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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

3. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22193373

4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 09/07/2026

When you are ready to submit your video files, please contact our China Location Producer, Junling Cheng.   

Current Protocol Length
Number of Steps:  35
Number of Shots:  49 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Zimo Zhou: This research focuses on automatic Web UI generation using RIP metadata and evaluates its reproducibility across multiple LabVIEW systems. 
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
Describe the research contexts or systems in which this protocol can be applied.
1.2. Zimo Zhou: This research can be applied to control engineering education, remote labs, and LabVIEW simulations/hardware with standard scalar numeric/Boolean variables.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

CONCLUSION:


Describe the most important consideration or challenge when performing this protocol.
1.3. Zimo Zhou: The key consideration when executing this protocol is maintaining consistent experiment IDs, VI paths, and proxy settings, as discrepancies can disrupt metadata retrieval and SSE updates.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.


How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.4. Zimo Zhou: Future studies can extend this work to physical hardware, incorporate safety interlocks and multi-user arbitration, and evaluate system scalability through benchmarking.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.



Videographer: Obtain headshots for all authors available at the filming location.


Protocol  
2. Building the Fan Model VI
Demonstrator: Zimo Zhou 
2.1. To begin, open LabVIEW [1], create a new virtual instrument, and save the file as fengshan.vi (Fengshan-dot V-I) in a directory accessible to the RIP (R-I-P) WebService process [2]. During RIP experiment registration, enter the path of the selected virtual instrument [3].
2.1.1. WIDE: Talent in front of the computer, opening the software
2.1.2. SCREEN: A new virtual instrument being created. The file being saved as fengshan.vi.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=22193373
2.1.3. SCREEN: RIP experiment registration being opened. The path of the selected virtual instrument being entered.
2.2. On the Front Panel, add the input controls for the fan model, such as Enable, PWM (P-W-M), Load, Tau, KMaxRPM (K-Max-R-P-M), and Disturbance [1]. Set Enable as a Boolean control, and set PWM, Load, Tau, KMaxRPM, and Disturbance as double-precision floating-point numeric controls [2].
2.2.1. SCREEN: The Front Panel being opened. Input controls being added for the fan model.
2.2.2. SCREEN: Enable being set as a Boolean control. PWM, Load, Tau, KMaxRPM, and Disturbance being set as double-precision floating-point numeric controls.
2.3. Next, add the output such as SpeedRPM (Speed-R-P-M), SteadyRPM (Steady-R-P-M), TimeS (Time-S), SpeedNorm (Speed-Norm), CurrentA (Current-A), and PowerW (Power-W) for the fan model, and set all the output indicators as double-precision floating-point indicators [2].
2.3.1. SCREEN: The output indicators being named SpeedRPM, SteadyRPM, TimeS, SpeedNorm, CurrentA, and PowerW. All the output indicators being set as double-precision floating-point indicators.
2.4. Add a While Loop to the Block Diagram [1]. Then, add two Shift Registers to store speed_prev (Speed-Prev), and time_prev (Time-Prev), and initialize both values to 0 [2].
2.4.1. SCREEN: A While Loop being added to the Block Diagram.
2.4.2. SCREEN: Two Shift Registers being added. speed_prev and time_prev being assigned to the Shift Registers. Both values are being initialized to 0.
2.5. Add a Formula Node inside the While Loop [1]. Connect Enable, PWM, Load, Tau, KMaxRPM (K-Max-R-P-M), Disturbance, speed_prev, and time_prev to the left input terminals of the Formula Node [2]. Set SteadyRPM, speed_next (Speed-Underscrore_Next), SpeedNorm, CurrentA, PowerW, and time_next (Time-Underscore-Next) as the right output terminals [3].
2.5.1. SCREEN: A Formula Node being added inside the While Loop.
2.5.2. SCREEN: Enable, PWM, Load, Tau, KMaxRPM, Disturbance, speed_prev, and time_prev being connected to the left input terminals of the Formula Node.
2.5.3. SCREEN: SteadyRPM, speed_next, SpeedNorm, CurrentA, PowerW, and time_next being set as the right output terminals of the Formula Node.
2.6. Build the Enable control logic outside the Formula Node. Use Enable as the selector signal so that u equals PWM when Enable is True, and u equals 0 when Enable is False [1].
2.6.1. SCREEN: The Enable control logic being built outside the Formula Node. Enable being connected as the selector signal. u being set to PWM for True and to 0 for False.
2.7. Enter the fan model code in the Formula Node. Use it to calculate the steady-state speed, actual speed, normalized speed, current, power, and run time [1].
2.7.1. SCREEN: The fan model code being entered in the Formula Node. The code is being used to calculate the steady-state speed, the actual speed, the normalized speed, the current, the power, and the run time
2.8. Connect the output speed_next from the Formula Node to the SpeedRPM indicator, and also link speed_next back to the right Shift Register for speed_prev [1]. Then, connect SteadyRPM to the SteadyRPM indicator [2].
2.8.1. SCREEN: The speed_next output being connected to the SpeedRPM indicator and to the right Shift Register for speed_prev.
2.8.2. SCREEN: SteadyRPM being connected to the SteadyRPM indicator.
2.9. Connect the time_next to the TimeS indicator, then link time_next back to the right Shift Register for time_prev [1]. Connect SpeedNorm, CurrentA, and PowerW to the corresponding output indicators [2].
2.9.1. SCREEN: time_next being connected to the TimeS indicator and to the right Shift Register for time_prev.
2.9.2. SCREEN: SpeedNorm, CurrentA, and PowerW being connected to the corresponding output indicators.
2.10. Add a Wait function inside the While Loop and set the wait time to 50 milliseconds [1]. Add a Stop Local button and connect it to the conditional terminal of the While Loop [2].
2.10.1. SCREEN: A Wait function is being added inside the While Loop. The wait time is being set to 50 milliseconds.
2.10.2. SCREEN: A Stop Local button is being added. The button is connected to the conditional terminal of the While Loop.
2.11. Then save fengshan.vi [1].
2.11.1. SCREEN: fengshan.vi being saved.

