SYSTEM AND METHOD OF DYNAMICALLY CHANGING FILE
REPRESENTATIONS Field of the Disclosure The present disclosure
relates generally to distributed file systems. More specifically, the present
disclosure relates to dynamically changing file representations within a
distributed file system. BACKGROUND [00021 As the value and use of
information continues to increase, individuals and businesses seek

additional ways; {esRiRRe NG A HaTa BIP BIAHN QRA eRtonyavailable to
users is informatigRaRA I YSEM R IVREOERAOIrRQdling system

generally processes, compiles, stores, and/or communicates information
or data for business, personal, or other purposes thereby allowing users
to take advantage of the value of the information. Because technology
and information handling needs and requirements vary between different
users or applications, inforn¥itignofidhdlbigclwgstems may also vary
regarding what information is handled, how the information is handled,

how mUthPRsRSEh LGP T8 Bristass ean statydo shspRtisdritatyaicar Mrie
SpeishbampdiRficiaptdie daioemadien fHay AeEeresaadsPiorad, or

communicated. The variations in information handling systems allow for
RERTLRO AR ARG Yeibhiedbilse y&Rral or configured for a specific

user or specific use such as financial transaction processing, airline
reservations, enterprise data sé%r%qg(ﬁ{@% communications. In
addition, information handling systems may include a variety of hardware
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communicate information and may include one or more computer
Ryninspies st ddHignY AteinSrarRs h et siRIA S ERaRn-CaPafPtfFes of
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different file representation schemes, which can vary based on the tXp%e of
al
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operatjons, Qther systems can -l . . )

value of the information. Because technology and information handling needs and
requirements vary between different users or applications, information handling
systems may also vary regarding what information is handled, how the information is
handled, how much information is processed, stored, or communicated, and how
quickly and efficiently the information may be processed, stored, or communicated.
The variations in information handling systems allow for information handling
systems to be general or configured for a specific user or specific use such as financial
transaction processing, airline reservations, enterprise data storage, or global
communications. In addition, information handling systems may include a variety of
hardware and software components that may be configured to process, store, and

communicate information and may include one or more computer systems, data

storage systems, and networking systems.

Certain types of information handling systems, e.g., distributed file systems,
can employ different file representation schemes, which can vary based on the type of
system. Some distributed file systems, such as a parallel virtual file system (PVFS),

can employ striping to improve performance for large operations. Other systems can
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use a log or a journal based approach for speed and reliability. Still other
systems can use plain, or regular, files due to the relative simplicity of
such files. Striping and parallel input/output (10) operations work well for
large file system operations. However, for small file system operations,
striping increases the overhead and can result in relatively poor
performance. For write intensive operations, Iog or journal based systems

can r sult in relatively er mance b e these _s! s can
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support different file representation schemes can allow a user to manually
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method of dynamically chaniging file representations. SUMMAR
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af lle, determining whether actess to the file includes a large file
@\@@Téﬁ@iﬁlm easrmaNfilecsperstibtfidand dynamically changing the file
representation associated with the file based on an access pattern
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third aspect, there is provided an jnformation handlin stem in ﬁi
ST bR A AR T RN Do Lo e A e

aAREEDS NONEOr embedded within the memory. The file access monitor is
configured to monitor one or

Accordingly, there is a need for a system and method of dynamically changing

file representations.
SUMMARY OF THE INVENTION

Hence, in a first aspect, there is provided a method of dynamically changing a
file representation including monitoring access to a file, determining whether access to
the file includes a large file operation or a small file operation, and dynamically
changing the file representation associated with the file based on an access pattern

associated with the file.

In a second aspect, there is provided a method of preventing file transitions
including determining whether a transition lock is in place on a file, and allowing a
change in a file representation associated with the file when the transition lock is not in

place.



more files within the information handling system and dynamically change

a file representation associated with each of the one or more files based

on access patterns associated with each of the one or more files. BRIEF
DESCRIPTION OF THE DRAWINGS It will be appreciated that for

simplicity and clarity of illustration, elements illustrated in the Figures

have not necessarily been drawn to scale. For example, the dimensions

of some of the elements are exaggerated relative to other elements.
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[0012] The use of the same reference symbols in different drawings
indicates similar_gigpRsRdteR|> RBRASERIRERRRIDTN OF

DRAWINGS An information and ing system is disclosed and can include
a processor and a mem %iln communication with the processor. Further,

a file acdewdl hisriRsF e GhihehiBB AR HihiR dHdamRbH) ustigR, clements

ACCEETMANHQY CRANONIRN RNBLLHAE, Hesh Within thedmormatiolmple, the
handling system and change a file representation associated with each of

Heneraons plorenited Heapbcs s paatetirs Askbuate P hrhedipast
heLeReRhN RIS Rty Rdigated KAV eV HeSCHRSRA ihd described

combination with the Figures is provided to assist in understanding the
{WHBHRGECY SRS dEr PRSP P |me§ didisSion will focus on specific
implementations and embodiments of the teachings.

