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The UnoProLyzer for the Arduino Uno provides a simple interface for graphing data to the PC from the Uno. It can graph up to 8 separate channels. Each channel is limited to eight bits only. It has several tools that allow the data to be scaled for examination. Scaling can be performed in the Vertical and Horizontal. Each channel can be turned on or off for display. The UnoProLyzer has easy to use Arduino functions to transmit data to be graphed from the Uno. It uses the SPI bus so data is transferred at up to 4 Megabits per second.  
UnoProLyzer Getting Started
Below is a list of the steps to take to get started using the UnoProLyzer.

1. Install the UnoProLogic2 Driver

2. Install the UnoProLyzer Application
3. Connect the EPT -5M57-AP-U2 board to the USB Port on the PC

4. Click on the UnoProLyzer Icon under “All Programs”
5. When the application opens up, click on the drop down box in the upper right corner.

6. Select the “EPT”.
7. Click on the “Open” button then click on the “Start” button.

8. All six analog channels should appear on the display.

UnoProLyzer Driver

Connect the EPT -5M57-AP-U2 board to a USB port on the PC. Load the driver located on the UnoProLogic2 DVD at /UNOPROLOGIC2_DVD/Drivers/EPT_2.08.24

The EPT -5M57-AP-U2 uses the ftdibus.sys driver. This driver is loaded upon connection of the 

USB to Serial Cable to the PC by the ftdibus.inf file. To install these two files onto your PC, follow the instructions from the “Update Driver Software” utility. This utility will automatically load when the board is connected to the PC. 
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Click on the “Browse my computer for driver Software” icon. Next, click the “Browse” button and browse over to the cd and locate the above folder. 
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The next window is the Windows Security notice. The EPT driver is not signed by 

Windows. Click on the “Install this driver software anyway”. 
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Windows will add the EPT_2.08.24 driver to the System Registry.
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When this is complete, the drivers are installed and the EPT -5M57-AP-U2  is ready for use.

UnoProLyzer Application Install

The UnoProLyzer application software must be installed onto the users PC before using. This is an easy process as the application and all the supporting files such as Data Sheets, Arduino Examples and the application itself has been packed into Windows Installer files. This comes in the form of two files:
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Just double click on the setup icon to launch the installer. Click through all of the install screens by clicking “Next”.
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When the installation is complete, the application is ready for use. The installer adds a folder under the users Programs (x86) folder. Go to Start->UnoProLyzer to view the files and folders.
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Just click on the UnoProLyzer icon to launch the application. 
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Go to the upper right of the window and click on the drop down box.
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Select the “EPT USB<-> Serial&JTAG Cable B. Then click on the Open button
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Next, select the number of channels to display. The channels have to be selected in sequential order, you cannot pick out  single channel (except for channel 1). So for two channels, click on the “1 to 2” button. This will display the data from both channel 1 and 2. 
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Next, click on the Start button.
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The data from the two channels will appear at the same latitude on the graph.
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Next, locate the Channel Select drop down box and click on channel 1.
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Locate the Vertical Position slider and pull it down. The channel 1 data will change position in the graph depending on where you move the slider. The voltage magnitude data also adjusts to indicate the magnitude of the data relative to the position of channel 1 data.
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The selected channel will show up as a large icon. Its position indicates the zero position of the data. The magnitude information along the y-axis is only for the selected channel.

Then connect a signal to the channel 1 input on the UnoProLogic2.[image: image21.png]ARDUINO CONNECTORS
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If you don’t have a 0-5 Volt signal to connect to the UnoProLogic2, you can use your finger and touch it to the bottom of the Analog Input Connector. The ambient electricity from your body has just enough current to give the Analog inputs a deflection from zero.
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Now the UnoProLogic2 and UnoProLyzer are ready to measure an 0-5VDC signals. 

UnoProLyzer Functionality

1. DataArray description

The DataArray is the place in the Arduino memory where the data to be sent to the UnoProLyzer is stored. This is declared as an integer array with a maximum size of 500 integers. 
Each integer stored into this array will become a pixel in the display. The value of each integer will become its amplitude. The position of each integer in the DataArray is the point in time in which the data sample was collected. Each integer added to the DataArray can be either eight bit, ten bit, twelve bit or sixteen bit. However each integer added must be the same as all the other integers in the array. Mixing different bit sizes in the array is not allowed. So, the fact that we are changing the bit size of the data going into the array means we are not actually adding “integers” in the ANSI “C” sense of the meaning. Integers in the Arduino are 16 bits. However, we can store an eight bit (or ten, twelve) to the elements of the array with no problems. The EPT_SGTool Library just needs to know what the bit size of data we store into this array. And that is why we pass the “NumberOfDataBits” parameter to the EPT_SGToolWriteBlockData() function.
2. Channel selection

The UnoProLyzer can display up to four  individual channels of data. When the user sends a block of data to the EPT-5M57-AP-U2, they send it to a channel. And the data that is collected at the PC will be displayed in that channel only.
3. Pixel bit selection

When the data in a channel is graphed in the UnoProLyzer, each integer in the buffer becomes a pixel on the display. The integers start at zero in the buffer and increment up to 450 
while each pixel is placed on the graph from left to right. The value of all elements in the DataArray are 10 bits. 

4. Length of display pixels

There are 450 pixels from left to right on the display. Each division has 50 pixels in it. Each pixel is a data point that is derived from the data elements in the circular buffers.
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When the UnoProLyzer receives a FrameEnd command  it reads the previous 450 data elements starting from the most recent data element from the selected channel in the circular buffer. It graphs each data element in one pixel. The value of the data element determines the amplitude of  the signal.

