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1 This Manual
This manual describes the configuration and operation of the Lellan DigitalCanvas™. It focuses primarily
on the Lellan DigitalCanvas Controller App, which is the main user interface to the DigitalCanvas.
Procedures for installing the DigitalCanvas hardware and initial configuration of its software
components are described in the separate Lellan DigitalCanvas Installation Guide.
In addition, procedures for creating content for the DigitalCanvas is covered in the separate Lellan
Makeflix User Manual.
If you are adverse to reading user manuals “all the way through”, you may find it useful to get started by
reading Section 2: Introduction to the Lellan DigitalCanvas™ as well as Section 3: Getting Started.
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2 Introduction to the Lellan DigitalCanvas™
Components of the Digital Canvas
The Lellan DigitalCanvas™ is a modular system composed from 5 major ‘components’: SmartTiles,
PowerBoxes, cables, a SmartHub, and the DigitalCanvas Controller App. Figure 2-1 illustrates a typical
DigitalCanvas containing 56 SmartTiles, 2 PowerBoxes and 1 SmartHub.
This section reviews each of these components and their roles in operating the DigitalCanvas.
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Figure 2-1: DigitalCanvas Containing 56 SmartTiles in Two Circuits

SmartTiles and Cells
The SmartTile is the primary building block for a DigitalCanvas. It is the ‘light engine’ responsible for
showing the patterns of color, light and motion that are the key feature of a DigitalCanvas.
A single DigitalCanvas can include up to 240 SmartTiles.
Each SmartTile contains 36 individually controllable RGB light Cells arranged in a 6x6 grid.
The collection of SmartTiles in a DigitalCanvas can be laid out on a surface (e.g., a wall) in any pattern
whatsoever. The DigitalCanvas in Figure 2-1 includes 56 SmartTiles laid out in a “rotated bow-tie”
pattern.
Every SmartTile has a 12-digit Serial Number that is globally unique, as well as a within-Canvas Address
that is assigned as described in Section 2.2.1: SmartTile Addresses.

PowerBoxes and Circuits
Each PowerBox provides power to up to 40 SmartTiles. A PowerBox together with the 1 to 40 SmartTiles
that it powers is known a Circuit. The DigitalCanvas in Figure 2-1 contains 56 SmartTiles, divided into
two Circuits of 28 Tiles each.
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Most DigitalCanvases will have fewer than the maximum six Circuits connected to a PowerBox and some
SmartTiles. Those Circuits that are populated are known as active Circuits. Most, but not all, operations
on the DigitalCanvas are limited to the active Circuits.
For the most part, operating a DigitalCanvas involves dealing with the whole Canvas or with individual
SmartTiles and Cells. Operations that involve Circuits are limited to a few maintenance and update
procedures.

The SmartHub
The SmartHub is the ‘brains’ of the DigitalCanvas and, together with the DigitalCanvas Controller App,
provides the user full control over the operation of the DigitalCanvas including the moving patterns of
colored light displayed on its collection of SmartTiles.
Each DigitalCanvas has a single SmartHub. Each SmartHub can control up to 240 SmartTiles (configured
as 6 Circuits of 40 SmartTiles each).
The SmartHub must be connected to a network either via Wi-Fi or via a wired Ethernet connection.
Multiple network configurations are possible as described in Section 6.1: Networking Overview.

Cabling it All Together
The SmartTiles, PowerBoxes and the SmartHub are cabled together on a Circuit-by-Circuit basis as
shown in Figure 2-1, where no cables can be seen crossing between the two Circuits.
Within each Circuit, one of the SmartTiles is connected via a cable to the PowerBox. All other SmartTiles
in the Circuit are connected via a cable to at least one other SmartTile, with the provision that there is a
"connection path" from the PowerBox to every SmartTile in the Circuit.
Although it is not a requirement, a DigitalCanvas will typically contain the minimum number of Circuits
needed and each circuit will contain the same number of SmartTiles. For example, the DigitalCanvas in
Figure 2-1 contains 56 SmartTiles divided into two Circuits (each with a PowerBox) containing 28
SmartTiles each.

LellanApp: The DigitalCanvas Controller App
The DigitalCanvas Controller App, more commonly referred to a simply as the LellanApp, is a software
application that runs on an iPad, an Android tablet, a Mac or a PC. It provides the user interface for
operating the DigitalCanvas. As such, the majority of this User Manual involves instructions for using the
various pages in the LellanApp.
The device running the LellanApp (e.g., an iPad or a PC) must be connected to the SmartHub via a Wi-Fi
or wired Ethernet connection. The LellanApp uses this connection to send commands and receive
feedback from the SmartHub and, indirectly, the SmartTiles and PowerBoxes.

A Few Key Concepts
This section covers several concepts that are key to understanding DigitalCanvas operation and
maintenance.
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SmartTile Addresses
Within a DigitalCanvas, every SmartTile is assigned an Address based on which Circuit it is in and how it's
connected to the other SmartTiles within its Circuit. This Address is usually expressed using the form
Circuit#-Tile# (e.g., 3-14). Alternatively, the Address can be expressed a single number using the formula
(((Circuit# - 1) × 40) + Tile#) – for example, Address 3-14 can also be expressed as Address 94. In both
cases the Circuit# is determined by which port on the SmartHub the Circuit in plugged into (see Section
9.3: Buttons, Lights and Ports on Rear of the SmartHub).
SmartTile Addresses are used by the Lellan software to send commands (e.g., "turn on all cells 100%
green") to a specific SmartTile.
SmartTiles are automatically assigned their Address during the Map Canvas process as described in
Section 7: The Map Canvas Page. Once set, SmartTiles remember their Address indefinitely. However,
since Addresses depend on how the SmartTiles are interconnected, the Map Canvas process must be
rerun (resulting in re-assignment of Addresses) whenever the pattern of cabling between SmartTiles is
changed in any way, as well as any time a SmartTile is swapped out, added or removed from a
DigitalCanvas.

The Canvas Map
Every DigitalCanvas has a Canvas Map that contains the "real world" location and rotation of each of its
SmartTiles. This Map assumes that the SmartTiles are laid out in on a single plane (e.g., a wall, a ceiling
or a floor). Locations are specified in centimeters, with the origin (the 0,0 point) determined by the
leftmost point and the uppermost point, respectively, of all the SmartTiles in the Canvas. Rotations are
currently limited to 90 degree increments from the canonical orientation (i.e., from the position in which
the SmartTile is mounted “straight up and down”, with the connector between SmartTile and its frame
in the upper-left corner). SmartTiles are represented in the Map by their Addresses.
Figure 2-2 illustrates a Canvas Map for a simple 4-tile DigitalCanvas.
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Figure 2-2: Canvas Map for a 4 Tile DigitalCanvas
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The Canvas Map is used by the Lellan software to draw an appropriately shaped DigitalCanvas for user
interfaces within the LellanApp. In addition, the Map file is used by MakeFlix (see Section 2.2.3:
Content: Flix and Flix Files) to "map" the pixels from rectangular videos onto the appropriate SmartTiles
(and their cells) while making content for the DigitalCanvas.
The Canvas Map file is created during the DigitalCanvas setup process using the Settings->Map Canvas
Page (see Section 7: The Map Canvas Page).
Since the Canvas Map depends on the location and Addresses of the SmartTiles, it must be updated
whenever the location of a SmartTile or the pattern of cabling between SmartTiles changes. Figure 2-3
illustrates this by showing the Canvas Map for a DigitalCanvases that has the exact same layout of
SmartTiles as in Figure 2-2 but different cabling patterns (and hence different Addressing).
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Figure 2-3: Canvas Map for Same Layout but Alternative Cabling Compared to Figure 2-2
The Canvas Map and all Lellan software operate on the assumption that the SmartTiles in a
DigitalCanvas are laid out on a single 2-dimensional plane. The SmartTiles "in the real world", however,
can be mounted arbitrarily in 3-D space. For example, the Digital Canvas may wrap around a corner and
thus be laid out on two perpendicular planes. In this case, all Lellan software will continue to operate as
if the DigitalCanvas is laid out on a single plane as specified in the Canvas Map. It is up to the user to
make the appropriate adjustments to achieve the desired effects on the real world DigitalCanvas.
A similar situation applies to SmartTile rotation. In the real world, SmartTiles may be mounted in any
rotation in 2-D or 3-D space. However, the Lellan software always operate as if Tiles are rotated only in
quarter turns off of canonical as represented in the Canvas Map. It is up to the user to make any
adjustments necessary to achieve the desired effects given the real-world rotations.

Content: Flix and Flix Files
One of the main functions of the DigitalCanvas is to “play” patterns of moving color and light across its
arrangement of SmartTiles. A sequence of such patterns of light and motion is called a flix. The
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DigitalCanvas is said to “play the flix” and flix are moved around (e.g., from the PC to the DigitalCanvas)
in flix files.
In this manual and in the LellanApp, flix are frequently referred to as the DigitalCanvas’ content.
Flix file names usually have a “.flix” suffix. Every flix also has a user assigned Title, which is usually longer
and more descriptive than the flix file name. Within the LellanApp, flix are commonly referred to by
both their Title and their flix file name (see Section 4.7: The Play Page).
Flix are generally derived from source videos that are cropped and down-sampled to fit the cell
resolution and SmartTile layout of each specific DigitalCanvas. This process is accomplished using a
PC/Mac application called Makeflix, which is documented in the separate Makeflix User Manual.
Once flix are created on the PC/Mac, the flix files are transferred to the DigitalCanvas (see Section 4.9:
The Content Page) and can be played via the Play Page in the LellanApp (see Section 4.7: The Play Page).

Names: Canvas Name and Network Name
Each DigitalCanvas has two names: its Canvas Name and its Network Name.
The Canvas Name is used for informational purposes on various pages in the LellanApp. It can be up to
100 characters in length and can contain any (Latin-1) character.
The Network Name is used to refer to the DigitalCanvas in any operations involving the Wi-Fi or wired
Ethernet network connections. The Network Name is limited to 15 characters, which must be
alphabetic, numeric or one of the characters [“-“, “_”, “+”, “=”, “^”]. The Network Name must unique
among all of the computers and other devices (including other DigtalCanvases) connected to the local
area network that the DigitalCanvas is connected to.
Both the Canvas and Network Names can be changed using the Settings->Names page in the
DigitalCanvas Controller app (see Section 5.1.2: Settings: Names).

Login Users
To limit access to only authorized individuals, you are required to login to the DigitalCanvas before using
the main functionality of the LellanApp. Login requires a username and a 4-10 passcode.
The list of Login Users is maintained using the Main Menu->Settings->Users Page as described in Section
5.1.6: Settings: Users.
A Login User can be given ‘administrator’ privileges. Only users with administrator privileges can add
and delete Login Users. In addition, you can configure the DigitalCanvas so that only users with
administrator privileges can add and deleted Content (see Section 5.1.4: Settings: Security).

Heartbeat
Every SmartTile in a DigitalCanvas can be set into a mode where it displays a “heartbeat” – two cells
along one edge of the Tile that blink blue on and off continuously. This is a signal that the SmartTile is
“up and running”.
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The heartbeat operates independently and “on top off” of any content being displayed on the
DigitalCanvas – although if the content is itself blue in the relevant cells it can be very hard to see the
heartbeat.
There are three settings that control the heartbeat:
1. Tile Power On: Determines whether the heartbeat starts (or not) when the Tiles power on
(either during start-up of the DigitalCanvas or using the Power All Tiles control described in
Section 4.8.4: Power All Tiles On / Off). This setting is covered in Section 5.1.5.2.3: Tiles show
heartbeat).
2. DigitalCanvas Start-up: Determines whether the heartbeat is turned-off (but not whether it is
turned on) as soon as the DigitalCanvas software has finished starting-up. This setting is
described in Section 5.1.5.1.2: Turn heartbeat off.
3. Any time the DigitalCanvas is up and running: You can turn the heartbeats off or on. This
operation is described in Section 4.8.2: Heartbeat.