FIG. 1 is a general diagram illustrating an information handling system;

FIG. 2 is a flow chart illustrating a method of monitoring files within an

information handling system;

FIG. 3 is a flow chart illustrating a method of dynamically changing file

representations within an information handling system; and

FIG. 4 is a flow chart illustrating a method of preventing changes to file

representations within an information handling system.



This focus is provided to assist in describing the teachings and should not
be interpreted as a limitation on the scope or applicability of the teachings.
For example, much of the following focuses on dynamically changing file

representations within a distributed file systems. While the teachings may

[ﬁﬁf '%KQSSQ%%RQQM@&%]% 81“0%%'}9 n’bﬂ] i%egl épe%‘? (ri?a\xiglssoir? 10%94228%'1&
in other applications and wit several difteren types of architectures sUuch
cagdistgblitietheomputing architectures, client/server architectures, or
middleware server architectures. Referring initially to FIG. 1, an

information handling system is shown and is gl%nerall designated 100.
For purposes oA AL RESGRERHON S BRARGNGSom may

include any.instrumentality or aggregate of instrumentalities, operable to
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The information handling system may include random access memory
QRANIYGRELSE more processing resources such as a central processing

unit (CPU) or hardware or software control logic, ROM, and/or other types

of nonvolatile.reeanery, Addiianalcompensits af taa ferpationmhaoding.s
.system may -4 include one or more disk drives, one or more network ports

ForesiFinRSf WRAcsiaRding tevicadnenditciessdhetrnngdhedatiowing
At dA D) DRGeesn Spedifasim KryGantiors BHAUSEDithanvidsardisplaings.
1ﬁ\hegjnformation.g:ggintdlir;%%%)zs,t%m mﬁe)ay also include one or more buses
BRISBIE o FFRHERE CAMSTURIREIO I HethiEA RS 40 FE MlripaRe
inemppenéatsa lhrjtﬁ&fﬂ@ﬂl&{eﬁi&'mmemlliaﬁoﬂh@\/mtilﬁbiéﬁ-"chlmgﬂeffor example,
infarmation.handling. system 100 can include a.network 102. For .
iUt e S
dastabnietividid sflsfehhy. oWaitothbinattongherepteAsiilysteatatzedRiGhit, the

a%ﬁgemo]ﬁ?%g Qalcﬂcf‘rlllég?ngyfgl%to%ee&tl AL lillgeort%grlldpplications and with several
different types of architectures such as distributed computing architectlires,

client/server architectures, or middleware server architectures.

Referring initially to FIG. 1, an information handling system is shown and is
generally designated 100. For purposes of this disclosure, an information handling
system may include any instrumentality or aggregate of instrumentalities operable to
compute, classify, process, transmit, receive, retrieve, originate, switch, store, display,
manifest, detect, record, reproduce, handle, or utilize any form of information,
intelligence, or data for business, scientific, control, or other purposes. For example,
an information handling system may be a personal computer, a network storage
device, or any other suitable device and may vary in size, shape, performance,
functionality, and price. The information handling system may include random
access memory (RAM), one or more processing resources such as a central processing
unit (CPU) or hardware or software control logic, ROM, and/or other types of

nonvolatile memory. Additional components of the information handling system may
-4 -



a second user computer 106, and an Nth user computer 108 coupled to
the network. The first user computer 104 can include a processor 110
and a memory 112 coupled to the processor 110. The second user
computer 106 can include a processor 114 and a memory 116 coupled to
4 itionally, the Nth user computer. 108 can include a
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th filey: r led. to the petwork. The first file seryer
kS T e R A R e
PrBrEs s cTdededor filecsenyamiad oznbirictace thepragessbard@are
@}gpgr{ggg)ory 134 coupled to the processor 132. Moreover, the Nth file
server 126 can include a processor 136 and a memory 138 coupled to
the prqocessor 136. In a particular embodiment, the file servers 122, 124,
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144 cou ssor 142. A file access monitor 146 can be

g Fnab%ea\gé%?&ﬁﬁﬁg {‘%%rﬁﬁ% AN Yrthe T rRRASOBIPERFIRR Tuothe file

access monitor 146 can include logic, that can be executed in order to
manag&sahesteindoreHiles thtitecantbe Stdfedn withindhetfite servens hid, 104,
12401 | iment. the file a S manitor 146 can
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regular file representation, or a write file representation. " The large
repres;ilgtation caré'nclu e a striped file representation in which the file

can be dRAAEGTS B AN EipisA SRS ANcHe ¥dr&elat ARS8l server
Entverd Stript Blizeds e paraeeiesdhantearhe set, edafingm Ly aruserean

