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Filesystem Concepts
- Unix-like filesystem Hierarchy

High performance filesystems in our cluster
- HWFS (Hardware filesystem)
- VFS (Virtual filesystem interface)
- PFS (Parallel filesystem)

Creating a new filesystem for HWFS controller
- Filesystem-Related Kernel Structures
- Mounting our new filesystem
- Putting it all together — read, write, remove

Summary
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Unix-like Filesystem Hierarchy
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Normally, a collection of files and directories is called the filesystem.
We are mainly concerned with disk-based filesystems and PFS in the future.
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Parallel File Systems

An example parallel file system, with large astrophysics checkpoints distributed across multiple 1/0O
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servers (I0S) while small bioinformatics files are each stored on a single 105

- Stripe data across multiple resources

- Simultaneous use of multiple servers, disks, and network links
- Block-based or region-oriented accesses
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Architectural view of the Linux file system components

User space contains
the applications and
GNU C Library.

The file system calls
(open, read, write, close)
talk to VFS layer to
access storage device.

The VFS is the
primary interface to the
underlying file systems
which may behave very
differently from one
another.
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Reference :

http://web.mit.edu/tytso/www/linux/ext2intro.html
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What happens if we install HWFS?

root
etc home mnt bin
hda hwfs

7N

filel file2 sub_dir ...
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Kernel structures used when mounting HWFS yrs mount point

insmod hwfs.ko

mount -t hwfs none /mnt/hwfs /mnt/hwfs

user mode I
kernel mode file_system_type file_system_type
VFES super block
| name ext2 name hwfs
s_type
get_superblock() get_superblock()
kill_superblock() kill_superblock()
next next
. hwfs_create file()
hwis_fill_sb() hwfs create dir()
\
hw ->cmd_reg
hw -> read_reg
on DDR2 memory
super block hwfs hardware core
inodes \ Command register
Read buffer
data blocks
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Kernel structures used when reading from a file

fd = open (* /mnt/hwfs/filel ", O_RDONLY) buffer

read (fd, buf, 512)

user mode
kernel mode mount list
VES file_system_type node
HWES
buffer

.read = hwfs_read
N

hw -> filename
hw ->cmd_reg

hw -> read_reg
on DDR2 memory
super block hwfs hardware core
File name register
inodes Command register
Read buffer
data blocks
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Kernel structures used when writing to a file

fd = open (* /mnt/hwfs/filel ", O_WRONLY) buffer

write (fd, buf, 512)

user mode
kernel mode mount list
VES file_system_type node
HWES
buffer

.write = hwfs_write

v
hw -> filename
hw ->cmd_reg
hw -> write_reg

on DDR2 memory

super block hwfs hardware core
File name register
inodes Command register
Write buffer
data blocks |
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Kernel structures used when removing a file

rm /mnt/hwfs/filel
user mode

kernel mode mount list

VFS file_system_type node

HWFS

.unlink = hwfs_unlink

v

hw -> filename
hw ->cmd_reg

on DDR2 memory

super block hwfs hardware core
inodes File name register
Command register
data blocks




Summary

- An individual filesystem based on our hwfs core
- A Linux 2.6 kernel module

- Support regular Linux file system calls (mount, read, write, remove,
umount )

- Work in parallel with NFS, Ext2, Ext3

Disk-based files are transparent to user application
PFS daemon can access files via HWFS

High speed reading and writing to a small amount of very large files
Reduce the workload on processors

Parallel HWFS co-ordinate file access from multiples disks
Present a single filesystem image for applications
Each HWFS manages its local storage



