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Introduction 
This document is for embedded designers  who want to use the Smart.IO technology. This 1

document describes the GUI (Graphical User Interface, or sometimes, just UI) features provided 
by Smart.IO. Please refer to the “Smart.IO Hardware User Guide” and the “Smart.IO API User 
Guide” regarding other aspects of the Smart.IO system. 
 
The Smart.IO programmable app provides a universal display for the Smart.IO-enabled 
embedded system. The display device is a smartphone, tablet, or similar device running iOS or 
Android. [Note: The words “smartphone” and  “smartphone display” are used throughout this 
document as general shorthand, but are understood to also include tablets and other similar 
interactive devices.] 
 
The key benefit to you, the embedded designer, is that Smart.IO allows you to create a 
smartphone UI for your product with no wireless or app coding. 
 
The key features of the programmable App are: 

1. Provide a virtual screen that is scaled to the smartphone display.  
2. Provide features to make layout easy, intuitive, and resulting in UI that looks good on all 

end device displays, regardless of the screen dimensions. 
3. The virtual screen supports multiple pages. The designers may also create temporary or 

pop-up pages for specific tasks. 
4. The visual design of the GUI elements are provided by the App. 
5. The GUI elements use the native OS look and feel. E.g.: a slider would look like a 

normal iOS slider on iOS, and a normal Android slider on Android.  
6. GUI programming is done through simple API functions, so the designers do not need to 

be user interface design experts. No iOS or Android programming knowledge is needed 
by the designers. 

 
Developing with Smart.IO is an iterative process: you create the UI and see how it looks, and 
then adjust the layout and design if necessary and repeat until a desired look is achieved.  
 

1 Per usual Smart.IO document conventions: a “designer” is the embedded engineer who uses 
Smart.IO in their products or prototypes, and a “user” or “end user” is a person who uses the 
resulting Smart.IO-enabled product.  
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Sample UI 
Consider a Smart.IO-enabled smart wall plug where a microcontroller is used 
to control the power level supplied to the socket. Physically, it may look like a 
“fat” wall plug. 
 
 
 
 
 
 

Let’s assume the smart wall plug is used to control a light fixture. A sample UI may look like this: 
 

 
 
This is a simplified example for demonstration purposes only. With the Smart.IO toolkit, you can 
add more sophisticated scheduling capabilities; for example, the ability to set multiple on/offs for 



any given day, or even allow for “fuzzy” on/off times to give a more natural appearance of 
someone physically turning lights on and off; etc. It’s entirely up to you. 
 
The UI would look substantially the same on different iOS devices with different screen 
resolutions, and even across various Android devices. The effort placed on the embedded 
designers to achieve this cross-device and cross-platform look and feel is minimum; it just takes 
a few simple Smart.IO API calls. 

GUI Slices 
In the Smart.IO UI, the basic unit is a “GUI slice” (there are other types of slices, as we will see 
later). Each GUI slice contains (usually) a GUI control element. For example, a portion of the 
sample UI above contains three GUI slices: 
 

 
 
The first slice has the “Auto On/Off Schedule” label with the on/off button on the right, followed 
by a label slice with the words “Weekdays”, followed by a “time selector” GUI slice with the label 
“ON at” and an icon on the left. 
 
The sample smart wall plug GUI above can be deconstructed as: 
 

[ A GUI slice with the label “power” and an ON/OFF button ] 

[ (empty space) ] 

[ A GUI slice with a slider ] 

[ (empty space) ] 

[ A GUI slice with the label “Auto…” and an ON/OFF button ] 

[ A label “Weekdays” ] 

[ A GUI slice with the label “ON at” and a HH:MM selector ] 

[ A GUI slice with the label “OFF at” and a HH:MM selector ] 

[ (empty space) ] 

[ A label “Weekends” ] 

[ add "same as weekdays" here  ] 

[ A GUI slice with the label “ON at” and a HH:MM selector ] 

[ A GUI slice with the label “OFF at” and a HH:MM selector ] 

[ A GUI slice with a pop-up button ] 

  



Indeed, each line in the above diagram translates roughly into a single Smart.IO API call which 
your embedded firmware needs to make. Therefore, with only about a dozen API calls, you can 
create this UI. Obviously, you will need additional logic to handle control flow (e.g. the on/off 
time selectors should not be enabled if auto-scheduling is off) and your firmware needs to 
manage the actual scheduling and power level supply, but the UI part is much simpler than the 
alternatives. 
 