% El% C{eegtulrar gislgorr?%ease atlatigrrrll (i)?di{:%ecsb Exh?g dﬂ%et ile is to be sltgged as is.
& writd fifé fepresentation y pled to the processor 128. The second
file server 124 can include a processor 132 and a memory 134 coupled to the
processor 132. Moreover, the Nth file server 126 can include a processor 136 and a
memory 138 coupled to the processor 136. In a particular embodiment, the file
servers 122, 124, 126 can be connected to the network 102 via a file manager server
140. The file manager server 140 can include a processor 142 and a memory 144
coupled to the processor 142. A file access monitor 146 can be embedded within the
memory 144 of the file manager server 140. The file access monitor 146 can include

logic that can be executed in order to manage one or more files that can be stored

within the file servers 122, 124, 126.

In an alternative embodiment, the file access monitor 146 can be embedded
within the memory 130, 134, 138 of one of the other servers 122, 124, 126. Further,
the file access monitor 146 can be embedded within the memory 112, 116, 120 of one

of the user computers 104, 106, 108.



IS a representation of a file that is efficient for files that include frequent
write operations. The write file representation can include a lob structured
file representation. The file system monitor 146 can monitor the files
within the system 100 at the fiIe Ievel without interruption. Further, based

on file activit ef|I system or 14@i n choose
24,
reprezent%%rgn or eaegh trlllét su g%acr?t? ﬁ/g}rﬂgeﬁméhégate |<S:€févr%§/lc%? fhle
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is an optimal file representation. Also, the file system maonitor 146 can
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repr sentation to a regular file representation. In a particular embodiment,
opheHohe fllecsysteflerepitseiaB aeterintieds thineamussseddsattern for a
_ ﬁg{&g@g{gﬁgﬂe is suitable for a different file representation, the file system
monitor 146 can automatlcally and dynamlcally change the file

repres%ltfﬁlon |S[[1 ordert Jgase ntqhe nce. t%]: ntt:'h ry teml%)aUi the
The file syste?ln monltor can trac metadata informatio

Dlserationitiype lgpatation. fF@qbeméys%@ifﬁéegz@vaSS@@@ﬁe wsﬁmheonitor
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in a particular embodiment, when the file system monitor 146 determines
Ht eneeidtt Sy TegUIACfiIR he RISy RTGIAT IR 4IGEKerAST fehike
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representation for each file from a regular file representation to a large file
representation, from a regular file representation to a write file representation, from a

large file representation to a regular file representation, and from a write file

representation to a regular file representation.

In a particular embodiment, when the file system monitor 146 determines that
an access pattern for a particular file is suitable for a different file representation, the
file system monitor 146 can automatically and dynamically change the file
representation in order to increase the performance of the system 100. The file
system monitor 146 can track metadata information, e.g., operation type, operation
frequency, and file size associate with the operation, for every file that is created and

stored in the system 100.

Also, in a particular embodiment, when the file system monitor 146
determines that access to a regular file is happening in large block sizes, the file

system monitor 146 can convert the file from a regular file representation to a large

-6 -



When the file system monitor 146 determines that access to a large file is
occurring at random offsets, the file system monitor 1 46 can convert the
large file representation to a regular file representation. This conversion
can minimize additional overhead by avoiding the need to connect
ﬂﬁ@%@%@f?ﬂ%%‘%ogt ?(?QVS‘%{%%S ﬁ?en(i{L? o%rl%gcgljél Gl SRR agpaﬁlge] cess.
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to a write file representation, e.g., a log-structured file representation, in

Whsarths falke advantageof l$éqiremainas tes seoctsdnadaneryilAdditionablyg at
MRRMIBEIUE SHSEM MQOHAh AR Al TIRLS LN @R AFeYHL Al eads Al & 1
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associated with reading the log for the file. When the decision is made to
TEREAGE AR Way a file is stored, the file system monitor 146 can perform
the transition transparently. Thus, one or more applications accessing the

file cafwdntinu@dn thefids 3y aperatinnsoon4be éleminide thetrensit®Rvrites to a
occurs. In.ord%r to reduce the Blenalt due to the overhead. incurred while
ﬁu ar Il ala/

