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1 Introduction

This document is the Software User's Guide for the APEX Firing System, Software version 1.0. Ensure
that you have read and understand all information in this guide before using the APEX Firing System
software. This firing software, combined with the APEX Firing System hardware, provides the flexibility
to fire pyrotechnic displays of any size and complexity.

f Be sure to read this software guide in its entirety
prior to using the APEX Firing system software.

1.1 Software Features
The APEX Firing System software, combined with the APEX Firing System hardware, provides the

following features:

e Automatic USB Connectivity (no COMM port assignments!)

e Firing rate of 30 frames per second

e Multi-Module Simultaneous Firing (one cue from up to 20 different modules fired
simultaneously)

e Repeat cue firing

e Script verification with error reporting useful for script correction

e Field continuity-to-script comparison with easy to read icons, discrepancy summary, and quick
cue info lookup to make pre-show field checks simple and easy.

1.2 System Requirements

e MS Windows XP

e MS Windows Vista

e MS Windows 7

e MS Windows 8

e MS Windows 10

e Any hardware that meets the minimum requirements
of the Operating System it is running is sufficient for
running the APEX Firing System software.

e Available USB port for connection to APEX Firing
System USB CIM (Computer Interface Module)

APEX USB CIM (Computer Interface Module) and compatible modules/firing equipment.

Supported Operating
Systems

PC Hardware
requirements

Software v3.07 5.20.2016
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1.3 Updates In This Version

Feature Enhancements:

Enhancement

Description

Automated Show Firing

Added Simultaneous
Cue Firing From
Individual Module

Added the ability to fire multiple cues from the same module at the same time.
Limitations:

M32 - 8 cues simultaneous (single ematch per pin)

M144 - 8 cues simultaneous (single ematch per pin)

M156 - Legacy M156 modules are not able to fire simultaneous cues.

Verifications that these limitations are not exceeded when a script is loaded
was also added.

Continuity

Improved Speed of Pin
Continuity Results Grid

The speed at which the software displays the Pin Continuity Results was
improved (for example, when switching between modules).

Display
Touch Panel
Added Touch Panel Timer was added to the Touch Panel Screen. Timer starts when the first cue is
Timer fired. Stop and Reset button were also added.

Cancel Active
Sequence Button
Added to Touch Panel

A "Cancel Active Sequence" button was added to the touch panel. Button will
halt firing of all Sequences which are actively firing. Re-firing of sequences
which were cancelled will resume firing from the point the sequence was
cancelled.

Increased Number of
Available Sequences

The number of available sequences was increased to 99.

Increased Maximum
Number of Events per
Sequence

The number of events per sequence was increased from 100 to 300.

Improved Touch Panel
Display Speed When
Switching Between
Modules

Improved Speed of "Cue Firing Panel" Grid Display to allow quicker switching
between modules during firing.

Touch Panel Module
Selection Is Retained

The selected Touch Panel Module now remains selected after navigating away
from the Touch Panel and then back.

Sequence Button
Color Indication While
Firing

Sequence buttons now change colors from green to blue and back to green
while firing as a visual indicator that sequence firing is in progress.

Tools

Effect Descriptions
Added to "Disable Cue
Selection List"

The Effect Descriptions are now listed in the "Disable Cue Selection List" on the
Tools page. Filtering of list based on Effect can be done either by:

1. Selecting Effect from the Drop Down List

2. Type a portion of the description in the Effect Description field.

Current Play Time
Displayed During
Music Test

The Test Music now includes an updating time display of the current music
position. This serves as a visual indication that the musicis, in fact, playing...
so, you know, turn up the volume.

Software v3.07
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Enhancement

Description

Sequence Builder

"Auto Add Delay" in
Sequence Builder

Added an "Auto Add Delay" feature to the Sequence Builder. When enabled,
the entered delay will automatically be added after each cue that is added to a
sequence.

Add Entire Slat to

In the Sequence Builder, added the ability to click the slat letter (M144/M156)

Sequence to add all pins from that slat to the sequence.
Added the ability in the Sequence Builder to modify the delay value in a delay
Delay Value .. . L
Modification that has been added to a sequence. This is done directly on the delay object in

the "Selected Sequence Detail Pane"

Improved Speed of
Cue Grid Display

The speed at which the software displays the Cue Grid in the Sequence Builder
Window was improved (for example, when switching between modules).

Added Keyboard
Shortcuts for Editing
Sequence Items

Within the "Selected Sequence Detail Pane", the following keyboard shortcuts
can now be used:

Item Selection Up/Down... Up/Down Key

Move Selected Sequence Item Up... Page Up Key

Move Selected Sequence Item Down... Page Down Key

Delete Selected Sequence Item... Delete Key

General

Maximize APEX Firing
Screen On Launch

The APEX Firing Software now launches maximized to take full advantage of
screen space.

Enhanced Multiple

Numerous tooltips were added or improved. (Tooltips are the little messages

Tooltips that display when you hover the mouse pointer over items on the screen).
Added Support for APEX Firing Software has been tested and is now supported on Windows 10.
WIindows 10
Bug Fixes:

e Firing View: Fixed the coloring of disabled cues in the Cue Fire List.

e Fixed functionality of splitter between Touch Panel "Module List" and "Cue Firing Panel" (re-

sizing of the Module List now works)

e Fixed Module Swap Tool so that Continuity Results, Discrepancy Summary and Pin Descriptions

reflect swapped module.

e Fixed coloring of disabled cues during firing on the Cue Firing List.

Prior version of APEX Firing Software MUST be uninstalled prior to

installing the new version (Control Panel - Programs - Uninstall or
Add/Remove Programs = "APEX Firing System Software" = Uninstall)

To verify you have the latest version installed, select "About APEX Firing Software" on the Tools tab.

APEX Firing System
Version 3.0.0.7

About APEX Firing Software &/

Copyright = Casabella Pyrotechnics 2015

Software v3.07
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2 Software Installation

Installation of the APEX Firing Software is a simple process. Mame
Before starting, if a previous version of the APEX Firing Software is
installed, uninstall it through Windows Control Panel ("Program
and Features" or "Add or Remove Programs", depending on
Windows Operating System).

If the

. Apex Firing System

. USE Driver Install
@ Apex Firing Software User Guide v2.08.pdf
B License Agreement.rtf

software install file is a single compressed zip file,

extract/unzip it prior to installation. The install package should
contain files as shown in the image to the right.