Now, let’s move on to describe the GUI features: 

Virtual Screen 
To achieve this universal look and feel, Smart.IO defines a virtual screen size of 320 “virtual 
pixels” wide, and is scaled to the native device’s actual resolution. The vertical, or “height” or Y 
dimension (using traditional X,Y coordinate system) is either more than 320 virtual pixels if the 
device is in the portrait orientation, or less than 320 virtual pixels if it is in the landscape 
orientation. The embedded firmware specifies whether the UI will be in portrait or landscape 
mode .  2

 
For example, the ratio of 320x568 maps exactly to iPhone 5, 6(s), 6(s)+, 7, 7+ in portrait mode 
exactly. 
 

 
 

2 There is currently no support for changing orientation on the fly, since most UI designs work best in one 
orientation over the other. If there is sufficient demand for such feature, we can add that to a future release.  



Smart.IO provides default sizes for the GUI elements so that embedded designers do not need 
to provide precise layout coordinates for them. Smart.IO also provides auto-balancing  in the 
vertical dimension, so that in most cases, all the GUI elements will fit in the end user’s device 
regardless of the device’s actual vertical screen dimension.  
 
If the UI contains more graphics than can fit vertically, the screen is scrollable by the standard 
touch screen method of swiping up and down. The Smart.IO UI may also contain multiple pages 
which the end users may access by swiping right and left.  

Background Image 
In a customized App, the designer may provide a background image for the screen. The default 
is blue gradient background. 

Page Navigation 
If there are multiple pages, the number of pages and the current page is indicated by a series of 
…  at the bottom of the screen, as seen in the sample UI above. Page navigation is 
accomplished via the native device’s typical method (e.g. swiping left and right). 

Slices 
The virtual screen is organized as a vertical series of horizontal slices. A slice takes up the full 
width of the virtual screen, and with the exception of the “freeform slice”, the App takes care of 
the layout of the elements within a slice.  
 
If you create more slices that can fit in the vertical dimensions of the device, then a vertical 
scrollbar will be created automatically. Generally, this is less desirable, and you should change 
the UI layout to avoid the situation (i.e.: this should be rare). 
 

Slice Type Description Auto Layout 

GUI Slice, or just Slice The standard slice that contains a label or text, and a 
GUI element.  

Yes 

Multi-selection slice A type of GUI slice, but containing a multi-selection 
input element, and thus it has its own look different 
from other GUI slices.  

Yes 



Freeform slice Allows multiple GUI elements to be placed using 
(X,Y) coordinates. Designer specifies the height of a 
freeform slice. 

No 

Label slice Slice with short label text. Yes 

Spacer slice Transparent slice for spacing purpose. Yes 

Popup Form A temporary pop-up box NA 

 
 
A GUI slice looks like this: 
 

| (checkmark) icon “text” control-element |  
 

For example: 

 
 

● “(checkmark)” is for an expandable short list(see below) to indicate an item that has 
been selected.  

● “icon” is an optional small image.  
● “text” is either a label or an item name or any text the designer chooses. “text” is limited 

to 3 lines per slice, and no more characters than will fit comfortably in the space. The 
word “Power” on the sample is the label. 

● “control-element” is a GUI element. The on.off button on the right side of the sample is 
the GUI element. 

 
You may specify a different order of the elements within a slice: 
 

| (checkmark) control-element “text”          icon |  
| (checkmark) icon control-element           “text”|  
 

For example, here’s a sample of 4 different placement variations of the on/off button slice. The 
“IO icons” are placeholders in this prototype: 
 



 
Notice the two dots at the bottom of the screen capture, indicating that there are two pages in 
this sample UI. 

