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One of the way to reduce the cost of computing is the usage of non-dedicated computing resources like: volunteer machines [1]; 
nodes of clusters [2] or supercomputers [3] out of the main load; virtual machines of cloud providers [4]. To take into account the 
specifics of these environments in computational applications (compute-intensive), it is sufficient to divide the computations into a 
set of tasks. However, to use unallocated resources in data-intensive tasks, it is also necessary to select a distributed storage system, 
since the performance of the storage system will have a significant impact on the efficiency of computing in general.

Thereby, questions about choosing an appropriate distributed storage system, predicting the performance of an application with a 
selected system, fine-tuning an application are relevant.

As an approach to solving these issues, the paper considers a load test and its software implementation, built on the basis of the 
problem of counting pairs of diagonal Latin squares of the 7th order [5].
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The idea of the test is pairwise comparison of special mathematical objects — normalized diagonal Latin squares (DLS) of the 7th 
order. A pair of DLS can be combined into a new square, each element of which is obtained by combining the elements of the original 
DLS in matching positions. In this case, the new square can also have the DLS property: not contain repeating elements in all rows, 
columns, main and secondary diagonals. So, it's related to the orthogonality of the initial pair of DLS.

For the test preparation, it is essential that the computational process that implements the calculation of orthogonal pairs of Latin 
square processes is (a) modeled by the typical information-pair data processing often used in practice in specific AllPairs problems; 
(b) has simple criteria for the correctness of the results, since the number for the DLS of a given order is known; (c) significantly 
depends on the internal algorithms of the storage system; (d) test data set used by 171200 normalized 7th order DLS, unique and 
programmatically used.

The test is performed for various partitions of a set of DLS into files: all DLS in one file, DLS in 2 files, DLS in 3 files, and so on. Files 
with DLS contain an approximately equal (no more than one square difference) number of squares. These tests measure the average 
time to search for orthogonal pairs of DLS. Testing of different partitions of the set of DLS iis performed until the minimum 
computation time is reached. A decrease in time should be observed due to parallelization, and an increase in the calculation time 
after reaching the minimum value is due to a decrease in the complexity of processing per unit of processed data and, consequently, 
an increase in the share of overhead costs per unit of processed data. The best distributed storage system provides the least amount 
of computation time and greater speedup, all other things being equal, and is also more efficient for less granular tasks.

The developed application for testing uses the DLS generator provided by the authors of the work; task launcher based on the 
Templet SDK [6, 7]; Everest platform server [8, 9], distributing tasks among Everest agent programs installed on resources. Clients of 
the storage system under study are also installed on the resources. Deployment and testing of the described software infrastructure 
was performed on a VPN server with the TLJH system [10]. Separate TLJH sessions were used to simulate resources, and a directory 
shared by TLJH users in the VPN server's file system was used to simulate the storage system. The correctness of the test execution 
for a different number of partitions of the DLS array into files was experimentally verified; speedup 1.5 obtained for partitioning an 
array into 2 parts on 10 virtual processors.
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The paper proposes a load test for investigating the performance of distributed file systems based on the algorithm for searching for 
orthogonal pairs of diagonal Latin squares of the 7th order. A software implementation of this test, suitable for execution on arbitrary 
unallocated computing resources of the Internet, has been made. The performance of the software implementation of the test was 
verified in the configuration described above. In the future, the test is planned to be used for a comparative study of the Everest 
storage system and the IPFS system [11] for applicability in practical tasks of data processing on unallocated computing resources.
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