Then,

1.

2.

follow the steps below.

If you have previously installed a prior version of APEX Firing Software, the prior version must
first be uninstalled. In Windows Control Panel, find and select the APEX Firing System Software
in the list of installed programs, then click the "Uninstall" button at the top

|I" APEX Firing System Software Casabella Pyrotechnics 4/27/2015 1.0.0.4

Read the APEX Firing Software License Agreement:

Lpex Firing Software

Bead the Licensae carefully before using the Scfitware. By using the Scftware you
agree tc the terms and conditicns of this License.

1. Trademarks and Logos: This License does not authorize Licensee to use any
name, trademark cr leogoc.

2. Disclaimer of Warranty: Scftware is provided "AS IS,"™ without a warranty of
any kind. ALL EXPRESS OB IMFLIED EEFEESENTATIONS AND WABRRANTIES, INCLUDING ANY
IMFLIED WAREANTY OF MERCHANTRRILITY, FITHESS FOR A PRETICULAE PURPOSE OB NON-
INFEINGEMENT, ARE HERERY EXCLUDED.

3. Limitation of Liability: CASABELLA PYROTECHNICS SHALL WOT BE LIABLE FOR ANY
DAMARGES SUFFERED BY LICEN3SEE OR ANY THIRD PARTY A3 A BESULT OF U3ING CR
DISTRIBUTING SOFTWARE. IN NO EVENT WILL CASARELLA PYROTECHNICS BE LIABLE FOR ANY
LO5T REVENUE, PROFIT OR DATA, COE FOR DIRECT, IMNDIRECT, SPECIAL, COMSEQUENTIAL,
INCIDENTAL OR PUNITIVE DAMAGES, HOWEVER CAUSED AND BEGREDLESS OF THE THECORY OF
LIABILITY, ARISING QUT OF THE USE OF OR INABILITY TO USE SOFIWARE, EVEN IF
CASRBELLA PYROTECHNICS H&S BEEN ADWVISED OF THE POSSIEILITY OF SUCH DAMAGES.

Note: If a prior version of the APEX Firing Software was installed and used with a USB CIM, the
USB Driver is already installed and step 3 below can be skipped. If executed with the driver
installed, a message to either repair or remove the USB driver will be displayed. This confirms
that the USB Driver is installed. Either cancel at this message, or select Repair and continue.

Software v3.07 5.20.2016
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3. Within the USB Driver Install folder, run the QS Driver Installer.msi:

Mame . Date modified Type Size
. Apex Firing System 5/29/2015 %48 PM File folder
|_,. USE Driver Install 5/29/2015 949 PM File folder
'EC] Apex Firing Software User Guide v2.08.pdf 571372015 10:00 PM Adobe Acrobat D... 2423 KB
License Agreement.rtf 2/21/2015 1:35 PM Rich Text Format 35KE
MName ’ Date modified Type Size
| amdéd 4/27/2015 2201 AM  File folder
| 1386 4/27/2015 2201 AM  File folder
|| dpinstxml 3/30/2009 12:01 PM XML File 1KBE
& DPInst_xfd.exe T13/2009 512 PM Application 663 KB
& DPInst_x86.exe T13/200% 447 PM Application 540 KB
frd2eh 2/25/2008 8:30 AM  C/C++ Header 23 KB
= ftdibus.cat 3/26/2009 %49 AM  Security Catalog 11 KB
2 | ftdibus.inf 3/25/200% 1:42 PM  Setup Information 4 KB
=4 ftdiport.cat 3/26/2009 %49 AM  Security Catalog 10 KB
% | ftdiportinf 3/25/200% 1:42 PM Setup Information B KB
|ﬁ5‘ Q5 Driver Installer.msi 11/5/2009 3:07 PM Windows Installer ... 1,483 KB

Complete the installation of the USB Driver by following the LINX QS Driver Package installation

wizard.
Welcome to the LINX QS Driver Package V1.0 @, License Agreement
Setup Wizard )
The installer will guide you through the steps required to install LINX (5 Driver Package W1.0 on Please take a moment to read the license agreement now. If you accept the terms below, click "
your camputer Agree'” then “Next'. Dtherwise dlick "Carcel”
~
LINX QS Driver Package V1.0
fead the License ecarefully before using the Software. By using
the Software you agree to the terms and conditions of this
License.
WARMING: This computer pragram is pratected by copyright law and intemational treaties. 1. Trademsrks and Logos: This License does not authorize
Unavthorized duplication or distribution of this program, or any portion of it, may result in severe civil Licensee to use any Linx Technologies name, trademark or logo.
or criminal penalties, and will be prosecuted to the masimum extent possible under the law.
5 Mierleimer nf Sarrantu-  Safruare S meocided VLS e
(1 Do Mot Agree (@) | Agree
s o [
a. Click Next b. Check I Agree, then click Next

Software v3.07 5.20.2016
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Select Installation Folder & LINX QS Driver Package V1.0 Information
=5

The installer will install LINX QS Driver Package ¥1.0to the fallawing Falder. Linx Q3 Driver Package V1.0 ~

Toinstall in this folder, click "Mext". To install to a different folder, enter it below or click "Browse'

Compatible with..

Eclder. * Windows 2000

C:AProgram Files [<BELINK softwareALINK Q5 Driver Package V1.00 Browise.. Windows XP(xB86/x64)

Windows Server 2003 (x86/x64)

.
.

+ Windows Vista(x86/x64)
.
.

Windows Server 2008 (x86/x64)

Install LINX QS Driver Package V1.0for yourself, or for anyone who uses this computer. Windows 7 (x86/x64)

@ Evenyone These drivers are WHQL certified through Microsoft,
which allows silent installation.
(O Justme v
| Cancel || <Back | [ Mew> | | Cancsl || <Back | [ New>
c. Check Everyone, then click Next d. Click Next
5 £ il X
_ _ T ,
Confirm Installation A Installation Complete
The installer is ready to install LIN> OS5 Driver Package 1.0 on your computer. LIN® @5 Driver Package 1.0 has been successfully installed.
Click "Next"" to start the installation. Click "Close™ to exit
| Cancel | <Back | | MNew> | Cancel < Back
e. Click Next. If a prompt appears asking if you f. Ensure the Installation Complete screen
want to allow the program to make changes to indicates a successfull installation, then

your computer, select Yes. click Close.