Turning the DigitalCanvas “Off”
There is no single “power-off” function for the entire DigitalCanvas. However, it is good practice to
power-off the SmartTiles via the LellanApp (see Section 4.8.4: Power All Tiles On / Off) when they are
not in use. The SmartTiles can consume a fair amount of electric power – up to 10 watts/SmartTile if
turned on to full brightness. Even when a SmartTile is “off” (i.e., showing the color “black” in all cells), it
can consume 1 watt. Powering-off the SmartTiles brings this power consumption to 0.
In contrast, the SmartHub is designed to be continuously powered and ready to accept commands from
the LellanApp. In this sense, it is much like your Wi-Fi router and other network equipment. An ‘idle’
but powered-on SmartHub consumes only a few watts of power.
PowerBoxes do have a mechanical power switch (see Section 10: The PowerBox). However, the
PowerBoxes can be left switched-on continuously. When the SmartTiles are powered-off, the PowerBox
consumes only a trickle of power.
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3 Getting Started
To get started using your Lellan DigitalCanvas, you must do the following:
1. Install the SmartTiles, PowerBoxes, SmartHub and associated cabling as described in the Lellan
DigitalCanvas Installation Guide.
2. Install the LellanApp on your app device (iPad, Android tablet, PC or Mac) as described in
Section 4.1: Installing the LellanApp.
3. Turn on power to (or plug-in) the PowerBoxes and the SmartHub. Ensure the input power
switch is in the On position for all PowerBoxes (see Section 10: The PowerBox).
Wait for the SmartHub to complete its startup sequence (see Section 9.4.1.1: Normal Boot). The
SmartHub is ready when the Indicator LED is on solid (i.e., not blinking) green.
4. Use the Network Settings page/app on your LellanApp device (e.g., your iPad) to connect to the
Wi-Fi network being used by the DigitalCanvas.
If you have not modified the DigitalCanvas network configuration during installation, you should
connect to the Wi-Fi network with SSID Lellan_Canvas using the passphrase LEDLIGHTS.
If you have modified the DigitalCanvas network configuration, follow the instructions in Section
6: Configuring the Network.
5. Startup the LellanApp and connect to the DigitalCanvas.
If you are running the LellanApp on an iPad or an Android tablet, follow the instructions in
Section 4.2.1: Start up using the native apps.
If you are running the LellanApp within a browser on a PC or Mac, follow the instructions in
Section 4.2.2: Start up Using a Browser.
6. Login to the DigitalCanvas.
If you have not modified the list of Login Users during installation, login as user admin using the
passcode 1221.
If the Login User list has been modified, login using the username and passcode assigned to you.
After successful login, you should be on the Home Page with the Main Menu up (see Figure 4-3:
The Main Menu).
If the Main Menu is not up, tap the Menu button in the upper-left corner of the page.
7. Check to make sure that the SmartTiles are powered on.
If you have not modified the DigitalCanvas startup and boot settings, then the SmartTiles should
be powered on and showing the heartbeat.
If the heartbeat is not showing, tap System on the Main Menu to go to the System Page (Figure
4-11: The System Page). On the System Page, tap the On button under Power all tiles on/off.
Then tap the On button under Heartbeat. The heartbeat should start on all Tiles after a brief
delay.
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8. If you did not create a Canvas Map as part of the installation process, you must first create a
Canvas Map. Navigate to the Main Menu->Settings->Map Canvas Page and follow the
instructions in Section 7.2: Create/Recreate Map.
9. Turn off the heartbeat. Navigate to the Main Menu->System Page and tap Off under Heartbeat.
10. You are ready to proceed – tap the Menu button to bring up the Main Menu.
11. You will almost certainly want to create some flix content to play on the DigitalCanvas. To do so,
you will use the Makeflix application running on a PC or Mac. Follow the instructions in the
Lellan Makeflix User Manual to create the flix. Then import the flix onto the DigitalCanvas as
described in Section 4.9: The Content Page.
Navigate to the Main Menu->Play Page to play the imported flix.
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4 The LellanApp
The Lellan DigitalCanvas Controller app (aka the LellanApp) provides the user interface thru which you
configure and operate the DigitalCanvas. The LellanApp is most commonly used ‘natively’ on an iPad or
an Android tablet. Alternatively, the LellanApp can run within any standards-based browser on any
device (Mac, Windows PC, iPad, Android tablet, etc.) that has a sufficient screen size (see below). The
LellanApp communicates with the SmartHub via a local network connection, so the device running the
LellanApp and the SmartHub must be connected to the same local area network (see Section 6:
Configuring the Network).
The LellanApp is designed to run on a tablet with a 10-inch screen in Portrait mode (or within an
equivalently sized browser window). Although the app can run on devices with smaller screens such as
an iPhone or iPad Mini, many of the User Interface pages will not scale or scroll appropriately on these
smaller screens and hence be of only minimal use.
Although the LellanApp should run within any standards-based browser, it has been tested extensively
only within the Google Chrome browser on Windows and Linux and on the Safari browser on the Mac
and on the iPad.

Installing the LellanApp
The LellanApp should be installed using the standard procedures via the Apple AppStore on an iPad or
via Google Play on an Android tablet.
No app installation is necessary if running the LellanApp within a browser However, the browser needs
to be able to address the DigitalCanvas on the network via Multicast DNS (mDNS) using a URL in the
“.local” domain. The network support that makes this possible is built into the Apple operating systems
(OSx and iOS), the Android OS, as well as into most Linux distributions. On Windows, however, you need
to install support for mDNS. The easiest way to do this is to install Apple’s iTunes for Windows
(http://www.apple.com/itunes/download/), which will automatically install the needed mDNS support
(via Apple’s Bonjour for Windows modules).

Starting the LellanApp and Connecting to the DigitalCanvas
Procedures for starting the LellanApp and connecting to a DigitalCanvas will differ depending on
whether you are running the native iPad/Android tablet App or running within a browser.
In all cases, however, you must first ensure that the LellanApp device (iPad, tablet, PC, or …) is
connected to the same local area network as the DigitalCanvas. This network will depend on how the
DigitalCanvas was most recently configured (see Section 6: Configuring the Network). For example, if
the DigitalCanvas was most recently configured to connect to the existing Wi-Fi network with SSID
135Main, you must ensure that the LellanApp device is also connected to the 135Main Wi-Fi network.
When it arrives from the factory, the DigitalCanvas will be configured in AP Mode (see Section 6.1:
Networking Overview) and will serve as the access point for its “own” separate Wi-Fi network with SSID
Lellan_Canvas and passphrase LEDLIGHTS. To get started with the LellanApp (including the LellanApp
pages necessary to reconfigure the DigitalCanvas’ network), you must connect your LellanApp device to
this Lellan_Canvas Wi-Fi network.
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Start up using the native apps
Start-up the LellanApp as you would any other app on the iPad or Android tablet – locate and then tap
on the LellanApp icon on the home screen. The LellanApp will launch into the Discovery page. The
Discovery page will immediately begin to search for and list all the DigitalCanvases on the local area
network as shown in Figure 4-1. Note that for most installations, this ‘list” will consist of a single
DigitalCanvas.

Figure 4-1: The LellanApp Discovery Page
To enter the LellanApp, tap on the list item for the desired DigitalCanvas. This will take you to the Login
Page for that DigitalCanvas (see Section 4.3: Logging In).

Start up Using a Browser
To start the LellanApp in a browser, you will need to know the current Network Name of the
DigitalCanvas (see Section 2.2.4: Names: Canvas Name and Network Name). As configured at the
factory and after a Network Reset (see Section 6.5: Resetting the Network to Factory Default), this
Network Name will be lellan. However, it can be changed at any time using the Settings->Names Page
in the LellanApp (see Section 5.1.2: Settings: Names).
To start the LellanApp, you need to direct the browser go to the URL: http://<network_name>.local ,
with <network_name> replaced by the current network name of the DigitalCanvas. In most browsers,
this is easiest accomplished by typing the URL into the address bar, followed by <ENTER>. For example,
with the default/factory configuration, you would need to type http://lellan.local/<ENTER> into the
browser’s address bar. This will take you to the Login Page for the named DigitalCanvas (see Section 4.3:
Logging In).
In case you have changed and forgotten the network name of your DigitalCanvas, you have several
options:
1. Use the native LellanApp on an iPad or Android tablet to find the network name.
Specifically, the results of the initial LAN search will show the network names of the
discovered DigitalCanvases.
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2. Download and use a utility for your device/operating system that ‘discovers’ services
available on your network using the mDNS protocol. For example, in the Google Play store
there is a free Android app called Zeroconf Browser from MelloWare. Google “mdns
browser” for similar utilities for other platforms. These utilities will list all of the mDNS
services on your LAN. Look for the service(s) of the type _lellan-canvas or _lellancanvas._tcp.local. The entry for these services should list the relevant network name.
3. Reset the Network Configuration as described in Section 6.5: Resetting the Network to
Factory Default) . This will reset the entire network configuration to the factory default
state, including the DigitalCanvas’ Network Name. You can then connect to the default
network and access the DigitalCanvas using the known default Network Name (i.e., lellan).
Note that this option is quite drastic, since you will need to re-configure all of the custom
network and user settings on your DigitalCanvas once you’ve gained access using the reset
Network Name.

Logging In
The first page you will see after connecting to the DigitalCanvas is the Login Page. Here you need to
login with a username and passcode. The page contains a dropdown list of all users and a numerical
keypad. Simply select your username from the dropdown list, tap in your passcode on the keypad, and
then tap the Login button.

Figure 4-2: The Login Page
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By default, the DigitalCanvas has a single user Admin with a passcode of 1221. But the list of users and
their passcodes can be configured by any user with administrative privileges as described in Section
5.1.6: Settings: Users.
Only a single LellanApp can be logged into a DigitalCanvas at one time.

The Main Menu
Immediately after logging in, you will be presented with the Main Menu. The Main Menu can also be
brought up from anywhere within the LellanApp by tapping on the Menu button found in the top-left
corner of every page within the app.

Figure 4-3: The Main Menu
The Main Menu is the main entry point to all functionality in the LellanApp. Simply tap on the relevant
entry to go to the top level (or only) page for that functionality. These entries and their functions are
described in detail in the following sections.

The Home Page
Tap Home on the Main Menu to go to the Home Page. The Home Page displays the Canvas and Network
names of the DigitalCanvas (see Section 2.2.4: Names: Canvas Name and Network Name) as well as a
“mock-up” of the DigitalCanvas’ layout with the SmartTiles’ cells randomly colored (see Figure 4-4).
There are no active controls on the Home Page aside from the common Menu button. The Home Page is
intended to be a neutral “resting place” if no other functionality is currently required.
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Figure 4-4: The Home Page

The Paint Page
The Paint Page allows you to interactively draw a pattern of colors onto the DigitalCanvas. The page
displays a mock-up of the layout of the DigitalCanvas. You can use your finger or a mouse to draw colors
onto this mock-up. What you draw will also be immediately displayed on the DigitalCanvas, as
illustrated in Figure 4-5.

Boot

500

Wi-Fi

PowerBox

Power

Figure 4-5: Painting on the DigitalCanvas
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The Brush
The Paint Page provides a single tool – the brush. The brush has two characteristics – a color and a type.
The type determines whether just a single cell or a complete Tile gets “colored” when an item is touched
during drawing. The current color and type is displayed within the Brush button at the top of the Paint
page a shown in Figure 4-6.

Figure 4-6: The Brush Showing Color and Type

Color All
Tapping the ColorAll button at the top of the Paint page (see Figure 4-6) will set every cell in the
DigitalCanvas (mockup and real) to the current Brush color.

Drawing

Figure 4-7: Drag finger across cells to paint
To draw on the DigitalCanvas (both the mockup on the page and the real one) simply touch a Cell on the
mockup with your finger or with the right-button down on the mouse. This will change the color of that
cell (or of the whole SmartTile containing that cell, depending on the current brush type) to the current
Brush color.
By dragging your finger or the right-button-down mouse over additional cells in the mockup, you can
draw continuously on the DigitalCanvas, as illustrated in Figure 4-7.
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Zoom and Scroll
You can zoom the Canvas mockup in and out using the Zoom buttons located at the top of the Paint
page (see Figure 4-8). The “+” button will zoom in. The “--“ button will zoom out. The “Home” button
will return the zoom to the default level and center the mockup on the page.

Zoom Out

Zoom In

Default Zoom Level
& Center

Figure 4-8: Zoom Buttons
You can scroll the DigitalCanvas mockup on the page by “tapping down and dragging” your finger (or the
mouse with the right button down) in any space in the drawing area that is not occupied by the
DigitalCanvas mockup. As you drag, the mockup will move within the drawing area correspondingly.
See Section 7.2.2.7: Scrolling and Zooming the Canvas Map for more details on the Zoom and Scroll
operations.

