SYSTEM AND METHOD OF DYNAM CALLY CHANG NG FI LE
REPRESENTATI ONS Field of the Disclosure [0001] The

present disclosure relates generally to distributed.
file systens. Mdre specifically, the present
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seek additional ways to process and store informati
One option available to users is information handlin
systens. An information handling system generally

processes, conpiles,_stores, and/ or conmmunicates
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i nformati on nmay be processed, stored, or conmuni cated.
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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.

[0003] 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



use a log or a journal based approach for speed and
reliability. Still other systens can wuse plain, or
regular, files due to the relative sinplicity of such
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shown and scribed wth réspect to
filprrepreseméationsrein, in which: [0008] FIG | is a genera
diagramillustrating an i nformation handling system
[0009] FIG 2 is a flowchart illustrating a nmethod of
moni t ori ng BRIEE DESGRIPEYONIOF FHRDRAWINGS i ng
system [0010] FIG 3 is a flowchart illustrating a
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d&8brifbdd@With respect to the drawings presented herein, in which:
[0008] FIG. 1 is a general diagram illustrating an information handling system;

[0009] FIG. 2 is a flow chart illustrating a method of monitoring files within an

information handling system;

[0010] FIG. 3 is a flow chart illustrating a method of dynamically changing file

representations within an information handling system; and

[0011] FIG. 4 is a flow chart illustrating a method of preventing changes to file

representations within an information handling system.



or identical itenms. DETAI LED DESCRI PTI ON OF DRAW NGS
[00131 An information handling systemis disclosed and . .
can include a processor and a nenory in comrunication
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omienticakitaa@n nonitor one or nore files wthin the
i nformati on handli ng system and change a file
representation associated wth each of the one or
more files DERMLED DESCRIPHION OEDRXEWINGSSd W t h
each of the one or nore files. [00141 As indicated
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representations within a distributed file systens.
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[0814)| e tdicsted abpwe, thsafoNowiRg drsgriptiongnsambiniatipry ithithe Figures
GBI LS B Rl Bl olld LS kKo
diseuskibh @il fisams on spdcifenind Hemeraati@sahd embbdifents aMithe teachings.

1 ddl eware server archjtectures. [00151 ferrin

TR 9GS oy e iccissit e e RRa A Thog L Bem | s
inBdienered a8 d linfitatidR BRRRY d¥pdEeAPIRAR Aty i One FERLNIM AP Example,
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process, transmt, recelve, -retri eve, -ori gl hat e,
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i nformation handling system nay be a personal

conputer, a hetwork storage device, or any other )
[09131t BeferingditiaBy bl Grdy an Hyfgrmagiogjhardling/sygtem is shown and is

gel&%afll %@?%ﬁe%]é@ nfﬁc;rg)‘a s!est yﬁthi@%@scﬂ)rsix%ean i-mcﬁ?ation handling

0 andling system may I nclutle random acces
sysenomyy (reAMe ang estramenaliey @raggegsicnd inseamenatidessapebabisto
a cent [al E)pr ocessing .unit.( ._or hardware
0

. r .
Q1510 REFET 1T TegeR(e: IHATEr ORI, Y lSBsees display,
mARIRSE |delelt, fecBRITPEpfod R didntiRNEY utdRRAN EsHrSoBhfdrAStion,

i nformati on handl'i ng system may
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



-3 include one or nore disk drives, one or nore
network ports for comrunicating with external devices
as well as various input and output (1/0) geV|ces
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02. For exanple, the netmork 102 can ar ea
cmemmmnw (WAN), a local area network (LAN), or a
conbi nati on thereof [00171 As illustrated in FIG 1
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can include a processor 136 and a nenory 138 coupl ed
[0088]t ke fysteoe ¥ beanifBBherd incladqoaﬁtst Gilel sarvee P2y di seeortd, filt karver

I 1 24. 126 be  c t to th
134, i RN e 120 FelmiginE s Mendre TRy e v 2 can
inchudag@roceesoy €28 drdda m@for C30uetipBed b BasB s sk4282MHe Second
144 coupled to the processor 142. Afile
ﬁ?&&@@% [2fbeantingluda s Prosessae %@mmm Hérroupled tortsor y

prbtéss&f 132N b eb FerMRE <'P\QIS'f'lles‘ Ve rl2éé mznﬁe% LG eBof §56 and a

monitor 146 can inclu ogi ¢ that can & execut ed
memgey 1 18oconpivd ge thereoaessardBe. 1n 4 partitidat emhcrdxﬂnentstlﬁrﬁm

' f | 22, 124, 11
s ) e P B BF RectsR S theavork B2 ot feramagirgerver
140 MTHEfIe Eﬂhﬂﬁ@s@@ew@t t4v Jhntxﬂ@ui@ﬁgfﬁyes%&oMZla%ﬂaa m&Ro9f144

one of the other servers 122 126. Further, °“the
cqupled ta theayacessntilter A1 acegss moniembkidaan beientheddadneithin the

mEmgRf Y44ld3ne ﬁl]e%an]aégr &Re?qgo. 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.

