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Read-safe snapshot (RSS) & Z ™ CCIZI1T B /3N—2 3 VBT HAS W T OLTP O ¥ T — & =84 L CHlEm T
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TEFRD CC FETIL HTAP RARDMERED RIEIZH L L—BMARFERTREe ) 7V & A LT — Z 53t Bl o0 F28U T8 L
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This dissertation describes on the theory and methodology of a high—performance serializable Hybrid
transactional/analytical processing (HTAP) system for consistent real-time data analyses.

HTAP systems developed to efficiently execute two types of processing in the database management system
(DBMS), online transactional processing (OLTP) mainly for write and online analytical processing (OLAP)
mainly for read of data, have attracted much attention.

Concurrency control (CC) that ensures consistency/serializability of updated data is an essential element
of database management system (DBMS).

Even if only the consistency of the transaction history on the OLTP side is guaranteed, the consistency
of HTAP systems might be broken due to the participation of read-only transactions on the OLAP side.

Systems need to allow many users to read/write data concurrently, so inconsistent results and anomalies
will be obtained if consistency is not guaranteed.

Moreover, due to the property of connecting OLTP and OLAP components, HTAP systems need to deal with the
problem of different access methods.

OLAP tends to access data represented in tabular form per column but OLTP handles data per row.

The conversion from processed data in OLTP to columnar data is the one of major issues in HTAP systems
for accelerating OLAP.

This dissertation proposes read-safe snapshot (RSS) that ensures consistency and high performance, and
a mechanism named SCMAT that aggregates the conversion from processed data in OLTP to columnar data based
on a version identifier on CC.
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