs automatically
appears in the Visualization pane.

All documentation can be seen from within GSimComposer, fully cross-referenced.
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2.1.2 GSim Computational Engine

The GSim computational engine runs both as a serial (vorpalser) and parallel (vorpal) application for multi-processor
/ multi-core systems that support MPI. GSim now comes in the specialized GSim packages. The GSim computational
engine is embedded within GSimComposer.

2.1.3 Python

Python is an open-source, interpreted scripting language managed by the Python Software Foundation. For more
information about Python (See http://www.python.org/).

GSim uses Python to process input files, allowing users to set up simulations with math functions, variable substitutions,
and macros.

GSim uses its own embedded version of the Python interpreter to pre-process input files and execute any Python code
in an input file.

2.1.4 MPI

The Message Passing Interface (MPI) is an application programming interface (API) for communicating between pro-
cesses that execute in parallel. There are many implementations. The Linux and Mac versions come with the OpenMPI
(See http://www.open-mpi.org/) implementation of MPI. The Windows versions come with the Microsoft MPI imple-
mentation The appropriate MPI implementation is embedded within GSimComposer.

More Information
More information about GSim can be found at the GSim Product Website (https://www.txcorp.com/gsim). Send ques-
tions about installing or running GSim to Tech-X Customer Support at support@txcorp.com.

Extensive assistance in the use of GSim or simulation in general is available from Tech-X Professional Services. Please
contact Tech-X directly for sales, consulting, and other questions at sales @txcorp.com.

2.2 GSim System Requirements

2.2.1 Operating System
GSim runs on 64-bit Windows, Linux, and Mac and has installation procedures that users will be familiar with on their
respective operating system. Some of the systems supported are:

* Windows 10 or Windows Server 2022 or later

 Linux distributions with glibc 2.28 or later (Verified on Rocky Linux 8, Ubuntu 22.04.3 LTS)

* MacOSX Monterey (12.7.1) or later

* Cray XC30

Note: The version of glibc can be found with the command: 1dd —version
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2.2.2 Memory

Usage of RAM varies with the computational problem size, but with a minimum of 16 GB will run most all examples
as described in the documentation. Examples like the Smith Purcell examples will use more than 16 GB, so a more
liberal estimate would be 32 GB, but of course any heavy computation could require more.

2.2.3 Graphics Rendering

The visualization in GSim uses OpenGL and requires optimal graphics drivers that support OpenGL 3.2. The standard
Linux distributions may not come with drivers written by the graphics-card manufacturer, which are necessary for full
hardware acceleration. You should download and install the latest driver for your graphics card from your graphics card
vendor’s website. In the case of an NVidia graphics card, you can get the latest driver by going to NVidia’s website,
selecting the Download Drivers link, and then selecting the Linux Display Drivers link.

Note: There is a known visualization issue on certain Linux laptops, when Desktop Scaling is set to non-integer
scaling values. For example 100% & 200% are ok, but fractional values like 175% (scaling of 1.75) can cause display
artifacts in the visualize tab.

Note: There is a known Windows-OpenGL issue when using GSim over a Microsoft Remote Desktop connection
where the application window appears blank on some Windows machines with some graphics cards or some drivers.
We provide a RemoteGSimComposer.bat script to work around this issue. It disconnects the remote session and starts
GSim while disconnected, so that when the user reconnects, GSim works properly. If you see this issue, launch this
script by right-clicking on RemoteGSimComposer.bat and choose “Run as administrator”.

On Windows systems using high resolution screens that high DPI (dots-per-inch), poor sizing can occur where fonts
are small or panels are cut off. This can be remedied by overriding the scaling behavoir performed by the system. The
figure belows shows how to override this scaling by setting a properties of the Composer executable.

LARGE SCREEN RESOLUTION ADJUSTMENT (can improve display)

T I This PC » OS (C) > Program Files > Tech-X > VSim-<version>» Contents hlnI X
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Secuty a Previous Versions Choose the high DPI settings for tis program.
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Jocts (2 vistaitpy General Digtal Signatures may
o W visitprotocol.exe ¥ this program isnt working comectly on this versidlRaf Windows. this seffing to fix scaling problems for this program
visitpy.di try running the compalibilty troubleshooter. of tf one in Settings
ments XEaE 5) ch = ol scaing setings
mCompaser. 2 compatibdity troubleshooter
loads inetimhe 5 AEOTrRRY ) Choose A program migi look biury f the 0PI for your main display
vtkalgigg8.1.dll 8/24) | How do | choose cor setings menuohy 7/~ ibility” changes after fbu sn in to Windows. Windows can try to fix
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g Compatisity mode b set for your mafh display when you open this program.
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Runin640x 4 Aopicato -

3) Click “Change

kCommonMath-8.1.dIl 8/24)
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h (HPCHEADNODE) (5

tkCommonMisc-8.1.dll
vtkCommonSystem-8.1.dll

n vtkCommonTransforms-8.1.dll

VikDICOMParser-8.1.d1 4) [] Disable fullscreen optimizz
vtkexpat-8.1.dll 8/24/ []Rmmsmgmnaunaammsmarhigh DPI settings” oK e
vtkFiltersCore-8.1.dll 8/24) [ ] Register this program for restart
1) Right-click VSimComposer.exe Voo
in Contents\bin directory and choose 4) Check both boxes.
“p W oK Cancel #oply
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Fig. 2.1: How to override system high DPI scaling on Windows.

On Windows systems with 2 graphics cards, it is sometimes necessary to force the system to use the better card that
supports the OpenGL functions needed. In this case, there is a operating system setting to force which graphics pro-
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cessor is used for Composer. On Windows 11, navigate to the System settings and then to Display > Graphics as shown
below.

€ Settings

[ System > Display > Graphics
[ Local Account
@ Custom settings only apply when apps support the feature.