Icons 
Icons are optional and provide additional information. The embedded firmware may select one 
of these icons for a slice: 
 

1. Power on or on/off switch for on/off control 
2. Question mark; this may go with an element that requires input (e.g. a time selector) 
3. (!) for warning message 
4. (i) for informational message 
5. (stop sign) for error message 
6. Gear for settings or options 
7. < and > arrows for "more stuff that way" 

 

 



Multi-Selection Slice 
A multi-selection slice, which allows zero to many items to be selected (see below), looks like 
this: 
 

| label                   |  
| [  item1  ] [  item2  ] |  
| [  item3  ] [  item4  ] |  

or 
| label                   |  
| [item1] [item2] [item3] |  
| [item4] [item5] [item6] |  
 

“label” is optional in a multi-selection slice. 
A freeform slice allows any number of GUI elements to be within the slice using a virtual 
coordinate system where (0,0) is the upper left hand corner of the slice. 
 
A freeform slice is useful for UI elements that don’t fit into the single control element metaphor. 

Advantages of Slices 
The are many advantages of using a slice metaphor: 
 

● A slices metaphor gives a nice, clean, consistent look to an app. 
● Other smartphone apps already use the slice metaphor. 
● The App takes care of sizing and layout of non-freeform slices and their content, 

minimizing work done by the designers, and the amount of data transfer. 
● Some slices may expand (e.g. an expandable short list, see below). With a slice 

metaphor, expanding one slice simply “pushes” the slices below it further down. 

Auto-Balancing 
Auto-Balancing provides the best look and feel for the UI regardless of the device’s actual 
dimensions. First the embedded user creates the GUI and freeform slices, interspersing them 
with spacer slices. When the user is done with the layout of a page, they invoke the “auto 
balance” commands which divides the vertical space not used by the GUI or freeform slices by 
the number of spacer slices on the page and distributes the spacing evenly among the spacer 
slices. 
 
For example, in the sample UI above, groups of GUI slices are separated by empty space to 
give balanced feel to the UI: 
 



[ A GUI slice with the label “power” and an ON/OFF button ] 

[ One space slice (empty space) ] 

[ A GUI slice with a slider ] 

[ One space slice (empty space) ] 

[ A GUI slice with the label “Auto…” and an ON/OFF button ] 

[ A label “Weekday” ] 

[ A GUI slice with the label “ON at” and a HH:MM selector ] 

[ A GUI slice with the label “OFF at” and a HH:MM selector ] 

[ One space slices (empty space) ] 

[ A label “Weekend” ] 

[ A GUI slice with the label "same as weekday" and a checkbox ] 

[ A GUI slice with the label “ON at” and a HH:MM selector ] 

[ A GUI slice with the label “OFF at” and a HH:MM selector ] 

[ A GUI slice with a pop-up button ] 

-- auto balance API call -- 

 

When executing the “auto-balance” API call, the app first computes the total height of all the 
GUI and Freeform slices on that screen page, then subtracts this total from the actual Y 
dimension of the target device. This difference is the amount of “white space” on the screen 
page. It then divides the total white space by the number of spacer slices on the page, and then 
adjusts each spacer slice to have that size. 
 
The Smart.IO API calls from the embedded firmware are executed sequentially by the 
smartphone app. Thus if the embedded firmware adds additional GUI elements on a page after 
an auto-balance call, the new elements will appear “beyond” the visible screen and the app will 
create a vertical scroll bar. The embedded firmware can call auto-balance again if it chooses to 
re-balance the screen space. 
 
The use of spacer slices allows embedded designers to do a rough layout of the GUI elements 
(e.g. being able to put a GUI element at the bottom of the screen) that will work on all physical 
screen sizes or orientation. 

System Bar 
The top of the screen is occupied by the system bar (320x60?). This contains the app menu 
(see below), and the app name (default “Smart.IO”; a customized brand logo is possible in the 
customized version of the app).  

GUI Elements 
GUI Elements can be divided into the following categories: 

1. Input Elements 



2. Output Elements 
3. Static Elements 

 
The designer must sure that text labels are not too large to fit in the space of a GUI slice.  
 
