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Hi, I’m Stephanie Qie, and during my internship I worked on Graphical Creation and Manipulation of Subroutines in Visual Programming



BACKGROUND

•Dataflow diagram editor

•Graphical User Interface (GUI)

•Reductus
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So for my project, I’m working on the dataflow diagram editor, which is a graphical user interface, or GUI, that allows the user to manipulate 1-d and 2-d scientific data. It is based off of the d3 JavaScript library, which is used to manipulate data with interactive GUIs. The files are in JavaScript, HTML, and CSS. The dataflow diagram editor is one of the applications of Reductus, which is NCNR’s data reduction system.
Reductus is basically a web application that provides support for data reduction and simple fitting of ncnr data. It lets the user do calculations on scientific data without having to write a program; for example, it supports common operations required to convert raw x-ray and neutron reflectivity data to a reflectivity curve in physical units. 




MODULES

•Represent different functions 

•Wired together to be used as operations in a program

•A module has a title, module type, configuration, input 
and output terminals, and x and y coordinates
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So, modules represent different functions that transform the data inputs to the outputs. They can be wired together so that the values from one module can be fed into another module. And in the dataflow diagram editor, the user can arrange a template of modules to be used as the operations in a program, which is just a collection of modules that are wired together. For example, if a user wants to divide a number by another number, and then subtract that with a third number, there would be a module representing division and one representing subtraction. The dividing module’s output terminal would be wired to the subtracting module’s input terminal, so that the result from the division would be subtracted by the third number. Both modules have two input terminals because they need two sources of data; they each have one output terminal because they only produce one result. Each module has a unique title, module type, configuration that contains parameters that serve as additional functions or information, input and output terminals, and x and y coordinates. A module can have different numbers of input and output terminals, because the input terminals represent how many sources of data it would need, and the output terminals represent how many results would be produced



DATAFLOW DIAGRAM EDITOR
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In the dataflow diagram editor, the user can add different modules, load the example template, choose files, and show the data. When the user adds a module, a new module appears and is displayed on the GUI. This function allows the user to create a template from scratch, or add modules to an existing template. When the user loads the example template, a wired template of modules appears. When the user chooses files, the user can upload a previously saved template into the editor. This allows the user to be able to save their work, and then update it later. When the user chooses to show the data, a new window in the web browser pops up that has the information of the modules and wires. The wires’ information would be the data and the target. The user can also delete modules, delete wires.



GOAL

•To convert a template of wired modules into a 
single combined module

•Allow user to create complex templates

•Make functions flexible
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So the goal of my project is to be able to convert a template of wired modules into a single combined module. The combined module feature is important because it would allow the user to be able to create more complex templates, by being able to wire together combined modules. It would also make the data more cohesive, and easier to read. In addition, it would make the functions more flexible: instead of a custom-written function, people using the Reductus system could change it from the website without having to change the source code of the server where the functions are defined



COMBINED MODULE

•Contain all of modules’ data, and inputs, outputs, exposed 
parameters, module name
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A combined module would represent a template of wired modules. It would contain all of the modules’ data, along with other information that the user would select in popup boxes. The combined module can be wired to other modules, and be able to create larger and more complex templates from combined modules. They would choose whether to have the format as a single combined module, or a combined single module. For a single combined module, the displayed module would look like a single module, and for a combined template module, the displayed module would look like the wired module template with the modules squished together and no wires. The user can also choose the inputs from the modules that have exposed input terminals, as well as the outputs from the modules that have exposed output terminals. The user can then choose which parameters in the template to expose, so that they can be modified by the user. Lastly, they can choose the name of the combined module. 
In the data when the user presses the select data button, the combined module will also have information of all of the parameters, and its inner wires. 




EXPAND COMBINED MODULE

•Reverts the combined module to the wired template

•Allow for modules to be updated easily
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In addition to combining a template of wired modules, the user can also choose to expand the combined module. This would revert the combined module to how it looked before it was combined, and make it easier to make changes and inspect the inner modules. The template would have its individual modules and the wires that connect the inputs and outputs. Inside of the data, the modules would be separate as well as their wires. The combined module would be remove and replaced by the template.



TESTING

•Branched off of d3-science library

•Notepad++

•Anaconda Python 

•Git Bash
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So for testing, I created a separate branch off of the master branch of the d3-science library on GitHub.com, which allows me to be able to edit the files without affecting the main files currently being used, or have my own version of the files. And also GitHub.com is a website that allows programmers to save their code, and easily collaborate with other people. So in Notepad++, I added code to the existing files, and used git bash to update my files, and anaconda python to use a local host to be able to test my program on a webpage.








CONCLUSION

•Combined module 

•Expanding combined module

•Need to work on backend
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The combed module button allows the user to convert a wired template of modules into a single combined module, that contains all of the modules’ data along with additional information such as inputs. The expand combined module button allows the user to take a combined module and turn it back into a wired template, with all of the modules having separate data and wires connecting them. In the future, the program needs to be edited so that it will work in the backend, so that the functions and information from the graphical user interface can be used for data.
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