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Relevance
• Mathematical models elaborationleads to an increase in the numberof applied approaches andmethods
• The number of applications andit’s computational complexity areincreasing
• Complicated inter-programexchanges and tasksmanagement on the computer
• The storage, cataloging andanalysis of the results ofexperiments becomes morecomplicated



Main goals
• Unification of a interaction withremote computing resources
• Unification of a applicationspreparation for computationalexperiments
• Providing the ability to manage andtrack the progress of user tasks ingraphical interface
• Unification of storage, access andanalysis of the computationalexperiments results



Web laboratories
• Domain specific weblaboratories have a rich andresponsive GUI1,2
• Generalized web laboratorieshave ability to integrate third-party applications3

1https://www.sim4design.com
2https://nucleonica.com/
3Sukhoroslov O., Volkov S., Afanasiev A. A Web-BasedPlatform for Publication and Distributed Execution of ComputingApplications // 14th International Symposium on Parallel andDistributed Computing (ISPDC). IEEE, 2015, pp. 175-184



Digital platform
• Client-server application
• User access to the server througha web browser via HTTP/HTTPSprotocol (with websocket usage)
• MySQL database for storing metadata
• SSH access to supercomputerswith the ability to dynamically addnew entries



Technology stack
Programming language:
• TypeScript
Server:
• Node.js
• Express.js
• TypeORM
Client:
• Vue.js
• Quasar



Database
•User
•Resource
•Access
•Application
•Scenario
•Project
•Calculation



Computing resources
• Resource is arepresentation of a remotesupercomputer. Includes:IP or hostname, port, taskqueue system type
• Access is a representationof the user-resourcerelationship. Includes:username, homedirectory, personal rsa-keys



Applications integration
• Application is representation ofthe programs in the weblaboratory. The main meta-information is in the applicationpassport in yaml format,includes: build and runcommands, description of theinput parameters and output data
• Scenario is a representation ofthe applications set aimed atsolving a specific problem. Meta-information in yaml formatincludes: description and order oflaunching applications, internallinks of output and input data



Computer experiments. Preparation
• Project is a combination ofcomputationalexperiments. Includes:text description and set ofcalculations
• Calculation is a functionalpart of the platform andrepresents computationalexperiment. It provides:preparation, configurationand run of theapplications, storage andaccess to the results



Computer experiments. Tasks
• Task is a representationof user tasks on aremote computer.Includes: unique taskID, current status in thequeue
• Digital platform allowsstarting and stoppingjobs, access to standardI/O streams



Numerical results analyzing
• Analysis of the results of acomputational experimentis carried out using thefollowing approaches:
– direct access to textdata files, pictures andvideos
– non-interactiveanalysis and renderingof data into image files
– interactive “in-web”visualization of datafiles



Resource-side analyzing
• Interaction with outputdata allows direct displayof images and moviesgenerated from data filesvia processing utilities ona remote computer
• The digital platformallows the developer toembed the necessary dataprocessing utilities



Interactive visualization

1https://kitware.github.io/visualizer/
2https://kitware.github.io/paraviewweb/index.html

• Direct interactivevisualization of data files.It is possible to use thefollowing approaches:
– Embedding of KitwareVisualizer1
– Developing originalGUI to ParaViewWebserver2



Conclusion
• The peculiarities of applying complex mathematical models are considered
• The web laboratories approach to simplify the application of complexmodels is proposed
• The architecture of the digital platform and the stack of technologies for itsimplementation are proposed
• Preliminary implementation of the web laboratory for supercomputersimulation of deposition processes has been implemented
The work was carried out with the support of the Russian Science Foundation,project No. 21-71-20054
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