NOTE: USB Driver installation will complete once the USB CIM is connected for the first time.
APEX Software installation can continue without USB CIM Connection. Software will display a
message to indicate driver installation is not complete.

Software v3.07 5.20.2016
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4. Within the APEX Firing System folder, run the APEX Setup.exe.
Marme Date modified Type Size
| . Apex Firing System 5/29/2015 %:43 PM File folder
. USE Driver Install 5/20/2015 9:49 PM File folder
@Apex Firing Software User Guide v2.08.pdf 3/13/201510:00 PM  Adobe Acrobat D... 2,423 KB
] License Agreement.rif 2/21/20151:35 PM Rich Text Format 35KB
Mame ) Date modified Type Size
, Application Files 472772015 2:01 AM File folder
; APEX_Firing_Software.application 472772015 1:33 AM Application Manif... & KB
T Apex Setup.exe 472772015 1:33 AM Application 467 KB

If a "Publisher cannot be verified" security warning is displayed, click Install to proceed.

The software installation will complete, and will launch the APEX Firing System Software. A
shortcut to the APEX software will be created in Program Files, as well as on the desktop.

5. Connect the APEX CIM USB cable and power on the CIM. If APEX USB CIM has never been
connected to this computer, it may be necessary to close and re-launch the APEX Firing
Software to complete initialization of USB Driver. This is only necessary the first time the APEX
USB CIM is connected to the computer.

Software v3.07
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3 APEX Software Overview

The main APEX Software screen is shown below. The tabs along the top allow navigation to the
various software screens. Each of these screens and the functionality of each is described in
detail in the sections of this document that follow.

Page 10 of 29

The USB CIM Connection status indicator at the top of the main APEX window will display as
green "Connected" or red "Disconnected" to indicate connection status of the APEX USB CIM.

The APEX Software can be closed, maximized, and minimized through the standard windows
buttons at the top right.

A

USB CIM Connection APEX Software Screen

Status Indicator Navigation Tabs

iring System

- oM
ya

{ /
| USB cIM: Connected /

Software v3.07

Script Continuity | Fire Show | Tools

Minimize
Open Show File

Click the "Open Show File" button if you would like to open a .SHO file.

Click the "Continuity" tab to test continuity, with or without a .SHO file comparison.

Once a valid .SHO file is opened, click the "Fire Show" tab to shoot the show.

No Sho File Loaded

Close/exit
APEX
Software

5.20.2016
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4 Automated Show Firing

Automated firing of a pyrotechnic display is accomplished through a Show File (.sho) script. The use of
Finale Fireworks™ visual choreography software is highly recommended for pyromusical show scripting
and automated creation of APEX .sho file.

Section 4.1 and 4.2 below describe in detail the required format for the .sho file. If you
already have a .sho file, these sections can be skipped and referred to in the future as needed.

4.1 Required .sho Format

The script file extension is .sho, however, the contents are simple text with comma separated data
values. It can be viewed/edited in a text editor or spreadsheet program (opened as a .csv - comma
separated file).

In order for the APEX Firing Software to read, interpret, and fire an automated pyrotechnic display, the
.sho file must be correctly formatted. The screenshot and table below describe the components and
required formatting of a .sho file.

= APEX Example .sho File.sho - Notepad = =
File Edit Format View Help

T REM, Script file exported by Finale Fireworks for Apex Firing Systems

B. Music File music,C:\APEX Example Show\Example Soundtrack.wav
) area,CloseProx,1

area,Colorshells,2
area,Salutes Left,3
E. Area Definitions area,Salutes Right,4

caliber,3
caliber,6
caliber,cake
module,1,m32
module, 2, m144
module,5,m156
1,cake,l1,,1,00:80:87:91,PFX13FR-6 White Strobe Mine
2,3,2,a,1,00:00:07:01, 3" White Strobe Willow
00:00:97:01,6" Salute
00:00:087:82,6" Salute
§0:00:98:28, 6" Colorful Falling Leaves w 5 times Thunder
,08:80:88:29, 6" Blue Windbells
,00:80:09:80, 6" Blue Windbells
,08:88:15:18,3" Salute
,00:90:15:11,3" Salute
2,00:00:15:12,3" Salute
1,08:00:15:13,3" Salute
,08:88:15:14,6" Salute
2,00:00:15:15,6" Salute

D. Caliber Definitions

E. Module Definitions

Pl ofowoww N W

(s T & LI W Ry N I WE I N I & I T & & A

Mok ke m m m w w e e

1
9
2
1
1
2
3
1
1
4
1

c Components must occur in the order shown above (with the exception of Comments
as described below), and with the formatting described in the table below.

Software v3.07 5.20.2016
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Component

Description

Required Component Format
Note the comma following each component
identifier ("REM," "music," "area," etc.)

A | Comment

Comments are completely ignored, and are

not required. You can use comments to make

notes or remarks for your own benefit.

e Must begin with REM,
e A comment can be added at any
point in the .sho file.

B | Music File

Full path and file name for the music file that
will be played during firing of the show.

e Must begin with music,

o File path must be a valid windows file
path

e Music file must exist and be a ".wav"
file

C | Area (group)

Areas are defined to align with actual field

e Must begin with area,

Definitions positions in order to allow Show Cues to be e Area Name can consist of letters and
assigned to the appropriate Area. numbers
e Area/Group Number must be a
Area Name Area/Group Number number
% e Each Area Name and Area Number
. value must be unique
area,[SalJtes glgﬂt] e There must be at least one area
defined
D | Caliber Calibers are defined to align with caliber of e Must begin with caliber,
Definitions products being fired in order to allow Show e Caliber can consist of letters and
Cues to be assigned the appropriate caliber. numbers.
e Each caliber value must be unique.
e Must be at least one caliber defined
E | Module Each APEX Firing System hardware Module e Must begin with module,
Definitions that will be used to fire the show must be e Module Number must be a number

defined.

Module Number Module Type

from 1 to 128 and must corresponds
to the APEX hardware module
number that will be used.

e Each module number must be unique

e Module Type must either be M156,
M144, or M32 and must correspond
to the type of APEX hardware module
being used.

e There must be at least one module
defined

Software v3.07
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Component

Description

Required Component Format
Note the comma following each component
identifier ("REM," "music," "area," etc.)

