Instructions for using the TREQ/GEM PSHA Training Manual examples

Version: Vitrual Box

Please read these instructions in their entirety! 

Preface
These instructions explain how to run the examples provided with GEM Foundation’s PSHA Training Manual. The examples are provided as Jupyter Notebooks, and use the OpenQuake Engine, the OpenQuake Model Building Toolkit, the GMPE Strong Motion Toolkit, and the Generic Mapping Tools. As part of the training material, we provide a Virtual Image that already has these dependencies installed. Thus, to use these training materials, it is possible to install only the Virtual Box software and load the Virtual Image, rather than installing the software dependencies on one’s own computer. 

Instructions

1. Download and install Oracle VirtualBox for your operating system following https://www.virtualbox.org/wiki/Downloads
2. Download notebook.ova from https://downloads.openquake.org/vbox/. This is the OVA file (a virtual appliance) that is customized for these examples. Take note of where you save the file. 
3. Open VirtualBox, and select File -> Import Appliance

[image: ]
4. Use the file manager (the icon in the red box) to navigate to notebook.ova  and select the file, the select Continue at the bottom of the window.
[image: ]
5. Keep the default settings and select Import. Then Agree to the terms and conditions. A new Virtual Machine (VM) called Notebook will appear in the Oracle VM VirtualBox Manager.
[image: ]

6. In Settings, check that the Network tab settings match the following figure. [image: ]
7. Also check that in the System tab, “Hard Disk” is ticked in the “Boot Order”, and “Enable EFI” is ticked in the “Extended Features”.
8. With Notebook highlighted, choose Start. The VM will start in a new window. If at any point you click the mouse inside the VM screen, the following window will appear. If this happens, choose Cancel.
[image: ]

9. When the VM is done loading, there will be a black screen with white text indicating that the Notebook VM is running. The second line provides an IP address. (Note: Ignore the prompt to provide login information. If the text is too small to read, you can increase it using View -> Scaled mode). 

[image: ]
10. Open a browser and type the URL <IP>:8080. For example:
[image: ]
	
The browser will navigate to a Jupyter environment 
[image: ]
Figure 1. Jupyter environment home page

11. Upload ExampleMaterial.zip to the JupyterHub. You can do this by either clicking the “up” arrow (below “Run”) or dragging and dropping into the file browser in the Left Sidebar. Track the upload in the progress bar on the bottom of the screen.
[image: ]
Figure 2. Bar showing progress of the .zip file upload. Wait until bar disappears to move to the next step.
12. Unzip the material using a terminal window (bottom panel of the “Launcher”, see Figure 3). Type “cd” to enter the home directory, and then “unzip ExampleMaterial.zip”. This expands the contents into a new folder called “ExampleMaterial”. 

[image: ][image: ]
Figure 3. Left: Launcher screen showing the position of the Terminal button (circled in red). Right: Terminal shell showing the command used to unzip the example material and the output of the command.

13. From the file browser, navigate to “ExampleMaterial”. There will be twelve iPython notebooks with the extension .ipynb. 

Note!! Example 2 must be run before Examples 3, 5, 6, 7, and 8; the rest can be run in any order. 

14. The notebooks are run by using the “play” button (indicated below) to execute a selected cell (e.g. as in Figure 4)
 [image: ]
Figure 4. A notebook opened in the JupyterHub with the "play" button indicated.

or in their entirety by selecting Kernel -> Restart Kernel and Run All Cells from the menu bar (Figure 5). 

[image: ]
Figure 5. A second method of executing the notebook cells using the Kernel tab in the menu bar.








Virtual machine limitations
In some cases, notebook cells may fail to execute and instead return a warning that too much of the VM memory is in use, e.g. WARNING: root:Using over 91% of the memory in jupyter.gem.lan! To prevent or remedy this type of error, close and shut down all notebooks that are not in use. Closing the tab for a specific notebook is not sufficient; the kernel must be shut down. If a kernel is still active, the notebook will have a green dot to the left of its name in the Left Sidebar. Right-click on the notebook, and select Shut Down Kernel (see Figure 7). 

[image: ]
Figure 7. Method for shutting down an active kernel, which is indicated by a green dot to the left of the file name.


We encourage users to test minor modifications to the notebooks in order to increase their understanding of the key concepts in PSHA, however, we suggest that users refrain from making changes that drastically increase the memory demands (e.g., greatly decreasing the site spacing or adding a large number of sources in the simple PSHA demonstration.) 
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