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RE: Write Caching and disk to disk
backup performance.

by Thomas Hoops

Summary: This paper should help you understand
Write Cache and why it can have a big impact on
your system performance but little impact on the
performance of your disk-to-disk backup.

Meaning of Terms. Write Cache. Write Cache, as
it ismeant today, refersto amechanism of your
computer system where any information to be stored
onto the magnetic mediainside your hard driveis
temporarily held in closeand fast electronic
computer memory (RAM or DRAM). The contents
of the memory can be written to the hard drive later.

Thebenefit of Write Cache. Write Cacheisa
performance improvement mechanism. Becausethe
hard driveisusually the slowest form of computer
memory, any operations on the hard drive slow the
computer down tremendoudly. If those operations
can be performed in the computer’s memory, the
computer can perform much faster.

Many times programswill create, writeto, alter and
deletefiles. If these operations are small enough and
close enough together that they can be performed in
the memory space in the computer allocated for
caching rather than on the hard drive, the
performance gain isenormous. For exampleif a
program needs to create atemporary filethat storesa
computed table of 120000 values based on
someone’s body weight, the programmer may have
opted to save program memory and have the
computer storethose valuesin atemporary file.
When the program begins creating thefile, the
computer begins storing the datain its cache
memory, unknown to the program which thinksitis
creating afile on the hard disk. Inthisexample, the
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amount of datachosenwill easily fit in the space of
most computer’s Cache memories. When the
program closes or the data changes, the program
erasesthefile. Becausethisoperationissmall and
quick, the system’s cache mechanism never even
operateswith the hard drive. Thus, all operationsare
performed without the slowdown associated with
transferring datato the hard drive.

Some programstypically alter datain the same spot
on the hard drive many times before leaving the data
inastableform. Again, thisoperationisideal for
write cache because write cacheissimply making
rapid changes to the same piece of datain memory
without needing to update the hard drive.

However, in operations where large amounts of
different data must be written to the hard drive, write
cacheisamost useless. Becausewritecacheis
typically the size of the remaining unused electronic
memory in the system, most write caches of today’s
computers are between 128 MB and 800MB in size.
When write cacheis out of space and can no longer
storethewrite operations, it beginstransferring that
datato the hard drive. Thus, if you transfer 100GB
of datato your hard drive, only thefirst 128 to
850MB goesquickly.

Because Windows uses unused memory for write
cache, if your operating system and programs are
using large portions of memory, your availablewrite
cachesizewill beless. So, evenif programsare
dormant but loaded in memory, other programs
which can benefit from write caching can be slowed
because thereis not enough write cache memory
availablefor the datato stay away from the hard
drive.
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Thedisadvantage of Write Cache. Theprimary
problem with write cacheisthat becauseit isin the
computer’smemory, if the computer |oses power
before the dataiswritten to the hard drive, whatever
datawas supposed to be saved won't be. Thus, itis
common for write caching to write data to the hard
drive when the system isdoing nothing elsein order
tolimit these potential problems. Thisfunctionis
referred to as“Write Delay” - the amount of time
from when the program writes the data to the disk
beforeitisSREALLY written to the disk.

Write caching isalso abad ideafor removable disks.
For example, if aprogram iswriting datato your
USB hard drive and then signalsthat it is done, you
may unplug the drive before write cache hasfinished
actually writing the datato the disk. Because of this,
removable drives under windows usually havewrite
caching disabled.

Theimpact of writecacheon your backup.
Because backupstypically transfer large volumes of
data, write cache's performanceimprovementsare
usually negligible. And, because most backup
operationsareto removabl e disks, writecacheis
usually not even enabled.
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Thegraph below illustratesthe statistical effective-
nesswrite caching hasrelative to the amount of
cache memory in asystem.
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