F | Show Cues

The Show Cues are the instructions to the
APEX Firing System of what to shoot and when
to shoot it. The number of Show Cues that
can be included in a .sho file is limited only by
the available APEX hardware modules
available (up to 128 modules). Two examples
of the Show Cue structure are shown below.

l, FX13FR-6 White Strobe Min

Area

Slat

1
Fire Time Effect

Area

Module || Slat k@

o Blue Wind wells

Effect

CaI|ber

Note: the first example above is a Show Cue
for an M32 module. Since it does not use slat
to address cues, the "slat" field is left blank.
However the "slat" field must still be included
(separated by a comma before and after the
blank value).

e Each of the following must have been
previously defined in the .sho file.
There is no other requirement on
their use on individual Show cues.

o Group
o Caliber
o Module

e Slat value must be:
o lower case
o "a"-"m" for Module Type M156
o "a"-"I"for Module Type M144
o blank for Module Type M32

e Pinvalueis:

o 1-12for Module Type M156

o 1-12for Module Type M144

o 1-32for Module Type M32

e Fire Times must be of the format:
HH:MM:SS:Frame where:

o HHis two digit hour

o MM is two digit minute (00 - 59)

o SSistwo digit second (00 - 59)

o Frame is two digit frame (00 - 29)
where each frame is 1/30th of
second long.

e The Sequence of fire times must be in
sequential order.

e Effect can consist of letters and
numbers, and allows for a short
notation of the effect being shot by
this show cue. Itis recommended
that these be kept to less than 128
characters.

Note: Typically, each Module-Slat-Pin
address would be fired only once, and
so would be unique throughout the
entire firing sequence. However,
there are some circumstances where
repeat firing is desired. So cues are
not required to be unique, but the
system will display a warning upon
loading a .sho file with repeat cues.

Software v3.07
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.sho files produced for the predecessor firing system contain a "Comm Port" definition

which utilizes USB connections instead of serial port connections. A Comm Port definition can
be included in the .sho file, but will be ignored by the APEX Firing System Software.
All predecessor firing system modules are fully compatible with the APEX Firing System.

G component. The APEX Firing System software is designed specifically for the APEX USB CIM,

4.2 Fire Sequence Capabilities
The fire sequence is the sequence of Show Cues that are fired according to each Show Cue's defined Fire
Time. The following describes the fire sequence capabilities of the APEX Firing System.

o A cluster of Show Cues can be fired at the same Fire Time, so long as:
o all cues fired from an M144 are from the same slat letter
o only one cue can be fired from an M156
o there are no more than 20 Total Show Cues in a cluster.
e Firing times are only required to be separated by a single frame. This allows up to 30 fire events
(single Show Cues or multiple Show Cue clusters) to be fired per second.

Example cluster of Show Cues. Firing from Module 1, Module 2, and
Module 5 at the same Fire Time, 00:00:07:01

~

Example ake,1,,1,00:00:07:01,PFX13FR-6 White Strobe Mine

)
firing a series ,3,2,a,1,00:00:07:01, 3" White Strobe Willow
of cues from ,6,5,a,1,00:00:07:01,6" Salute
multiple ,6,5,d,9,00:00:07:02,6" Salute
modules, ,6,2,a,2,00:00:08:28, 6" Colorful Falling Leaves w 5 times Thunder

00:00:08:29, 6" Blue Windbells

-
-

separated by

asingle

-
-

)

b J
9
5 ,00:00:15:10,3" Salute
frame. 0 3"

+00:00:15:31 - Salute
,10,00:00:15:12,3" Salute
,11,00:00:15:13,3" Salute
,a3,4,00:00:15:14,6" Salute
,5,d,12,00:00:15:15,6" Salute

/

Example firing a single frame apart from multiple modules.

-
-

B

-
-

)

ke,1,
2.a.3
5,a,1
5,d,9
2;8,2,
2,d,10
2,2,1,00:00:09:00, 6" Blue Windbells
Syl
o
S e |
Dad.d
5,a
5,d

w w

-
-

)

-
-

/ 4 N\ Ve
B A A WWWNNNNNIEDIWNE
YO W W W Wioh O YOOy W NN

-

e Show Cues separated by a single frame can be fired from the same module.

Software v3.07 5.20.2016



APEX Firing System
Software User's Guide Page 15 of 29

4.3 Loading, Editing, and Saving .sho File
The screenshots below provides instructions and functionality details for opening, editing, and saving
.sho files in the APEX Firing System software.

|USB CIM: Connected

Opens a windows file

Script Continuity ‘ Fire Sho
‘ browser so that .sho file to

Open ShowFile be loaded can be selected.

Click the "Open Show File" button if you would like to open a .SHO file.
Click the "Continuity" tab to test continuity, with or without a .SHO file comparison.

Once a valid .SHO file is opened, click the "Fire Show" tab to shoot the show.

Indicates that no .sho
file is currently loaded.

No Sho File Loaded

Software v3.07 5.20.2016
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Saves any changes that
were made in the Editor
to the original .sho file.

Opens the .sho file
Script Editor window.

Script Confi

Open Show File

This show file is valid and loaded successfully!

Fire Show | Tools

Edit Script

Indicates that the show file passed all
required format verifications. If there
were errors, the script and associated
errors would be displayed instead.

Indicates the currently
loaded .sho file.

C:\APEX Example Show\APEX Example .sho File.sho
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Clear Script

Allows the currently loaded script
and any changes made in the Editor,
to be saved as a new .sho file.

Will clear the currently
loaded script from the
software. This has no effect
on the original .sho file.

music,C:\APEX Example Show\Example Soundtrack wav

area CloseProx, 1
area ColorShells,2 loaded .s

area,Salutes Left.3

REM. Script file exported by Finale Fireworks for Apex Firing Systems Script from the
ho file.

area, Salutes Right.4

caliber,3
caliber 6
caliber.cake
module,1m32
module,2m144
module.5m156
1.cake,1,.1,00:00:07:01,PFX13FR-6 White Strobe Mine
2.3.2,2.1,00:00:07:01, 3" White Strobe Willow
3,6.5,2.1.00:00:07:01,6" Salute
4,6.5.4.9,00:00:07:02,6" Salute

Line containing error. In this example, the
Area/Group Number(5), Caliber (12), and
Module Number (7) used on this cue are not
defined at the start of the script.

