UCB CS 162 - Operating Systems and Systems
Programming “Lecture 21 - Filesystems 3- Case Studies,
Buffering, Reliability, Transactions”

Filesystems 3: Case Studies, Buffering, Reliability, Trans-
actions

In previous lectures, we saw that a directory is just a file mapping file names to file
numbers. There are two such types of mappings -

1. Hard links - Maps a file name to a file number. The fist hard link is created
when the file is created. There can be multiple hard links, and hard links can
be created and removed using syscalls like 1ink() and unlink(). When all
hard links to a file are removed, the file is deleted.

2. Soft links - These are also called symbolic links (symlinks). They map a file
name to a different file name.

Memory Mapped Files

Traditional I/O involves reading and writing to regions of memory on disk, usually
with buffers and caches in between. Memory mapping of files is a technique in which
we “map” the file into RAM by giving it a virtual address, and then we can use
the RAM as a cache without needing buffers, and the RAM is backed by the file in
memory. This technique is often used to set up inter process communication.

Buffer Cache

The buffer cache is just a region in memory that is used to cache (hash table) disk
blocks, inodes, directory entries, etc. It is a write back cache with LRU replacement,
and is completely implemented in software by the kernel. It also supports prefetching
for sequential disk access. It also writes blocks back to the disk periodically, in case
of a crash.

It improves the performance a lot, but it also means that we have to worry about
reliability. In the lecture, Kubi describes 3 important properties of a system -



1. Awvailability - The probability that the system is responsive, but not necessarily
working correctly.
2. Durability - The ability of the system to recover despite faults.

3. Reliability - The ability of a system to perform correctly under the stated
conditions.
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