 
Most GUI elements have a border outline; for example, the blue lines around the on/off buttons 
in "off" positions. The outline borders can be changed by changing the themes; either by the 
embedded firmware through the Smart.IO API, or by the user selecting the “Themes and Colors” 
in the app menu. 

Visual Hints 
Visual hints are an important part of good user interface design. For example, the App displays 
a text entry box or any input element that requires a user input in (RED) color, and an input 
element that has a program (designer) selected default value in (ORANGE), indicating that the 
user may need to confirm its value. 
 
An expandable short list selector, a Picker, or a time selector etc. may have a black downward 
triangle following the text indicating something happens when it is touched. 

Fill Colors 
Certain GUI elements have a fill color. For example, an on/off button in the on position is green 
as shown in the example above. A slider uses a fill color for the portion to the left of the button. 
The embedded firmware can change the fill color using a Smart.IO API call.  
 
A slider with blue fill color 

 
{{ NOTE: THESE ARE NOT THE FINAL DESIGNS; our designers are working on the final 
designs and this document will be updated as they become available.  
 
Also, Android versions may look different, closer to the native Android Look and Feel. }} 

Input Elements  
These elements allow the users to enter data, make a selection, or perform some actions. The 
sizes of most elements are predefined by the programmable app.  
 

Element Description Fill Color? OK to be 



in 
Freeform 
Slice? 

On/Off 
button 

Selects one of two states. Yes Yes 

Three 
position 
button 

Selects one of three states. Yes Yes 

Incrementer Increments or decrements a value. The “text” should 
be a numeric value. Incrementers should only be 
used when the changes in value are small. 

 Yes 

Slider Selects a value using an analogue style control. Yes No 

Expandable 
short list 

Selects a choice out of many. “(checkmark)” 
indicates that the item is selected. An expandable 
list usually has a small number of choices, at most 
up to 6-8 items.  

 No 

Picker Selects a choice out of many. Used in place of an 
expandable short list when the number of choices is 
greater than 8 or so.  

 No 

Number 
selector 

A type of Picker that allows a number to be selected 
from a range of low..high.  

 Yes 

Time 
selector 

A type of Picker that allows HH:MM AM/PM to be 
selected. 

 Yes 

Calendar 
date selector 

A type of Picker that allows a calendar date 
yyyy:mm:dd to be selected. 

 Yes 

Weekday 
selector 

A type of Picker that allows Mon..Sun to be 
selected, with two or more days capable of being 
selected together if desired. 

 Yes 

Analog time 
selector 

Serves the same function as a numeric time 
selector except that the times are displayed on a 
circular clock face with appropriate division marks 
and a “hand.”  

 (usually 
used in a 
pop-up 
temporar
y page) 

Multi- 
selection 

Allows zero to up to six items to be selected. The 
App lays out the items within the slice in one or two 
rows. A selected item is highlighted. Touching an 

 No 



item toggles the selected state. 

Checkboxes A group of checkboxes that has a similar 
functionality to a multi-selection element. 
Checkboxes can be either horizontal or vertical. 

Yes Yes 

Radio 
buttons 

A group of radio buttons has similar functionality as 
of a Picker. Radio buttons can be either horizontal 
or vertical. 

Yes Yes 

Text entry 
box 

Allows arbitrary text to be entered. The designer 
specifies the width of the box and the number of 
input lines. Brings up the virtual keyboard. 

 Yes 

Number 
entry box 

A type of text entry box where only numbers can be 
entered. Brings up the virtual keyboard and sets it to 
numbers only mode. 

 Yes 

“OK” button A rectangle with a short label for the user to tap to 
acknowledge something. 

Yes Yes 

OK/Cancel 
button 

Two adjacent rectangle with short labels for the user 
to choose one of two options. 

Yes Yes 

Tappable 
link 

Similar to an “OK” button, except that it is 
automatically linked to another GUI object, so that 
when the user taps on the button, that object is 
displayed automatically. 
 