Undo
Any drawing (but not zoom/scroll) operation can be undone by tapping the Undo button at the top of
the Paint page. Undo can be applied multiple times in sequence to undo more than just the last drawing
operation. The undo history, however, is reset every time you return to the Paint page.

Changing the Brush
To change the color or type of the brush, tap the Brush button, which will bring up the New Brush panel
(see Figure 4-9).

R-G-B
Sliders
New Color
Swatch

Preset Color
Swatches

Figure 4-9: The New Brush Panel
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The New Brush panel includes the following controls:
1. RGB Sliders: The Red-Green-Blue sliders set the new Brush’s color using the RGB Color Space.
Values for each color range from 0 to 255. Manipulate the slider controls to change the color
that the brush will be set to when OK is tapped. Alternatively, you can tap the value box beside
the slider and type in a new value.
2. New Color Swatch: The New Color swatch shows the new color that the brush will be set to
when OK is tapped. It will change accordingly as you manipulate the RGB sliders.
3. Preset Color Swatches: There are 7 Preset Color swatches. Tap any of these swatches to
change the New Color swatch (and set the RGB sliders accordingly) to the color of the tapped
swatch.
Any of these Preset swatches can also be preset to a different color by dragging (with your
finger or the mouse) the New Color swatch onto the preset swatch. The Preset swatch color will
be reset to the same color as the New Color swatch.
4. Pick Button: Tapping the Pick button will temporarily remove the New Brush panel. You can
then tap any cell in the DigitalCanvas mockup. This will bring back the New Brush panel and set
the New Color swatch to the color of that cell.
5. Brush Type Switch: The Brush Type switch allows you to set the brush type to either Cell or Tile.
The selected type is highlighted in gray.
6. Cancel and OK Buttons: Tapping OK sets the drawing Brush to the color contained in the New
Color swatch and the Cell/Tile type indicated and then closes the panel. Tapping Cancel just
closes the panel, making no changes to the Brush.

The Play Page
The Play Page is used to start and stop the playing of flix. The Play Page contains a list of all the flix files
available on the DigitalCanvas (see Figure 4-10). Tapping an item on this list will highlight that item and
start playing the associated flix. If another flix is already playing, it will be stopped first.
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Figure 4-10: The Play Page
While a flix is playing, a Stop button will be displayed in the upper-right corner of the page. Tapping this
button will stop the currently playing flix and “clear” the DigitalCanvas.
Each item in the flix list contains the following information about its associated flix:
1. Flix title
2. File name of the flix file
3. A small image of the first ‘frame’ in the flix
If the flix list is longer than the Play Page, it can be scrolled by dragging your finger (or the mouse with
the right button held down) up and down along the right edge of the page.
The flix list cannot be modified on the Play Page. Use the Content Page to add or delete flix files on the
DigitalCanvas (see Section 4.9: The Content Page).

The System Page
The System Page provides miscellaneous controls for operating the DigitalCanvas (see Figure 4-11). This
section covers each of these controls individually.
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Figure 4-11: The System Page

Overall Brightness Factor
The Overall Brightness Factor control allows you to change the ‘overall’ brightness of the SmartTiles in
the DigitalCanvas. The brightness of each cell in the DigitalCanvas is determined by the flix being played
or by the drawing operations on the Paint Page. The Brightness Factor allows you to scale down the
brightness actually displayed across all cells, relative to the brightness requested by the flix/paint.
The overall effect of decreasing the Brightness Factor is to “dim” the DigitalCanvas.
The Brightness Factor can range from 100% (each cell shows the exact brightness requested) to 25%
(each cell’s brightness is 25% of requested – i.e., it is dimmed by 75%).
Tapping the Set New button will bring up a panel on which you can set the new brightness factor using a
numeric keypad or the “+” (increase) and “-“ (decrease) buttons (see Figure 4-12.

Figure 4-12: The Set Brightness Panel
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Tapping the Preview button on this panel will set the DigitalCanvas to the requested brightness without
exiting the panel. Tapping the OK button will exit the panel and set the DigitalCanvas to the requested
brightness, independent of any Previewed brightness. Tapping the Cancel button will exit the panel and
set the DigitalCanvas to the brightness level prior to tapping Set New, independent of any Previewed
brightness.
The Brightness Factor set using this control will remain in effect until it is changed using this same
control, except that the Brightness Factor is reset when:
1. The SmartTiles are powered off and then on again as described in Section 4.8.4: Power All Tiles
On / Off.
2. The DigitalCanvas is rebooted, halted and resumed or powered off and then on again.
To set the Brightness Factor that will take effect whenever the SmartTiles power on and/or when the
DigitalCanvas boots up, see Section 5.1.5: Settings: Startup.

Heartbeat
The Heartbeat control allows you to turn the heartbeat on all SmartTiles on or off. The change takes
place immediately. See Section 2.2.6: Heartbeat for a description of the heartbeat function.
The heartbeats will remain on or off until their state is changed again using this control or the per-tile
control described in Section 5.2.4: Per Tile Maintenance, except that the heartbeat state is reset when:
1. The SmartTiles are powered off and then on again as described in Section 4.8.4: Power All Tiles
On / Off
2. The DigitalCanvas is rebooted, halted and resumed or powered off and then on again.
To set the heartbeat state that will take effect whenever the SmartTiles power on and/or when the
DigitalCanvas boots up, see Section 5.1.5: Settings: Startup.

All On/All Off
The All On/All Off control allows you to display one of 5 colors (Red, Green, Blue, White or Black) in all
cells in all SmartTiles in the DigitalCanvas. Simply tap the appropriate color button. The change will take
effect immediately.
The “Off” setting is a bit confusing. In this case “Off” refers to showing the color “Black”, which in the
case of LED lighting like the DigitalCanvas means all Red-Green-Blue components of the LEDs are at 0
brightness (or colloquially, “off”). This is different than Powering Off the SmartTiles off as described in
Section 4.8.4: Power All Tiles On / Off.

Power All Tiles On / Off
The Power All Tiles control allows you to turn on or off the power to all the SmartTiles in the
DigitalCanvas. Tap the On or Off button as needed. The change will take effect immediately.
Normally, the SmartTiles power on as the DigitalCanvas starts-up and remain on for the duration.
However, certain maintenance operations (e.g., replacing a SmartTile, rebooting a SmartTile that has
“crashed”) require you to power the Tiles off (and then on again). This control allows you to do this
without having to power cycle or halt/reboot the entire DigitalCanvas.
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Reboot / Halt SmartHub
The Reboot/Halt control allows you to reboot or halt the SmartHub. Simply tap the Halt or Reboot button
as required. The reboot or halt operation will begin immediately, but may take a few seconds to complete.
See Section 9.4: Booting, Halting, and Rebooting the SmartHub for more information on halting and
rebooting.
Immediately after you tap the button, you will be automatically taken to a new page. The new page
depends on whether you are running the ‘native’ LellanApp or within a browser. If you are running the
native app, you will be taken back to the original Discovery page where the app will search for
DigitalCanvases on your network. If you are running in a browser, you will be taken to the browser’s Home
page.
If you are rebooting, you will have to wait until the SmartHub finishes rebooting before you can return
to login once again (in the case of the native app) or reconnect to the given URL (in the case of the
browser).
Halting or rebooting the SmartHub is not required as part of the ongoing operation of the DigitalCanvas.
As described in Section 9: The SmartHub, the SmartHub is designed to remain powered on and running
at all times, much like a Wi-Fi router. However, certain maintenance operations (e.g., software updates)
may require rebooting and/or halting the SmartHub.

The Content Page
The Content Page manages the flix files stored on the DigitalCanvas (see Figure 4-13). On this page, you
can delete, import or export flix files.

Figure 4-13: The Content Page
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Import and export of flix files requires a USB thumb drive plugged in to the USB port on the front of the
SmartHub (see Section 9.2: Buttons, Lights and Ports on Front of the SmartHub). This thumb drive must
be formatted using a FAT or FAT32 file system (most USB thumb drives for PCs/Macs come already
formatted this way). If you are importing flix files onto the DigitalCanvas, the flix files must be stored in
a top-level directory named “lellan-files”. Subdirectories within “lellan-files” are not supported. If you
are exporting flix files from the DigitalCanvas, they will be exported to a top-level directory named
“lellan-files”, which will be created if it does not already exist.
The top of the Content Page includes buttons for each of the three flix file operations: import, export,
and delete. The import and export buttons will be activated only if there is a USB thumb drive that is
properly configured – for import it must contain a top-level directory named “lellan-files” and for export
it must simply be writable (i.e., not write locked).
The bulk of the Content Page contains a list of all the flix files on the DigitalCanvas. Each item in the list
shows the flix’s title, it’s file name, and a small rendering of its first frame (similar to the list on the Play
page - see Section 4.7: The Play Page). Each item also has a checkbox that can be used to select that flix.
Additionally, a Select All checkbox allows you to select/deselect all list items at once.

Delete
To delete one or more flix files, select the relevant list items individually or via the Select All checkbox.
Then tap the Delete Selected Files button. The selected flix will be deleted and removed from the list.

Export
To export one or more flix files, select the relevant list items individually or via the Select All checkbox.
Then tap the Export Selected Files To Thumb Drive button. The selected flix will be copied to the “lellanfiles” directory on the thumb-drive. The results of the export operation for each flix will be shown in red
at the bottom of the flix’s list item.
If a file with the same name as a flix file being exported already exists in “lellan-files”, then the exported
flix file will not overwrite the existing file. Instead, it will be given a new filename constructed by
appending “~N~” to the flix file name, with N being the smallest integer that will make the file name
unique within the “lellan-files” directory. Example: if the files test.flix and test.flix~1~ already exist in
“lellan-files”, then the flix file test.flix will be exported to a file named test.flix~2~.

Import
To import flix, tap the Import Files from Thumb Drive button. This will bring up a panel with a list of all
the flix files found in the “lellan-update” directory on the thumb drive (see Figure 4-14. Select the files
you want to import using the list item checkboxes or the Select All checkbox and then tap the Import
Selected Files button. You can also cancel the import selection by tapping the Delete icon ( ) in the
upper right corner.
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Figure 4-14: The Import Flix Files Panel

Logout
Tapping Logout on the Main Menu will log you off the DigitalCanvas, switch you to the Home Page (see
Section 4.5: The Home Page) and bring up the Login panel (see Section 4.3: Logging In).

Switch to New Canvas
The Switch To New Canvas entry on the Main Menu appears only when running as a native app. It is
not relevant to and does not appear when running within a browser.
Tapping Switch to New Canvas on the Main Menu will switch you to the Discovery page and begin the
process of searching for and listing all DigitalCanvases available on the local area network (see Section
4.2.1: Start up using the native apps).
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5 Settings and Maintenance
Tap the Settings entry on the Main Menu to access the main Settings Page. The main Settings Page
simply provides a menu that can be used to access a variety of Settings and System Maintenance
subpages (see Figure 5-1). These subpages are covered individually in the following sections.

Figure 5-1: The Main Settings Page
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Settings
The Settings subpages allow you to configure various aspects of the DigitalCanvas.

Settings: Time and Date
The Time and Date settings page allows you to view and set the DigitalCanvas system date and time (see
Figure 5-2).

Figure 5-2:The Date and Time Settings Page

Time Zone
To set the Time Zone used by your DigitalCanvas, tap the “down” icon ( ) on the Time Zone control.
This will display a scrollable list of International Time Zones. Select the desired Time Zone from this list
by tapping its entry. The time zone will be changed immediately. Tapping anywhere outside the dropdown list will abort the selection process and leave the Time Zone unchanged.
Tap the Observe Daylight Savings Time checkbox to enable (checked) or disable (unchecked) Daylight
Savings Time on this DigitalCanvas

Setting the Date and Time
If your DigitalCanvas is connected to the Internet, it will obtain the date and time automatically
whenever it starts-up. However, you will still have to set the Time Zone manually on this page at initial
setup (and whenever the DigitalCanvas’ time zone changes).
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If your DigitalCanvas is not connected to the Internet (e.g., it connects to the network in AP mode), you
have two choices:
1. The Set date and time from client at login checkbox. If this setting is enabled (checked), then
the DigitalCanvas will update its system time and date based on information received from the
LellanApp at every login (see Section 4.3: Logging In). For example, if you login from the
LellanApp running on an iPad, the DigitalCanvas date/time will be reset to whatever the iPad
thinks the current date/time is.
With this setting, you will still have to set the Time Zone manually on this page at initial setup
(and whenever the DigitalCanvas’ time zone changes).
2. Manually set the date and time using the Time and Date controls. Simply tap the “+” (increase)
or “-“ (decrease) buttons surrounding each field of the date/time until the desired date/time is
displayed. Tap the Set Date and Time button to set the chosen date/time.
The DigitalCanvas will set its clock accordingly and maintain the time even when it is powered
down for short periods. However, the DigitalCanvas can only maintain this time for around two
days while it (or more specifically, its SmartHub) is powered down. After two days of no power,
you will need to return to this page and reset the date and time manually once again.
You will also have to set the Time Zone manually on this page.
On Date and Time Settings page, all actions take effect immediately. There is no “Cancel” feature.
Tapping the Done button will return you to the main Settings page.