[0019] 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.



of the user conmputers 104, 106, 108. -4 [0020] In a
particul ar enbodi nent, the files can be stored within
the servers 122, 124, 126 as three different
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representation, froma regu
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representatio e system nonitor 146 can
automatically and dynam cally change the file
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for every file that is created and
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.

[0023] 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
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stored in the system 100. [0023] Also, in a particular
enbodi nent, when the file system nonitor 146
deternmines that access to a regular file is happening

in_ | bl oc (4 t fil syste nitor 146 can
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' [ . _
10971 ek Suncn IRt ARG hindr g ek Pl SR o
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ads6RLES em,qggm%{hg 16 fdethetf@er educe overhead associ at ed

with reading the log for the file. [0025] When the

decision is made to change the way a file is stored,
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i Al I NP eQr .
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occurs. |n order to reduce the penalty due to the .
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[0026] 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
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[0026] The file system nonitor 146 may al so del ay
transitions for a particular time in order to confirm
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particul ar access includes a large file operation or a
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AREES A 1eflati0 ' , arge/snal | - access
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[0030] 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



counter. Alternatively, the large/small ratio can be
decreased by decreasing the |arge access counter.
[ 0030] From bl ock 204 or bl ock 206, the nethod can
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adcesstdoanter.t he read/ wite access rati o can be increased

by increasing the read access counter. Alternatively,
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decr eased by decreaS|ng the read access counter.
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files ends, the method can end at state 310.

[0034] 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.



offsets. If not, the nmethod noves to bl ock 306 and the
file access nonitor nmaintains the file as a striped
file. The rret hod can then proceed to decision step 308
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!
[0039] 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.



greater wite operations than read operations. From
bl ock 322, the method can nove to decision step 308
and continue as described herein. [0038] Returning to

i i . St 02, if.the.file reptesentatian is .. .
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file representation transitionis shown. In a
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iJie ' i1-e ess itor
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cayimtiesytieQeth@bearerenirmtp Bbclbh@Tinddddtintid® desdrtbed tofsis
nonitor can nonitor each file within the system 100.

deci,si. t 40 the.file access nitor can
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pilocéed th @ediSion 6B AILAThé Medfdd dah @lso PR dee totRisiiVEed #12 from
deci sion step 404 and the file access nonitor ca

desésiert sipmA04 it tassitiondockriamxpirédon | ock on the file is
expired. If the transition lock is expired, the

[00%5) NRE &MY S 4 10 th BIEhcAR6 niaflol &8 Jele&ﬁﬁﬁ%ﬁf[ﬁe{g the access

noni tor can prevent a transition to another
torthe fileshas cansed the filh espeesentatipn tiehanp¢. hBat examplepthe file
Lslon step 408 and  th i ]| e acces ni tor can
SRR hARp e el 51¢ o BEFBER Y P femdar e oo
steiped Bt from a repaladfilehé a dacankn@bdsile, bRomRlIBLLtrGaGre8 e to
at st Se 10. O herwise, if the access continues, the
a FF@P%&% & dh thegeeqsn heonggicaused achangsdn ddieprrsentation, the method

ceﬁiﬁﬁg\vé @Qﬂci@ﬁﬁ %leB:4OE§ QQ& l&ntﬁhe??ﬁ%s%htgﬁﬂeﬁéra 402, if a

transition lock is not on a nmet hod can
proceed to decision step 412. The nethod can al so
10043 cAbdecistordgen 41201 the eqredslGufesahe fibboeprssammtiohap ckdhde, the

mie{hoh r<]:§n Ho@g 0i 6158(”4f4°§n .thg’ fi exa%icers%%onitor 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.
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[00421 At decision step 412, the file access nonitor
can determ ne whether the access to the file has
caused the file representation to change. For exanpl e,
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file, or_froma log-structured file to a regular
a glistributqdc file gysterp c EeEesawle dhe Glgreprgseatasing sgechange iffom a
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logetiusiuced Slepqr iR a log-strinturad €iksts acagidarsfileh®ufthérgthe system

represent.ati op to change, .the nethod can pove to
45 1Bek 2 BAHCUREIEr R PraVER! 1t BlsoiePresTIaHan fEoR changingee
freqw@ng{ti on counter for the file. Myving to decision