Find a setting Q

Search this list Q Filter by: ~ All apps ot
€Y Home
Add an app Add desktop app Add Microsoft Store app
| B System
a Bluetooth & devices Camera -
Micrasoft Corporation
¥ Network & internet
. Microsoft Store
4 i ' Microsoft Corporation v
B Apps
Movies & TV
: Accounts u Microsoft Corporation v
$ Time & language
| Photos
: .
8 Gaming Microsoft Corporation
T Accessibility .
x VSimComposer.exe "
< : C:\Program Files\Tech-)\VSim-13.0.0March17\VSim-13.0.0dev\Contents\bin\VSimComposer.exe
W Privacy & security
@ Windows Update GPU preference High Performance (NVIDIA GeForce RTX 3050 Ti Laptop GPU)
Optimizations for windowed games On o

Reset to default settings “

Fig. 2.2: How to force the system to use a particular graphics card for Composer on Windows.

2.2.4 Graphics Acceleration

GPU acceleration requires a CUDA capable graphics card and a NVidia video driver that supports CUDA 12.3. If
you see the error message CUDA error 222 (cudaErrorUnsupportedPtxVersion) the provided PTX was
compiled with an unsupported toolchain. then this indicates that you should try upgrading the driver for your
CUDA card. The drivers need are NVIDIA Linux Driver 545.23.08 or NVIDIA Windows Driver 546.12.

Each CUDA card model will have a certain amount of memory and one must ensure that the problem size fits into
that memory. On Windows, total CUDA memory is managed by the Windows Display Driver Model (WDDM) which
functions differently than other operating systems, in that the WDDM subsystem handles GPU compute memory allo-
cation and scheduling, rather than being handled by the CUDA runtime as on other platforms. Thus, the Windows GPU
memory virtualization functionality is a property of Windows rather than CUDA and will endup being larger than the
card’s physical memory. We suggest, however, you keep the problem size within the card’s physical memory so that
optimal performance is maintained.

2.2.5 Disk Space

The GSim-1.0 Windows installer is around 536MB, and requires around 1.5GB of disk space to install. The Linux
installer is 992MB due to the inclusion of additional system packages, and unpacks into around 3.3GB. Please ensure
you have enough additional space to run your simulations.
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2.2.6 Windows Performance

GSim performance on Windows compared to Linux can be significantly limited by power settings. If the power setting
was on “balanced,” which is the default even on a desktop or server, Windows will limit CPU utilization when GSim is
running, i.e. Windows will not allow GSim to take all the CPU resource. To overcome the limitation, change the power
settings under “Control Panel -> System and Security -> Power Options -> Preferred plans” to “High performance.”

2.2.7 Large Scale And Accelerated Computing

The GSim serial engine (vorpalser) is available for running on single processor workstations. The GSim parallel
engine (vorpal) is provided for multi-core systems that support the Message Passing Interface (MPI). There is support
for running GSim simulations on Linux clusters with common job schedulers as well as running with the “Windows
Clustering” server technology.

GSim is licensed per compute platform, which may be a workstation or a cluster. For a workstation, creating a license
requires the MAC (hardware) address.

A cluster is defined to be “A dynamic collection of compute nodes sharing a common filesystem and a single common
queuing system.” For a cluster, all nodes be able to determine their own hardware (or MAC) address and hostname. For
a cluster, we also require that there is a method available from each compute node that can determine the list of compute
nodes from the queuing system given to us by the customer. If the customer wants the capability to dynamically change
the size of the cluster after licensing, then we require that the compute nodes be able to remote-shell-connect to each
other. If a job is running on a collection of nodes, any one of which is licensed, and all of which can see the shared
filesystem and are in the nodes list from the queuing system, then we consider the job to be running on the licensed
cluster. Otherwise, if one or more job nodes can reach one the licensed nodes and can validate it, and all of the nodes
can see the shared filesystem and are in the nodes list from the queuing system, then we also consider the job to be
running on the licensed cluster.

GSim is highly scalable, and has been developed to solve the most challenging computational electromagnetics prob-
lems of our time. Some example calculations, particularly for plasma acceleration, require a supercomputer to run
adequately in 3D, though GSim desktop users may explore how the files work by running them in 2D. Some mi-
crowave device examples, such as the Smith Purcell Radiation example, require 12GB RAM or more to run. However,
it is possible to set up an input file at lower resolution if you have limited resources.

For large parallel simulations running across nodes in high performance cluster, there are some requirements that can
be worked out easily with system administrators and depend on the details of the cluster configurations. In general, we
don’t recommend running GSim on AFS file systems.

Note: The Andrew File System (AFS) is not recommended to run GSim in parallel. The distributed AFS system is
optimized for location-transparency over a wide area network rather than the low-latency conditions necessary for high
performance in cluster storage. File systems such as Lustre or the General Parallel File System (GPFS) perform better
when running GSim.

For installation instructions see: GSim Installation Instructions
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2.3 GSim Installation Instructions

These are instructions on installing the GSim product. Please see the GSim System Requirements first to make sure
your system meets the requirements.

2.3.1 Windows GSim Software Installation

The GSim distribution package for 64bit Windows is a self-extracting executable installer. Invoke the installer by double
clicking on it. The default installation path is:

C:\Program Files\Tech-X\GSim-1.0 (Windows 64-bit)

which includes the major & minor version of your software. To open the GSim software, go to the Start Menu, click
on the Tech-X folder, click on GSim-1.0, then click on GSimComposer. See Fig. 2.3.

Workaround for some Windows App Blocking

Some Windows Operating Systems are configured to only allow installation of applications acquired through the Win-
dows store. If you find this to be the case right click the installer , select properties and check the Unblock box

Alternatively if Applications not from the Windows Store are blocked take the following steps.

1.
2.

Open Settings and click Apps

Select the option to allow Windows 10 to Allow apps from anywhere

2.3.2 Windows GSim Software Installation on a Network Share

These instructions outline how to install GSim to a shared network location. This method will allow users from multiple
machines to access and run this installation of GSim on their local machines.

