h 12-June-07

cRIO IP Address:
131.230.194.2


Subnet Mask:

255.255.255.128


Gateway:

131.230.194.126


DNS Server:

131.230.194.81


Name:


power


Password to unlock:
fpga 

15-June-07


Need to get the FPGA & Module software.
24-June-07 Start Time:  8:03 pm


Discrepancy (Disc):  Problems with cRIO Connecting properly to Measurement and Automation Explorer (MAX).


Corrective Action (C/A):  Cycled power on cRIO, MAX detects “power” ID but reports a “VISA Error”, while the correct status would be “RIO0”.  Performed an IP Reset on cRIO according to the cRIO’s Operating Instructions p. 12, no success.  System State reports “Connected-Running” but with same “VISA Error”.  Changed IP Settings to “Suggest Values” and performed an IP Reset, no success.  Linked cRIO to Terminal directly thru a Crossover cable, performed an IP Reset, no success.  Changed IP Setting to “Obtain IP Address from DHCP Server”, performed cRIO Reset, no success.  Went back to Network Connection, changed to port 8 on Router.  Performed IP Reset on cRIO, no success, cRIO reads “Disconnected”.  Changed DIP Switch to “Safe Mode ON”, performed Reset on cRIO, no success.  Moved DIP Switch Safe Mode back to OFF.  Performed IP Reset, cRIO reports “Unconfigured” status.  Hit “Suggest Values”, performed IP Reset on cRIO, Status indicates “Connected-Running”, but still have “VISA Error”.  Went back to Crossover Connection, cRIO indicates “Connected-running”.  Refreshed, cRIO lost IP settings.  Hit “Suggest Values”, and performed a cRIO IP Reset.  cRIO indicated “Connected-Running” and RIO0 status.  Went back to a Network connection, cRIO indicates “Connected-Running” and a RIO0 status.  Checking BIOS and IP Settings through Hyper Terminal with the following settings (Operating Instructions p. 9):

9,600 bits/second


8 Data bits


No Parity


1 Stop bit


Can not get Hyper Terminal to display IP or BIOS settings.


Conclusion:  It looks like if I get a “Visa Error” it can help clearing it by connecting the cRIO module with a Crossover cable directly, getting the correct connection status, and then switching to a Network connection.


Stopped at 9:45pm

28-June-07  Start time:  10:20 am


-Emailed Rich about getting software for the cRIO Module to be able to download applications onto it.


-Downloaded CD Contents from Albanna’s book “LabVIEW For Electric Circuits, Machines, Drives, and Laboratories.”  Worked on learning new Virtual Instrument’s (VI’s) that came with this download.


Stopped at 11:20 am

3-July-07  Start time:  10:00 am


Since the VI’s from Albanna’s book are incompatible with the version of LabVIEW that I am using, I am installing Student Edition 6 to be able to practice on them.  It seems that some of the functions that the Supplements rely on don’t exist in the newer version of LabVIEW.  After installing, the LabVIEW v.6 said it didn’t have the correct libraries.  After opening a new VI a prompt came up with the student license being expired.  Going to try to adapt the VI’s with LabVIEW 8.2.1 (after installing v. 6)  Upon further inspection found only a few VI’s are unusable.


Stopped at 11:50 am

5-July-07  Start time:  9:15 am


Started making VI for basic Data Acquisition and basic analysis of an analog signal, by putting in a spectrum analyzer VI and then writing the signal data to an excel file.  Also worked on figuring out how to make a project for the cRIO module.


Stopped at 11:40 am


Start time:  2:15 pm


Installed PSPICE Student Version and learning software, worked on DAQ VI more.


Stopped at 4:30 pm

6-July-07 Start Time 10:00 am



Finished modifying DAQ VI for analyzing and storing Signal data.  Waiting on the rest of the cRIO software to acquire non-simulated data.


Stop Time 11:00 am
7-July-07 Start Time 9:30am


Example Problem:  Design a filtering system to filter a sin wave with arbitrary noise and amplitude, compute the error between this filtered signal and a pure sin wave, and filter this noisy signal to within an arbitrary percentage of a pure sin wave.


Setup:


Sin Wave of 10.1 Hz with Uniform White Noise of .1 Amplitude.

