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Report on the solutions selected in Exa-DoST to answer the Data 

challenges at Exascale & Design document for illustrators



Work Packages in Exa-DoST

WP1: Exascale 
I/O and 
storage

WP2: Exascale 
In-situ data 
processing

WP5: Management, dissemination and training

WP3: Exascale 
ML-based data 

analytics

WP4: Shared building blocks
& integrated illustrators
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Previously in Exa-DoST
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What it an application motif?

● This is the description of a use-case from applications
○ As specific as need be to clearly identify the problem (for real, no vague, general description)

● This a description of the problem tools & libraries we develop will solve
○ Irrelevant details can be removed (is the name of the application relevant to the use of our library?)

=> If you are used to agile methods, this is a “user story”: a problem, not a solution

● The application motif is the description of the problem our tools will solve for applications
○ It should be specific enough that if another application can relate to the motif, the tools and libraries we develop 

are useful for them to take on the shelf

● An application motif should make it possible to answer the question by another application:
○ “Your work on this application, is it relevant to me?”



Application motif example #1
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Large checkpoint motif:

“The writing of one large file (about 1/4 of the RAM) by one process per node, all nodes at the 

same time, every few hours of simulation, including as the very last step of the job. The data is 

a multi-D array, not necessarily contiguous in RAM (ghosts cells typically), but can be at the 

cost of writing a larger block of data. Only the latest write will be read and all previous writes 

can be disposed of as soon as a following write is securely written. The read happens with the 

same distribution as the writes and each process reads exactly what was written by a single 

specific process.”

● This example is inspired by Gysela and quite specific technically

● This can drive our work on IO optimization

● The Gysela name, the type of simulation that is not relevant to the checkpointing optimization has 

been removed



Application motif #2

Steering motif:

“A simulation is built by coupling two equally costly parts modeling two physical processes. One 

of the two parts is irrelevant at the beginning of the simulation (part A) and only becomes 

important when some specific conditions are met. A python script can be used to analyse the 

state of the simulation and give a probability of whether the part of the simulation should be 

started. The script requires access to two variables distributed over all processes and taking 

about 1% of the nodes RAM. The goal is to execute both the simulation and the script 

concurrently and to start part A in the simulation only when the probability it is required goes 

above 75%.”

● This motif is (freely) inspired by Coddex

● More information should be added to allow the design an in situ workflow
○ But description of the solution, the workflow is not part of the motif.
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● This is our plan to address the motifs
○ The bottleneck we already identified, and

○ Not the solution, but the way we plan to work on the solution

● What contribution by each WP will be used in each illustrator?
○ What libraries, how they will be combined?

○ What libraries from the project, but also what external libraries?

○ What is already available and needs to be integrated in applications?

○ What new features should be designed to solve the problems?

● Who will need to work with whom, on what subject

● Everything we wanted to say last time, but I asked you to delay

And now, your new episode of Exa-DoST
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What it a work-plan?



Work-plan example #1
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Large checkpoint work-plan:

“Writing large checkpoints  works well with HDF5 and one file per process when 

supercomputers are empty. Performance degrade catastrophically when external load compete 

for IO resources. We will work and apply the tools for performance analysis developed in WP1 

to better understand what really impacts performance. We will keep using HDF5 through PDI 

but will explore various IO strategies (excluding ghost cells or not, using separate or parallel 

HDF5). WP1 will work on the development of a monitoring or “IO weather” tool that can be 

installed on supercomputers to monitor the state of the elements previously identified. We will 

develop a plugin for PDI that can delay IO when the machine is too loaded. We will integrate 

and evaluate this strategy in Gysela.”

● We identify the illustrator, libraries & tools we plan to put together

● We identify some goals and know who should collaborate to reach them

● This is an initial plan and will have to be updated regularly



Work-plan example #2
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Steering work-plan:

“We will couple the simulation and analysis part in Codex. We will use Damaris through PDI to 

do so, as well as an synchronous in-process coupling. We will implement a system enabling 

asynchronous feedback from the analysis in Damaris. This mechanism will be used to provide 

the result of the analysis back to Coddex as a boolean that the simulation will use to start the 

second module when required. We will compare the performance achieved using three 

configurations: synchronous analysis, on dedicated cores or on dedicated nodes. We will 

design an algorithm based on these experiments to determine the best placement in 

production. If time allows we will compare the result to a solution based on Deisa.”

● Similar to the previous example: illustrator, libraries & tools, goals, people, to be updated regularly

● Important: every-time some work is identified, the person in charge or contact should be clearly listed

● Warning: both examples are totally artificial and do not reflect the work that will actually be done



How we’ll work
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Gysela

SKA
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How we’ll work
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● We have 3 “libraries & tools” Work-packages

● We have 3 “illustrator” groups

● Remember about distributed matrix multiplication?

● Session leaders (WP1-2-3 leader + illustrators representative)

○ Should come prepared, with some slides to launch the work

○ Will animate the sessions

● Please feel free to use a collaborative note taking system

○ But identify one responsible for the notes of each session

● We’ll have feedback after each breakout

○ To keep everyone synchronized
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