To start, ensure that you have the shared network location that you want to install to. It is easy to find instructions on
how to set up network file sharing on Windows, but the quick steps for Windows 10 are:

1.

SAE I

10.

Open Windows File Explorer.

Navigate to the folder you wish to share.
Right-click the item and choose Properties.
In the Properties dialog click the Sharing tab.
Click the Share button.

In the Network access dialog, choose the people on your network to share the folder with and click the Share
button.

In the next frame of the Network access dialog, note the names in the Individual Items list. There will be the
name you assigned it in step (6) and the UNC (Unified Naming Convention) Path of the shared directory, which
will have the form \MACHINEpathtoshareddirectory.

Click the Done button in the Network access dialog.

At this point you can change the UNC Path to a single string by clicking the Advanced Sharing... button and
then clicking the Share checkbox and typing a string.

Click Close in the Properties dialog.

Chapter 2. Installation Details
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Welcome to Tech-X\WSim-11.0.0
Setup

Setup will guide you through the installation of
Tech-X\WSim-11.0.0.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

Mext > Cancel

License Agreement
Flease review the license terms before installing
Tech-X\VSim-11.0.0.

Press Page Down to see the rest of the agreement.

VSim Software Evaluation Agreement

0. RECITALS.

(a) This ¥Sim Software Evaluation Agreement ("Agreement”) is a legal agreement

between you and Tech-X Corporation ("Tech-X") for the use of the VSim Software, as
defined below. If you are instaling the Software for personal use, this agreement

applies to and binds you personally. If you are installing the Software as part of your

work for an organization, this agreement applies to and binds such organization.
“Licensee " refers to the person or entity that is licensee of the software. "Tech-%X"and
"Licensee" are referred to individually as a "Party” or collectively as the "Parties”.

(b) By installing, copying, evaluating, or otherwise using the Software or any work W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Tech-¥\W5im-11.0.0.

< Back IAgree Cancel

Choose Install Location
Choose the folder in which to install Tech-XVSim-11.0.0 .

Setup will install Tech-X\WSim-11.0.0  in the following folder. To install in a different folder,
dick Browse and select another folder. Click Next to continue.

Destination Folder

‘ C:\Program Files\Tech-x\VSim-11.0.0 Browse...

Space required: 1.4 GB
Space available: 56,5 GB

< Back Mext > Cancel

Choose Start Menu Folder

Choose a Start Menu folder for the Tech-X\WSim-11.0.0
shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

[ Tech-xwsim-11.0.0

Accessibility
Arcessories
ActivePerl 5.26.1 Build 2601 (54-bit)
Administrative Tools
CMake

Cygwin

Cygwin-X

doxygen
Ghostscript

Intel

Java

[JDo not create shorteuts

<« Back Install Cancel

Installing
Please wait while Tech-X\W5im-11.0.0  is being installed.

Extract: AsanaMathJax_Size3-Reqular.eot... 100%

Show details

Completing Tech-X\VSim-11.0.0
Setup

Tech-%WS5im-11.0.0rc3 has been installed on your computer,

Click Finish to dose Setup.

Fig. 2.3: Dialogs for Windows installation
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Security Details Previous Versions
General Compatibility Diigital Signatures

&
QurProgram.exe

Type of file:  Application ( exe)

Description:  Setup Launcher Unicode

Location: C:\emp
Size: 57,1 MB (101 822 056 bytes)
Size ondisk: 971 MB (101 822 464 bytes)

Created: Yesterday 22, februar 2018, 15.09.23
Modified: Today 23. februar 2018, 23 minutes ago
Accessed: Yesterday 22, februar 2018, 15.05.23

Attributes: []Read-only [ ] Hidden Advanced. ..

This file came from another
computer and might be blocked to
help protect this computer.

Security [ Unblock

QK Cancel Apphy

Fig. 2.4: Windows app unblocking
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Now that this folder is accessible, install to the folder by following the Windows Installation instructions above. When
you get to the “Choose Install Location” step, type in the shared location as your installation location or click the Browse
button and navigate to it. Note that you first go to the Network machine in the left pane (not This PC) and then you
navigate down in directories according to the UNC Shared Path. One can install GSim from the machine where the
folder is shared from, or from another machine that has access to the shared folder.

When running GSim from a network location, one can map the UNC Shared Path to a network drive on any machine
that has access to the path. To do this from Windows Explorer on the machine where GSim will be run, navigate to the
second to last folder in the UNC Shared Path, right-click on the icon for the last folder, and select the Map Network
Drive menu item. At this time you will be prompted to select a drive letter and can change a couple settings. After
making your choices press Finish.

For a concrete example, say we have the follow values:

- Installation Computer Name = JANESCOMPUTER

- Shared Folder = C:\Users\jane\Documents\myshare
(shared on JACKSCOMPUTER)

- Folder UNC Shared Path = \\JANESCOMPUTER\jane (note here Jane
has chosen the advanced option of a single name "jane" to represent
the full path of \Users\jane\Documents\myshare)

- GSim installation Folder = C:\Users\jane\Documents\myshare\GSim

- Mapped Network Drive on JACKSCOMPUTER = S:\

So, for this example, the drive S:\ will show up on JACKSCOMPUTER and is mapped to \JANESCOMPUTER\ jane which
is a share name for C:\Users\ jane\Documents\myshare on JANESCOMPUTER. So, Jack should see S:\GSim as the
installation location for GSim and he can conveniently run GSimComposer by double-clicking

S:\GSim\Contents\bin\GSimComposer.exe

Finally, to ensure all users have access to the license, the license should be copied to the Contents\engine\bin
subdirectory next to the Vorpal engine. So, in our example, this would be on JANESCOMPUTER at the location:

C:\Users\jane\Documents\myshare\GSim\Contents\engine\bin\license.txt

inside the original installation of GSim. This is best done by using Windows Explorer rather than adding the license
using the GSimComposer settings.