Fig. 1a: Ex Problem 1 Front Panel Diagram
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Fig 1b:  Ex Problem 1 Block Diagram

Implementation:

Used a pure sin wave generator, a series of LabVIEW Express Filters to provide the smoothing filter operation, and a MathScript Node to perform the error calculations:

error = ((filteredsignal-puresignal)/puresignal)*100;

Table 1:  Ex Problem 1 Results

	Trial
	Sampling Rate (Hz)
	Freq (Hz)
	# of Filters
	Sampling Time (sec)
	Sampling Points
	Average Error (%)

	Initial
	100000000
	1.0
	0
	600
	2682
	.002137

	1
	10000
	10.1
	1
	60
	604
	-0.01212

	2
	10000
	10.1
	2
	61
	615
	-0.00412

	3
	10000
	10.1
	3
	61
	611
	-0.01065

	4
	10000000
	10.1
	1
	60
	238
	-.00196

	5
	10000000
	10.1
	2
	60
	208
	.003547

	6
	10000000
	10.1
	3
	61
	186
	.002074

	7
	10000000
	1.0
	1
	61
	246
	.019402

	8
	10000000
	1.0
	2
	60
	206
	.006898

	9
	10000000
	1.0
	3
	60
	182
	.011669

	10
	10000000
	1.0
	1
	600.23
	2427
	.000224

	11
	10000000
	1.0
	2
	600
	2034
	.003512

	12
	10000000
	1.0
	3
	600
	1830
	.001970


Fig 1c:  Ex Problem 1 Results:
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Stop Time:  5:00 pm

8-July-07  Start Time:  12:00 pm

             Example Problem 2:  Describe the correlation between processing demands of a LabVIEW VI and the number of data points that are outputted to an excel file.

Trial 1-3:  
Outputting Date/Time String Only w/ varying Clock cycle.
Trial 4-6: 
Outputting Date/Time String and then “1” in the next horizontal row, 

   
and then varying clock cycle.

Trial 7-9:
Outputting Date/Time String and then the value of the Sin Express VI.

Trial 10:
Same as Trial 9, except clock cycle is at .1 milli-seconds.  File size is 4.2 Mbytes, excel won’t support more data points than 65,536 per row.
Table 2:  Ex Problem 2 Results
	Trial
	Cycle Time
	Elapsed Time
	Data Values
	Data Values/Time

	1
	50
	60
	1202
	20.03

	2
	10
	60
	6001
	100.01

	3
	1
	60
	30581
	509.6

	4
	50
	60
	1197
	19.95

	5
	10
	60
	5975
	99.58

	6
	1
	60
	30594
	509.9

	7
	50
	60
	1202
	20.03

	8
	10
	60
	6001
	100.01

	9
	1
	60
	30676
	511.26

	10
	.1
	60
	65536
	>2800



Example Problem 3:  Design a LabVIEW system to add arbitrary waveforms together.

Fig 2a:  Example Problem 3 Front Panel
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Fig 2b:  Example Problem 3 Block Diagram
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10-July-07 Start Time: 9:10 am


Example Problem 4:  Using the previous vi, describe the characteristics of a multi-harmonic signal using spectral analysis.
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Fig 3a:  Example 4 Front Panel

Fig 3b:  Example 4 Block Diagram
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Stop Time:  11:00 am

Start Time:   6:00 pm
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Found a Express VI that writes directly to a text file that can be opened with excel that writes data much faster.  Can get up to 100,000 samples a second!  Have to use the Signal Compression VI to make the files somewhat usable.  Without this, writing 1 stream of data for 60 seconds will create a 65 Mbyte file.  The Signal Compression VI uses however many points you specify to calculate the mean(or minimum, maximum, median or last) value for that sub-sample, outputs one value, and then looks at the next sub-sample.  Also is not affected by the timer in the program loop.  Very useful.


Fig 3c: Example 4 Block Diagram w/ new VI’s

Example Problem 5a:  Design a VI with sub-VI’s that will take an input character string, convert it to morse code, amplitude modulate it with a carrier frequency and display the final waveform

  Sub-VI’s saved as AmplitudeModulator.vi, chartomorsestring.vi
Fig 4a:  AmplitudeModulator.vi Front Panel
[image: image23.png]Sansl Apituce Wodated Sanal
Jio o Mo

foto Y
f 1]
q \ \ I
U\M‘M W ‘ M”U\HH\ WHW
‘ UU

60 s 1000

A \w i





[image: image24.png]ortier ampltue]

iz j
Py m
artier Frequency]

iz

odkfated Sgnal Gragh]

odlated Sgral]

r

ignal Frequency]
izl

ignal Ampltude]

iz




Fig 4b:  AmplitudeModulator.vi Block Diagram


Stop Time:  9:00 pm

11-July-07  Start Time:  9:45 am

Stop Time:  11:30 am

Fig 4c:  Example Problem 5 Front Panel
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Fig 4d:  Example 5 Block Diagram
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Start Time:  2:45 pm

