Initial Design Proposal

Group member:

Shuanglong Zhang.   
I’ll do it on my own, so just me.

Description:

The core idea is to give some control of the file system to determine when, in what condition to issue read and write request. In some circumstances, we may want to forces a request to complete before one time point, while by default file system usually “buffer” more than one requests and do them all after a while for efficiency mostly. That means there is no guarantee that those requests can be complete before one set time point. So it is needed in some cases that we want some specific control on those operations to force it complete. 

Background and related work:

Real-Time File-systems Guaranteeing Timing Constraints for Disk Accesses in RT-Mach.

Linux file-system I/O for hard real-time applications.
Sporadic Server.  ww2.cs.fsu.edu/~stanovic/sporadic_server_dd_project/
General project design:

Build a tool inside linear to measure the amount and timing of the read and write requests issued from the file system through a sliding window(See Figure 1 below).
The new layer is used to count for transaction data in a sliding window, which will be sent to the actual block device. If it exceed over one point, the request from higher layer will fail.

The layer has a interface in /proc so user can get statistics from the modified linear device.
Add additional control based on this statistics over kernel timers and transaction size.

The kernel timers(ext3, jbd, possibly page cache) and transaction size(ext3 and jbd) are used to control whether it should flush.

Additional control part maybe too much for me to complete by the end of this semester and if so I will continue this work after the final.

Expected challenges:

Lots of code to read and understand.

Bugs are difficult to find in kernel development and even more difficult when it comes to file system.
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