rg le 1§ substantia reater than &mso&xrrﬁteol r%el%gsc‘ ﬂr%éhsl%aéga 158 %rvé'ﬂe,

anging the way a filefis’ represente
thefleentyea fitelsitre présentationecarmbe:ghrndid tdomexafiplespaesentation,
rticular file ma Iy he ch ed .once or. twice per ever e thouysand
pti e R
aspsese thatiornoperatidditiondlpredetenifdd potiod mofiterfildGystemines
tfﬁ?Qggﬁgoﬁgtrgﬁye%§%9ael9%tgﬁgesl‘t§?§ 101 pasticy Amal derdo o
confirm a file access pattern. This can ?Iml'[ tlhe number of trarisitions an
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trigger changes between file representations can be set manually by the
%W@W@H@ﬁ%é@q@%ﬁ@rﬁ%i@@l@?@eﬁIe system monitor 146 can

determine the thresholds values based on one or more heuristics. _
Furthewibe file dysipm inanitotoldt oan wailie maks aseenaedeinr Heem

monitor 146 can perform the transition transparently. Thus, one or more applications
accessing the file can continue to perform operations on the file while the transition
occurs. In order to reduce the penalty due to the overhead incurred while changing
the way a file is represented, some limits can be placed on how frequently a file’s
representation can be changed. For example, a particular file may only be changed
once or twice per every one thousand accesses through the use of a lock that avoids

change in file representation operation for a predetermined period. .

The file system monitor 146 may also delay transitions for a particular time in
order to confirm a file access pattern. This can limit the number of transitions and can
avoid the overhead penalty due to making incorrect decisions. In a particular
embodiment, the threshold values, described herein, that can trigger changes between
file representations can be set manually by the system engineers. Alternatively, the
file system monitor 146 can determine the thresholds values based on one or more

heuristics. Further, the file system monitor 146 can wait to make a change to a file



when there are not any open handles on the file in question. This can
substantially eliminate overhead issues from a. user's perspective and
can ensure that the user does not have the file open for any operations.
As such, the user can remain unaware of any transition of file

resentation. sing the ods desc ged herein, the system 100 can
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toatplosdlity wiffileswitiintatisystem having one or more file servers, e.g.,
the system 100 described herein. At decision step 202, the file access
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operation or a small file operation. In a particular embodiment, the acc

e eseEitidehen affurte filsoperadidhemieand tusy HivoNeg aablankee$e the

dataareptenthan o gayakig;one megabyte (1 MB). At decision step 202,
if the access includes a large file operatlon the method continues to

block 2%4 ndala e{ all acc atlo can be increased. The
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Iarge/sm Ksrati
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block 206, the method can continue to ecision step
access monitor can determine whether the access to the file includes a

read operRfbHBr SR fite-dhEranerest thelylesacleass fheRiteatioretig method

aﬂerﬁt&nothecmlaqel@awg@@%@l iehlack 24 Qand agagd/iriteatio
%‘5 bl ]?ﬁ?ased The read/write access ratio can include a read access

%%ﬁf@%&%gg%ﬁt&rge access counter and a small access counter

and the large/small access ratio can be increased by increasing the large access
counter. Alternatively, the large/small access ratio can be increased by decreasing the
small access counter. At decision step 202, if the access includes a small file
operation, the method can move to block 206 and the large/small ratio can be
decreased. The large/small ratio can be decreased by increasing the small access

counter. Alternatively, the large/small ratio can be decreased by decreasing the large

access counter.

From block 204 or block 206, the method can continue to decision step 208
and the file access monitor can determine whether the access to the file includes a
read operation or a write operation. If the file access includes a read operation, the
method can proceed to block 210 and a read/write ratio can be increased. The
read/write access ratio can include a read access counter and a write access counter.
Further, the read/write access ratio can be increased by increasing the read access

counter. Alternatively, the read/write access ratio can be increased by decreasing the
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Further, the read/write access ratio can be increased by increasing the
read access counter. Alternatively, the read write access ratio can be
increased by decreasing the -8 write access counter. At decision step 208,
if the access includes a write file operation, the method can move to block
212 and the read/wrjte ratio can be, _decreased. The read/write ratio can
B e T o EE sin e Mrer At o e
readfwriiehatictbad & decve asebb iy ZIECradsingrthe/read rageess sounter.
r lock.210 or block 212 the method ¢ roceed to decision step
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and.continue as described herein. Otherwise, if the access has ended,
the method can end at state 216. Referring now to FIG. 3, a method of
dynamically changing file representations is shown. The method can be
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antigdesr hed:aRRYA Y eanictign vl dhe syster 08, Cammensing at