As the processing of the tap action is handled 
entirely by the smartphone app, this eliminates the 
embedded firmware having to process the “tap” 
request and then change focus to the linked-to 
object, giving a faster response and also eliminate 
data exchange using the BLE link.  

 Yes 

On/Off Button 
An on/off button with green fill color. Other fill color may be specified. 

 
 
An on/off button selects either of two states. 



Three-Position Switch 
A three-position switch allows the user to select one of three states (e.g. “off, manual, auto”). 
Two variations exist (see the difference in the “nubs”) and the embedded firmware may specify 
different fill colors. 
 

          

Incrementer 
In iOS, an incrementer is called a “Stepper”, but under Android, a “Stepper” is a control that 
coveys progressing steps in a sequence of actions. An “incrementer” allows a preset value to be 
changed by ones in either directions. 
 
Variations:  the following different styles of incrementer are provided: 

 

 

Slider 
A slider may have either text or icon labels. Text labels are placed on the bottom of the slider. 
“text” in the form “text1|text2” are used as labels for the slider with “text1” on the left end and 
“text2” on the right end. Up to three | separated labels can be used. 
 
Alternatively, a slider may use icons to indicate their functions, e.g. a light dimmer slider may 
use a small light icon on the left end and a bright light icon on the right end. 

 

Expandable Short List 
An expandable short list is a list of usually no more than 8 items. It can be in collapsed or 
expanded state. Only one item may be selected. This is an example of a label slice with the 
word “Appraisal” and X icon, followed by an expandable list of four items. 
 



 
 
An expandable short list consists of a “title” line (in this example, the slice with the text “Overall 
your growlithe…”), followed by the list items. The list is initially presented in expanded form with 
with no item selected. When the user selects an item by touching it, the list is collapsed, and 
only the title line and the selected item, now marked with a checkmark (see below), remain 
visible. If the user touches the selected item again, this deselects the item and the checkmark 
disappears and the list is once again expanded. Only one item may be selected at at time. 
 
The title line has gray background whereas the list items have white background. The list items 
are separated from each other by single gray lines, as shown above. 
 
When a user selects an item from the list, then the list item will have a checkmark on the left 
edge. 

Picker 
A Picker shows the list items in a “rotating” virtual drum that pops up when the user touches the 
GUI element. A Picker is useful for longer list, where it would be too unwieldy to display all the 
choices at once. A Picker is also useful if you need multiple side by side lists in the same slice, 
as then all the lists can be controlled using different pickers. 

 



Time Selector 
A time selector allows you to select HH:MM AM/PM (hours, minutes and AM or PM). The static 
image on a slice looks like this: 

 
 
The fill color is always “transparent”, i.e. the same as the background color. When the user 
touches the time display, a rotating virtual drum is brought up allowing the user to select the 
time.  
The sample UI has a number of time selectors: 
 

 
 
Note that the UI uses the system language setting as much as possible: 



 

Analog Time Selector 

 
An analog time selector has the same functions as a “normal” time selector. In fact, the static 
image on a slice looks the same as for a time selector: 
 

 



 
When the user touches the time display, the analog clock pops up, and the user selects the 
number by dragging the circle. 

Calendar Date Selector 
A calendar is displayed, allowing the end user to select a date. 

Checkboxes 
A checkbox list is a list  similar to an non-collapsed expanded short list where the right edge of 
each list item is a box [ ]. When selected, the checkbox is decorated with the fill color. The 
user may select one or more checkboxes. If no item is selected, the border of the checkboxes 
are red. 
 

 

Radio Buttons 
A radio button list is a list  similar to an non-collapsed expanded short list where the right edge 
of each list item is a circle O. When selected, the radio button is decorated with the fill color. 
Only one radio button item may be selected. If no item is selected, the border of the radio 
buttons are red. 

 

Text Entry Box 
As visual hints, a Text Entry box has a RED border with the default (embedded firmware 
supplied) value in ORANGE. 