3. Registering the Fan Experiment in the RIP Server
3.1. Open RIPWebService.lvproj (R-I-P-Web-Service-L-V-project) in the LabVIEW Project Explorer [1]. 
3.1.1. SCREEN: The LabVIEW Project Explorer is being opened. RIPWebService.lvproj is being selected and opened.
3.2. Then, open Configuration.vi from the project tree and locate the experiment configuration table [1].
3.2.1. SCREEN: Configuration.vi being opened from the project tree. The experiment configuration table is being located.
3.3. Add a new experiment row. Set Name to fan and enter the full path to the saved fengshan.vi file [1].
3.3.1. SCREEN: A new row is being added to the experiment configuration table. Name is being set to fan. The full path to the saved fengshan.vi file being entered.
3.4. Fill in the remaining configuration fields. Set Authors to the experiment author, Keywords to Fan, Description to fan speed model, and Sampling Freq (Frequency) to 200 [1].
3.4.1. SCREEN: The remaining configuration fields are selected. Authors being set to the experiment author. Keywords are set to Fan. Description is being set to fan speed model. Sampling Freq being set to 200.
3.5. In the LabVIEW menu, select Edit, choose Make Current Values Default, and save Configuration.vi [1].
3.5.1. SCREEN: The Edit menu being opened. Make Current Values Default being selected. Configuration.vi being saved.
3.6. Restart RIP WebService and confirm that the fan experiment remains listed in the Configuration interface after restarting [1].
3.6.1. SCREEN: RIP WebService being restarted. The fan experiment is being checked for remaining listed after the restart.
 
4. Preparing the Front-End Page for the Fan Experiment
4.1. Place Fan_Automatic_UI.xhtml (Fan-Underscore-Automatic-Underscore-U-I-X-H-T-M-L) in the Client directory used as the front-end root directory [1].
4.1.1. SCREEN: Fan_Automatic_UI.xhtml is being copied into the Client directory, used as the front-end root directory.
4.2. Open Fan_Automatic_UI.xhtml with a text editor [1]. Locate the experiment ID variable in the script section and set the experiment ID to fan [2].
4.2.1. SCREEN: Fan_Automatic_UI.xhtml being opened in a text editor.
4.2.2. SCREEN: The experiment ID variable is located in the script section. The experiment ID is being set to fan.
4.3. Verify that the page obtains the current access origin through window.location.origin, requests experiment metadata through rip.info (rip-info), and passes the returned metadata to autobuildUI \[1]. 
4.3.1. SCREEN: window.location.origin, rip.info(), and autobuildUI() being verified in the script.
4.4. Then, save Fan_Automatic_UI.xhtml [1].
4.4.1. SCREEN: Fan_Automatic_UI.xhtml being saved.