Settings: Names
The Names Settings page (Figure 5-3) allows you to change the both the Canvas Name and the Network
Name for the DigitalCanvas (see Section 2.2.4: Names: Canvas Name and Network Name).

Figure 5-3: The Names Settings Page
To edit a name, tap in the appropriate edit box. On an iPad or tablet, this will bring up a soft keyboard.
Use the keyboard to edit the name as needed.
Tapping the OK button will ‘set’ the new name(s) and return to the main Settings page via a “success”
message box. Tapping the Cancel button will discard any edits made to the names and simply return to
the main Settings page.
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Important: If you change the network name, you will eventually need to restart the LellanApp and
reconnect to the DigitalCanvas using the new network name (see Section 4.2: Starting the LellanApp and
Connecting to the DigitalCanvas). This need not be done immediately since the old network name is
cached on the device running the LellanApp. But within a few minutes (specific timing varies by device
type and operating system), this cache will be invalidated and the old network name will no longer work
in moving from page to page within the LellanApp.

Settings: Network
The Network Settings Page is covered in Section 6: Configuring the Network, most specifically in Section
6.4: Changing the DigitalCanvas Network Configuration.

Settings: Security
The Security Settings page (Figure 5-4) enables you to enable/disable several security-focused options
on the DigitalCanvas. These settings are described individually in the following sections.

Figure 5-4: The Security Settings Page

Allow Access from Web Browsers
If the Allow Access from Web Browsers option is enabled (checked), then the DigitalCanvas will allow
access from the LellanApp running both natively (on iPad or Android tablet) and within a browser. If the
option is not enabled, then the DigitalCanvas will allow access only to the native LellanApp; attempts to
connect from within the browser will be denied.
Default is to enable access from web browsers.

Require HTTPS for All Web Access
If this option is enabled (checked), then connecting to the DigitalCanvas from within a browser will
require an HTTPS connection. Attempts to connect via HTTP will result in a “connection refused” error.
HTTPS connections will encrypt the network traffic between the LellanApp device and the DigitalCanvas,
providing some security against hackers snooping on the network and obtaining passwords, etc.
However, the DigitalCanvas utilizes a self-signed TLS certificate when establishing HTTPS connections.
Because of this, the security benefits are limited. A hacker could easily mimic a DigitalCanvas on the
network and fool users into disclosing their passwords.
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Because the DigitalCanvas utilizes a self-signed TLS certificate, some browsers will refuse to complete
the HTTPS connections. Other browsers will display a warning page (e.g., your connection to this site is
not secure) and require you to proceed thru a series of “advanced” steps in order to complete the
connection.

Content Add/Delete Requires “admin” Privileges
As described in Section 5.1.6: Settings: Users, some Login User accounts are granted “administrator”
privileges on the DigitalCanvas. If the Content Add/Delete Requires “admin” Privileges option is enabled
(checked), then only those users having “administrator” privileges will be able to add/delete flix files on
the Content Page. If this option is not enabled, any user can add/delete content.

Settings: Startup
The Startup Settings page enables you to set various options involving what happens during start-up
processing. There are, in fact, two separate notions of “start-up” involved in these settings:
1. Startup Settings: These settings cover events that take place at the very end of the start-up
processing for the DigitalCanvas. They will be invoked at the end of the start-up processing
whenever the DigitalCanvas is powered on, rebooted, or halted and then booted.
2. Boot Settings: These settings cover events that take place whenever a SmartTile is powered on
(and hence “booted”). The SmartTiles are powered on early in the DigitalCanvas start-up
processing and therefore these Boot Settings take effect BEFORE any Startup Settings. These
settings are also applicable to the case where the SmartTiles are powered off and on
independently of the DigitalCanvas startup via the System Page as described in Section 4.8.4:
Power All Tiles On / Off.
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Figure 5-5: The Startup Settings Page
On Startup Settings page, all actions take effect immediately. There is no “Cancel” feature.
Tapping the Done button will simply return you to the main Settings page.
The following sections describe each of the Startup and Boot settings on the Startup Settings Page (see
Figure 5-5) individually.

Startup Settings
Turn all tiles off
If the Turn all tiles off option is enabled (checked), then all cells in all SmartTiles in the DigitalCanvas will
be “turned off” (i.e., set to the color black) at the end of the start-up sequence. (See the discussion of
“off” and “black” in Section 4.8.3: All On/All Off) Note that this option does not affect the heartbeat.

Turn heartbeat off
If the Turn heartbeat off option is enabled (checked), then the heartbeat will be turned off in all
SmartTiles at the end of the start-up sequence (Section 2.2.6: Heartbeat).

Startup->Set brightness level
If the Startup->Set brightness level option is enabled (checked), the overall brightness factor will be set
to the indicated level at the end of the start-up sequence (see Section 4.8.1: Overall Brightness Factor).
To change the startup brightness level, tap and drag the button on the slider bar until the desired factor
is displayed.
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If this option is not checked, then the slider bar will be disabled and the start-up sequence will not
change the overall brightness factor of the DigitalCanvas (but see Section 5.1.5.2.4: Boot->Set brightness
level).

Play this flix
If the Play this flix setting contains the name of a flix file stored on the DigitalCanvas, that flix will begin
playing as soon as the start-up sequence is complete.
To add or change the start-up flix file, tap the New button. This will bring up a scrollable list of flix
currently on the DigitalCanvas. Select the desired flix from this list by tapping its entry. Use the Cancel
button to close the list without making a new selection.
To delete the start-up flix file (so that no flix will start playing after start-up), tap the Del button.
The start-up flix file entry is coordinated with the Content Page (see Section 4.9: The Content Page) such
that if the start-up flix is deleted via the Content Page it is also deleted as the start-up flix file entry – and
no flix will play at start-up.

Boot Settings
Reboot tile after fatal error
If the Reboot tile after fatal error option is enabled (checked), then if any SmartTile fails during
operation it will automatically reboot and return to operation.
If this option is not enabled, then when a SmartTile fails it will stop operating and begin to flash out a
series of error codes (using blue LEDs in a manner similar the heartbeat). It will remain in this state until
it is powered off and on again (e.g., as described in Section 4.8.4: Power All Tiles On / Off). Although
SmartTiles other than the failed one will continue to operate normally, they may appear to stop
functioning since commands from the SmartHub normally relayed thru the failed Tile will not reach
them.
Under normal operation this option should be enabled.

Turn tiles on all white
If the Turn tiles on all white option is enabled (checked), then all cells in all SmartTiles will be turned on
“white” whenever the SmartTiles are powered-on.
Note that the SmartTiles can subsequently be turned off at the end of the DigitalCanvas start-up
sequence as described in Section 5.1.5.1.1: Turn all tiles off.

Tiles show heartbeat
If the Tiles show heartbeat option is enabled (checked), then all SmartTiles will have their heartbeat
turned on whenever they are powered on.
Note that the heartbeat can subsequently be turned off at the end of the DigitalCanvas start-up
sequence as described in Section 5.1.5.1.2: Turn heartbeat off.
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Boot->Set brightness level
The Boot->Set brightness level setting determines the Overall Brightness Factor that all SmartTiles use
whenever they power on. To change the desired power-on brightness level, tap and drag the button on
the slider bar until the desired power-on brightness factor is displayed.
Note that the Brightness Factor can subsequently be modified at the end of the DigitalCanvas start-up
sequence as described in Section 5.1.5.1.3: Startup->Set brightness level.

Settings: Users
The Users Settings Page (Figure 5-6) is used to view and edit the list of login users on this DigitalCanvas.
Any user can view, edit and delete their own user entry using this page. Users with administrator
privileges can view, edit and delete any user’s entry as well as add new users.

Figure 5-6: The Users Settings Page
The Users Settings Page displays a list of users. If you are logged in as a user with administrative
privileges, this will be a list of all users on the DigitalCanvas. If you are not an administrator, this ‘list’
will consist of just your own user entry and the Add User button will be disabled. Figure 5-6 shows the
page for an administrator user.

Add user
To add a user, tap the Add User button below the user list. This will bring up the Add User panel.
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Figure 5-7: The Add User Panel
Fill in the requested information as follows:
1.

Username: A username is required and must be between 5 and 15 characters. It will be
shown in the list of users on the Login panel. To enter the username, tap in the Username
text field to set the focus and, on the iPad or a tablet, to bring up the soft keyboard.

2. Full Name: A full name is optional. If present, it must be 25 characters or less. It is used to
refer to the user in various messages throughout the LellanApp. Tap in the Full Name text
field to enter.
3. Administrator checkbox: This box should be checked if this new user is to have
administrator privileges. Tap the box to check/uncheck.
4. Passcode: A passcode is required. It must be between 4 and 10 numerals. Use the numeric
keypad to enter the desired passcode.
Tapping the Save button in the New User panel will create the new user and return to the Users Settings
page, providing the required fields are fill-in. If the required fields are not correct, an error message will
be displayed and the New User panel will remain up.
Tapping the Cancel button in the New User panel will return to the Users Settings Page immediately,
discarding any information entered into the panel.

Delete user
To delete a user, tap the Delete button in that user’s list entry. The user will be deleted immediately,
without confirmation. If you delete the currently logged in user, the user entry will disappear from the
list but you will remain logged in until the next reboot or logout.

Edit user
To edit a user’s information, tap the Edit button in that user’s list entry. This will bring up an Edit User
panel identical to the New User panel described in Section 5.1.6.1: Add user above. Edit the fields and
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save or cancel the edits as described in Section 5.1.6.1. Note that the user’s current passcode will not be
displayed. However, you can enter a new passcode, if desired, using the numeric keypad. If you do not
enter a new passcode, the old passcode will be retained.

Done
Tap the Done button to exit the Users Settings Page and return to the Main Settings Page.

Maintenance
The Maintenance pages are used to control various operations necessary for maintaining and/or testing
the DigitalCanvas.

Software Updates
The Software Update process, including the Settings->Software Update Page, is described in Section 8:
Software Updates.

Map Canvas
The Settings->Map Canvas Page, is described in Section 7: The Map Canvas Page

System Maintenance
The System Maintenance page (Figure 5-8) provides a system-wide connectivity test that evaluates the
communication paths between the SmartTiles within the DigitalCanvas. This test can be used during
initial setup to evaluate and troubleshoot the system cabling as well as the seating of the SmartTiles into
their frames.

Figure 5-8: The System Maintenance Page
To run the connectivity test:
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1. Select the number of repetitions used for each individual connectivity test by tapping one of
the 10, 100, or 1000 buttons. The greater the number of repetitions, the longer the test
takes but the greater the likelihood that subtle errors will be found. In general, 10
repetitions will be sufficient.
2. Tap the Run Test button.
The connectivity test will begin to test each of the 4 ports on each of the SmartTiles in the DigitalCanvas.
While the test is in progress for a Tile, that Tile will show several rapidly flashing blue cells. The test is
complete when there are no more Tiles in the Canvas showing the flashing blue cells.
As each port is tested, the results will be displayed in the cells along the 4 edges of the SmartTile
(corresponding to the 4 ports of that Tile). The coding scheme for the results display is described in

3 3
2 2
1 1 1 1

Cells Marked ‘1’: Color Coded Results
Red: No connectivity to another SmartTile detected on this port
Blue: Test request received on this port;
This port connected successfully to another SmartTile
Green: This port connected successfully to another SmartTile

Cells Marked ‘2’: Color and Brightness Encoded Results
Blue flashing: Testing in progress on this port
Turquoise dimmest: Test complete; This is Port 1
Turquoise brightest: Test complete; This is Port 4
Turquoise intermediate: Test complete; This is Port 2 or 3
Cells Marked ‘3’: Color Coded Results
Blue: This port connected directly to PowerBox/SmartHub
‘Off’: This port not connected directly to PowerBox/SmartHub

Figure 5-9.