Number Entry 
A Number Entry box is exactly the same as a text entry box but only number inputs are allowed 
(numbers-only virtual keyboard will be used or the App will not allow non-number entries) 

Password Entry 
A password entry is exactly the same as a text entry box except that the entered character is 
replaced by a ‘*’ after a slight delay. NOTE that the data is sent back to the embedded system 
without additional encryption. Although the basic Bluetooth protocol provides anti-snooping 
support so that the information is reasonably secured under most normal circumstances, it is not 
secured against serious hacking efforts.  
 
We may provide a secured layer on top of this in a future release. 

“OK” Button 
This is a box with a short label (e.g. “OK”, or “Got It!”) whose purpose is to receive a touch by 
the end user. The button may be used in a GUI slice as above, or it may take the full width of 
the slice as specified by the embedded firmware - this is most useful in a pop-up. The OK 
Button may take a fill color (default is white). This is an example of an alert pop-up (see below) 
with a OK button: 
 

 

OK/Cancel Button 
An OK/Cancel Button is similar to an OK Button, except that two choices are available. The 
OK/Cancel Button may take a fill color (default is white). The embedded firmware may specify 
one choice as the default, in which case, the default choice’s fill color is darker than the 
non-default one. 
 



 

Tappable Area 
A tappable area by default looks like an “OK” button, although it can be customized with graphic 
images on customized version of the App. When tapped, it can invoke any action, including 
showing a pop-up page with UI elements for further interactions, or cause the embedded 
system to perform a function. 

Pop-up Page 
A pop-up page takes over the GUI interaction (although not necessarily covering the whole 
virtual screen) and has a clickable icon (e.g.: "close", "back", back arrow or "x") for the user to 
dismiss the page. 

Output Elements 
These are for displaying data from the embedded system.  
 

Element Description OK to be in 
a Freeform 
Slice? 

Text box Displays text status or any other text data. Yes 

Progress bar Displays a percentage that has been completed, 
or progress with indeterminate amount of time 
remaining. 

No 

Progress circle A small circle with a “running” outer line that 
runs clockwise to indicate progress. Same 
functions as a progress bar. 

Yes 

Horizontal gauge Displays a percentage amount. A gauge differs 
from a progress bar in that progress bar is a thin 
bar and is for indicating action progress, 
whereas a gauge is used to indicate a specific 
amount of certain data. The designer may 

No 



specify the “end” colors (e.g. red to blue) and 
the app determines the intermediate colors 
automatically. 

Vertical gauge Same as a horizontal gauge, but in a vertical 
orientation. 

Freeform 
slice only 

Semicircular gauge An analogue style gauge, with division marks. Freeform 
slice only 

Circular gauge An analogue style gauge, with division marks. Freeform 
slice only 

RGB LED A small circle that can be on or off, and one of 
Red, Green, or Blue colors 

Yes 

Battery level A small icon for indicating the battery charge 
level of the embedded device if it is battery 
operated. 

Yes 

Working... An indicator that the embedded system is busy 
working on some task and cannot respond at 
the moment to UI events. The App is 
unresponsive during this period. The designer 
should minimize these occurrences. 

NA 

Wait... An indicator that the App is processing data and 
cannot respond to UI events. This should only 
happen rarely if at all. 

NA 

 
Semicircular and circular gauges are more retro-style and can only be used in a freeform slice. 

Text Box 

Progress Bar 
We will provide multiple versions of the progress bars. These are just some possible design 
choices. 
 

 



Progress Circle 
This is a possible design choice. The progress would be indicated by the darken bands. 

 

Horizontal Gauge 

Vertical Gauge 
Possible design choice, as a set of stacked “discs”: 

 

Semicircular Gauge 

 



Circular Gauge 

Battery Level 
Battery Level is a specialized gauge. 20% increments are allowed: 
 

 
 
Battery Level also comes in blue color: 
 

 

Static Elements 
Once created, static elements do not change, although the designer can control whether they 
are hidden or shown. 
 

Element Description OK to be in 
a Freeform 
Slice? 

Label Single line short text, usually placed next to a 
control element. 