5. Configuring the Caddy Access Path for the Fan Experiment
5.1. Open the Caddyfile with a text editor [1].
5.1.1. SCREEN: The Caddyfile is being opened in a text editor.
5.2. Set the front-end root directory to the Client directory containing Fan_Automatic_UI.xhtml [1]. Select an unused local port for Caddy to provide browser access to the web page and the RIP routes [2]. 
5.2.1. SCREEN: The front-end root directory is being set to the Client directory containing Fan_Automatic_UI.xhtml.
5.2.2. SCREEN: An unused local port being selected for Caddy browser access.
5.3. Add a route that rewrites /fan (Slash-fan) to Fan_Automatic_UI.xhtml [1].
5.3.1. SCREEN: A route being added to rewrite /fan to Fan_Automatic_UI.xhtml.
5.4. Identify the RIP WebService port configured in LabVIEW [1]. Add a reverse proxy rule that sends /RIP/SSE (Slash-R-I-P-Slash-S-S-E) requests to the RIP WebService [2].
5.4.1. SCREEN: The RIP WebService port being selected  in LabVIEW.
5.4.2. SCREEN: A reverse proxy rule being added to send /RIP/SSE* requests RIP WebService .
5.5. Then, add a reverse proxy rule that sends /RIP* (Slash-R-I-P) requests to the RIP WebService [1].
5.5.1. SCREEN: A reverse proxy rule is being added to send /RIP* requests to the RIP WebService.
5.6. Open the Command Prompt on Windows [1] and change to the local Caddy download or installation directory [2].
5.6.1. SCREEN: Command Prompt being opened on Windows.
5.6.2. SCREEN: The command is being entered to change to the local Caddy download or installation directory.
5.7. Then, start Caddy with the specified Caddyfile. Confirm that Caddy starts without reporting a configuration error [1]. Open localhost in a web browser and verify that the fan web user interface is generated [2].
5.7.1. SCREEN: The command is being entered to start Caddy with the specified Caddyfile
5.7.2. SCREEN: localhost is being opened in a web browser. The fan web user interface being generated.
6. Verify the Operating Results of the Fan Experiment
6.1. Verify that the front-end page automatically generates the Enable, PWM, Load, Tau, KMaxRPM, and Disturbance input controls [1].
6.1.1. SCREEN: The front-end page displaying the automatically generated Enable, PWM, Load, Tau, KMaxRPM, and Disturbance input controls.
6.2. Confirm that the front-end page displays the SpeedRPM, SteadyRPM, TimeS, SpeedNorm, CurrentA, and PowerW output variables [1].
6.2.1. SCREEN: The front-end page displaying the SpeedRPM, SteadyRPM, TimeS, SpeedNorm, CurrentA, and PowerW output variables.
6.3. Adjust PWM and observe whether SpeedRPM increases as PWM increases and decreases as PWM decreases [2].
6.3.1. SCREEN: PWM being adjusted. SpeedRPM increasing and decreasing in response to changes in PWM.
6.4. Then, adjust the load and observe whether SteadyRPM and SpeedRPM decrease as the load increases [1].
6.4.1. SCREEN: Load being adjusted. SteadyRPM and SpeedRPM decreasing as the load increases.
6.5. Adjust the Disturbance. Observe whether SpeedRPM, CurrentA, and PowerW change in response to the disturbance input [1].
6.5.1. SCREEN: The Disturbance input being adjusted. SpeedRPM, CurrentA, and PowerW changing in response to the disturbance input
6.6. Verify that TimeS continues to increase, confirming that the back-end fan virtual instrument is running continuously [1].
6.6.1. SCREEN: TimeS continuing to increase while the back-end fan virtual instrument remains in continuous operation.
6.7. Use the same workflow to build and deploy the DC motor PID position control model [1].
6.7.1. Talent in front of the computer setting the DC motor PID position.
and 
LAB MEDIA: Figure 9
























Results

7. Results 

7.1. After entering the fan Web address, the page automatically generated input controls and output display fields from the RIP metadata [1].
7.1.1. LAB MEDIA: Figure 7. Video editor: Highlight the labeled input and output controls. 
7.2. During normal operation, TimeS increased continuously [1]. When PWM increased, SpeedRPM and SteadyRPM increased accordingly [2]. When the load increased, the fan speed decreased [3]. When the disturbance was adjusted, SpeedRPM, CurrentA, and PowerW changed accordingly [4].
7.2.1. LAB MEDIA: Figure 7. Video editor: Highlight the output field labelled 'TimeS'.
7.2.2. LAB MEDIA: Figure 7. Video editor: Highlight the output fields labelled 'SpeedRPM' and 'SteadyRPM'.
7.2.3. LAB MEDIA: Figure 7. Video editor: Highlight the input control labelled 'Load' and the output field labelled 'SpeedRPM'.
7.2.4. LAB MEDIA: Figure 7. Video editor: Highlight the input control labelled 'Disturbance' and the output fields labelled 'SpeedRPM', 'CurrentA', and 'PowerW'.
7.3. After entering the motor Web address, the page automatically generated the corresponding controls and output fields from the RIP metadata [1].
7.3.1. LAB MEDIA: Figure 12. 
7.4. When the setpoint changed, the position responded to the new target value [1]. When Kc (K-C), Ti (T-I), and Td (T-D) were adjusted, the output response, control voltage, and measured angular velocity changed accordingly [2]. When Reset control was activated, the model variables returned to their initial states [3].
7.4.1. LAB MEDIA: Figure 12. Video editor: Highlight the input control labelled 'Setpoint' and the output field labelled 'Position'.
7.4.2. LAB MEDIA: Figure 12. Video editor: Highlight the input controls labelled 'Kc', 'Ti', and 'Td', and the output fields labelled 'Voltage' and 'Measured angular velocity'.
7.4.3. LAB MEDIA: Figure 12. Video editor: Highlight the 'Reset control'.
7.5. A RIP POST communication failure reported a 502 Bad Gateway error for the RIP POST request [1].
7.5.1. LAB MEDIA: Figure 14. Video editor: Highlight the browser console entry showing 'POST' with the '502 (Bad Gateway)' error.
7.6. Successful browser-side communication showed successful page loading, RIP POST requests, and an active SSE request [1].
7.6.1. LAB MEDIA: Figure 15. 
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