Fig 4e:  Example 5 Process Diagram
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Stop Time:  5:30 pm

12-July-07  Start Time:  2:30 pm

Working on troubleshooting Matlab code.  Having a problem with accessing the individual elements of the data string and the morse-string.  Also getting errors with having too high of a frequency rate vs. sampling rate on the AM vi, although I suspect it’s because the vi is getting a larger number since the 3rd for loop is outputting a higher number than 3.  
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Fig 4f:  Example Problem 5 Block Diagram w/ Troubleshooting in progress.

Stop Time:  3:45 pm

13-July-07  Start Time:  10:00 am

Stop Time:  12:00 am

Fig 4g Example Problem 5 VI work in progress
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14-July-07  Start Time:  1:30 pm

Errors:  Problem 5 VI is not counting the correct number of times to output the duration of the signal.  It is not outputting the correct waveform.
Stop Time:  2:30 pm
16-July-07  Start Time:  9:45 am

Importing most of the functions into C++ code to troubleshoot more easily.

Stop Time:  10:45 am

20-July-07  Start Time:  10:00 am

Found a fundamental flaw in computing the amplitude modulation.  The amplitude modulation method only varies the multiplier of the signal wave amplitude, not the signal frequency.  
Fig 4g:  Example Problem 5 Modified Amplitude Modulator VI
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Stop Time:  10:45 am

19-Aug-07  Start Time:  1:00 pm
Finally received new software from National Instruments, installed.  Started up cRIO Module, reads an all clear status.  Started up LabView 8.2.1, had to mass-compile old VI’s to be supported for new revision.  Going to go through setup procedures for cRIO to be able to acquire data.  Found a good support page for labview 8.2 off of ni.com’s support page, going through directions.  Had a system crash while using MAX, had to reboot.  Verified access permissions and communications with fpga module, but labview won’t recognize fpga target.  Will have to call tech support to get everything set up correctly.  
Stop Time:  2:30 pm
20-Aug-07  Start Time:  12:45 pm
Contacted NI Support to solve problem with adding cRIO as a target through the Project Manager.  Need to install some additional software that was included in the software package.
Stop Time:  3:00 pm
Start Time:  7:00 pm

Continuing software installation.  Installed 8.2.1 FPGA Module and 8.2.1 Real-Time
Stop Time:  9:00 pm

21-Aug-07  Start Time:  1:30 pm
Went through online tutorial process, made 2 calls to Tech Support (Dan-Applications Engineer).  Making some progress, need to go through and set up for Interrupt system instead of DMA. 
Fig. 5a:  Host VI Diagram
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Fig 5b:  Project Explorer Diagram
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Fig 5c:  Target VI Block Diagram
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Fig 5d:  Host VI Block Diagram
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Stop Time:  4:30 pm

Start Time:  7:45 pm
Going to try to get set up using Interrupts instead, using online tutorial as a reference.  After building fpga and host vi’s, compiling and running, only getting a 0 voltage level signal.  
Have a memory leak some where (Error Code -63198), probably due to not closing Reference node correctly.  Rebooting cRIO for short-term fix.  
Fig 5e:  Host VI Front Panel Diagram using Interrupts
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Sin wave is much cleaner, although not nearly as good as it should be and scaled incorrectly.  Need to figure out memory-leak and sampling-rate issues, but progress has been made.

Stop Time:  9:45 pm

22-Aug-07  Start Time:  7:45 am

Tried to remove interrupts and look at data off fpga directly.  At 1 Hz data looks like a low-res sin wave.  Anything higher and can’t discern wave pattern, as this data is un-scalable.
Fig 5f:  Fpga VI Front panel diagram without using Interrupts
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Stop Time:  9:00 am

25-Aug-07  Start Time:  11:30 am

Copied example project for FPGA interrupt’s over to current project, fpga vi includes a calibration phase of execution.  After getting everything set up and running with a 500 uS execution time, host vi is still displaying an even remotely correct sin wave off of function generator at 3 Hz, but amplitude is correct.
Fig 5g:  Host VI Front Panel
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Stop Time:  3:30 pm