5. Circular buffer description

The UnoProLyzer stores the incoming channel data into separate buffers. There is one buffer for each channel. All of these channel buffers are organized as Circular Buffers. The concept of using a Circular Buffer is pretty straight forward:

· Continuously store incoming data into the same buffer. 
· When reaching the end of the circular buffer, start overwriting data at index 0.

It starts filling at index zero and increments the index whenever new data arrives. When the index reaches the maximum point, it starts filling the buffer at zero.
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This approach allows you to save data forever without having to use the hard drive of the PC. If we imagine the array arranged in a circular way it is easy to see from the diagram. 
Just keep saving data and start over when the buffer rolls over. So we end up with a buffer filled with the channel data. When a FrameEnd command comes in from the EPT-5M57-AP-U2 , the UnoProLyzer reads the 450 buffer elements from the selected channel and graphs them in the appropriate channel color. It will then store the index value that it read up to into a local register. The next time the FrameEnd command is received by UnoProLyzer, it reads 450 buffer elements starting at the end point of the previous read graph. This way, data will be graphed in an orderly manner in which it was received by UnoProLyzer. 
This process can repeat forever, the incoming data will never overflow the local memory or slow down the computer by using the hard drive. 
6. When to update the display

The display can be updated at any time. Just call the Invalidate() function and the graph will update with the latest 450 data elements. When the UnoProLyzer receives this command, it reads the previous 450 data elements from the first channel and graphs them in the display in the appropriate channel color. It continues to do this with all of the active channels and they have all been displayed. 

Knowing the right time to send the Frame End command depends on what type of data the user is collecting and how often it is added to the “DataArray”. 
There are several types of data that benefit from graphing.

· Real time data – Streaming the outputs of the analogRead() functions

· Long Duration data – Measuring temperature once every second

· Mathematical data – Result of an equation

Each of these types of data will be graphed using a different strategy of when the frame end should occur. For real time data, the circular buffers in UnoProLyzer are constantly written to as fast as possible. Every time the buffer index reaches 450, the frame end should be called.  For long duration data, the frame end should be called after each data element is added to the buffer. For mathematical data, the frame end only needs to be called after the equation is complete and you want to graph the results.
There are menu items on the UnoProLyzer that allow you to view the contents of the buffer using different methods. 

i. Zoom in the buffer

ii. Zoom out of the buffer

iii. Shift left in the buffer

iv. Shift right in the buffer

These four menu items will change the method of reading 450 buffer elements starting at the previous end point, and graphing these elements in the selected channel. The Zoom in feature will read each element from the channel buffer and add a selected amount of  “dead time” between each element. It then graphs this data in the selected channel. The effect of this “dead time” between each graph point is zooming into to the data. The amount of “dead time” between each data point is selectable by the Horizontal Scale slider. The Zoom out feature will decimate the data and graph the selected channel. This means that the data is read from the channel buffer at intervals of n+1. So, data is skipped. When the data is graphed, the effect is that we are zooming out of the data. The amount of “skipped data” between each data point is selectable by the Horizontal Scale slider.

The Shift Left and Shift Right feature will add some user selectable amount to the previous end point of the graphed data. UnoProLyzer then reads 450 elements from the buffer and plots them. The effect is that the data is shifting right or left on the screen. The amount of shifted data t is selectable by the Horizontal Scale slider.

Using the GUI
Connect the EPT-5M57-AP-U2  to the Arduino Uno. Connect each board to an open serial port on the PC using both USB cables. Make sure that an example sketch is loaded into your Arduino. Go to Start->UnoProLyzer to view the files and folders.
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Just click on the UnoProLyzer icon to launch the application. When the application loads, click on the drop down box at the upper right of the window. Select the UnoProLyzer 0 in the list. Next, Click “Open” and “Start”. The Ardiuno data will display on the graph. 
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When the UnoProLyzer connects with the EPT-5M57-AP-U2  and the Arduino Uno is running the Analog Monitor code, the display will show all six analog inputs on the screen.
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All of the channels will be grouped at the same spot on the graph by default. To separate these channels, click on the drop down box underneath the “Channel Select” lable.
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Select a channel and us the “Vertical Position” slider to adjust the position of the channel graph in the display. Notice that the channel indicator highlights in bold when the channel is selected.
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Grab the “Vertical Scale” slider and push up on it until the scale is 1/3. This divides each data element in channel 1 by 1/3.  
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Repeat this process for all six signals. Leaving one division between each channel.
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Each channel can also be scaled in the Horizontal Scale. Provide Channel 1 with a signal. A simple way to do this is to touch your finger to the analog input. Then click the “Stop” button. The “Stop” button will cause the UnoProLyzer to stop filling the circular buffers with new data. All of the previously stored data is preserved in the circular buffers. This allows to you to scroll through the data to view events that occurred in the past.
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Turn off each channel (except for Channel 1) by first selecting the channel, then clicking on the “On/Off” button directly below the “Channel Select” drop down box. 
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Select Channel 1 and grab the “Time (Scale) “ slider and slide it to the left. Notice the signal is zooming out.
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Next, slide the “Time (Scale)’ slider all the way to the right. Notice that the display is zooming into the signal. 
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Grab the Horizontal Position Slider and pull it to the left. The display slides to the left. The data is actually being pushed to the right, but the effect is to view older data. Click the “Rst” button to remove the horizontal scaling and display the data without the scale.
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Grab the Horizontal Position Slider and pull it to the right. The display slides to the right. The data is actually being pushed to the left, but the effect is to view the newest data. When the slide right gets to the beginning of the newest data, it cycles around and starts to display the data at the beginning of the circular buffer. This data is the oldest in the buffer, as the newest data overwrites the oldest data in the buffer.
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