2.3.3 Windows Cluster GSim Software Installation

There are a few extra steps when installing on a Windows Cluster and we detail them here. GSim will work on a
Windows cluster that uses Microsoft HPC Pack (Version 2012 R2 or later is required).

First, install GSim on the cluster headnode using the instructions above in the Network Share Section. The cluster
license file will need to be copied into the correct location as described above and it will need to refer to the correct
shared directory — normally a good choice for this directory would be a subdirectory of the UNC Shared Path alongside
the GSim installation.

For operation on a Windows Cluster it is crucial to use the MPI that comes with Microsft HPC Pack. So, we must set
aside the MPI that is distributed with GSim. Using the exmaple from the Network Share Section above, one would open
a Command Prompt and execute the following commands:

S:\>cd GSim\Contents\engine\bin
S:\GSim\Contents\engine\bin>move mpiexec.exe mpiexecOFF.exe
1 file(s) moved.
S:\GSim\Contents\engine\bin>move msmpi.dll msmpiOFF.dll
1 file(s) moved.

This will ensure that the mpiexec.exe in the PATH variable will be the one on the system. This can be verified by the
following:

2.3. GSim Installation Instructions 11
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S:\GSim\Contents\engine\bin>where mpiexec.exe
C:\Program Files\Microsoft MPI\Bin\mpiexec.exe

This completes the installation and now it can be tested using the “Running Vorpal on a Windows HPC Cluster” section
of the User Guide.

Now (also following the exmaple in the Nerwork Share Section above), Jack can use GSimComposer to create a simu-
lation directory (say mysim) in the shared folder, for example:

S:\jack\simulations\mysim

This directory and, therefore, the simulation input will then be available to all the nodes on the cluster when a job is
submitted.

2.3.4 Linux GSim Software Installation

The GSim distribution package for Linux is a gzipped tarball. Unpack the gzipped tarball into the directory in which
you wish to install GSim. A typical location would be

/usr/local/GSim-1.0

The unzip and untar command is

$ cd /usr/local
$ tar xf GSim-1.0-Linux64.tar.gz

Or, if your Linux machine does not have OpenGL rendering support then you may want to install the “offscreen”
version, in which case the file would be “GSim-11.0.0-Linux64-offscreen.tar.gz. After untarring, the user interface is
started with the command:

$ cd GSim-1.0
$ ./GSimComposer.sh

If you plan to run the simulation engine or any other executable from the command-line then you will need to source
the startup script:

$ source /usr/local/GSim-1.0/GSimComposer.sh
<execute engine, analyzers, etc.>

See the “Running Vorpal from the Command Line” section in the User Guide for more instructions. on command-line
operations.

2.3.5 Mac OS X GSim Software Installation

Unpacking the DMG file:

The GSim distribution package for Mac OS X is a .dmg installer. Invoke the installer by double clicking on it. Drag the
GSim-1.0 folder into your Applications folder (visible in the installer window). From the Application folder, double
click on the GSimComposer icon in the GSim-1.0 folder. See Fig. 2.5. This default installation path is:

/Applications/GSim-1.0
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& 2] _ V5im-11.0.0

Applications Y5im-11.0

Fig. 2.5: Dialog for the Mac installer
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Workaround for signing issues:

As of El Capitan, Apple instituted GateKeeper, which by default prevents one from executing an unsigned application.
The symptom can range from inability to install a license to being told the application is damaged as shown in Fig. 2.6.

"SimComposer.app"” is damaged and can’t
g 9 5 be opened. You should move it to the Trash.

Firefox.app downloaded this file today at 7:29 AM
from

? Cancel Move to Trash

Fig.2.6: Warning that GSimComposer is damaged, put up by GateKeeper when code signing is not properly recognized.

If you are experiencing this, then close GSimComposer and open an XTerm and run the commands:

$ cd /Applications # or wherever one has installed GSim-1.0
$ xattr -rd com.apple.quarantine GSim-1.0

Then reopen GSimComposer — the message should be gone.

2.4 GSim Documentation

In addition to this PDF version of the GSim documentation, all of the documentation is accessible from within the
GSimComposer interface, as well as online at the Tech-X web site, GSimDocumentation.

2.4.1 GSim Installation

GSim Installation Instructions guides the user through the installation process for GSim. Release notes are also provided
in this document.

2.4.2 GSim User Guide

The “User Guide” manual contains comprehensive GSim documentation, including directions for running GSim from
the command line support resources. When you are ready to create your own simulation, consult this document for
in-depth information about GSim features.
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2.4.3 GSim Examples

The “Example” manual provides numerous tutorials for both beginning and advanced GSim users.

2.4.4 GSim Customizaton

The “Customization” manual discusses macros and analyzers in futher detail, for users who would like a higher degree
of customization in their simulations and postprocessing.

2.4.5 GSim Reference

The “Reference” manual is a quick-reference manual for GSim users to look up specific GSim features and code block
syntax for use in editing a GSim input file.

2.4.6 Searching the Documentation
All documentation is available through the GSimComposer itself by clicking on the Help icon on the far left or by
going to the top menu bar and selecting Help —> Help Contents.
The Search field in particular is a fast way to find terms and examples, and supports the following options:
* Wildcard search

Use an asterisk * to represent a sequence of characters such that the term you entered can either be the whole or
a part of the results displayed. For example:

non

— Searching for "process*" will display "process" as well as results like "processes", "processing”, etc.

— Searching for "*process" will display "process" as well as results like "postprocess", "preprocess”, etc.

— Searching for "*process*" will display "process" as well as results like "preprocessed"”, "postprocessing”,
etc.

* Omit words You can omit words in your search by putting a minus - sign in front of the word to omit. For
example, typing "cylindrical-coordinates" would omit results that contain the word "coordinates", so your results
would only include terms like "cylindrical capacitor”, etc.