26-Aug-07  Start Time:  1:30 pm

Going to try to implement an analog counter on this using rise-edge triggering.
Stop Time:  4:30 pm

28-Aug-07  Start Time:  12:30 pm

Keep having problems with daq, going to try to implement using DMA instead.  It is supposed to be better than interrupts anyways.
Stop Time:  1:45 pm

29-Aug-07  Start time:  3:00 pm

Stop Time:  6:00 pm
30-Aug-07  Start Time:  12:00 pm

Stop Time:  2:00 pm
2-Sep-07  Start Time:  10:15 am

Dr. Hatziadoniu instructed me to develop a buffer VI module for the cRIO instead of using single interrupts.  My implementation of this so far:
Fig 6a:  Target Block Diagram
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Fig 6b:  Host Block Diagram
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Stop Time:  2:30 pm
6-Sep-07  Start Time:  12:00 pm
Stop Time:  2:00 pm

Start Time:  4:45 pm

Stop Time:  6:00 pm
Going to try to implement a buffer system that is more efficient and inline with Dr. Hatziadoniu has suggested, and only requires 1 analog input.  

Fig 6c:  Target Block Diagram

[image: image14.png]DA FIFO 1k
e
Element
Tineout

Fol





10-Sep-07  Start Time:  3:00 pm

Have been having some problems while compiling target applications.  The compiler has been locking up after about 5 minutes and won’t finish.  It seems that it is losing a connection with the fpga during that time.  Troubleshooting…MAX says status is all green.  Trying to compile bufferTarget.vi  Compile start time:  3:02 pm  Stuck at “Analyzing generic Entity <arraycollect_0001> (Architecture <rtl>).”  At 3:08 pm.  It gets to this line within 1 minute normally.  Don’t really understand why since it works fine in the emulator.  And it doesn’t represent anything to do with the fpga since it is only compiling the vi, it doesn’t try to download until the very end.  Going to try to remove array constructs.  It compiles successfully now.  Removing the “build array” block since emulator tests show that it is irrelevant.  It compiles past this point now.  Compile start time:  3:27 pm.  Stop Time:  4:02 pm.  Host VI isn’t reading data, coming up with a fifo read error.  Going to make sure fifo is set up correctly.
Stop Time:  6:00 pm

14-Sep-07  Start Time:  12:30 pm

Setting up target vi to download to flash memory so I won’t have to download every time I power-cycle the device.

Stop Time:  2:00 pm
16-Sep-07  Start Time:  1:15 pm

Keep getting the same problem over and over, while using DMA, I can get the target VI to work correctly (I believe) but the host VI never receives any data.  Trying again with simple DMA input, same problem.  Should call tech support to correct this error promptly.
Stop Time:  4:00 pm

17-Sep-07  Start Time:  12:45 pm

Called Tech Support, the guy informed me that I needed to put a FIFO write method in.  Inserted method in, it appears to be working correctly now.  
Stop Time:  2:00 pm

Start Time:  2:45 pm

Data is now being passed on from the target to the host, but it’s not calibrated.  It appears that each bit of the ADC carriers equal weight when it is converted to analog, but this shouldn’t be the case.  Found a FPGA vi that calibrates the input data before it is converted to an unsigned integer.  The problem is that I believe that this implementation needs a dynamic data type, but the DMA FIFO only supports element types, i.e. one element at a time.  Going to see if I can implement this system with interrupts.
Stop Time:  6:45 pm

19-Sep-07  Start Time:  2:30 pm

Implementing Interrupt design.
Stop Time:  4:00 pm

Start Time:  5:00 pm
Stop Time:  6:00 pm

21-Sep-07  Start Time:  3:30 pm

Fig 7a:  Target Block Diagram
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Stop Time:  7:00 pm

23-Sep-07  Start Time:  7:15 pm

Stop Time:  9:00 pm

24-Sep-07  Start Time:  3:15 pm
Emailed Brian from Tech Support the following email:

Brian-  I am still having a problem using DMA, although I have solved the problem I was having before.  I think I have a few problems with my current implementation now.  I have attached the zipped project for your reference.  

Setup:  A function generator set up to a sin wave 1 Vpp w/ a freq of 1Khz connected to AI0 with another output to an O-scope to ensure that the correct signal is being created.

