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BB ..

Start

Cache miss which occurred in an upstream fragnment
cache or cache miss ol a previous empty block cache
of an upstrcam replayed fragment cache or phantom
fragment cache

CC ... Prepaging hil or cache hit which occurred in an
upstream fragment cache

DD ... Read request to previous cached block cache of
upstream replayed cache or phantom [ragment cache

EE ... Cache hit in a downstrcam [ragment cache

FF ... No

GG ... Yes

301 ... Host or program waits for a request for block reading
from disk or RALD.

302 ... Which block does the read request correspond to?

303 ... The corresponding fragment is read as fragment cache
from disk by fragment prepaging or some form ol’
propaging, and the fragment cache is ingerted into an
upstream MRU position.

304 ... The corresponding fragment cache is moved (o an
upstrecam MRU position. However. the requested block
is read from disk without prepaging.

305 ... The fragment cache is moved to an upstream MRU
posilion

306 ... The fragment cache is inserted into a downstrcam
MRU position.

307 ... Did the cache hil occur below downstream?

308 ... Is the hil a prepaging hit which occurred below
upstream?

310 ... Number ol (ragment caches belonging upstream > Nu

311 ... Withdrawal [rom cache of prepaged block caches of

the upstream LRU fragment cache, and insertion of
the fragment cache into a downstream MRU position.

[che = Al



WO 2009/088194 A2 I 0000 00 T A A0 A

CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, &7}:

D, T6). —  FAZRARIA glo] TS BuA 45 F ol B
W 2 (72 48.2(g))

(57) Abstract: The present invention relates to a prepaging data management method for a computer storage device. In the
prepaging data management method for a computer storage device according to the present invention, the full cache is managed in
fragment cache units, and the fragment caches are divided upstream and downstream. The said prepaging data management
method comprises: a first process involving control in such a way that on the upstream there are the said prepaged block cache and
the said cached block cache while on the downstream side there is only the said cached block cache; a second process in which the
number (Nu) of fragment caches which there can be on the said upstream side is updated using the differential value of the total of
the prepaging hit rate and the cache hit rate; and a third process in which, when the number of the fragment cache comprised up -
stream is greater than the number (Nu) of the updated fragment caches mentioned hereinabove, the upstream LRU (Least Recently
Used) fragment cache is moved downstream in accordance with LRU policy, and the prepaged block cache of the said fragment
cache is eliminated from the said full cache.
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