=i 22-47-10-17 The Journal of Korean Institute of Communications and Information Sciences *22-10 Vol.47 No.10
https://doi.org/10.7840/kics.2022.47.10.1556

Inter-Blockchain Communication Message Relay Time
Measurement and Analysis in Cosmos
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ABSTRACT

The blockchain platform increase in various fields, and the need for blockchain interoperability for
interworking between heterogeneous blockchains is being raised. Cosmos can utilize virtual asset exchange and
mutual functions with Inter-Blockchain Communication protocols (IBC). Inter-chain communication can reduce
the transaction processing speed (TPS) per second of the entire network as the number of inter-chain
transactions increases, due to the longer processing process than intra-chain communication. Therefore, when
using blockchain interoperability, it should be evaluate the communication performance between blockchains so
that they can be designed with a balance between scalability and compatibility. In this paper, we propose a
method for measuring message relay time between blockchains in Cosmos and present the results of the
measuring. We also estimated the message relay time distribution between blockchains and analyzed the

correlation for each message relay period.
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E 2. ERAQ 2 wAA A 2 AR
Table 2. Time for interval of IBC message relaying
Statistical
. IBC Msg [GtoT|TtoR|RtoA
Properties of . . . .
. Relay Time | time time time
interval(Sec)
Min 28.17 0.00 3.00 5.00
Max 138.66 79.30 | 72.00 | 94.00
Mean 55.44 19.62 | 13.51 | 22.31
Median 52.15 16.73 | 13.00 | 18.00
Var 295.02 123.48 | 16.44 | 172.62
Std 17.17 11.11 4.05 13.13
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Table 3. Kolmogorov-Smirov, Shapiro-Wilk test result

Test\Category statistic p-value
Kolmogorov-Smirov | 0.0194284334 | 0.8391204478
Shapiro-Wilk 0.9971379041 | 0.0730665996

E 4. Anderson-Darling 734 Z=}
Table 4. Anderson-Darling test result

Category\Test
statistic 0.3620477324

[0.574, 0.653, 0.784, 0.914, 1.088]
[15.,10., 5., 25, 1.]

Anderson-Darling

critical_values

significance_level

E5. 38 o2 25 2 A4 A A7 sl
Table 5. Predicted IBC message relay time range by
probability

probability (%) relayI P;fr:n;n :rslaggeiSec)
68.3 (28.599, 62.768)
95.4 (19.304, 92.989)
99.7 (13.030, 137.761)
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Table 6. Correlation coefficient between IBC message
relay time and interval time

Interval time Corrlation coefficient

G to T time 0.602792
T to R time 0.214533
R to A time 0.731259
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