2,6.2.2,2,00:00:08:28, 6" Colorful Falling Leav
2,6.2,d.10,00:00:08:29, 6" Blue Windbells
2.6.2,9.1,00:00:09:00, 6" Blue Windbel
b5.12,7.d.12,00:00:08:00,12" Salute

Currently
selected line

Gjn .sho required formb

verifications and, if all
pass, apply changes to

the script loaded in the Abandon
e L . software. This does not changes and
Emor on line 20: Group Number is not valid Error ||St, mdUdlng .
Eroronkne 20.Hode Nmber ot vaid error line number. foect original .sho file. close Editor,
rOpen Windows Explorer fcﬁ N|
Browse for Music Fie —\_l selection of .wav music fiIe.J e Canee!
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4.4 Continuity
Continuity provides the ability to test for connected APEX hardware, view the results of continuity tests,
and compare continuity results to loaded .sho script to identify discrepancies.

4.4.1 Test Continuity
The APEX software provides three functions for testing the APEX hardware to identify modules and
cues that are connected.

Execute test to identify all
connected modules AND
perform continuity test on

Execute test to identify Execute continuity
test on all cues for

the selected =

all connected modules
only. This will NOT test
continuity on each cue.

all cues for all modules

which are found. module onlv.

Continuity Fir Tools

System Wide Connected | | Individual Module ) Continuity Results Only Discrepancy
Continuity Test Module Test Continuity Test @® Continuity With Script Comparison Summary

Mod 1: M32 Mod 2: M144  Mod 5: M156

Scripteq Seripteq Scripteq
Mociyyjq Moy, Mociyye
ConlVot Cunﬂ‘” oMot

initially be displayed as "Scripted Module Not Connected". You must perform
either "System Wide Continuity Test" or "Connected Module Test" to identify
connected modules before continuing to display results.

a Note: If a .sho script has been loaded, the modules identified in the script will
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4.4.2 View Continuity Test Results
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The main components of the continuity results screen are shown in the screenshot below.

Module Display
Panel

Continuity Resu
Display Type selec

Selected
Module

[ lndwldual

System Wide onnected O Contmwty Results Only
Continuity Test odule Test Continui 5 ) Continuity With Script Comparison

It
tion

Discrepancy

Mod 1: M156  Mod 2: M156 N Mod 3: M32
f '

Mus M

Mod 5:M156 Mod 15:M32  Mod 16: M32

Mod 4‘ il“

]
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‘DO IO DD
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csee
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wﬁmgﬂu
ééésies

-
°

oo

[

‘0 e e ®
‘@ @@ @ ®
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5

eooe0000iiis
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Discrepancy
Summary Button

Pin Continuity Results
for Selected Module

'@

3

SIH

|

¥

»

Continuity results can be displayed as "Continuity Results Only" or as "Continuity With Script

Comparison". Each of these options is described in the sections below.

4.4.2.1 Continuity Results Only

This display type will show only the results of APEX hardware test executions. That
is, connected modules and pin continuity. A.sho script is not required to be loaded

since there is no script comparison. Display will consist of:

Connected modules (including module number and module type)

Mod 3: M32 Mod 4: M144

M32 Module Type
(Module #3 in this example)

M144 Module Type
(Module #4 in this example)

Mod 5: M156
s
Misg

M156 Module Type
(Module #5 in this example)

Continuity at each pin of each module (continuity found or not found)

L/

Pin continuity found: YES

Pin continuity found: NO

Software v3.07
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4.4.2.2 Continuity With Script Comparison
This display type will show results of APEX hardware test executions as compared to
the loaded .sho script. A.sho script is required to be loaded for this display type.

Displ

ay will consist of:

Page 19 of 29

Display connected modules along with comparison of expected module
numbers and module types according to the loaded .sho script.
*In addition to the module icons from 4.4.2.1 above, these will also be shown when

appropriate
Mod 4: 777 Mod 6: M156 Mod 4: M144
M, Scripgey
Incgm‘ M:::rlt
t
Wl‘l‘_ﬁ sl.'dm Cmm'ﬁ!d

Module type defined in
.sho script does not match
connected module type

Module defined in .sho
script is not connected.

Module which is connected
is not defined in the .sho
script.

Display continuity at each pin of each module, along with a comparison to
expected continuity at each pin according to the loaded .sho script.

*Instead of the pin continuity icons in 4.4.2.1 above, these will be shown

Consistent with
Script, pin
continuity: YES

Consistent with

continuity: NO

# &

Script, pin Script, pin

Not Consistent with

continuity: YES

&34

Not Consistent with
Script, pin
continuity: NO

4.4.1 Additional Continuity Results Features

4.4.1.1 Script Comparison Discrepancy Summary
The "Discrepancy Summary" button will display a list of all discrepancies between actual
connected hardware/continuity and what is expected per the loaded .sho script.

Software v3.07

Module #1

Fa Continuity-Script Discrepancy Summary = =
PA

Module #2

Module #3

Module #4

Module #5
A-5: NOT SCRIPTED, but is connected
A-6: NOT SCRIPTED, but is connected
A-7: NOT SCRIPTED, but is connected
A-8: NOT SCRIPTED, but is connected
A-9: NOT SCRIPTED, but is connected
A-10: NOT SCRIPTED, but is connected
A-11: NOT SCRIPTED, but is connected
A-12: NOT SCRIPTED, but is connected
B-1: NOT SCRIPTED, but is connected
B-2: NOT SCRIPTED, but is connected
B-3: NOT SCRIPTED, but is connected

Script Mod Type: M32, Connected Mod Type: M156

Script Mod Type: M144, Connected Mod Type: M156

MODULE NOT IN SCRIPT, Connected Mod Type: M32

MODULE NOT IN SCRIPT, Connected Mod Type: M144

Example Discrepancy Summary

5.20.2016
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4.4.1.2 Adjustable Screen Size

While the APEX Software window size can be adjusted on any screen, it is particularly useful on
the Continuity screen. Adjusting the screen size will adjust the size of the pin continuity icons
relative to the Pin Continuity Results panel, making them easier to see and click.