block 300, the file access monitor can monitor access to one or more files
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file representation can be a large file representation, a regular file
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Iserestogpstmctusbavile. Ththe dile iscarstriped dilesdhs m?t@aebemrw@icﬁgé. g.,
is 4 the file,access monitor can determine W(ﬂjt er
e R e R e AR st
HBvéxmnbinoikSacbhrk tHY fiteedtc essaromitoi tnaiatainmithesdfile as@one or

sirieed e dhematedheanithen prgseed o dﬁ;‘d‘?ﬁ@ giep 308 and the
file access monitor can determine n‘caccess PO the files In e system nas
EHRIBH D hble rereessatabanczrocatah Yoithlduk 8O0 Bmoesantiin ehadile

dradheddarsinJuagresnin e, fies sads e iR Ao nd al sete
3?0. Returning to decision step9384, if the’ac% Ss to tT?e &r?ggrﬁligl}éoarta
Y\gﬁﬂgllﬁ representation. Further, the large file representation can be a striped file and

the write file representation can be a log-structured file.

If the file is a striped file, the method can proceed to decision step 304, and the
file access monitor can determine whether the access to the striped file is at random
offsets. If not, the method moves to block 306 and the file access monitor maintains
the file as a striped file. The method can then proceed to decision step 308 and the
file access monitor can determine if access to the files in the system has ended. If not,
the method can return to block 300 and continue as described herein. If access to the

files ends, the method can end at state 310.

Returning to decision step 304, if the access to the striped file is at random
offsets, the method can move to block 312 and the file access monitor can change the
striped file to a regular file. In a particular embodiment, changing the striped file to a
regular file can minimize additional overhead by avoiding the need to connect
multiple input/output servers to handle the large file representation. From block 312,

the method can proceed to decision step 308 and continue as described herein.
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offsets, the method can move to block 312 and the file access monitor can
change the striped file to a regular file. In a particular embodiment,
changing the striped file to a regular file can minimize additional overhead
by avoiding the need to connect multiple input/output servers to handle

the large file representation. From block 312, the method can proceed to
decision S48 AFtILohiiiae b deda bl weremiy Rewtmgd can

thesisioniatapdQspfihe file dsasieg ut&pfﬂm,tk}@a mRiBed &an o MRYe 4R
cision step 314, At decision step. 314, the file access monitor can
o S B S R o s Bt . For
thregtieldhd-bireaixaithple, th & thrashiedd eqp/ba divecdé shedargelsmal bt?an k’che
ces i0 is greater than the, threshold, the method can move to bloc
A 8 B 0 AR eh e The Tl enei e peanee
file rcbhémetiften theripetifde cBinragvertatdanision teprid& @NdGORHNLE 308

' herein. At.decision step 314, if the large/small access ratio is
iﬁe%g ?ﬁgﬁﬁﬁgﬁ %%q%%,h%ﬁeénmethod can proceed to decision step 3 18

and the file access monitor can determine whether the read/write ratio is
less thahdetiniesriste It ni teabmarinratiodsesoridess thantiie threstot)d,

m@nm@;meagaﬁn&@emy@ga@m 013N NG S0 ACERSS MR S8 termine

maintain the file as a regular file. The method can then move to decision

SREhsoie Rt CORinA A deschpra HarsholRelfithirigad wetisisiv stept less
a8 it theekpadiwrtenatio dsless thamihe tisesheld . themethod. £ monitor

roceed to block 322 and the file access monitor can change the regular

1B TR EG-Sirddrrsd reuis &lsarlibaiarcarpsamiae, noud e dawisieuredp 308

iie crepraseniationitan piewde greater efficiency for write operations.
Further, as the read/write ratio decreases, it can be an indication that the

acces he file includes greater write operations than read operations.
From BloGk S22 A TS Ea L (AL SIB Sl 508 LA g
ths deturiben hevebad Reblvoiritp foadé disiofil stepe3d Zdhittee dile change the

iQn is_og- tured, the method can move to decision ste
e P G S e g
ISBESEEe e Do Visly Sedict i fitecis Greater tamations. Further, as the

read/write ratio decreases, it can be an indication that the access to the file includes
greater write operations than read operations. From block 322, the method can move

to decision step 308 and continue as described herein.

Returning to decision step 302, if the file representation is log-structured, the
method can move to decision step 324 and the file access monitor can determine
whether a read/write ratio associated with the log-structured file is greater than a
threshold. If the read/write ratio is not greater than the threshold, the method can
move to block 326 and the file access monitor can maintain the file as a log-structured
file. The method can then move to decision step 308 and continue as described

herein.

