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Memory Mapping (MMAP)
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Readcount Dbytes from positioroffset  of a
file descriptorfd :

#include <unistd.h>
off_t Iseek(int fd , off_t offset , int whence);
ssize_t read(int fd ,void *  buf , size t count );
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Problems

A Allocate local buffer in program
A 2 syscalls: seek to file position, read from file
and copy data to local buffer

A Workflow behind scenes:
I Kernel reads from disk into FS ca¢hptional)
I Copy data across kernel/userspace border
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https://drawings.jvns.ca/filesystem-cache/
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=2 With Java It gets worsel!!l =
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A Allocate local buffer in JVM space (direct
buffer)

A Application uses heapyte]]
A Copy: kernel> direct buffer->byte[]
A Apache LuceneSimpleFSDirectory
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Multithreading

A One file descriptor per index file in Lucene
A Seek / read must be synchronized:!
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Readcount bytes from positioroffset
file descriptorfd :

#include <unistd.h>
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4 Pros/Con®R

A Lucene implementationNIOFSDirectory

A Prevents duplicate copy in most cases (native
F 0O0Saa 02 GRANBOUE 0

A Reads in chunks; bad for random access (do
values)

A Works well on Linux, Java implementation on
Windows is broken
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Questions 9?

A Why do we copy data at all?

A If we know a page is in file system cache:
Why not access it directly?

A Why do we need to ask kernel to load
something from disk because we need It?
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Memory Mapping:
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A Prevents copy of data between buffers (OS
kernel, usefrspace, java heap)

A Nosyscalls

A ldeal use of FS cache

A Simple coddat least theoretically)
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https://en.wikipedia.org/wiki/File:Virtual_memory.svg
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https://gabrieletolomei.wordpress.com/miscellanea/operating-systems/virtual-memory-paging-and-swapping/

Advantages

Supermicro X11DPi NT Memory Slots
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A Kernel manages
free space, no
program logic
needed!

A Just add more
d w! ‘até speed
up your index!
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