Yes 

Multi-line text Long text. Freeform 
slice only 

Shapes Circles, rectangles, triangles, divider lines, etc. Freeform 
slice only 

Icon images Small graphic images Yes 

Graphic images Arbitrary graphics Yes 



Fonts 

Serif vs. San Serif Fonts 
Serif fonts are fonts that have “hooks”, e.g. Times Roman, Sans Serif (Sans meaning “none”) are 
fonts that don’t have hooks, e.g. Arial, Calibri, etc. 
 
We will provide one Sans Serif font and one Serif font to the users. Sans Serif is the default.The 
font choices are subject to change: 
 

OS Sans Serif Serif 

iOS Avenir Palatino 

Android  Palatino 

 

Set Font 
A default font and attributes can be set for the page, or a slice object or a single GUI object. A 
default font setting affects all the enclosed objects; e.g. the default font for a page affects all the 
objects on the page, the default font for a slice affects all the elements in that slice. Font 
characteristics can be overridden per object basis. 

Font Control Code 
For a GUI that displays text, a designer may specify the following font characteristics which 
override the default font characteristics: 
 

● Kind: sans serif or serif. Sans serif font is the default. On iOS, Avenir is the default font 
(sans serif). On Android, it is ??? 

● Size: small, normal (default), large.  
● Color: any web colors can be used. The default is black ink. 
● Style: regular (default), bold, or italic. 

 
This is done by using special format code. For example, a label string that reads: “Click\nto 
activate” where \n means output a newline, the label string “%Bclick%d\nto activate” bolds the 
word “Click”. The complete set of codes are (colors to be determined): 
 

● %% - output a single % 
● %d - reset all attributes to default (%b %i %s %1) 



● %B - bold %b - unbold 
● %I - italicize %i = un-italicize 
● %S - serif %s - Sans Serif 
● %0 - small %1 - normal %2 - large 

 
In addition, labels for certain GUI objects may use ‘|’ as an element divider. For example, to 
specify the text labels for the OK/CANCEL button object, a single ASCII string is used with a | to 
divide the portions, e.g. “OK|CANCEL” (which is the default text for the OK/CANCEL object) 
specifies the two labels for the two choices. To use ‘|’ as part of the text, prefix it with either a % 
or \ character: %| or \|. 

Colors and Themes 
The App provides some different “Themes” (color scheme and look and feel) that the users may 
apply. The theme mainly affects the GUI element borders. 
 

 



Menu 
The System Bar always contains a menu. A designer may add any number of menu items 
(within the limit of usability). The menu always contains the following system entries, which are 
preceded by a divider bar if there are designer-defined items. 
 

1. Rescan Devices 
2. Unpair Device 
3. Clear Cache 
4. Change Theme 
5. About Smart.IO  

 

Menu Description 

Rescan Devices Scans for any compatible Bluetooth Low Energy (BLE) 
embedded systems and allows pairing between the App and 
the embedded system. 

Unpair Device Unpairs from the current device but does not perform a rescan. 

Clear Cache The App caches information from a previously paired device so 
that it can start up and be used as quickly as possible. This 
command clears the cache.  

Change Theme Applies different color schemes and fonts. 

 



 

App Versions 
There are multiple versions of the App, available on iOS App store or Google Play store, all 
pricing is subject to change): 
 
Available on the App store / Play store as offered by ImageCraft: 

● Free: basic functions. 
● Licensed ($3.99): allows automatic pairing with embedded system and caching of GUI 

information. 
 

Available on the App store / Play store as offered by the designers: 
● The App with customized branding ($199 from ImageCraft): custom versions of app icon, 

product logo and name on the System Bar, and graphic images. 
● Full Customization (inquire for pricing): fully customized version of the App. 



App Updates 
A major design goal of Smart.IO is to be able to update the Smart.IO app and introduce new 
GUI features without having to update the Smart.IO chip firmware. The embedded firmware on 
the device of course must be updated if it wishes to take advantages of new features, but full 
forward and backward compatibility will be maintained as much as possible. 

Customized Graphic Images 
Customized images for icons, graphic images are available on a customized App specific to a 
product. These images are stored with the App and not located on the embedded system, so 
there is no speed penalty. 