At decision step 324, if the read/write ratio is greater than the threshold, the
method can move to block 328 and the file access monitor can change the log-
structured file to a regular file. Thereafter, the method can move to decision step 308

and continue as described herein.
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threshold. If the read/write ratio is not greater than the threshold, the
method can move to block 326 and the file access monitor can maintain
the file as a log-structured file. The method can then move to decision
step 308 and continue as described herein. At decision step 324, if the
read/v%te ratio is greater than the threshold, the method can move to

block 328 HRAHR FIE AteS BRshROPEI TR §is fiarrsqniatiaBttirasifins is

shegulanfil@atheleadiebothm methedaandacys K decision sep308.and
continue as %?(%éibed herein. -10 Referring to FIG. 4, a method of
I

BV i FSERRMT NP RVE BV ACF %eﬂaﬁ@m’aiﬁ’ conjunction

eitb ddimeninthemethoeheaciheexestted Dy file accaS SRR YarEshnitor
and described above in conjunction

the file access monitor 146 show ,

o S T Bt et b b i eBE e s AbeeemBfioran
determonitehegach filenwithinitee BysteapiARuit decision steg 4R, the filke
acees monitor Qgr&edetermine%%ethgratﬁinsition lock .is on a particular

SO e Prethad LA MSVES HRQRIH SRy s URG

file to gagcrgggesed, It SO, the"met
thiecfiler abeesasonitorican tetBiminexpihethef thertrasisitiorldck enpiRel, the
e ired. If the transition lock is.expired, the .method can move ta .
e B R e B AR S fiem
file thep e kansratiom  TereBherather hathoetisahomove to debisionsteg 408 and
' i rmine whether. access to the files
I e S L S g e
MBdoliersrsecitithéhaseebsdoantimbs; thecribthddtivaw retiritiio diock
A0 AI cRUtRUE AsARSEinee RELEIN4 08 derisign NeR- 402, fia fanaifon
lock is not on a file, the method can proceed to decision step 412. The
method can also proceed to decision step 412 from decision step 404 if

the trafSifi6HIBACIERSrrdbia KRBl didp pionih d e hicmssBohetitor

pardatesrioRisheatier the Becarshini the filedas &ause G bR e step 412 from
re .resentatigg to chan%%.. For example, the file representation can

%%ésr‘llﬁle’ Fom & SHHBE I RSTHE R SRR Hom a regular file to a_striped

fill-, from a regular file to a log-structured file, or from a log-structured file
to At decision step 412, the file access monitor can determine whether the access

to the file has caused the file representation to change. For example, the file
representation can change from a striped file to a regular file, from a regular file to a
striped file, from a regular file to a log-structured file, or from a log-structured file to
aregular file. If the access has not caused a change in file representation, the method

can move to decision step 408 and continue as described herein.

At decision step 412, if the access causes the file representation to change, the
method can move to block 414 and the file access monitor can increase a transition
counter for the file. Moving to decision step 416, the file access monitor can
determine whether the transition counter for the file is greater than a threshold. If the
transition counter is not greater than the threshold, the method can move to decision
step 408 and continue as described herein. Conversely, if the transition counter is
greater than the threshold, the method can proceed to block 418 and the file access
manager can put a transition lock on the file to prevent a transition to another file
representation. Thereafter, the method can move to decision step 408 and continue as

described herein. - 11 -



a regular file. If the access has not caused a change in file representation,
the method can move to decision step 408 and continue as described
herein. At decision step 412, if the access causes the file representation to
change, the method can move to block 414 and the file access monitor
can inc\ga&%se a transition counter for the file. Moving to decision step 416,

the file 28045 FABHABIAEAR UtErRiiRE deneiiver thrsarariitisysteou ardrmsthod

the filevislgreaiesihan abirshotdy hecARnsition cOUMeE RO GrRAEY ithin
than tl%e %g?@hold, the method can move to decision step 408 and
ShimbE S e sesimed hEr&HEERRVEIS &, TR PapieoTe shrner Eom a

grgmefitbandhertimeshaldoihe methedmannreaesd tableg Al S.andthe: 1o a
file access nager can put a transition lock on the file to prevent a
gL s AloerAia %g?ﬁégéﬁfafﬁ%ﬁﬁeﬁer%aw{afh@% HEbesahisvem
terdiecisiopastiepl 408 andpeontingeeas cdeparibechargiomldnithdhs
ﬁgn&i%q{ation of structure described herein, the system and method can
pr8V| 6 system and method of dynamically changing file representations
within a distributed file system. For example, the file representation can
changéd horhoaestisslagl s ubi ectenpitar fildo fronpasidgrathilfilsttatiacstaipienbt
farEom. aeanan il o IngSugtddile, AL Tamadog sitiskired fle

to a regular file. Further, the system can lock a particular file to preven
SRBAfRSRSIe Sk AthsE BB he Simenjiigab i frstbieriihy. Mivesabidvedlisolmseltthe
SHBIRCIAAHRIS TR.RE BARSIHAEH IIHSHAN G R AL, TERIIRHVE, Angrthe

appended claims are intended to cover all such modifications,

RISRE CRYRRIRE, i fyRstHetcBRiBedimdhecbreadeatinerminsihle tnierppsiitian@f the
&RRAG hemPreReREINVERNARNTN YR dIh e MaXMUER GXIEN AlQWeH LY.