3 3
2 2
1 1 1 1

Cells Marked ‘1’: Color Coded Results
Red: No connectivity to another SmartTile detected on this port
Blue: Test request received on this port;
This port connected successfully to another SmartTile
Green: This port connected successfully to another SmartTile

Cells Marked ‘2’: Color and Brightness Encoded Results
Blue flashing: Testing in progress on this port
Turquoise dimmest: Test complete; This is Port 1
Turquoise brightest: Test complete; This is Port 4
Turquoise intermediate: Test complete; This is Port 2 or 3
Cells Marked ‘3’: Color Coded Results
Blue: This port connected directly to PowerBox/SmartHub
‘Off’: This port not connected directly to PowerBox/SmartHub

Figure 5-9: Connectivity Test Coding Scheme
By way of example, Figure 5-10 shows the results from an example two-Tile DigitalCanvas.
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1

2

To PowerBox

Interpretation:
SmartTile 1:
Top:
Port 4; No connection detected
Right: Port 1; No connection detected
Bottom: Port 3; Incoming connection detected
Left:
Port 2; No connection detected
SmartTile 2:
Top:
Port 3; Connection detected
Right: Port 2; No connection detected
Bottom: Port 4; Connection detected; Connected to PowerBox
Left:
Port 1; No connection detected

Figure 5-10: Example Results from Connectivity Test
After examining the results, you can clear the DigitalCanvas by tapping the Clear Results button. This
will set all cells in all Tiles to “black” (or “off” – see Section 4.8.3: All On/All Off).
The page also includes Power Tiles Off and Power Tiles On buttons. The functionality of these buttons is
identical to the Power All Tiles On / Off buttons found on the System page (see Section 4.8.4: Power All
Tiles On / Off). They are replicated here for your convenience since initial setup may require several
rounds of testing followed by reseating or re-cabling Tiles. Power to the SmartTiles should always be
turned off before any reseating or re-cabling operation.

Per Tile Maintenance
The Per Tile Maintenance Page (Figure 5-11) provides operations to be executed on a per SmartTile
basis. These operations are ordinarily executed via the System Page on all the Tiles within a
DigitalCanvas simultaneously. Certain maintenance and troubleshooting procedures, however, require
these operations to be execute on a specific, single Tile.

Figure 5-11: The Per Tile Maintenance Page
The Per Tile Maintenance Page is divided into two. The top half allows you to select a specific SmartTile.
The bottom half allows you to operate on the selected Tile.
There are three ways to select a SmartTile:
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1. Address: Tapping the select by Address button will bring up a numeric keypad (Figure 5-12).
Enter the Address of the desired SmartTile (a number between 1 and 240) and tap OK. See
Section 2.2.1: SmartTile Addresses for more information.
Tapping Cancel will close the keypad and leave the selected Tile unchanged.

Figure 5-12: Tile Address Keypad
2. Serial#: Tapping the select by Serial# button will bring up a numeric keypad (Figure 5-13). Enter
the 12-digit serial number of the desired SmartTile and tap OK. See Section 2.1.1: SmartTiles and
Cells for more information.
Tapping Cancel will close the keypad and leave the selected Tile unchanged.

Figure 5-13: Serial# Keypad
3. Map: Tapping the Map button will bring up a map of the DigitalCanvas (Figure 5-14). Tap the
desired SmartTile within this map. This will immediately select that Tile. Cancel
Tapping Cancel will close the keypad and leave the selected Tile unchanged.

Figure 5-14: Select by Canvas Map Panel
Once a Tile is selected, both its Address and its Serial Number will be displayed at the top of the page.
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The following controls will operate on the selected Tile:
1. Heartbeat On/Off: Tap the Heartbeat On / Heartbeat Off buttons to turn on/off the heartbeat
on just the selected Tile (see Section 2.2.6: Heartbeat).
2. Light Up / Go Dark: Tap the Light Up button to turn all cells in the selected Tile on with a blue
color. Tap the Go Dark button to turn off all cells.
3. Show Rotation: Tap the Show Rotation button to show the orientation of the selected Tile. This
will light up the Tile all green except for the orientation cell, which will be in red. This is identical
to the coding used during Canvas Mapping (see Section 7.2.2.6: Rotating SmartTile Tokens).
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6 Configuring the Network
Networking Overview
The DigitalCanvas requires a network connection between the SmartHub and the device (i.e., iPad,
Android tablet, Mac or PC) on which the LellanApp is running (i.e., the app device). There are three
distinct ways in which this network connection can be configured:
1. AP mode: The SmartHub sets up its own standalone Wi-Fi network that the app device joins as
illustrated in Figure 6-1.
‘Private’ Wi-Fi Network
Existing Wi-Fi Network

Power

Wi-Fi

Boot

SmartHub in
AP Mode

Existing Wi-Fi
Access Point

Tablet running
LellanApp with Wi-Fi
set to use SmartHub
as Access Point

Figure 6-1: AP Mode Illustrated
2. Wi-Fi mode: The SmartHub joins an existing local area network (LAN) via Wi-Fi. The app device
joins the same network via either Wi-Fi or a hardwired Ethernet connection. Wi-Fi mode is
illustrated in
Existing Wi-Fi Network
SmartHub in
Wi-Fi Mode
Power

Wi-Fi

Boot

Existing Wi-Fi
Access Point

Tablet running
LellanApp with Wi-Fi
set to use existing
network

Figure 6-2: Wi-Fi Mode Illustrated
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3. Wired mode: The SmartHub joins an existing local area network (LAN) via a hardwired Ethernet
connection (see Figure 6-3). The app device joins the same network via either Wi-Fi or a
hardwired Ethernet connection.
Existing (Wi-Fi) Network
SmartHub in
Wired Mode
Power

Wi-Fi

Boot

Ethernet
Cable

Existing Router
Or Wi-Fi
Access Point
Tablet running
LellanApp Connected
To Existing Network

Figure 6-3: Wired Mode Illustrated
Note that in AP mode, the DigitalCanvas will not be connected to the Internet and Internet-based
resources (such as automatic time setting) will not be available. In Wi-Fi and Wired modes, the
DigitalCanvas will be connected to the Internet if and only if the existing local area network that the
SmartHub joins is connected to the Internet.
Whenever DigitalCanvas is powered up or rebooted, it will automatically connect to the network using
the most recently configured mode and parameters (Wi-Fi SSID, etc.).
You will need to make sure that the device running the LellanApp is connected to the same network as
the DigitalCanvas. In AP mode, you may have to reconnect your app device to the DigitalCanvas’ Wi-Fi
network every time the DigitalCanvas is powered up or rebooted. From the app device’s standpoint,
the previous network “went away” while the DigitalCanvas was powered off or in the process of
rebooting. This should not be an issue in Wi-Fi or Wired modes, since the LAN is not “created” by the
DigitalCanvas in these modes.

Connecting to the DigitalCanvas In Factory Default (AP) Mode
When it arrives from the factory, the DigitalCanvas is configured in AP mode, with the SmartHub acting
as the sole access point for a WPA2-PSK Wi-Fi network with the SSID Lellan Canvas and the passphrase
LED LIGHTS. The DigitalCanvas network configuration can be returned to this factory default at any time
as described in Section 6.5: Resetting the Network to Factory Default.
To access the DigitalCanvas in this factory default AP mode, you must set the Wi-Fi configuration on
your app device to connect to the Lellan_Canvas network using the LED LIGHTS passphrase. How you
do this will vary significantly depending on the type and version of your app device. Once your app
device is connected to the Lellan_Canvas network, you need to start up the LellanApp as described in
Section 4.2: Starting the LellanApp and Connecting to the DigitalCanvas.

39

DigitalCanvas User Manual
v1.0.0

By way of example, the process on an iPad Air running iOS 10.1 is as follows:
1. In the iOS Settings App, tap the Wi-Fi settings entry in the left-hand column on the screen. This
will fill the right-hand column with a list of SSIDs for Wi-Fi networks visible to the iPad (Figure
6-4). One of these should be Lellan_Canvas.

Figure 6-4: The iOS Wi-Fi Settings App
2. Tap the Lellan_Canvas entry. This will bring up a dialog asking for the password for
Lellan_Canvas (Figure 6-5). Enter LEDLIGHTS then tap the Join button.

Figure 6-5: Entering password for Lellan_Canvas
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3. After the iPad successfully connects to the Lellan_Canvas network, a checkmark will appear to
the left of the Lellan_Canvas entry, which has moved to the top of the column, and
Lellan_Canvas will appear next to the Wi-FI entry in the left-hand column. (See )

Figure 6-6: Successful connection to Lellan_Canvas
4. the Home button to return to the iOS Home Page (Figure 6-7) . Tap the Lellan icon to start up
the LellanApp.

Figure 6-7: iOS Home Screen
This same connection procedure applies any time the DigitalCanvas is in AP mode, although the SSID and
passphrase may vary depending on changes you have made to the AP mode configuration as described
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in Section 6.4: Changing the DigitalCanvas Network Configuration. If you have forgotten the AP mode
SSID or password you configured, or if the DigitalCanvas network is in some mode that is not
functioning, you can always reset the DigitalCanvas network configuration to the factory default AP
mode and “start over” (see Section 6.5: Resetting the Network to Factory Default).

Connecting to the DigitalCanvas In Wi-Fi or Wired Mode
If the DigitalCanvas is in Wi-Fi or Wired mode and has successfully connected to the configured LAN,
then you must connect your app device to this same LAN via Wi-Fi or an Ethernet connection. How you
do this will vary by network and by device type and version. It will most likely be the same way you
connect your app device to access the Internet and/or printers on your LAN. Once your app device is
connected to the appropriate LAN, you need to start up the LellanApp as described in Section 4.2:
Starting the LellanApp and Connecting to the DigitalCanvas.

Changing the DigitalCanvas Network Configuration
To change the DigitalCanvas network configuration, the DigitalCanvas controller app must already be
communicating over a network with the DigitalCanvas. If this is not the case, you will first need to reset
the DigitalCanvas network to factory default AP mode (see Section 6.5: Resetting the Network to Factory
Default) and connect to the DigitalCanvas AP network (see Section 6.2: Connecting to the DigitalCanvas
In Factory Default (AP) Mode).
Once the controller app is communicating with the DigitalCanvas, go to the Main Menu->Settings>Network Page in the LellanApp. The Network Settings Page will show the current network
configuration as well as two or three choices for changing the network configuration. The exact choices
available will depend on the current network configuration. Figure 6-8shows the Network Settings page
for the factory default AP mode:

Figure 6-8: The Network Settings Page
The procedure to change the network configuration begins by tapping the button representing the
desired change (e.g., Switch to Wi-Fi Network).
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In general, the network reconfiguration will happen in 4 steps as follows:
1. The LellanApp will ask for the parameters of the desired network configuration. For example,
the SSID and the security Passphrase.
2. The DigitalCanvas will then switch its network configuration as requested.
3. At this point, you must go to the Wi-Fi Settings page/app on your app device and switch the app
device’s network settings to match the network just configured on the DigitalCanvas.
4. Once you have made the app device switch, the app will attempt to reconnect to the
DigitalCanvas using the new network configuration.
The LellanApp will guide you thru these 4 steps.
The following is an example of switching the network configuration from the factory default AP mode to
Wi-Fi mode for a network with the SSID of TestNet and a passphrase of EXAMPLE1234.
1.

From the Main Menu, go to the Main Menu->Settings->Network page (Figure 6-9)

Figure 6-9: Network Settings Page - Factory Default Network
2. On the Network Settings page, tap the Switch to Wi-Fi Network menu item. This will bring up a
list of the Wi-Fi networks that are currently available to the DigitalCanvas (Figure 6-10). The
networks are listed by their SSID, ordered by the strength of their signal.

Figure 6-10: List of Available Wi-Fi Networks
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3. Select the TestNet item from the menu of Wi-Fi networks. This will bring up a dialog box asking
for the passphrase for the network.