step 416, the file access nonitor can determ ne

whet her the transition counter for the file is greater
[00#3nThe thovestissiaged sybjedhaatter isrie be Fansiderndriilastratiye ravd not
r d,can, nove-t
R RALE ant Wb AR MRS 08 OIS s
erfBancesn s, ynd dthert diebddimansts thao falcwithihelie ire spirieadatopd Fihe
t he threshold, the nethod can proceed to bl ock 418 and
PregRut fveptio: S, tofhy mgximuym sxtspfallgwed By dawi thasqope lof te
preSt frivieRtid Pis RS BY 88 m@Antd 9}“ﬁietHr@ef(‘.le§t3>eﬂ’§8§i9ferin{eblr§tation of the
representation. Thereafter, the method can nove to
follewirg dJaimstang thiBequinklants and shallawt belesstricidsont Imeiteed by. the
-10.10044 /th. the configuration of structure
ﬂ%éé&égé%%&ﬁgﬁg?lbo?he system and nmet hod can provide a
system and net hod of dynamically changing file
representations within a distributed file system For
exanple, the file representation can change froma
striped file to a regular file, froma regular file to
a striped file, froma regular file to a
| og-structured file, or froma log-structured file to
a regular file. Further, the system can |ock a
particular file to prevent the file representation
fromchanging too frequently. 100451 The
above-di scl osed subject matter is to be considered
illustrative, and not restrictive, and the appended
clains are intended to cover all such nodifications,
enhancements, and ot her enbodi nents that fall within
the true spirit and scope of the present invention.
Thus, to the maxi num extent allowed by |aw, the scope
of the present invention is to be determ ned by the
broadest perm ssible interpretation of the follow ng
claims and their equivalents, and shall not be
restricted or limted by the
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foregoi ng detail ed description. -11 WHAT IS CLAlI MED

I'S: 1. A nethod of dynamcally changing a file

representation, conprising: nonitoring access to a

file; and . determ ni ng whether access to the file

file operation or a small file

ope|Lr1'lz:1i?’|e¢31rﬁlﬁ ]gﬁﬁgﬁse nmet hod of claim11, further

conprising: increasing the | arge/smal | access ratio

for the fAlmethddof @oomelé@llv@haﬁmngaﬁhe repres¢niates, téreprising:
arge file op er at i decreasing the | arge/small

acce §n11%1rfrfgo CF%%“?ﬁE“? i@ when access to the file

i ncl gelemihing vaeier aédebLtoqRefiRtihlldesd lardeEi188haaGoPér a small
claim11, further conprising: determ ning whether

access t ofilerperatios. i ncl udes a read operation or a
wite operation; decreasing a read/wite ratio when
access to the file includes the wite operation; and
i ncrdasi nghe method adiclatm t efurther eomprisingaccess to the

fil em'c%ﬁilpg ?%Hé{}g/s&%ﬂ%ccegp ?at%tf‘fno fhe. f‘}e w-ﬁ a(fcefshtoctiheofile

claim rsin erm ning

repr esent iatludes thb lari&lﬁld”@fefﬁbﬂnpindcl aimd4, further
nprising changing the file rep resentatl on froma

ar g%ecr?aﬁ@gﬁ'éeplaé%eé%waék a}ce??smmaforé’m &Whenageess to the file

repr esentﬁggluggsmggglahweo afss to the file is at
random of fsets. 6. hod of claim4, further

conpri si ng chang| ng the f| le representation froma

regugar fTh@mEﬁBB%?@Bhﬁtl' ‘PthEPc nﬂa% ge file

representation when th arge S access ratio is
gr eadetermtihiag vwehether es;hsﬂ tgh.the filkAndludérreereado pavatiof orcl atite
4, further rising changing the file
represent%t‘flr%ﬁ;P % rom a regular file representation to a

W i t @ectdakidig a@PARGEIR ratib WheBERsd fd&he 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.
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read/ wite ratio is less than a threshold. 8. The
nmet hod of claim4, further conprising changing the
file representation froma wite file representation

to a,regukar file represeptation when the . read/wite

ot B v TBr melr of BRI 3Rt Rontries enthaine Bl
repfesyr@ationorhial regdlarafile irépretsitatioR AP b wgitO ble refREERAT oM Witkn the

whet her a transition lock is in place on a file; and
regd/MEUF FRgiods kesaibign ajthreghold.| e representation associ at ed

with the file when the transition lock is not in

place. 10. The method of claim9, further conprising:

det e$ni ni hbe msdIeAof claiie 4t fuather earaprisiegthanging iy filed;

j ' ' . resen [on associ at ed
iRl Fof BORE A bl bh B B CRELER IO B v he
read/svrppe eavientis grgatar thhaageeshold fil e representati on

