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 Large amounts of data 

per second are 

generated during the 

experiments.

 Efficient computing 

systems are required to 

store and process data in 

a relatively short time!

 The system should provide 

enough performance through 

balanced loading of resources.
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 Large amounts of data 

per second are 

generated during the 

experiments.

 Efficient computing 

systems are required to 

store and process data in 

a relatively short time!

How to ensure
designing, continuous 

improvement and 
scaling of such systems?
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Digital twin

Priakhina D., Korenkov V. The relevance of creating a 
digital twin for managing distributed data acquisition, 
storage and processing centers (accepted in print)

o Modeling of complex 

computing systems.

o Describes the system.

o Reflects the processes taking 

place in the system.

o Testing of the system with 

different variants of equipment 

parameters, data flows and 

jobs.
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INPUT DATA
 Architecture and hardware 

parameters of computing 
infrastructure.

 Characteristics of data flows and 
jobs flows.

FUNCTIONAL PURPOSE

 Designing of computing infrastructure.

 Analysis of the efficiency and reliability 

of computing infrastructure.

 Testing scaling scenarios based on 

data flows and jobs flows 

requirements.

 Assessment of the required amount of 

resources for specific tasks.

 Checking jobs flows management 

strategies.

COMPUTER MODEL

Real-time operation throughout the entire computing infrastructure life cycle.

Priakhina D., Korenkov V., Trofimov V. A method of constructing digital twins for solving problems of effective management and 
development of distributed data acquisition, storage and processing centers (accepted in print)



Software complex for creating 
digital twins
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Modeling core

 Universal – applicable for 

modeling computing 

infrastructure without changing 

the program code.

 Probabilistic distributions are 

taken into account when forming 

data flows, jobs flows, and criteria 

for the functioning of equipment.

 Used for design tasks, system 

scaling during operation, 

searching for problem areas 

when data flows and jobs flows 

change.

Verified by the example of the 

BM@N experiment computing 

infrastructure
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Create a digital twin

Building the computing 

infrastructure

The prototype of the web service 

has not yet been localized.

 Setting the equipment 

parameters.

 Setting characteristics of 

data flows and jobs flows.
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Configuration of 

computing infrastructure 

scaling scenarios

Parameters for modeling:

 experiment name;

 description;

 duration of work;

 speed up of 

modelling;

 objects and events for 

logging.
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Starting the digital twin

Simultaneous run of all 

modifications is possible
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The digital twin results

Available for viewing:

 data storage load volume;

 using cores on computing 

components;

 load on communication links;

 job queues, the number of 

completed jobs;

 distribution of files in storages.
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Experiment duration: 24 hours

First experience

To calculate:

? data storage volumes;

? network load;

? load of computing resources etc.
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First experience

Results 1. Constant data generation 

Data storages

~ 1 700 TB on the Buffer ~ 5 000 TB on the Storage for 

intermediate data 
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First experience

Results 1. Constant data generation 

Computing resources

~ 1 500 cores are occupied 

by jobs

~ 400 000 jobs will be done 

for 30 hours
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First experience

Results 1. Constant data generation 

Network

~ 150 Gbit/sec 

between the Trigger 

and the Buffer

~ 150 Gbit/sec 

between the Buffer

and the Computing 

resources

~ 800 Gbit/sec 

between the 

Computing resources 

and the Storage for 

intermediate data
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First experience

Results 2. Data generation efficiency – 20%

Data storages

~ 400 TB on the Buffer ~ 1 200 TB on the Storage for 

intermediate data 
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First experience

Results 2. Data generation efficiency – 20%

Computing resources

~ 1 500 cores are occupied 

by jobs

~ 100 000 jobs will be done 

“on the fly”
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First experience

Results 2. Data generation efficiency – 20%

Network

~ 50 Gbit/sec 

between the Trigger 

and the Buffer

~ 40 Gbit/sec 

between the Buffer

and the Computing 

resources

~ 250 Gbit/sec 

between the 

Computing resources 

and the Storage for 

intermediate data
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Conclusions

 Software complex can be used for create digital twins of SPD 
computing infrastructure.

 Digital twin of SPD online filter can help calculate:

o the required storages volumes;

o time for data processing;

o use of computing resources;

o loading of communication links, etc.

 Future plans:

o adding the probabilities of various events in the system;

o running digital twins for different scenarios of experiment.
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