All searches are case insensitive.

2.5 Making your data web accessible

If your simulation files are stored on a workstation with a web server, you can make your files web accessible, as
discussed here.

Requirements
* Working OpenlLdap directory server
* Must have ssl support on port 636
* Available credentials to connect to openldap server. Anonymous binds not supported
» User accounts in the LDAP directory must have the homeDirectory attribute set
Procedure:

1) Install Apache Httpd web server, php and the php Idap library
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$ dnf install httpd mod_ssl php php-ldap
$ systemctl start httpd
$ systemctl enable httpd

2) Edit index.php and set appropriate values for the following variables

$ldap_server_uri = ‘ldaps://Idapserver.example.com’;
$search_scope = ‘ou=users,dc=example,dc=com’;
$proxy_dn = ‘Idapserver_bind_dn’;

$proxy_pass = ‘ldapserver_bind_password’;

3) Copy index.php, display.php, and logout.php into the Apache Httpd web server’s DocumentRoot directory. On
Redhat based machines e.g Fedora, Centos, the default DocumentRoot is /var/www/html.

4) Go to https://localhost , log in and verify that you are able to see your files.

2.6 Software Licensing

GSim uses several open source packages and here we provide grateful acknowledgement and a list of these licenses

2.6.1 Trilinos

Trilinos, used by the Vorpal computational engine, is comprised of packages that are either BSD or LGPL compatible
(See https://trilinos.github.io/license.html).

BSD compatible packages (such as Amesos2, AztecOO, Belos, Epetra, EpetraExt, Galeri, Ifpack, Ifpack2, Intrepid,
Kokkos, Komplex, Shards, Teuchos, Tpetra, TriUtils, Xpetra, and Zoltan) in Trilinos licensed by Sandia contains the
following notice:

(Begin notice)

Under the terms of Contract DE-AC04-94AL85000 with Sandia Corporation, the U.S..
—.Government retains certain rights in this software.

Redistribution and use in source and binary forms, with or without modification, are.
—permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of.
—conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list.
—0of conditions and the following disclaimer in the documentation and/or other materials.
—provided with the distribution.

3. Neither the name of the Corporation nor the names of the contributors may be used to.
—.endorse or promote products derived from this software without specific prior written.
—,permission.

THIS SOFTWARE IS PROVIDED BY SANDIA CORPORATION “AS IS” AND ANY EXPRESS OR IMPLIED..
—WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY.
—AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL SANDIA.
—-CORPORATION OR THE CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,..
—SPECTAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,.
—PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR.
—BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN.,

(continues on next page)
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—CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY..
—WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

(End notice)

LPGL compatible package (such as Amesos and ML) in Trilinos licensed by Sandia contains the following notice:

(Begin notice)

Under terms of Contract DE-AC04-94AL85000, there is a non-exclusive license for use of.,
—.this work by or on behalf of the U.S. Government.

This library is free software; you can redistribute it and/or modify it under the terms.
—0f the GNU Lesser General Public License as published by the Free Software Foundation;.,
—either version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
<, without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR.
—PURPOSE. See the GNU Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public License along with this.
—library; if not, write to the Free Software Foundation, Inc., 59 Temple Place, Suite.
330, Boston, MA 02111-1307 USA

(End notice)

The LGPL license is available from the Free Software Foundation webpage (https://www.gnu.
—org/licenses/lgpl-3.0.html).

Both Vorpal Computational Engine and Composer use HDF5 (see Hdf5 license at https://raw.githubusercontent.com/
HDFGroup/hdf5/develop/ COPYING).

The notice for HDFS is:

(Begin notice)

Copyright Notice and License Terms for
HDF5 (Hierarchical Data Format 5) Software Library and Utilities

HDF5 (Hierarchical Data Format 5) Software Library and Utilities
Copyright 2006 by The HDF Group.

NCSA HDF5 (Hierarchical Data Format 5) Software Library and Utilities
Copyright 1998-2006 by the Board of Trustees of the University of Illinois.

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted for any purpose (including commercial purposes)
provided that the following conditions are met:

(continues on next page)
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1. Redistributions of source code must retain the above copyright notice,
this list of conditions, and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions, and the following disclaimer in the documentation
and/or materials provided with the distribution.

3. Neither the name of The HDF Group, the name of the University, nor the
name of any Contributor may be used to endorse or promote products derived
from this software without specific prior written permission from
The HDF Group, the University, or the Contributor, respectively.

DISCLAIMER:

THIS SOFTWARE IS PROVIDED BY THE HDF GROUP AND THE CONTRIBUTORS

"AS IS" WITH NO WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED. IN NO
EVENT SHALL THE HDF GROUP OR THE CONTRIBUTORS BE LIABLE FOR ANY DAMAGES
SUFFERED BY THE USERS ARISING OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Limited portions of HDF5 were developed by Lawrence Berkeley National
Laboratory (LBNL). LBNL's Copyright Notice and Licensing Terms can be
found here: COPYING_LBNL_HDF5 file in this directory or at
https://raw.githubusercontent.com/hdfgroup/hdf5/develop/COPYING_LBNL_HDFS5.

Contributors: National Center for Supercomputing Applications (NCSA) at
the University of Illinois, Fortner Software, Unidata Program Center
(netCDF), The Independent JPEG Group (JPEG), Jean-loup Gailly and Mark Adler
(gzip), and Digital Equipment Corporation (DEC).

Portions of HDF5 were developed with support from the Lawrence Berkeley
National Laboratory (LBNL) and the United States Department of Energy
under Prime Contract No. DE-AC02-05CH11231.

Portions of HDF5 were developed with support from Lawrence Livermore
National Laboratory and the United States Department of Energy under
Prime Contract No. DE-AC52-07NA27344.

Portions of HDF5 were developed with support from the University of
California, Lawrence Livermore National Laboratory (UC LLNL).