Figure 6-11: Wi-Fi Passphrase Dialog
4. Type in the passphrase for the network and tap OK. The DigitalCanvas will then attempt to
connect to the TestNet Wi-Fi network. If it is successful, it will bring up a dialog box asking you
to switch the network connection of the “this device” (i.e., the iPad, tablet, or PC that the
controller app is runnng on) to the same TestNet network.

Figure 6-12: Switch Network Request
5. At this point, you will need to use the Network Settings page or app on your device to connect
your device to the TestNet network. On most devices, this will require suspending the LellanApp
and entering the Settings app. Figure 6-13 is an example from the iPad.
After your device successfully connects to the TestNet network, you must return to the
LellanApp. On an iPad, for example, this would involve double tapping the Home button and
then selecting the LellanApp from the “list” of active apps.

Figure 6-13: Connecting an iPad to the TestNet Wi-Fi Network
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6. Once you return to the DigitalCanvas controller app, tap “OK” to dialog box asking you to switch
networks (Figure 6-12). This should finalize the network switch and return you to the Network
Settings page, with the status box showing that the DigitalCanvas is now connected to the
TestNet Wi-Fi network (see Figure 6-14).

Figure 6-14: Network Settings Page after Successful Network Change

Resetting the Network to Factory Default
To reset the DigitalCanvas’ Network Configuration to factory default, you will need to halt the SmartHub
either via the LellanApp (using the Main Menu->System page, see Section 4.8.5: Reboot / Halt
SmartHub) or via the Boot and Wi-Fi buttons on the front of the SmartHub as described in Section 9.4.2:
Halting).
Once the SmartHub is Halted (as indicated by a solid blue Indicator LED on the SmartHub), remove
power from the SmartHub by unplugging its power brick (or removing the power cable leading from the
power brick to the SmartHub).
To initiate the reset sequence, hold down the WiFi button on the front of the SmartHub (see Section
9.2: Buttons, Lights and Ports on Front of the SmartHub) and simultaneously reapply power (e.g.,
reinsert the power cable into the SmartHub).
Keep holding down the WiFi button until the Indicator LED on the SmartHub comes on solid yellow (at
approximately 15 seconds). Once the WiFi button is released, the SmartHub will continue to boot as
described in Section 9.4.1.1: Normal Boot.
Once the normal boot is complete, the DigitalCanvas will be configured in one of two possible ways:
●

If the SmartHub’s wired Ethernet port (see Section 9.3: Buttons, Lights and Ports on Rear of the
SmartHub) is connected to an active Ethernet connection, then the network will be reset to
Wired mode.

●

Otherwise, the network will be reset to AP mode, with an SSID of Lellan_Canvas and the
passphrase being LEDLIGHTS.

Note that resetting the network in this manner will also delete all the Login Users registered on the
DigitalCanvas (see Section 5.1.6: Settings: Users) and install a single default Login User named “admin”
(passcode: 1221). Once the network has been reset, you will need to recreate your Login User list as
described in Section 5.1.6.
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Troubleshooting Network Problems
In some circumstances the DigitalCanvas may fail to connect to the configured network after power-up
or reboot. Often the DigitalCanvas will be “aware” of this failure and will signal the failure by “blinking”
the red Indicator LED on the front of the SmartHub. This may happen if, for example, the Ethernet cable
is not plugged-in when in Wired mode or an access point with the configured SSID/passphrase is not
available when in Wi-Fi mode.
In other circumstances, the DigitalCanvas will not be able to detect the connection failure and the only
symptom will be that the DigitalCanvas does not appear on the network (e.g., is missing from the
LellanApp Discovery Page).
If the DigitalCanvas fails to connect to the configured network, you will need to diagnose and remedy
the problem and reboot the SmartHub. In case the problem cannot be remedied (e.g., the network with
the configured SSID/passphrase has been permanently decommissioned), you will need to reset the
DigitalCanvas network configuration to the factory default AP mode and “start over” in configuring the
network (see Section 6.5: Resetting the Network to Factory Default).
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7 The Map Canvas Page
The Map Canvas Page supports the creation and maintenance of the Canvas Map (see Section 2.2.2: The
Canvas Map).
Tap the Canvas Map item on the main Settings page to bring up a menu of Map Canvas Actions (Figure
7-1). These Actions are described in the following sections.

Figure 7-1: Map Canvas Actions Menu
When you have completed your Actions on this page, tap Return to Settings to return to the main
Settings page or tap Go to Main Menu to bring up the Main Menu and navigate to another top-level
page.

Exporting and Importing the Canvas Map
You can export a Canvas Map onto a file on a USB thumb drive. The name of the exported file always
ends with a “.cnv” suffix and such files are known as cnv files. These cnv are required by the Makeflix
content creation application (see Section 2.2.3: Content: Flix and Flix Files). They can also be used as a
backup for the Canvas Map and, with extreme caution, for copying a Canvas Map from one
DigitalCanvas to another.
You can also import a cnv file from a USB Thumb drive, which will install it as the Canvas Map for the
DigitalCanvas (overwriting the existing Canvas Map). The imported cnv file can come from the same
DigitalCanvas (e.g., it was being used as a backup) or it could have been exported from a different
DigitalCanvas.
If the imported cnv file derives from a different DigitalCanvas, then the exporting and importing
DigitalCanvases must have the same layout, same inter-Tile connections and same PowerBox
connections. The importing process does not check for this. But if the two DigitalCanvases do not
match, you will see various hard-to-diagnose anomalies in the operation of the importing DigitalCanvas.
As such, copying a Canvas Map between DigitalCanvases should be used with extreme caution.

Import Map from Thumb Drive
The Import Map from Thumb Drive menu item will be enabled only if you are logged in as a user with
administrative privileges and there is a thumb drive in the USB port that contains a top-level folder
named “lellan-updates”.
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Tap Import Map from Thumb Drive to copy a cnv file from the USB Thumb Drive and install it as the
operational Canvas Map for this DigitalCanvas (overwriting the existing Canvas Map, if any). The cnv file
must be stored on the thumb drive in a top-level folder called “lellan-updates’.
Tapping Import Map will bring up a panel containing a list of all the cnv files stored in “lellan-updates”
on the thumb drive (Figure 7-2). Select the desired cnv file by clicking in its checkbox, then tap the
Import Selected File button. The Import process can also be cancelled by tapping the Cancel icon in the
upper-right corner of the panel.

Figure 7-2: The Import Map from USB Panel
The selected cnv file will be installed as the Canvas Map. However, the change will not take effect until
the next time the DigitalCanvas is rebooted or powered off. As a general practice, you should reboot
the DigitalCanvas (using the System Page, see Section 4.8.5: Reboot / Halt SmartHub) immediately after
importing a new Canvas Map.

Export Map to Thumb Drive
The Export Map from Thumb Drive menu item will be enabled only if you are logged in as a user with
administrative privileges and there is a thumb drive in the USB port that contains a top-level folder
named “lellan-updates”.
Tap Export Map from Thumb Drive to copy the Canvas Map from this DigitalCanvas into a cnv file named
“canvas.cnv” stored within the “lellan-updates” top-level folder on the USB thumb drive.
If a file named “canvas.cnv” already exists within “lellan-files”, then the exported cnv file will not
overwrite the existing file. Instead, it will be given a new filename constructed by appending “~N~” to
“canvas.cnv”, with N being the smallest integer that will make the file name unique within the “lellanfiles” directory. Example: if “canvas.cnv” and “canvas.cnv~1~” already exist in “lellan-files”, then the
Canvas Map file will be exported to “canvas.cnv~2~”.
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When the export is complete (it should take no more than a few seconds), a message box will pop up
(Figure 7-3). Tap “Continue” to return to the Map Canvas Actions menu.

Figure 7-3: Export Success Message Box

Create/Recreate Map
The Create/Recreate Map operation is the heart of the Map Canvas functionality. You will need to run
this operation during initial setup as wells as every time you make a physical change to the
interconnections between and among SmartTiles and PowerBoxes in the DigitalCanvas. You will also
need to run this operation whenever you replace a SmartTile, even if the interconnection patterns
among SmartTiles have not changed. Finally, if you change the layout of the SmartTiles without
changing any interconnections, you must run either this operation or the much shorter Edit Map
operation (see Section 7.3: Edit Map).
Tapping Create/Recreate Map will begin a two-step process to create a new Canvas Map as follows:
1. Search and Address: The DigitalCanvas will begin an automatic search of all Active circuits (see
Section 2.1.2: PowerBoxes and Circuits and Section 7.4: Set Active Circuits) looking for SmartTiles
and the interconnection patterns between these Tiles. In addition, this search process will
assign a (new) Address to each Tile based on the discovered interconnections between Tiles (see
Section 2.2.1: SmartTile Addresses).
2. Map the Layout: In a mapping editor, you will be presented with each discovered SmartTile in
turn and asked to place it at its correct location in (2-dimensional) space relative to the other
SmartTiles, thereby creating a map that reflects the layout of the actual SmartTiles on the wall
or other surface.

Search and Address Phase
The Search and Address phase begins immediately after you tap Create/Recreate Map. While the
Search and Address phase is in progress, there will be a “spinning wheel” message box displayed over
the page (Figure 7-4).

Figure 7-4: Gathering Data Message Box
The Search and Address process will progress through each of the active Circuits in turn. You can see
the progress of the process as it lights up the various Tiles in the circuit in much the same manner as
seen in the connectivity test described in Section 5.2.3: System Maintenance. The phase make take up
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to 5 minutes per active Circuit. When it is complete, the “spinning wheel” message box will disappear
and you will be taken to the Create Canvas Map page.

The Mapping Phase
The Mapping Phase involves three intertwined operations that you carry out on the Create Canvas Map
page:
1. Adding tokens for unmapped Tiles into the Canvas Map (see Section 7.2.2.4: Next Unmapped:
Adding SmartTile Tokens to the Map).
2. Moving all tokens so that they match their SmartTile’s location in the actual DigitalCanvas (see
Section 7.2.2.5: Moving SmartTile Tokens).
3. Rotating all tokens to match their SmartTile’s rotation in the actual DigitalCanvas (see Section
7.2.2.6: Rotating SmartTile Tokens).
When these three operations have been completed for all SmartTiles, you can install the new Canvas
Map into the DigitalCanvas by tapping the Save button (see Section 7.2.2.10: Saving (Installing) the
Canvas Map) and exiting Create / Recreate Map using the Done button.
The Create Canvas Map page contains the editing controls in the top third of the page with the mapping
area taking up the rest of the page (see Figure 7-5).

Selected Tile
Bar
Selected
SmartTile
Token
SmartTile
Token

Mapping
Area

Figure 7-5: The Create Canvas Map Page

The Mapping Area
The mapping area is used to create a map of the DigitalCanvas by dragging and dropping SmartTile
tokens to form a scaled replica of the ‘real’ DigitalCanvas (see Figure 7-5)
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The mapping area represents an arbitrarily large surface with each gridline representing 5cm (i.e., the
size of a single cell in an actual SmartTile). As a placement aid, every sixth gridline (i.e., every 30cm or
the size of a SmartTile) is slightly enhanced.
The origin is marked by the center point of a large blue “+”. The origin represents the upper-left corner
of the bounding rectangle of the SmartTiles within the DigitalCanvas.
Distances in the Map are measured down and to the right of the origin. For the Map to be well-formed
(which it must be before it can be saved), no SmartTile can extend above or to the left of the origin.

SmartTile Tokens
Each SmartTile token in the Map represents one real SmartTile in the DigitalCanvas. When not selected,
the tokens will be colored black. You can select a SmartTile by tapping anywhere on the token. This will
change the token to be green in all its cells except for one corner, which will be colored red. In addition,
the corresponding SmartTile in the actual DigitalCanvas will turn on all green except for a single corner
red cell (and all other SmartTiles will be turned “off”). Note that the corner that is red in the token and
the actual SmartTile may not match (see Section 7.2.2.6: Rotating SmartTile Tokens).
When you select a token, the Address and the mapped location of the SmartTile is shown in the Selected
Tile Bar (see Figure 7-5). The location represents the center of the SmartTile.

