1Fall 1998, Lecture 33Improving PerformanceUsing a Disk CachenHave OS (not hardware) manage a diskblock cache to improve performancelUse part of main memory as a cachelWhen OS reads a file from disk, it copiesthose blocks into the cachelBefore OS reads a file from disk, it firstchecks the cache to see if any of theblocks are there (if so, uses cached copy)nReplacement policies for the blocks:lSame options as pagingnFIFO, LRU using clock / second chancelEasy to implement exact LRUnOS just records time along with everythingelse it has to update when a block is readlBut � sequential access degrades LRUnSolution: free-behind policy for largesequentially-accessed files � as block isread, remove previous one from cache

2Fall 1998, Lecture 33Improving Performance withDisk Head SchedulingnPermute the order of the disk requestslFrom the order that they arrive inlInto an order that reduces the distance ofseeksnExamples:lHead just moved from lower-numberedtrack to get to track 30lRequest queue: 61, 40, 18, 78nAlgorithms:lFirst-come first-served (FCFS)lShortest Seek Time First (SSTF)lSCAN (0 to 100, 100 to 0, �)lC-SCAN (0 to 100, 0 to 100, �)

3Fall 1998, Lecture 33Disk Head Scheduling (cont.)nFCFS (used in Nachos)lHandle in order of arrivalnSSTFlSelect request that requires the smallestseek from current track

01020304050607080901000102030405060708090100

4Fall 1998, Lecture 33Disk Head Scheduling (cont.)nSCAN (Elevator algorithm)lMove the head 0 to 100, 100 to 0, pickingup requests as it goesnLOOK (variation on SCAN)lDon�t go to end unless necessary

01020304050607080901000102030405060708090100

5Fall 1998, Lecture 33Disk Head Scheduling (cont.)nC-SCAN (Circular SCAN)lMove the head 0 to 100, picking uprequests as it goes, then big seek to 0nC-LOOK (variation on C-SCAN)lDon�t go to end unless necessary

01020304050607080901000102030405060708090100

6Fall 1998, Lecture 33Improving Disk PerformancenKeep some structures in memorylActive inodes, file tablesnEfficient free space managementlBitmapsnCareful allocation of disk blockslContiguous allocation where possiblelDirect / indirect blockslGood choice of block sizelCylinder groupslKeep some disk space in reservenDisk managementlCache of disk blockslDisk scheduling

7Fall 1998, Lecture 33Disk ManagementnDisk formattinglPhysical formatting � dividing disk intosectors: header, data area, trailerlMost disks are preformatted, althoughspecial utilities can reformat themlAfter formatting, must partition the disk,then write the data structures for the filesystem (logical formatting)nBoot block contains the �bootstrap�program for the computerlSystem also contains a ROM with abootstrap loader that loads this programnDisk system should ignore bad blockslWhen disk is formatted, a scan detectsbad blocks and tells disk system not toassign those blocks to fileslDisk may also do this as disk is used

8Fall 1998, Lecture 33Disk Management (cont.)nSwap space managementlSwap space in normal file systemlSwap space in separate partitionnOne big file � don�t need whole file system,directories, etc.nOnly need manager to allocate/deallocateblocks (optimized for speed)nDisk reliabilitylData normally assumed to be persistentlDisk striping � data broken into blocks,successive blocks stored on separatedriveslMirroring � keep a �shadow� or �mirror�copy of the entire disklStable storage � data is never lost duringan update � maintain two physical blocksfor each logical block, and both must besame for a write to be successful