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The performance of high-speed NVM (Non-Volatile Memory) is improved, and its access speed will be the
same as DRAM in the near future. In this paper, we assume a computer architecture in which the main
memory and the hard disk are replaced by the NVM. Although the NVM inherently keeps the written data
ever, it is not enough for data persistence. TAKAOQO, proposed in this paper, is a library for persistent data
on NVM. It provides a global naming function to a persistent data, using which the data can be accessed
in the subsequent execution. TAKAO also provides a data protection mechanism to keep data consistency
even when a power failure occurs. TAKAO is provided on top of a functional programming language Scala.
Since Scala has a referential transparency which means that data is not updated destructively, it is easy to
keep data consistency for persistent data. We introduce an atomic update mechanism for data modification
as well. Scala runs on JVM (Java Virtual Machine), and the JVM has technical issues to be implemented
on NVM. One is how to separate persistent data with others. We propose a recovery GC which marks
necessary internal data for persistent data and collects useless data. As for another issue, an atomic update
implementation, we use a similar technique as software transactional memory. In this paper, we describe the
design and detailed implementation of TAKAQ, and finally show the performance evaluation.
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