Getting Started
The Create Canvas Map page will begin with the results of the Search and Address phase. If this is the
first time a Map has been created for this DigitalCanvas, then the mapping area will be empty of tokens
and above the Next Unmapped button will be the label “N of N unmapped”, where N is the number of
SmartTiles discovered in the search phase.
If this DigitalCanvas already has a Canvas Map, then that part of the existing Map that was
‘rediscovered’ in the search process will be shown in the mapping area and the label above the Next
Unmapped button will read “M of N unmapped”, where N is the total number of Tiles discovered in the
search process and M is the number of Tiles which were not rediscovered (i.e., that still need to be
placed into the Canvas Map).
For a Tile to be considered ‘rediscovered’ in the search process, that Tile’s serial number must match the
serial number of a SmartTile token in the prior Canvas Map. The rediscovered Tile will be placed in the
new Canvas Map in the same location and rotation as in was in the prior Canvas Map. If its location
and/or rotation has changed in the actual DigitalCanvas, you must move or rotate the token in the new
Map accordingly as described in Section 7.2.2.5: Moving SmartTile Tokens and Section 7.2.2.6: Rotating
SmartTile Tokens.

Next Unmapped: Adding SmartTile Tokens to the Map
To add an unmapped Tile into the Canvas Map, tap the Next Unmapped button. This will add a token for
the next unmapped SmartTile into the Map. The added token will be placed directly on top of the most
recently selected token (resulting in a red Ø warning as described in Section 7.2.2.5: Moving SmartTile
Tokens). If there is no most recently selected token (e.g., if this is the first token added to the Map),
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then the token will be placed to the upper-left of the origin point (resulting in a yellow Ø warning as also
described in Section 7.2.2.5: Moving SmartTile Tokens).

Moving SmartTile Tokens
To move a SmartTile within the map, tap down on and then drag the token to the desired location in the
map as shown in Figure 7-6. The location information in the Selected Tile bar will update
instantaneously as you drag.
By default, when you drop the token (i.e., when you lift up your finger from the surface or from the right
mouse button after the drag), its location will be adjusted so it falls on the nearest grid intersection (i.e.,
on a multiple of 5cm both vertically and horizontally). This default snap to grid functionality can be
turned on/off via the Etc button (see Section 7.2.2.9: The Etc Button).

Figure 7-6: Moving a SmartTile Token
You can also move a selected token numerically by tapping the Etc button and then tapping Move
Selected Tile on the Etc menu. A panel will pop up with two numeric keypads that can be used to set the
exact X and Y of the new location (Figure 7-7). Tap Move to complete the move or Cancel to cancel the
move operation.

Figure 7-7: Move a SmartTile Numerically
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Whenever you drag (or drop) a token so that it overlaps with another token, a large red Ø symbol will
appear in both overlapped tokens (see Figure 7-8). This indicates that the Map is not well-formed since
SmartTiles cannot overlap in the real DigitalCanvas.

Figure 7-8: Marking Overlapping and Out-of-bounds SmartTiles
Similarly, whenever you drag (or drop) a token so that it extends above or to the left of the origin, a
large yellow Ø symbol will appear in the token (see Figure 7-8). This also indicates an ill-formed Map
since a SmartTile, by definition, cannot be located outside of the bounding box of the DigitalCanvas.

Rotating SmartTile Tokens
In addition to its location, every SmartTile can also be rotated around it center. The Canvas Map
includes information about this rotation. Currently, however, the Map can only encode rotations in
quarter turn increments (i.e., 0°, ±90°, and 180° off the canonical up position).
To map a SmartTile’s rotation, select its token in the Map. Then tap the Rotate button until the red
corner cell on the token matches the red corner cell of the actual SmartTile. Every time you tap Rotate,
the red corner on the selected token will advance clockwise to the next corner; the red corner on the
SmartTile will stay fixed. Figure 7-9 illustrates this procedure.
DigitalCanvas

DigitalCanvas

Figure 7-9: Rotating SmartTile Tokens
To ensure a correct Canvas Map, you must manually ensure that the red corners match for every
SmartTile in the DigitalCanvas. The system has no way of automatically detecting if the Map rotations
are incorrect. However, if they are incorrect, you will see errors in the Paint and Play Flix functions.

Scrolling and Zooming the Canvas Map
The Canvas Map in the mapping area can be scrolled and zoomed to make placing the tokens easier.
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To zoom, tap the “–“ (zoom out) or “+” (zoom in) buttons on the Zoom button panel. This will
decrease/increase the scale used in the mapping area (and hence the size of the SmartTile tokens) while
keeping the location at the center of the viewport constant. Figure 7-10 shows an example of Zooming
Out.

Figure 7-10: Zooming Out
To scroll, tap down on any place in the mapping area that is not covered by a SmartTile token and then
drag. The mapping area (including the tokens and the origin marker) will scroll relative to its viewport in
concert with the drag. Figure 7-11 illustrates Scrolling.

Figure 7-11: Scrolling
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Tap the “Home” icon ( ) on the Zoom button panel to return both the zoom and the scroll of the Map
to their default values. This will show the entire DigitalCanvas centered within the viewport. Figure
7-12 illustrates the process.

Figure 7-12: Home Centers and Zooms to Default Level
While editing a Map, you may run into a situation where the proper placement of a token relative to the
other tokens results in that token extending above or to the left of the origin. To correct this situation,
you could move all the other tokens down or to the right to make sufficient room for the problem token.
This can be quite tedious. As an alternative, place the token in its proper relative position ignoring the
origin violations. Then tap the Etc button followed by Reset Canvas Origin. This will move all tokens in
the Map sufficiently down and/or right so that the Map no longer extends beyond the origin. Figure
7-13 illustrates the process.

Figure 7-13: Reset Canvas Origin

The Map Title
Every Canvas Map has a title that is used in various places in the LellanApp and is encoded in the cnv file.
Tap in the Map Title text box to change the Map Title.
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The Etc Button
Tapping the Etc button will bring up a menu of three items. The first and third items (Turn On/Off Snap
to Grid and Move Selected Tile) are described in Section 7.2.2.5: Moving SmartTile Tokens. The second
item (Reset Canvas Origin) is described in Section 7.2.2.7: Scrolling and Zooming the Canvas Map.

Saving (Installing) the Canvas Map
Tap the Save button to install the current state of the Map being edited as the Canvas Map for this
DigitalCanvas. You can save at any time, providing the Map is well-formed (i.e., there are no overlapping
tokens and no token extends beyond the origin).

Done to Exit
Tap the Done button to exit the Map Editor page and return to the main Map Canvas menu. If there are
unsaved edits to the Map, you will be asked to reconfirm your choice to exit. If you continue to exit, any
unsaved edits will be discarded. If you exit with one or more Tiles still unmapped, then these unmapped
Tiles will not work correctly in many of the DigitalCanvas operations (e.g., they will not show up on the
Paint page).

Edit Map
The Edit Map operation is identical to just the second phase of the Create/Recreate Map operation (see
Section 7.2.2: The Mapping Phase). The current Canvas Map will be prepopulated in the Map Editor.
You can then edit the layout of the SmartTiles as well as the Map Title and then save the results as the
new Canvas Map.
Use the Edit Map operation when only the layout of the existing SmartTiles in the DigitalCanvas has
changed. If the interconnections between SmartTiles (or between SmartTiles and the PowerBoxes) have
changed or if a physical SmartTile was replaced (even if the interconnections were not changed), you
must run the full Create/Recreate Map operation (see Section 7.2: Create/Recreate Map).

Set Active Circuits
A DigitalCanvas can support up to 6 Circuits. Which of the 6 possible Circuits are in use for any given
DigitalCanvas is encoded within the Canvas Map. However, several Canvas operations, most
importantly the process of creating the Canvas Map, cannot rely on the Canvas Map for Circuit
information. For these operations, you will need to manually mark the active Circuits
During the creation of the Canvas Map, the process which searches for Tiles to be mapped will do so
only on Circuits marked ‘Active’. If a circuit is not marked ‘Active’, it will not be searched and any
SmartTiles on that circuit will not be included in the Canvas Map and hence will not operate correctly.
Hence it is important to accurately mark the active Circuits.
Tapping Set Active Circuits will bring up a panel listing the six circuits with a checkbox beside each one
(Figure 7-14). By tapping the relevant checkbox, you can mark each circuit active (checked) or inactive
(not checked).
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Figure 7-14: Mark Circuits Active
When you are done, tap the OK button to set the new active Circuits list and return to the Map Canvas
Actions menu. Alternatively, you can also tap the Cancel button to return to the Map Canvas Actions
menu discarding any changes that you have made to the active Circuits list.
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8 Software Updates
Software Updates for the DigitalCanvas can be delivered in two ways:
1. Online: If the DigitalCanvas has access to the Internet (see Section 6.1: Networking Overview),
then software updates can be retrieved automatically from www.lellan.com during the update
process.
2. USB: If the DigitalCanvas does not have access to the Internet, then software updates must be
retrieved manually (from www.lellan.com or via e-mail) and copied onto a USB Thumb Drive as
described in Section 8.1: Preparing the USB Thumb Drive for Software Updates.
A full Software Update for the DigitalCanvas incorporates two distinct phases: 1) updating the SmartHub
software and 2) updating the firmware on the SmartTiles. This latter phase is sometimes referred to as
“Bootloading” the Tiles.
Both phases are controlled from the Settings->Software Updates Page in the LellanApp. The complete
process involves 6-steps as described in Section 8.2: Running the Software Update Process. These steps
are essentially the same whether updating from Online or via a USB Thumb Drive.

Preparing the USB Thumb Drive for Software Updates
New Software Updates are delivered via a zipped Updates file, which is distributed via e-mail or can be
downloaded from the Support pages on www.lellan.com. This zipped Updates file must be installed on
a USB Thumb Drive using the following process:
1. Downloaded the zip file from www.lellan.com or save it from the e-mail attachment onto the
hard drive of a Mac or Windows PC.
2. Unzip the Updates file onto the Mac/PC hard drive (e.g., using the Windows Explorer or the OSx
Finder). Unzipped, the update will consist of a single folder named “lellan-updates_<DATE>”,
where <DATE> is a calendar date of the form “YYYY-MM-DD”.
3. Copy the “lellan-updates_<DATE>” folder (and all its files and subfolders) onto the top-level
folder on a USB Thumb Drive that has been FAT or FAT32 formatted (the default format for USB
Thumb Drives for the PC and Mac).
4. On the thumb drive, rename the “lellan-updates_<DATE>” folder to be just “lellan-updates”.
5. Eject the USB Thumb Drive from the PC/Mac and insert it into the USB port on the front of the
SmartHub (see Section 9.2: Buttons, Lights and Ports on Front of the SmartHub)

Running the Software Update Process
The software update process is controlled from the Settings->Software Updates Page in the LellanApp.
The update process will require a reboot of the DigitalCanvas in the middle of the 6 steps. When this
happens, the LellanApp will disconnect from the DigitalCanvas as described in Section 4.8.5: Reboot /
Halt SmartHub. You will need to reconnect to the DigitalCanvas and re-login before continuing the
update process (see Section 4.2: Starting the LellanApp and Connecting to the DigitalCanvas).
The following sections describe the steps of the software update process.
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Step 1: Navigate to the Settings->Software Updates page
Using the Main Menu navigate to the Settings->Software Updates Page (Figure 8-1).
The Software Updates Page will display the version numbers for the currently installed SmartHub
software and SmartTile firmware. These version numbers will be of the form “0.0.1+<DATE&TIME>”,
where <DATE&TIME> is the date and time the software was released. <DATE&TIME> will have the
format “YYYY.MM.DD.HH.MM.SS”, where HH is based on a24-hour clock.

Figure 8-1: Software Updates Page

Step 2: Check for Available Updates
Tap either the Online button or the USB button in the Check for Available Updates section to check for
the availability of new software updates online or on the USB Thumb, respectively.
A panel will popup showing the progress of checking for updates (Figure 8-2). When the check is
finished (as indicated by the “---- Done -----“ message), tap the Continue button to dismiss the panel.

Figure 8-2: Check For Updates Progress Panel
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If new updates are available, their version numbers will be listed below the installed versions at the top
of the Software Updates Page.

Step 3: Install Updates
If there are available updates, tap either the Online button or the USB button to begin the process of
installing the updates.

Figure 8-3: Update Progress Panel
A panel will popup showing update progress (Figure 8-3). When the check is finished (as indicated by
the “---- Done -----“ message), tap the Continue button to dismiss the panel.

Step 4: Reboot
Tap the Reboot button to reboot the DigitalCanvas. This will disconnect the LellanApp from the
DigitalCanvas as described in Section 4.8.5: Reboot / Halt SmartHub. After the DigitalCanvases finishes
rebooting, you will need to reconnect to the DigitalCanvas and re-login (see Section 4.2: Starting the
LellanApp and Connecting to the DigitalCanvas) before returning to the Settings->Software Updates
Page.

