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Abstract

Even though Non—Volatile Memory (NVM) is used for data storage, a page table should be built to access data in it.
And this observation leads us to the Persistent Page Table (PPT) scheme that keeps the page table in NVM persistently.
By the way, processors have different page table structures and really operational page table cannot be built without
virtual and physical addresses of NVM. However, those addresses are determined dynamically when NVM storage is
attached to the system. Thus, the PPT should have system-independent and also address-independent structure and
really working system-dependent page table should be built from the PPT. Moreover, entries of PPT should be updated
atomically and, in this paper, we describe the design of PPT that meets those requirements. And we investigate how file
systems can decrease the journaling overhead with the swap operation, which is a new operation created by the PPT.
We modified the Ext4 file system in Linux and experiments conducted with Filebench workloads show that the swap
operation enhances file system performance up to 60%.
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