Adjusting the screen size will also provide additional space for module icons to be displayed in
cases where a large number of modules are connected. The Module Panel size can also be
increased by clicking/dragging the divider between the Module Panel and the Pin Continuity
Results Panel. (Note: regardless of screen size, if there are more modules connected than can
be displayed, the module panel will become scrollable).

7] x

|use cim: connected

Script Continuity | Fire Show @ Tools

System Wide Connected | | Individual Module © Continuity Results Only Discrepancy
Continuity Test Module Test Continuity Test ® Continuity With Script Comparison Summary
Mod1:M156 Mod 2: M156  Mod 3:M32  Mod 4: 272 Mod 5:M156  Mod 6:M156  Mod 7: M156  Mod 8:M156  Mod 9:M156  Mod 10: M156
) oy L W
4 - Mog Scripgeg Sctiptoy Scripeg Scriptay Seripteg
B B peomars (WS ML Al Wl WA el
Mod 11: M156 Mod 12:M156 Mod 13: M156 Mod 14: M156 Mod 15:M32  [Mod 16: M32  Mod 17: M156 Mod 18: M156 Mod 19: M156 Mod 20: M
Seripteg Scripteq Scripteq Sctiptey Sctipteq Seripteg Seripteg
Not Nog Not r Mot Nog Not Not

,..
\%

Vf 78y | 788

@f
s

B
[
5}
[

v/ u@/ ”gﬁ ”gﬁ
‘2% ”Q?/ "y 7824
K2l ”8# ”gﬁ
1| "5 5% "%
AR Al A8 =7

Example "Continuity Results With Script Comparison”, and adjusted Module Panel Size

4.4.1.1 Selected Cue Information
While displaying results as "Continuity With Script Comparison", clicking on an individual Pin
Continuity result will display .sho script information for that individual cue.

The loaded .SHO file contains the following for
o Moedule: 2, Slat: g, Pin: 1

Group: 2

Caliber: &

Fire Time: 0:0:9:0,

Effect: &" Blue Windbells

Example "Selected Cue Information" window
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4.5 Fire Show - Automated Show Firing
Once the .sho script has been created, loaded, and optional continuity tests have been performed as
desired, the automated show can be fired. The screenshot below shows the main components of
the Fire Show screen. And the sections that follow describe the typical sequence that will be
performed on the "Fire Show" screen to fire the scripted pyrotechnic show.

System
Arming Panel

Pause Show
Button

Fire Show Cancel Firing

Button

ty Fire Show Button ‘T

Arm Fire Show Pause Show
System
System Disarmed Show  00:00:00 Adjust Skip Ahead Skip Ahead
Start Time (Hr:Min:Sec) Start Time 15 Seconds 60 Seconds
Fire Time Fire Cue Caliber Effect Adjust Show Start
00:00:07:01 Mod #1 cake PFX13FR-6 White Strobe Mi Time Panel
00:00:07:01 Mod #2 a1l 3 3" White Strobe Willow
00:00:07:01 Mod #5 a1 6 6" Salute
00:00:07:02 Mod #5 d 9 6 6" Salute . .
00:00:08:28 Mod #2 a2 6 6" Colorful Falling Leaves w 5 times Thunder Cue Fire List
00:00:08:29 Mod #2 d 10 6 6" Blue Windbells panel
00:00:09:00 Mod#2 g1 6 6" Blue Windbells
00:00:15:10 Mod #5 a2 3 3" Salute
00:00:15:11 Mod #5 a3 3 3" Salute
00:00:15:12 Mod #5 d 10 3 3" Salute
00:00:15:13 Mod #5 d 11 3 3" Salute
00:00:15:14 Mod #5 a 4 6 6" Salute
00:00:15:15 Mod #5 d 12 6 6" Salute
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4.5.1 Adjust Show Start Time

The "Adjust Show Start Time" panel displays the time at which the show will be started. The default is
00:00:00 (the beginning of the script). Clicking the "Adjust Start Time" button will allow the start time
value to be adjusted, and will adjust the button to "Set Start Time". Once the start time is set to the
desired value, clicking the "Set Start Time" button will save the value. During adjustment, a "Cancel"
button will also be visible to allow canceling of the adjustment. Adjustment of the start time is optional.

Show  [00:00:81 2| | set Start

X : Cancel
Start Time  (Hr:Min:Sec) Time
Adjust Start Time
Note: While the show is firing, the "Show Start Current  00:00:26
Time" will become a "Current Fire Time" clock. Fire Time _(Hr:Min:Sec)

During firing, the "Skip Ahead 15 Seconds" and "Skip Ahead 60 Seconds" buttons can be used to advance
the show music and cue firing by 15 seconds and 60 seconds respectively. Cues that are scripted to fire
during the skipped time are not fired.

4.5.2 Arm System

Before firing the show, the APEX system must first be armed. Clicking the "Arm System" button will
initiate the arming sequence. The "ARM" key on the APEX USB CIM must be set to "ON" before the
system can be armed. A message will be displayed as a reminder to set the key to the correct position.

Once the system is armed, the "Disarm System" button is used in a similar way to disarm the system.
Prior to disarming, the APEX USB CIM "ARM" key must be set to "OFF".

4.5.3 Fire Show

To initiate the show firing, click the "Fire Show" button. This will open a final confirmation message.
Clicking "Yes" will then start the music and begin firing cues according to the .sho script firing sequence.
The Cue Fire List Panel displays a full scrollable list of cues ordered by fire time. During firing, the next
cue to be fired will be highlighted yellow. As cues are fired, they will be highlighted red briefly. The list
will auto-scroll to keep upcoming cues in view during firing.

While show firing is in progress, the "Pause Show" and "Cancel Show" buttons will be enabled. Clicking
"Pause Show" will pause the music and firing sequence, but will hold the current fire time. The "Resume
Firing" button will then be displayed to allow firing to continue from that fire time. Clicking the "Cancel
Show" button during firing will immediately pause the show as described above, and then display a
confirmation to allow show firing to be cancelled. Once cancelled, show firing cannot be resumed.
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5 Touch Panel - Manual Show Firing
The Touch Panel screen allows individual cues to be fired manually. A screenshot of the touch panel and
a description of the Touch Panel components and functionality is below.