The following statement applies to those portions of the product and must
be retained in any redistribution of source code, binaries, documentation,
and/or accompanying materials:

(continues on next page)
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This work was partially produced at the University of California,
Lawrence Livermore National Laboratory (UC LLNL) under contract

no. W-7405-ENG-48 (Contract 48) between the U.S. Department of Energy
(DOE) and The Regents of the University of California (University)
for the operation of UC LLNL.

DISCLAIMER:

THIS WORK WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED BY AN AGENCY OF
THE UNITED STATES GOVERNMENT. NEITHER THE UNITED STATES GOVERNMENT NOR
THE UNIVERSITY OF CALIFORNIA NOR ANY OF THEIR EMPLOYEES, MAKES ANY
WARRANTY, EXPRESS OR IMPLIED, OR ASSUMES ANY LIABILITY OR RESPONSIBILITY
FOR THE ACCURACY, COMPLETENESS, OR USEFULNESS OF ANY INFORMATION,
APPARATUS, PRODUCT, OR PROCESS DISCLOSED, OR REPRESENTS THAT ITS USE
WOULD NOT INFRINGE PRIVATELY- OWNED RIGHTS. REFERENCE HEREIN TO ANY
SPECIFIC COMMERCIAL PRODUCTS, PROCESS, OR SERVICE BY TRADE NAME,
TRADEMARK, MANUFACTURER, OR OTHERWISE, DOES NOT NECESSARILY CONSTITUTE
OR IMPLY ITS ENDORSEMENT, RECOMMENDATION, OR FAVORING BY THE UNITED
STATES GOVERNMENT OR THE UNIVERSITY OF CALIFORNIA. THE VIEWS AND
OPINIONS OF AUTHORS EXPRESSED HEREIN DO NOT NECESSARILY STATE OR REFLECT
THOSE OF THE UNITED STATES GOVERNMENT OR THE UNIVERSITY OF CALIFORNIA,
AND SHALL NOT BE USED FOR ADVERTISING OR PRODUCT ENDORSEMENT PURPOSES.

(End notice)

Composer uses OpenSSL (http://www.openssl.org/source/license.html).

The notice for OpenSSL is:

/z“:

*
*
*

*

Copyright (c) 1998-2011 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

* are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

(continues on next page)
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*

(continued from previous page)

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "~ "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARTISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Composer also uses libssh (https://www.libssh.org/development/).

The notice for libssh is:

libssh Developer's Certificate of Origin. Version 1.0

By

(a)

()

making a contribution to this project, I certify that:

The contribution was created in whole or in part by me and I
have the right to submit it under the appropriate
version of the GNU General Public License; or

The contribution is based upon previous work that, to the best of
my knowledge, is covered under an appropriate open source license
and I have the right under that license to submit that work with
modifications, whether created in whole or in part by me, under
the GNU General Public License, in the appropriate version; or

(continues on next page)
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()

(d)

(e)

(continued from previous page)

The contribution was provided directly to me by some other
person who certified (a) or (b) and I have not modified it.

I understand and agree that this project and the contribution are
public and that a record of the contribution (including all
metadata and personal information I submit with it, including my
sign-off) is maintained indefinitely and may be redistributed
consistent with the libssh Team's policies and the requirements of
the GNU GPL where they are relevant.

I am granting this work to this project under the terms of the
GNU Lesser General Public License as published by the

Free Software Foundation; either version 2.1 of

the License, or (at the option of the project) any later version.

http://www.gnu.org/licenses/lgpl-2.1.html

Both Vorpal and Composer also use Python (https://docs.python.org/3/license.html).

The notice for Python is:

PSF LICENSE AGREEMENT FOR PYTHON 3.10.4

. This LICENSE AGREEMENT is between the Python Software Foundation ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise using Python
3.10.4 software in source or binary form and its associated documentation.

. Subject to the terms and conditions of this License Agreement, PSF hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.10.4 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All Rights
Reserved" are retained in Python 3.10.4 alone or in any derivative version
prepared by Licensee.

. In the event Licensee prepares a derivative work that is based on or

incorporates Python 3.10.4 or any part thereof, and wants to make the

derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.10.4.

. PSF is making Python 3.10.4 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.10.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF

(continues on next page)
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.4, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any relationship
of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

8. By copying, installing or otherwise using Python 3.10.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

Composer also uses Open Cascade community Edition (OCE) (https://github.com/tpaviot/oce), which has the following
exception to GNU LGPL version 2.1:

Open CASCADE exception (version 1.0) to GNU LGPL version 2.1.

The object code (i.e. not a source) form of a "work that uses the Library"
can incorporate material from a header file that is part of the Library.

As a special exception to the GNU Lesser General Public License version 2.1,
you may distribute such object code incorporating material from header files
provided with the Open CASCADE Technology libraries (including code of CDL
generic classes) under terms of your choice, provided that you give

prominent notice in supporting documentation to this code that it makes use
of or is based on facilities provided by the Open CASCADE Technology software.

Composer also uses Qt under the open-source license model (see https://www.qt.io/download-open-source).

The notice for Qt is:

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates

the terms and conditions of version 3 of the GNU General Public

License, supplemented by the additional permissions listed below.

0. Additional Definitions.

As used herein, "this License" refers to version 3 of the GNU Lesser
General Public License, and the "GNU GPL" refers to version 3 of the GNU

General Public License.

(continues on next page)
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"The Library" refers to a covered work governed by this License,
other than an Application or a Combined Work as defined below.

An "Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is deemed a mode
of using an interface provided by the Library.

A "Combined Work" is a work produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

The "Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are
based on the Application, and not on the Linked Version.