associated with the file when the transition lock is
not expired. 11. The nmethod of claim9, further

conpf.i si ng:méthed efysrevigtiag filasnsitiond, campsaig: f or the
file,when the file representation_ changes; and

| ockisigminiae phether g trgpsiyyemlock imalere anp filgeand; | e

repr [ : 1.1 : -1 AN t

{ han DHIE L cRReHeE ORprobat 1B el Wiind Alelifal AL
conpri si nigansitwngdpdciesebin;placemenory i n conmuni cat i on
with the processor; and a file access nonitor enbedded
within the menory, wherein the file access nonitor is
conf 1Qur ethe metiod of dainp Asfuthenameprfsiges wi t hi n t he

info ti.on handl i syst.em and dynam cal |y change a
fil eger{'f?rgﬁ?lélggﬁ’tegiefg‘%tﬁ&%ﬁ’?éﬁ%‘ds Ii?'ﬁc:r‘sleach of the one
or nalfcRvihg h €arp €4 filirepREGRHForPALSS4ES WA IRCHR AN the
with each of the one or nore files. -13 13. The system

of cl ai mansitigRdpds i expieeds pné access nonitor conpri ses
| 0gi Grel&Grting a change in a file representation associated with the file when the

transition lock is not expired.

11. 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. Aninformation 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 with each of the one or more files.
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nonitor access to each of the one or nore files; and
determ ne whet her access to the file includes a |arge
file operation or a small file operation. 14. The

syst of ~claim 13, wherein the file access nonitor.
furt genr cgﬁ%?)fsgé‘%Of?l%lﬂT E:f’t‘g}.’er?'ﬂgl‘eegggéc‘ieﬁ%mloﬁli&re‘ioé’ﬂﬁlsf”
logiess ratio for the file when access to the file
includes the large file operation; and decrease the

| ar gBYOBTeN access deeachof theprfeqir mave filgst endahen access to

the fi o .10 eration. 15  The
Syot et RECHOERCLHo Bt e i bts BIREE BLCGerpinog f Smal
further chHhkqpesstisn. | ogi c to: determ ne whether access
to the file includes a read operation or a wite
operation; decrease a read/wite rati o when access to
14.he The gystencoficlaisn 13)evhsrdih eheofiie hadesOmonit rthéXdofbsRes
the read/wite rati o when access to the file includes
logitdor ead operation. 16. The system of claim 15,

wher gicReatd e idrk&sRQE sc%;?slr@m) ¥ thd HIeWRh £OIRG §8%

logic to: determne a e representation; change l%he _
file reprmskhdesthe targé fieroperdtimngandf i | e representati on
to a,requl ar fil epresent gt i on en the access_to

t e 4ereis B yoter Small APissT Sl 3ot P iR thcefiip ghe ie
repr esent ikiudss the ffaB flE€GpHraiorf i | € representation to a
large file representation when the |arge/small access

ratio is greater than a threshold; change the file

15.eprepeqistthd OMcIAihON, vHeRAMHRI filk bt @sd BhRGFOLAL BfhphiQed
wite file representation when the read/wite ratio

logigitps is | ess than a threshold; and -14 change t he
I iol Zd{tgrgﬁﬁigﬂ%tﬁ%ﬂéa%gesfs & meqilgwirilctluede]; ialre:eadro%@rra'ta’l%’)g rc1)tr g tv\im ¢
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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representation when the read/wite ration is greater
than a threshold. 17. The systemof claim 12, wherein
the file access nonitor further conprises |logic to:

det efyy : ition.lock is in place on
i1 ooRE L R Bt BRRLh £0RHE rbiriebiRRis s b e
associ at ecepdstitatidrewhér the whinwiifeaatidil Bp8éatdraRarl Otkeshsld.
not in place. 18. The system of claim 17, wherein the
file access nonitor further conprises logic to:

det el i neThéisteed of ¢laint 12Necrdinthd flelactdss aomitbeirthand
allow a ¢change in a file representati on associ ated
COPTSeE MBI 50f e when the transition lock is expired.

19. Jhemsins WRBMe! a GhaditBnlidek YNELRID oh Q%]E;i dn access
*ogl@ t

moni tor further conprises O | ncrease a
t r anglilaw echangant e fild @presergation assodiged it the file when the

wher oi n REAHTIOd SR8 MRS or 1 urt hor  compr | Ses.
logic to prevent a change in the file representation
mreg é 2|ed)_:l",;e_a Q_}%!tetn% 8P clai(r:no H],twﬁlreréirsl th%rf?lgtaggesg rr;l%rr]litgr further
comprises 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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