System Sequence - B X
Arming Panel Protection Option Sequence
List
Fire S Touch Panel  Tools
' Disarm 01:18 | stop Mine Chase 2 H Comet Chase 1 |

Protect
_ %] Sequence Cues ‘ Comet Chase 2 ” Dragon Breath Wall ” False Finale H BIG FINALE!!! |

Mod 1: M156 Mod 2: M144  Mod 3: M32
M‘q, Cancel Active Cancel
Misg Sequences Active
Sequence

A B C D E F G H 1 J K L
tsglrsglrsf|Pst|st|'Sf|[rsf|[PS#|PSE|PS#|1SE[1SsF]
28; lzsf 23; sz ZS"/' zS//f ZS’/' rg4 2S48 | 1284
3Sf|[PSE|PSE|PS#|PSE|[PSF|[PS#
‘SL|IPSE|*SE||1°S#||°S#||*S#||°S#

=N
=N

=

A
L

7]

A

Cue Firing
Panel

*SE|SE|PSE|[PSE|PSE]|[°SF A
“SEI[SE|[FSE|[FSE|[FSE|[FSS *S£|[°Sf
'@ @D D 'S#|[S#
LA A 's7| 7
EAAA > S#] [

1 10 0 0 0 1

IIJS?’ 1089‘ lﬂS//’ 108//‘
!18& 118& 118//‘ 118(/’ 1151/‘
"7 s7] 57 [°s7] s

1 1 1

o¢
Sk

11 1

diee0e
S

366
38836«

e

D

d
v
4
v

Before any cues can be fired from the Touch Panel, it must first be armed. The System Arming Panel
provides a button to Arm and Disarm the Touch Panel system. A status indicator in the panel also gives

the current armed status.

Once Armed, individual cues can be fired by first selecting the associated module from the Module List,
and then clicking on the cue to be fired in the Cue Firing Panel. Modules displayed are those that have
been identified as connected in the most recent continuity test and those which are used in one or more
sequences. The cue is fired immediately after being clicked in the Cue Firing Panel. Cue icons are
updated as fired to indicate the appropriate continuity status.
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The APEX firing system provides the ability to build and fire sequences of cues. This can be useful for
planned sequences of effects (mine chases, comet chases, etc.), for periods where the desired firing rate
is faster than can be achieved by clicking, or for periods of consistently paced firings. The "Cancel Active
Sequence" button will halt firing of all Sequences which are actively firing. Re-firing of sequences which
were cancelled will resume firing from the point the sequence was cancelled. The software provides for
a maximum of 99 sequences, with a limit of 300 total events (total cue fire events and delay events) per
sequence. See section 6.1.3 Sequence Builder for details on sequence creation.

/ The system is designed to allow multiple sequences and manual firing to occur simultaneously.\
G In cases where the combined firing rate of all sequences and manual firing exceeds the limit of

the system (30 per second), priority is given first to manual fire, then to the order of the
sequences based on Sequence Number (Sequence 1 highest priority, Sequence 99 lowest).

| Sequence 1 | | Sequence 4 | | Sequence 7 | | Sequence 10 |
| Sequence 2 ] ] Sequence 5 | | Sequence 8 | | Sequence 11 |
\ [ sequence3 || sequences ||  sequenced ||  sequence12 | /

The Protect Sequence Cues option, when selected, will prevent manual firing of cues from the Firing
Panel if they are used in a Sequence. This protects cues intended to be fired as part of a sequence from
accidentally being manually fired. This box can be unchecked at any time to remove this protection so
that sequence cues can be fired from the Cue Firing Panel.

The system allows navigation to other Tabs while the Touch Panel is

A Armed. However, firing of any active sequences will be paused when
navigating away from the Touch Panel Tab. Any sequences that were
paused will resume once the Touch Panel is displayed again.
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6 Tools

The "Tools" tab provides several features that may be useful during show prep. The screenshot below
identifies these tools, and each is described in detail in the sections that follow.

doux APEX Firing Syst . O X
“ g (Test Music Module Sequence
USB CIM: Con Panel Swap Panel Builder
Script Contin Fire Show Tools
) Check
Test Music V' Module Swap Pickle
Sequence Builder
Play Pause Module A v Switch
i — #
Start Time 00:00:00 {£] Module B e Check Pickle Switch
(Hr:Min:Sec) Type v for Mod B
Effect Description
Enable All Area Caliber Module — Slat — Pin
Disable All | <ALL> v | <ALL> v | <ALL> v | <ALL> v |<ALL> | <ALL>
[ pisable AFro06 4 19 - 24 4 ¥YF CrossAsst- BLUE Crossette ~
[ pisable AFro06 4 19 - 25 4 YF Revolving Dragons Mine .
[ pisable AFro06 4 19 - 26 4VF Red Heart NT4 vE Red Heartn| DiSable Cue
[ pisable 4Fro06 4 19 -- 27 4 YF CrossAsst- YELLOW Crossette 4, Selecti on
[ pisable 4Fro06 4 19 = 28 .
[0 pisable AFro06 4 19 - 29 4 YF Twinkling Nishiki Kamuro NT 4 . List
[ pisable 6PALR- 6 20 1 6 Lidu A Pattern Shell
[ pisable 6PALR- 6 20 2
[ pisable 6PALR- 6 20 3 About APEX
[ pisable 6PALR- 6 20 4 6vra{ Firing Software
[ pisable 6PALR- 6 20 5 6YF Ass
[ pisable 6PALR- 6 20 6 6YF Asst B- 1
[ pisable 6PALR- 6 20 7 6YF Asst B- Gree .
Moo FRsIn rs An " PRV T YT SR Y S—— Tememe ol ArT L
About APEX Firing Software l

6.1.1 Test Music
The "Test Music" can be used for a sound check prior to the start of a pyromusical. The start time can
be adjusted so that any portion of the soundtrack can be played as the sound test.
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6.1.2 Module Swap

The "Module Swap" tool allows for easily changing a scripted module for a backup module of a different
module number, and in some cases different module type. The common scenarios for use of this tool
would be replacement of a damaged module with a backup, or the quick correction of script which
utilizes the wrong module number for the actual available equipment.

Module swaps performed with this tool will be made throughout the entire script within the APEX
Software only. That is, the change will be reflected throughout the Continuity tab and throughout the
Cue Fire List on the "Fire Show" tab, but will not be reflected on the "Script Editor" window, and cannot
be saved to a .shofile.