The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a
facility refers to a function or data to be supplied by an Application
that uses the facility (other than as an argument passed when the
facility is invoked), then you may convey a copy of the modified
version:

a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs
whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions of
this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
a header file that is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data structure
layouts and accessors, or small macros, inline functions and templates
(ten or fewer lines in length), you do both of the following:

(continues on next page)
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a) Give prominent notice with each copy of the object code that the
Library is used in it and that the Library and its use are
covered by this License.

b) Accompany the object code with a copy of the GNU GPL and this license
document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the
portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of
the following:

a) Give prominent notice with each copy of the Combined Work that
the Library is used in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL and this license
document.

c) For a Combined Work that displays copyright notices during
execution, include the copyright notice for the Library among
these notices, as well as a reference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the terms of this
License, and the Corresponding Application Code in a form

suitable for, and under terms that permit, the user to

recombine or relink the Application with a modified version of
the Linked Version to produce a modified Combined Work, in the
manner specified by section 6 of the GNU GPL for conveying
Corresponding Source.

1) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is one that (a) uses at run time
a copy of the Library already present on the user's computer
system, and (b) will operate properly with a modified version
of the Library that is interface-compatible with the Linked
Version.

e) Provide Installation Information, but only if you would otherwise
be required to provide such information under section 6 of the

GNU GPL, and only to the extent that such information is

necessary to install and execute a modified version of the

Combined Work produced by recombining or relinking the

Application with a modified version of the Linked Version. (If

you use option 4d0®, the Installation Information must accompany

(continues on next page)
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the Minimal Corresponding Source and Corresponding Application
Code. If you use option 4dl, you must provide the Installation
Information in the manner specified by section 6 of the GNU GPL
for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the
Library side by side in a single library together with other library
facilities that are not Applications and are not covered by this
License, and convey such a combined library under terms of your
choice, if you do both of the following:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
is a work based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the

Library as you received it specifies that a certain numbered version
of the GNU Lesser General Public License "or any later version"
applies to it, you have the option of following the terms and
conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify a version number of the GNU Lesser
General Public License, you may choose any version of the GNU Lesser
General Public License ever published by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.

Composer also uses Qt3D (http://doc.qt.io/qt-5/qt3d-index.html).
The notice for Qt 3D is the GNU Lesser General Public License, version 3, as stated above under Qt.
Composer is based in part of the work of the FreeType Team FreeType (http://www.freetype.org/license.html).

The notice for FreeType is:

The FreeType Project LICENSE

(continues on next page)
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2006-Jan-27

Copyright 1996-2002, 2006 by
David Turner, Robert Wilhelm, and Werner Lemberg

Introduction

The FreeType Project is distributed in several archive packages;
some of them may contain, in addition to the FreeType font engine,
various tools and contributions which rely on, or relate to, the
FreeType Project

This 1license applies to all files found in such packages, and
which do not fall under their own explicit 1license. The license

affects, thus, the FreeType font engine, the test programs, the

documentation, and the makefiles, at the very least.

This license was inspired by the BSD, Artistic, and 1IJG
(Independent JPEG Group) licenses, which all encourage inclusion
and use of free software in commercial and freeware products
alike. As a consequence, its main points are that:

o We don't promise that this software works. However, we will be
interested in any kind of bug reports. (‘as is' distribution)

o You can use this software for whatever you want, in parts or
full form, without having to pay us. (‘royalty-free' usage)

o You may not pretend that you wrote this software. If you use
it, or only parts of it, in a program, you must acknowledge
somewhere in your documentation that you have used the
FreeType code. (" credits')

We specifically permit and encourage the inclusion of this
software, with or without modifications, in commercial products.
We disclaim all warranties covering The FreeType Project and
assume no liability related to The FreeType Project.

Finally, many people asked us for a preferred form for a
credit/disclaimer to use in compliance with this license. We thus
encourage you to use the following text:

Portions of this software are copyright © <year> The FreeType
Project (www.freetype.org). All rights reserved.

i

Please replace <year> with the value from the FreeType version you

(continued from previous page)
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actually use.

Legal Terms

Throughout this license, the terms “package', “FreeType Project',
and “FreeType archive' refer to the set of files originally
distributed by the authors (David Turner, Robert Wilhelm, and
Werner Lemberg) as the “FreeType Project', be they named as alpha,
beta or final release.

'You' refers to the licensee, or person using the project, where
‘using' is a generic term including compiling the project's source
code as well as linking it to form a program' or "executable'.
This program is referred to as “a program using the FreeType
engine'.

This 1license applies to all files distributed in the original
FreeType Project, including all source <code, binaries and
documentation, unless otherwise stated in the file in its
original, unmodified form as distributed in the original archive.
If you are unsure whether or not a particular file is covered by
this license, you must contact us to verify this.

The FreeType Project is copyright (C) 1996-2000 by David Turner,
Robert Wilhelm, and Werner Lemberg. All rights reserved except as
specified below.

1. No Warranty

THE FREETYPE PROJECT IS PROVIDED “AS IS' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. 1IN NO EVENT WILL ANY OF THE AUTHORS OR COPYRIGHT HOLDERS
BE LIABLE FOR ANY DAMAGES CAUSED BY THE USE OR THE INABILITY TO
USE, OF THE FREETYPE PROJECT.

2. Redistribution

This 1license grants a worldwide, royalty-free, perpetual and
irrevocable right and license to use, execute, perform, compile,
display, copy, create derivative works of, distribute and
sublicense the FreeType Project (in both source and object code
forms) and derivative works thereof for any purpose; and to
authorize others to exercise some or all of the rights granted
herein, subject to the following conditions:

(continued from previous page)
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o Redistribution of source code must retain this 1license file
C FTL.TXT') unaltered; any additions, deletions or changes to
the original files must be clearly indicated in accompanying

documentation. The copyright notices of the wunaltered,
original files must be preserved in all copies of source
files.

o Redistribution in binary form must provide a disclaimer that
states that the software is based in part of the work of the
FreeType Team, in the distribution documentation. We also
encourage you to put an URL to the FreeType web page in your
documentation, though this isn't mandatory.