%?w, the scope of the  present invention is to be determined by the
15 a& s R itiaFbretation of the following claims and their

equivalents, and shall not be restricted or limited by the foregoing detailed
description. -12 MCSLLP WHAT IS CLAIMED IS:
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1. A method of dynamically changing a file representation, comprising:
monitoring access to a file; determining whether access to the file includes
a large file operation or a small file operation; and dynamically changing
the file representation associated with the file based on an access pattern
associated with the file. 2. The method of claim 1, further comprising:
increasing the large/small access ratio for the file when access to the file
WalidE$Sthe raddilild peration; and decreasing the large/small access
ratio for the file when access to the file includes the small file operation. 3.
The method of claim 1, further comprising: determining whether access to
the file includes BstEad bRy Sk sobElatianc wakrdesipgprising:
read/wrigniadih wheRsaesagado the file includes the write operation; and

increasing the read/wrijte ratio whe cess to the file includes the read
operatbr eI R NECHISE SF Ciaih A RS bk

MCSLLP

e erafion or asmall file
rther comprismg cFe?grmlnlng a e
representatiomp&atidre anéthod of claim 4, further comprising changing the

file rep&%ﬁ%ﬂ%&ﬁ cﬁé?@i%l%%gﬁlylx%%x%?éﬁﬁ%@ﬂ's%@c‘igt@dr@ngﬂ{efﬁ% based on an

representation when the access to the file is at random offsets. 6. The

method of clafcasstapiran eswfstisthyithesditey the file representation
from a regular file representation to a large file representation when the

large/small access ratiq is fgéeatsrr#haén a threshold. - 13 MCSL LP 7.
The méthod of EfaMR2C AR ImBHERGURBRY IR the file representation
from a negedainfilehcdpreggentiitioncks ativriie file fépradseniation twitenfihenciudes
readiwrite ratip is Jess heg) a fisgshiold.

decreasing the large/small access ratio for the file when access to the file includes

the small file operation.

3. The method of claim 1, further comprising:

determining whether access to the file includes a read operation or a write
operation;

decreasing a read/write ratio when access to the file includes the write operation;
and

increasing the read/write ratio when access to the file includes the read operation.
4. The method of claim 3, further comprising determining a file representation.

5. The method of claim 4, further comprising changing the file representation
from a large file representation to a regular file representation when the access to the file is

at random offsets.

6. The method of claim 4, further comprising changing the file representation
from a regular file representation to a large file representation when the large/small access

ratio is greater than a threshold.

- 13-



8. The method of claim 4, further comprising changing the file

representation from a write file representation to a regular file MCSLLP
representation when the read/write ration is greater than a threshold. 9. A

method of preventing file transitions, comprising: determining whether a

transition lock js in place on a file; and allowing a change in a file

represéntatioﬁ@&Sﬁ]ﬁ@éﬁfﬁ}ﬁW‘tﬁe%QWHéﬁWﬁésﬁﬁh’éﬁﬁ%ﬁ%&ﬁﬁ?ﬂ)t in
rppaesnidliohhedmettegunh Glad e SheHebRIFORMRRBING 1 AEISHTUNRG o n when the

Wlé?ther the transition lock is expired; allowing a change in a file
re
r

rALERIAHEHSAES ARSI file when the transition lock is expired:

and preventing a change in a file representation associated with the file

when fhe_trapgitigndack s AghexPiethdtoie Methad of claim o further
comprising: increasing a transition counter forthe Hi& When the e
reppEsiRiiandroBHangés ik pocking the file e grevdilt aephangatinihehen the

rﬁjﬁ/ﬁgg{ﬁﬁmﬁtiggr@gggqﬁgg JUiARsiliqR counter is greater than a threshold.

