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What Is a PVR?

¥ TV feed (analog/digital badcastnetwork)
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Why bother?

¥ Unlike PCsCE devices ae dimensionet bt
their intended purpose

¥Therefore we try to quantn‘y the wrstcase
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TheABISS framgork

Actl ve Bloc k I/0O Sc heduling Sy stem

¥ Based orReal-Time File Systeseach efbrt

¥ Provides syscalls to allocate 1/0O bandwidth
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The theoly

¥ Fragmentation is usuplexpressed as a
percentage
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Anatony of a had disk

¥ The drive can ead
all blocks on a
track in a single
rotation

¥ The lgout of
blocks on the next
track takes into
account the time it
takes to shift the
head




Fragments and ga

¥ A gapis the space beteen two segments of
a Plenot belonging to that Ple
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Relatie speed

¥ In the iIdeal caseeading a Ple tals a single
seek and aatation for each track belonging
to the Ple

¥ In the real casereadmg a IDIe tals one seek
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Relatie speed pplied

¥ By inspecting ho Ples hee been laid out on
the diskwe can calculate thesiative speed
for each Pleusing:
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First experiment

¥Created a tool calleghvr si mto simulate a typical
PVR scenario

" File size unormly distributed betveen 500 MB
and 5 GB on a 100 GB Plesystem

Up to 2 sinultaneous ecordings

" 5 . - L
- Normally-distributed popularity rating
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First experiment

¥Output of pvr si mis a set of extent m@as,one Pr
each Ple it has eated

¥ Created a tool callethddf r gchk to calculate the
average elative speedand to pioduce animations of
the layout of the bPlesystem during itsdifme
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First experimentXFS
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First experimentresults
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First experimentresults

¥ Relatie speed turns out to be highl
Plesystem dependent

¥ All blesystems deterioratever time
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FS design principles

¥ Keep chunks of blocks togethée., use
extents

¥ When writing nultiple streamsallocate fom
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Theory of fragmentatiol

¥ How to determine if (when) the
fragmentation leel is bounded?
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Theory of fragmentatiol

¥ Debne quantitiesn ands as dllows,




ragmentation equilibriu

new fragmentw
- blocks already occupied

~ newdata
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Fragmentation equilibriu

¥ For bles of sufpcient sizesing the allocation
principles stated befe, the decease of &e fagments
(f) equalsl




Fragmentation equilibriun

¥ According to the pevious esultthe number
of fragments that makup a Ple depends on
the free space




Second experiment

¥ The Large-bldn-Memory-metadatéExtent-basedrile
System was implementeaif this purpose

¥ The Lirux kernel was patched to ignerwrites of
blocks with ony zero- bytes Speeding up the
smulatlon SIC mbca | —
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Second experimentesults

Moving average of fragment count

0% free
1% free
2% free
5% free
L 10% free

20% fre
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Second experimentesults

¥There gopears to be aweet spot at 5% e
space

¥ Result matches our ediction:
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First experiment (eprise)
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Conclusions

¥ Relative speésia useful measeifor
plesystem fragmentation

¥ Impact is limitedeven the worst performer

did not drop belov 60%
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Questions?