These conditions apply to any software derived from or based on
the FreeType Project, not just the unmodified files. If you use
our work, you must acknowledge us. However, no fee need be paid
to us.

3. Advertising

Neither the FreeType authors and contributors nor you shall use
the name of the other for commercial, advertising, or promotional
purposes without specific prior written permission.

We suggest, but do not require, that you use one or more of the
following phrases to refer to this software in your documentation
or advertising materials: “FreeType Project', “FreeType Engine',
"FreeType library', or “FreeType Distribution'.

As you have not signed this license, you are not required to
accept it. However, as the FreeType Project is copyrighted
material, only this license, or another one contracted with the
authors, grants you the right to use, distribute, and modify it.
Therefore, by using, distributing, or modifying the FreeType
Project, you indicate that you understand and accept all the terms
of this license.

4. Contacts

There are two mailing lists related to FreeType:
o freetype@nongnu.org
Discusses general use and applications of FreeType, as well as
future and wanted additions to the library and distribution.
If you are looking for support, start in this list if you

haven't found anything to help you in the documentation.

o freetype-devel@nongnu.org

(continued from previous page)

(continues on next page)
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(continued from previous page)

Discusses bugs, as well as engine internals, design issues,
specific licenses, porting, etc.

Our home page can be found at

http://www. freetype.org

Composer also uses Boost (http://www.boost.org/users/license.html).

The notice for Boost is:

Boost Software License - Version 1.0 - August 17th, 2003

Permission is hereby granted, free of charge, to any person or organization obtaining
a copy of the software and accompanying documentation covered by this license (the
"Software") to use, reproduce, display, distribute, execute, and transmit the
Software, and to prepare derivative works of the Software, and to permit third-parties
to whom the Software is furnished to do so, all subject to the following:

The copyright notices in the Software and this entire statement, including the above
license grant, this restriction and the following disclaimer, must be included in all
copies of the Software, in whole or in part, and all derivative works of the Software,
unless such copies or derivative works are solely in the form of machine-executable
object code generated by a source language processor.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITIY, FITNESS FOR A
PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT. 1IN NO EVENT SHALL THE COPYRIGHT
HOLDERS OR ANYONE DISTRIBUTING THE SOFTWARE BE LIABLE FOR ANY DAMAGES OR OTHER
LIABILITY, WHETHER IN CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Composer also uses Vislt (https://wci.llnl.gov/simulation/computer-codes/visit/license).

The notice for Vislt is:

BSD 3-Clause License

Copyright (c) 2000-2019, Lawrence Livermore National Security, LLC
All rights reserved.

LLNL-CODE-793424

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

- Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

- Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

(continues on next page)
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(continued from previous page)

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY.
—EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES.
—OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT.
—SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,..
—INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED..
—TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR.
—BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN.
—CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY..
—WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Composer also uses VTK (http://www.vtk.org/VTK/project/license.html).
The notice for VTK is:

VIK is an open-source toolkit licensed under the BSD license.

Copyright (c) 2008-Present Ken Martin, Will Schroeder, Bill Lorensen
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list
of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution.

* Neither name of Ken Martin, Will Schroeder, or Bill Lorensen nor the names of any
contributors may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT
SHALL THE AUTHORS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTA,
SPECTAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILTY OF SUCH
DAMAGE.
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2.7 GSim Release Notes

The release notes describe new features for the GSim computational engine (Vorpal) and the GSimComposer graphical
user interface. Deprecated features and bug fixes are also noted within the release notes.

2.7.1 New and Updated 1.0 Features

GSim Computational Engine (Vorpal)

¢ A new Global Model.

GSim Examples

* Initially release wit the following examples:
— GSimPPlasma -> Simple Gases -> Argon Plasma

e Improved

GSim Macros and Translator

* Initially release iwth macros and translators needed to pre process the exmaples above.

GSim Analyzers

* The following analyzers are initially available in GSim:

GSim Graphical User Interface (GSimComposer)
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CHAPTER
THREE

SPECIAL TYPES OF INSTALLATIONS

3.1 GSim on a Private Cloud Installation Instructions

These instructions are for setting up GSim to run on a single server as a “private cloud” serving any user that is able to
log onto the Linux machine.

First, install GSim onto the Linux server. Here we assume that GSim is installed in the location

[/usr/local/\ |PRODUCT_VER|\ /

You will want to make sure all user have execute permissions on the GSimComposer.sh script in this directory.

Next, install no machine from rpm. There is an automatic 30 day license, but a license will need to be purchased for
production use. This command with install from the rpm:

[rpm -Uvh nomachine*rpm

Edit the /usr/NX/etc/server.cfg file and set the following keys:

EnableWebMenuTutorial 0
EnableWebPreconfiguration 1

Copy the default nxweb custom config file to a new file that has the .nxs extension with the following command:

[cp /usr/NX/share/config/default.nxs.sample /usr/NX/share/config/default.nxs

Edit /ust/NX/share/config/default.nxs and add the following to the end of the “General” section

<option key="Session" value="unix" />

<option key="Desktop" value="console" />

<option key="Custom Unix Desktop" value="application" />

<option key="Command line" value="/usr/local/\ |PRODUCT_VER|\ /\ |COMPOSER|\ .sh --
—topLeft --maxSize" />

Verify that /usr/NX/share/config/default.nxs is owned by nxhtd and permission is set to 700

If you chose to use a commercial SSL certificate, set SSLCertificateFile and SSLCertificateKeyFile to the path of
certificate and key in /ust/NX/etc/htd.cfg

Start, Stop, or Restart the NoMachine server as follows:

systemctl start nxserver
systemctl stop nxserver
systemctl restart nxserver

33



GSim Installation and Release Notes, Release 1.0.0rc1

In a web browser, go to https://hostname:4443 and verify that a user can login and that GSim loads automatically.
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