To perform a module swap:

1. Module A: Select the scripted module that will be replaced from the auto-populated list.
2. Module B #: Enter the module number that will take the place of Module A.
3. Module B Type: Select the module type of the module that will take the place of Module A.

Note - the tool will enforce the following rules regarding module swaps:

e  Module B must not be used in the .sho script

e An M32 module type cannot be swapped for an M144 or M156 module type, and vice versa

e If the scripted module (Module A) is an M156, and is being replaced by an M144 module, any M-
slat cues that are scripted will be ignored since the M144 does not have an M-slat. Although not
ideal, this may be preferred over the loss of all cues scripted for the M156.

e Scripted module type of M144 can be replaced by an M156 module type (since M-slat would not
be scripted, there is no conflict)

The Module Swap tool can be used to change a module's type (according to the
G module type rules detailed above) by simply entering the module number for

Module A as the value for Module B # and selecting the new type.
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6.1.3 Sequence Builder

The Sequence Builder button launches the Sequence Builder window. Sequences are used in the Touch
Panel. See section 5 Touch Panel - Manual Show Firing for a description of Sequences and their use.
The functions available for creating custom sequences within the Sequence Builder tool are shown in
the screenshot below, and described in the following sub-sections.

Disconnected
Module Addition

Save & Load Sequence Delay

Edit Controls

Sequence
List

Creation

i A > Add DisEonnected Module
'M1 ! — | IlneChanz | Delay -o.zs Module # -1
// Comet Chase 1 || Comet Chase 2 || DragonBreathWal | (seconds) e
False Finale |I BIG FINALE!! [ Sequence 9 ] l Add Delay | Module Type |M156
Up Down | L Seaence10  |[  Seuence1l ||  Seauence12 |, [ AutoAdd Delay | Add Module
| BIGFINAEW | | Mod1:M156 [Mod2:M1aa Mod 3: M32

Fre: M1442K1 " 'Mﬁ, Available Cue Grid with
15 . N
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Bica: M144 2.4.9 ¥

6.1.3.1 Sequence Selection
Clicking the sequence name from the list of sequences will display the details of that sequence
in the Sequence Detail Pane and allow editing of that Sequence.

6.1.3.2 Sequence Creation & Editing

In order to add cues to a firing sequence, the associated module must first be selected in the
Module List. The module list is populated from the most recent Continuity Test performed. See
section 4.4 Continuity for details on performing Continuity Test. If a module that you would like
to use for sequence building is not yet connected, it can be manually added with the
Disconnected Module Addition pane.
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Selecting the Module in the Module List will then display all cues (pins) for that module. The
meaning of the icons displayed are described below.

- | S#

Used in a Sequence: Used in a Sequence: Used in a Sequence: Used in a Sequence:
NO NO YES YES
Pin continuity: NO Pin continuity: YES Pin continuity: NO Pin continuity: YES

Clicking on a pin will add a new Fire Event at the end of the selected sequence in the Sequence
Detail pane for the cue associated with the clicked pin. For M144 and M156 modules, clicking
the slat letter will add all pins for that slat to the selected Sequence.

Delays can be added to the selected sequence by entering a delay time in the Delay Creation
pane and then clicking the Add Delay button. A Delay Event will be added at the end of the
selected sequence in the Sequence Detail pane. Checking the "Auto Add Delay" box will
automatically add the Delay Event after each Fire Event is added. To edit a delay time within a
sequence, first select the Delay Event, then click a 2nd time.

Individual events (Fire Events or Delay Events) within the selected sequence can be moved up or
down in the sequence, or deleted from the sequence, by first clicking the Event, then clicking
the associated button. Additionally, keyboard "up" and "down" arrow keys can be used to
quickly navigate the selected event, while the keyboard "Page Up" and "Page Down" keys will
move the selected Event up or down within the sequence. The Keyboard "Delete" key can be
used to delete the selected event from the sequence. Clicking the Clear button will clear the
entire sequence.

Events are color coded as follows:
e Grey - Fire Event for a pin with no continuity results, or which last continuity indicated
disconnected.
e Green - Fire Event for a pin which last continuity indicated connected
e Blue - Delay Event

The sequence names can be edited at the top of the Selected Sequence Detail Pane.

6.1.3.3 Description of Event Firing

When a sequence is fired, its fire events are processed in the order they appear in the Sequence
Detail Pane, starting from the top to the bottom. Subsequent Fire Events are fired by the
system one per frame apart (approximately one every 33ms, or 30 per second). This rapid
subsequent firing of Fire Events continues until a Delay Event is reached. Firing of that sequence
will be suspended for the duration of the delay. Once the delay is past, firing will resume in the
same manner until all Fire Events have been processed.
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6.1.3.4 Save & Load Buttons

Individual sequences that have been built can be saved by first selecting the sequence, then
clicking the "Save" button. This will save only the selected sequence. Clicking the "Save All"
button will save all sequences into a single file.

To open a sequence or sequences from a saved sequence file, first select a sequence, then click
the "Load" button. Select the sequence file that is to be loaded. If the save file contains a single
sequence, only the selected sequence will be overwritten. If the save file contains multiple
sequences, all current sequences will be overwritten.

6.1.4 Check Pickle Switch

In order for the system to fire the show, the pickle switch must be connected and must remain
connected throughout show firing. The "Check Pickle Switch" Button can be used to verify pickle switch
hardware is functioning as expected prior to Show Firing. Clicking the button will initiate a check of the
pickle switch hardware, and a message will be displayed to indicate whether it is connected or not.

6.1.5 Disable Cue

If a valid SHO file is loaded, individual or groups of cues can be disabled using the Disable Cue List. The
filter selections at the top of the list can be used to filter the displayed cues by Area, Caliber, Module,
Slat, Pin, or Effect Description. Once the filter criteria have been set to narrow the results as desired,
individual cues can be disabled by clicking the checkbox on the left side of the cue row. The Enable All
and Disable All buttons can be used to Enable or Disable all of the cues displayed in the result list.

Cues which have been disabled will be displayed as "DISABLED" in the Cue Fire List on the Fire Show tab
and will not be fired during Show Firing.

Disabled Cues are disabled only in the Fire Show - Automated Firing. They can still be
fired from the Touch Panel - Manual Firing screen.

6.1.6 About APEX Firing Software

Clicking the "About APEX Firing Software" link will display basic software release info, including software
version.
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