
Figure 1

Figure 2

receiving from a user, as primary entity-ID, one of a plurality of entity-
IDs, the primary entity-ID comprising a first and second bit string

generating a mapped-ID from the primary entity-ID, such that 
i) the mapped-ID is unique to the primary entity-ID, and

ii) the mapped-ID comprises the first bit string of the primary entity-ID
and a further bit string different from the second bit string of the primary

entity-ID

generating, using a hash function, a shard key from the primary entity-ID 
or the mapped-ID, wherein the hash function generates the shard key 

based on a value of the first bit string

storing the primary entity-ID, the mapped-ID, and the shard key in the 
same row of a database
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Entity-ID Mapped-ID Shard key Create time …

Entity-ID 1 Mapped-ID 1 0 12 Oct 2022 16:30:00

Entity-ID 2 Mapped-ID 2 0 10 Oct 2022 15:30:00

Entity-ID 3 Mapped-ID 3 1 01 Sep 2022 13:30:00

Entity-ID 4 Mapped-ID 4 2 12 Aug 2022 10:30:00

… … … …

Entity-ID X Mapped-ID X 1023 12 Sep 2022 10:30:00

Entity-ID Mapped-ID Shard key Create time …

Entity-ID 1 Mapped-ID 1 0 12 Oct 2022 16:30:00

Entity-ID 2 Mapped-ID 2 0 10 Oct 2022 15:30:00

Entity-ID Mapped-ID Shard key Create time …

Entity-ID 3 Mapped-ID 3 1 01 Sep 2022 13:30:00

Entity-ID Mapped-ID Shard key Create time …

Entity-ID 4 Mapped-ID 4 2 12 Aug 2022 10:30:00

Entity-ID Mapped-ID Shard key Create time …

Entity-ID X Mapped-ID X 1023 12 Sep 2022 10:30:00
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Figure 4
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Figure 5

Figure 6
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Figure 8
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Figure 9

storing a new entity-ID and a new mapped-ID associated with the entity-
ID in a new row of the first database

Transmitting the new entity-ID and the new mapped-ID to the second and 
third database server

Determining a conflict between the received new entity-ID and new 
mapped-ID and an existing entity-ID and associated existing mapped-ID 

stored in the second database
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Determining a valid mapped-ID associated with the new entity-ID
S904

Updating the second database based on the new entity-ID and the 
associated valid mapped-ID

transmitting the new entity-ID and the valid mapped-ID to the first and 
third database servers

S905

updating, by first database server, the first database based on the new 
entity-ID and the associated valid mapped-ID, and

updating, by third database server, the third database based on the new 
entity-ID and the associated valid mapped-ID
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Figure 10
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Secondary Storage
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