12. An information handling system, comprising: a processor; a memory
in communication with the processor; and a file access monitor embedded

within 2he memerthwder pisvibiaifile faecesssimenitasisaenfigured to
monit%r ne or. morg files within the information handling system and

dynaniicany ChEhge 3 ERURR I Hi0slatsan iffedih of the one

or moedlfilempashanon acCEss @pt@ﬁﬂﬁa@%ﬁ@ﬁieﬁtwdmwm%m&m@r

more files, -%4 MQSL{_P 13. The system of claim 12, wherein the file
Transifion lock 1S not in place.

access monitor COmprises

10. The method of claim 9, further comprising:

determining whether the transition lock is expired;

allowing a change in a file representation associated with the file when the
transition lock is expired; and

preventing a change in a file representation associated with the file when the

transition lock is not expired.

1. The method of claim 9, further comprising:

increasing a transition counter for the file when the file representation
changes; and

locking the file to prevent a change in the file representation when the

transition counter is greater than a threshold.

12. An information handling system, comprising:

a processor;

a memory in communication with the processor; and

a file access monitor embedded within the memory, wherein the file access
monitor is configured to monitor one or more files within the
information handling system and dynamically change a file
representation associated with each of the one or more files based on

access patterns associated Wiid[’i each of the one or more files.



logic to: monitor access to each of the one or more files; and determine
whether access to the file includes a large file operation or a small file MCSLLP
operation. 14. The system of claim 13, wherein the file access monitor
further comprises logic to: increase the large/small access ratio for the file
when access 1o the file includes the large file operation; and decrease the
large/small aétf\?s% T b B e WiseHL st frfseshimapipigegitiises
Ispialidile operation. 15. The system of claim 14, wherein the file access
monitor further comprisesl_bl&g'c to: determine_whether access to the file
a

includ 88 A TR 58 FRHRBR 0P AR RBC ShataifotlcSetidase a read/write ratio

when decessriowhetfite iccludes thefileiiaopRiali ozl Biease e small
read/write ratH when access to the file includes the read operation. 16.
The system of SlgPr%rﬁtg),nWherein the file access monitor further comprises
logic to: determine a file representation; change the file representation

from atgegs fils,repsesaniation LoctheauiaL éu@e@m&%?&ll%mew&%ﬁ ]isees

access to the file is at random offsets; change the file representation from
lggisdalar file representation to a large file representation when the

large/smadhacaesmialithiainieales thap R tesiolthshange hefiles.

representation from a regular file representation to a write file
representaticfiHsh trelResiilaieR Fealipranads less than a threshold; and

decrease the large/small access ratio for the file when access to the file

includes the small file operation.

15. The system of claim 14, wherein the file access monitor further comprises
logic to:
determine whether access to the file includes a read operation or a write
operation;
decrease a read/write ratio when access to the file includes the write operation;
and
increase the read/write ratio when access to the file includes the read

operation.

16. The system of claim 15, wherein the file access monitor further comprises
logic to:
determine a file representation;
change the file representation from a large file representation to a regular file
representation when the access to the file is at random offsets;
change the file representation from a regular file representation to a large file
representation when the large/small access ratio is greater than a
threshold;
change the file representation from a regular file representation to a write file
representation when the read/write ratio falls is less than a threshold:

and
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-15 MCSLLP change the file representation from a write file

representation to a regular file representation when the read/write ration is

greater than a threshold. 17. The system of claim 12, wherein the file MCSLLP
access monitor further comprises logic to: determine whether a transition

lock is in place on a file; and allow a change in a file representation

associitEEaihs file rrarGsartoe TaRStEHtdile Eprseamipligeiorsregyiar file

system of claigprasertdirieinibiedile acoesadnaniin fuihes: RMRYSEShold.
logic to: determine whether the transition lock is expired; and allow a

change in a file representation associated with the file when the transition
lock islé@xpirethel &y stire sf/staim bR cleliercd? thehéikene dbe filerdoeeasther
mggggsf% e, comprises logic to increase a transition counter for the file
hen the fife representation changes. 20. The system of claim 19,
wherefl¢ttiafile wbetss priomisoridordedr iconmhrisestledidetauptevent a

h . . : ition. . ter is.greater
::h ;r:lg%%%&%%ﬁé%’ﬁ%ﬁm@éms‘é{ﬁgﬁo%s&r@&i&'@ BitPHI G d v\%enatthe

transition lock is not in place.

18.  The system of claim 17, wherein the file access monitor further
compriseé logic to: |

determine whether the transition lock is expired; and

allow a change in a file representation associated with the file when the

transition lock is expired.

19. The system of claim 12, wherein the file access monitor further
comprises logic to increase a transition counter for the file when the file

representation changes.

20.  The system of claim 19, wherein the file access monitor further
comprises logic to prevent a change in the file representation when the transition

counter is greater than a threshold.
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