On the DMAtarget vi I have it set up to calibrate the analog input data, then write the analog signal to a memory buffer 127 times, then the memory buffer sends the data out using DMA to the DMAhost.  The memory DMA Full light is constantly on, even though the memory depth is set to 1,023.  The data that the DMAtarget receives fluctuates in integers from around -50 to positive 80.  In the DMAhost, the read DMA function seems to work partly, but besides the normal values indicated from the DMAtarget vi,  the DMAhost vi receives this data but about half the time it returns a value of 4294967, which I assume is either some kind of overflow or it's reading an uninitialized memory address.  The elements remaining counter should go from 127 down to 0, but it continually reads much higher than that.  Well I think those are my main problems now, let me know what you think.

Also figured out how to zip a project for transmission.
Stop Time:  4:30 pm
30-Sep-07  Start Time:  11:45 am

Up to 1 kHz sampling period now
Fig 7b:  Front Panel Diagram w/o buffered acquisition  
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Stop Time:  5:00 pm

1-Oct-07  Start Time:  1:00 pm

It appears that I have hit a threshold with using DMA to directly sample an input, at about 1 kHz.  Going to try to implement the buffered acquisition system now that I understand how the un-buffered system works.  It is probably best to let the fpga acquire the data without any other demands on the system, then read that data after the fact.  Since DMA only supports transmitting one element at a time, I’m going to try to use interrupts to send the output array at the same time.

Fig 7c:  FPGA Block Diagram w/ buffered acquisition
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Stop Time:  5:00 pm

2-Oct-07  Start Time:  6:15 pm

Stop Time:  9:30 pm

8-Oct-07  Start Time:  2:50 pm

After much revisions am now sampling correctly at over 1 MHz.  

Stop Time:  4:30 pm

11-Oct-7  Start Time:  5:30 pm

Trying to troubleshoot the network connections problems I’m having.  More specifically, the FPGA when connected through LabView only stays connected for about 5~10 minutes before it loses the connection.  When it is connected directly to the computer via a crossover cable it stays connected for days without incident.  Error conditions:  

-When the computer is booted up, it says “Duplicate name on network”.  

-By using a network monitoring tool I have found that the default Gateway is coming up as a Desktop computer, not as a Router.  

-The Gateway’s IP address should end in a .1, but it ends with a .126.  For my network configuration, the IP address that ends in a .1 comes up using the network monitoring tool as a Solaris Server. 

-The Computer’s assigned Workgroup is “MEPLAB”, which I assume is through the Minority Engineer Program department.  

Stop Time:  9:00 pm

25-Oct-07  Start Time:  9:00 pm
Changing IP address on controller to 131.230.194.35, performed re-initialization.  Receiving all green status.

Stop Time:  11:00 pm

26-Oct-07  Start Time:  10:00 am

Testing DAQParallel project with new network settings, to run continuously for 1 hour.  Started at 10:22 am.  Stopped system at 11:22 am, no connection problems.  Working on the analogbufferedaveraged.vi file, when compiling gives error that I think is saying that an incompatible version of Xilinx is on the computer.  NI Support says I have to re-install FPGA software.  Finished re-install of software, still having compilation errors.  Going to have to call back Tech Support.  Going to leave connection to RIO on overnight, to see if it loses the connection.
Stop Time:  4:30 pm

29-Oct-07  Start Time:  7:15 pm

After much time spent with troubleshooting and in contact with tech support, resolved Xilinx error.  Had to get the IP address on the controller back to 131.230.194.7 and the workgroup to MEPLAB.  It appears to be working correctly now though, so pressing on.

Stop Time:  10:30 pm

30-Oct-0  Start Time:  1:30 pm

After meeting with Dr. Hatz, have found that there are some sampling issues that I don’t fully understand.  Also, I need to explicitly design a system to run functions in parallel.  

Stop Time:  3:00 pm

31-Oct-07  Start time:  9:00 pm

Stop Time:  10:30 pm
1-Nov-07  Start Time:  1:00 pm

Stop Time:  3:00 pm
5-Nov-07  Start Time:  1:00 pm

Stop Time:  2:00 pm
9-Nov-07  Start Time:  3:00 pm
Started working on new control systems project. 

Stop Time:  4:00 pm

10-Nov-07  Start Time:  10:30 am

Stop Time:  12:00 pm
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Take as an input a character string


Convert each character into a corresponding Morse Code number string


Multiply each number of the Morse Code number string by the fundamental frequency to get the signal to be transmitted


Amplitude Modulate the XMIT Signal with the Carrier Frequency