Step 5: Bootload
Tap the Bootload button to begin the process of updating the firmware on the SmartTiles. This will take
you to a new page listing the firmware versions available for bootloading. Ordinarily, there will be only a
single version listed. Tap on the desired version to begin the bootload.

Figure 8-4: Versions Available for Bootloading Page
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The bootload process will take some time -as much as 10 minutes per active Circuit. A panel will popup
showing the progress of the bootload (Figure 8-5). You should also see the bootload ‘in action’ via
multiple blinking blue cells on the SmartTiles.

Figure 8-5: Bootload Progress Panel
The bootload progresses one Circuit at a time. Only Circuits that have been marked as ‘active’ (see
Section 7.4: Set Active Circuits) are bootloaded.
For each Circuit, the bootload will power off and then on the SmartTiles. It will then send to the Tiles
between 200 and 300 update commands. This can take up to 10 minutes per circuit.
When the bootload for all active Circuits is complete (as indicated by the “---- Done -----“ message), tap
the Continue button to dismiss the progress panel and return to the main Software Updates page.

Step 6: Done
Tap the Done button to exit the Software Updates page and return to the main Settings page.
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9 The SmartHub
The SmartHub is the ‘brains’ of the DigitalCanvas system. In everyday operation, you will interact with
the SmartHub (and hence the DigitalCanvas) indirectly through the LellanApp running on a tablet or
desktop PC (see Section 2.1.5: LellanApp: The DigitalCanvas Controller App). However, you will need to
interact directly with the physical SmartHub for certain setup, configuration, and troubleshooting tasks.
This section describes the physical buttons and ports on the SmartHub and references the relevant
sections covering the tasks to be accomplished using these buttons and ports.

Powering the SmartHub
The SmartHub is powered by a 12VDC wall transformer. It has no power switch and is designed to
remain plugged in and powered on continuously, ready to accept commands from the LellanApp.
When power is supplied to the SmartHub it automatically boots up as described in Section 9.4.1.1:
Normal Boot.
Note that the SmartHub should always be Halted before power is removed to ensure that critical data
is properly preserved (see Section 9.4.2: Halting).

Buttons, Lights and Ports on Front of the SmartHub

SmartHub Front View

POWER

WiFi

Power
Button

BOOT

Boot
Button
Wi-Fi
Button

USB
Port

Indicator
LED

Figure 9-1: SmartHub Front View
The (somewhat poorly named) Power button is used for two
functions:
Power Button

1.

Emergency Hard Reboot as described in Section 9.4.3:
Rebooting

2. Exiting the “Halt” state as described in Section 9.4.2: Halting
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Wi-Fi Button

The Wi-Fi button is used to reset the DigitalCanvas’ network
configuration to a known state (e.g., in the case of network connection
problems). Its use is described in Section 9.4.1.2: Network Reset Boot
and in Section 6.5: Resetting the Network to Factory Default.

Boot Button

The Boot button is used to modify the standard boot sequence. This is
used primarily during the System Update process as described in
Section 9.4.1.3: System Upgrade Boot

Indicator LED

The Indicator LED is a colored light used to signal various progress and
state information for the SmartHub as described in various sections
throughout this manual. In normal operation, the Indicator LED will
show a steady green color. While the SmartHub is booting up, it will
show flashing blue followed by flashing green as described in Section
9.4.1.1: Normal Boot.

USB Port

The USB Port is a USB 2.0 Type A port used to accommodate USB
Thumb Drives for Content and Canvas Map import/export as described
in Section 4.9: The Content Page and Section 7.1: Exporting and
Importing the Canvas Map. It is also used for Software Updates as
described in Section 8: Software Updates.

Buttons, Lights and Ports on Rear of the SmartHub

SmartHub Rear View

AUDIO
12VDC-2A

Power
Jack

1

2

3

4

5

Connections to PowerBoxes

6

IN

OUT

EXP

Audio
Connections

ANT

Wi-Fi
Antenna

Wired
Ethernet

Figure 9-2: SmartHub Rear View
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Power Jack

Port for
Connections to
Power Boxes

The cord from the 12VDC wall transformer plugs into the Power Jack.
These RJ45 jacks are used to connect the SmartHub with the 1 to 6
PowerBoxes (and hence Circuits) used in this DigitalCanvas. Although
these are not network ports, a standard Ethernet cable is used to
make the connection.
Each port is numbered below the RJ45 jack. If the DigitalCanvas
incorporates fewer than 6 PowerBoxes, the lowest numbered ports
should be used first.
In the LellanApp, Circuits are identified by the port number to which
they are connected.

Audio
Connections

These are standard 3.5mm stereo audio jacks. They are currently not
supported in the SmartHub system software. In the future they will be
used for analog audio input to and output from the SmartHub.

Wired Ethernet

This RJ45 jack is used to connect the SmartHub to an Ethernet network
hub or router via a standard Cat5 or Cat6 Ethernet cable. A wired
Ethernet connection is not required for SmartHub operation (see
Section 6.1: Networking Overview).

Exp Port

Wi-Fi Antenna

This RJ45 jack is not used.
The Wi-Fi antenna must be installed here if the SmartHub is
configured in the AP or Wi-Fi network modes (Section 6.1: Networking
Overview).

Booting, Halting, and Rebooting the SmartHub
Booting
The SmartHub automatically begins its boot process as soon as power is applied. The type of the boot
process that runs is determined by which (if any) of the two buttons on the front of the SmartHub (Boot
and/or WiFi) is held down while power is applied or the SmartHub is being rebooted (see Section 9.4.3:
Rebooting). The following table maps the button presses to the boot process executed. The different
boot processes are described in the sections that follow the table.
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Table 9-1: Types of Boot Processes
Button(s) Pressed

Boot Type

None

Normal Boot

Button Press Timing

WiFi

Network Reset Boot

The WiFi button must be held down until the Indicator
LED comes on solid yellow. If the Wifi button is
released before the LED comes on solid yellow, a
Normal Boot will occur.

Boot

System Upgrade Boot

The Boot button must be held down for at least 3
seconds after power is applied.

Normal Boot
If the power is applied (or a reboot occurs) while none of the three buttons is be pressed, a Normal Boot
will occur. A Normal Boot will take approximately 40 seconds and result in the Digital Canvas being
powered on and the SmartHub ready to react to commands from the LellanApp.
The progress of the boot process is indicated by the color of the Indicator LED as follows:
Approximate
Seconds after
Power On

Indicator LED
&
Key Events

0

Single very brief white flash

5

Single longer blue flash

14

LED begins to blink blue repeatedly

30

Indicator LED begins to blink green repeatedly
Power to SmartTiles turned on
In AP Mode, network is ready

42

LED on solid green
Boot complete

When the Digital Canvas is powered on (at around 30 seconds into the boot process), the Tiles on the
Canvas can stay “off”, can start the heartbeat (Section 2.2.6: Heartbeat) or can come on “all white”.
Which of these happens can be set in the LellanApp (see Section 5.1.5.2: Boot Settings).
Near the end of the boot process (just before the Indicator LED turns on solid green), several things can
happen on the Digital Canvas - all SmartTiles may be turned “off”, the heartbeat may be turned off, the
overall brightness of any SmartTiles that are on may change, and/or a flix may begin playing. Which, if
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any, of these effects happens during the boot process can be set in the LellanApp (see Section 5.1.5.1:
Startup Settings).
The LellanApp will not be able to connect to the SmartHub during the boot process. A solid green
Indicator LED indicates that the SmartHub is ready to connect.

Network Reset Boot
If power is applied (or a reboot occurs) while only the WiFi button is pressed and the WiFi button
continues to be pressed until the Indicator LED comes on solid yellow (at approximately 15 seconds),
then the network settings will be reset to a default state before the Normal Boot sequence commences.
Once the WiFi button is released, the Normal Boot sequence will continue as described above (starting
at the 15 second mark).
The default state will be as follows:
1. If the wired Ethernet port is connected to an active Ethernet connection, then the network
will be reset to “Wired Ethernet” mode.
2. Otherwise, the network will be reset to AP mode, with an SSID of Lellan_Canvas and the
passphrase LEDLIGHTS.
Resetting the network in this manner will also delete all the Login Users registered on the DigitalCanvas
(see Section 5.1.6: Settings: Users) and install a single default Login User named “admin” (passcode:
1221).
For more details, see Section 6.1: Networking Overview and Section 6.5: Resetting the Network to
Factory Default.

System Upgrade Boot
A System Upgrade boot occurs if:
1. power is applied (or a reboot occurs) while the Boot button is pressed
2. the Boot button continues to be pressed for at least 3 seconds
3. a thumb drive containing a system upgrade is inserted into the SmartHub USB port
Note that System Upgrades differ from the Software Updates described in Section 8: Software Updates.
System Upgrades are rarely used and distribution of System Upgrades will always be accompanied by
detailed instructions.
If a System Upgrade boot is attempted when there is no thumb drive in the USB port or when the thumb
drive does not contain properly formatted System Update files, then after 25 seconds the Indicator LED
will come on solid green for 10-15 seconds and then go off. Once the Indicator LED is off, the SmartHub
should be rebooted (Section 9.4.3: Rebooting).

Halting
The SmartHub should always be Halted before power is removed to ensure that critical data is
properly preserved.
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There are two ways to Halt the SmartHub:
1. Via the LellanApp System page (see Section 4.8.5: Reboot / Halt SmartHub). This is the
preferred way to Halt the SmartHub.
2. By pressing the Boot and WiFi buttons simultaneously and keeping them pressed for more
than 3 seconds.
It will take the SmartHub a few seconds to shutdown and enter the Halted state, which will be signalled
by a solid blue Indicator LED. Once the solid blue LED comes on, the power to the SmartHub can be
turned off.
To exit the Halted state without cycling the power, press the Power button for a minimum of 8 seconds
until the Indicator LED turns off. After you release the Power button, the SmartHub will begin the boot
process which will proceed as described in Section 9.4.1: Booting.

Rebooting
Under ordinary circumstances the SmartHub should be rebooted using the System Page in the LellanApp
(see Section 4.8.5: Reboot / Halt SmartHub). This will shut down the system cleanly and them
immediately begin the boot process, which will proceed as described in Section 9.4.1: Booting.
An emergency reboot can also be done by pressing the Power button for a minimum of 8 seconds. This
will immediately reboot the SmartHub without attempting to first shut it down cleanly. This may result
in loss of data or damage to the SD Card inside the SmartHub and thus should only be used in cases of
system failure where the LellanApp is not available (or not functioning correctly) and Halting the system
cleanly via the Boot+WiFi buttons method is not functioning.
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10 The PowerBox
The PowerBox provides 24V power to the 1 to 40 SmartTiles in a single Circuit.
There are no user controls on the PowerBox that are used in the ordinary operation of the DigitalCanvas.
In particular, the ‘output’ power to the SmartTiles is switched on and off solely under the control of the
SmartHub. Power to the SmartTiles should be switched on/off via the System Page in the LellanApp (see
Section 4.8.4: Power All Tiles On / Off).
Figure 10-1 shows the rear view of the PowerBox. Table 10-1 describes the ports and controls shown in
Figure 10-1.
Connect to
SmartHub

Power LED

Connect to
SmartTiles
Input
Power Switch
120/240V
Power Jack

Figure 10-1: PowerBox Rear View
Table 10-1: Ports, Indicators, Switches on PowerBox
120/240V Power Jack

The main power cord plugs into this IEC Power Jack – 120/240V.

Input Power Switch

This switch controls the main power (120240V) into the PowerBox.
The PowerBox is designed for this switch to be on continuously, even
when the DigitalCanvas is not in use (see Section 2.2.7: Turning the
DigitalCanvas “Off”).

Connect To SmartHub

This is an RJ45 jack used to connect to one of the 6 Circuit ports on the
SmartHub. Although this is not a network port, a standard Ethernet cable
is used to make the connection.

Power LED

When this LED is on (green), then 24V power is available for the
SmartTiles.
Note that this does not necessarily indicate that power is being supplied to
the SmartTiles, only that power is available to be supplied. An internal
switch controlled by the SmartHub controls the actual power to the
SmartTiles.

Connect To SmartTiles

Use a Lellan custom SmartTile cable to connect from this port to the ‘root’
SmartTile in the Circuit.
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