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managenent for nmanaging data gf a storage system

and, nore particularly, for managing data in a storage

system having a plurality of data storage resources of
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other data entities are destaged from the coupled data storage resource to
make room for the accessed data entity. The destaging is conducted in
accordance with a predetermined algorithm, such as a LRU (least recently
used) algorithm. Some advanced data management systems, such as employed
in the IBM Enterprise Storage Server, have internal algorithms to identify
application data access patterns and then change their internal processing
algorithms in a predetermined manner to provide better performance,
especially for transactional computing. The data resource allocations are
thus done in accordance with predetermined algorithms or by hand-selection

determinations by the administrator in advance.
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managenent system a data nmanagenent all ocation

system a data storage system  a nethod, and a

conput er program product, for managing data of a

storage systemat run-tinme, where the storage system
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responsive to updates from the data management monitoring system for

updating the class distinction cue or cues.

In a still further embodiment, the class distinction cue is
effective for a predetermined term, and/or is coupled to other class
distinction cues, and the data management allocation system is responsive
to the predetermined term and/or coupling, selectively allocating and
reallocating the data storage resources and providing the operations of

the storage system for the data entity.
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at | east one input/output attr| bute of the class of

data entities associated with3the cue. In a further

enbodi nent, the class of data entities conprises any

of a LUN, group of LUNs, storage pool, and object. In
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at bg@qﬁ—pp? class distinction cue comprising data management guidance
information and priority information related to said associated class of
data entities; and at least one data management allocation system for
managing data entities of said storage system by allocating said data
storage resources and providing operationé of said storage system, said at
least one data management allocation system, at run-time, referencing said
at least one class distinction cue prior to conducting data management
allocation with respect to a data entity of said associated class, and,
based on said priority information as compared to other priority
information related to said data storage resources, selectively allocating
saild data storage resources and providing said operations of said storage

system in sald data management allocation system for said data entity.
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selectively allocating said data storage resources
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in said data nmanagenent allocation systemfor said

data entity. WD 2004/ 095284 PCET/ GB2004/ 001726 4 In
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In another embodimer the method for mandging data of a storage

system, the storage system has a plurality of data storage resources of
different characteristics, a first interface and a second interface, and
the method comprises the steps of: providing at least one class
distinction cue associated with a class of data entities, said at least
one class distinction cue comprising data management guidance information
and priority information related to said associated class of data entities
via said first interface; updating said at least one class distinction cue

associated with a class of data entities via said first interface, and via
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The invention will now be described, by way of example only, with
reference to a preferred embodiments thereof, as illustrated in the

accompanying drawings, in which:

FIG. 1 is a block diagram of a data processing system and storage
system with a data management system(s) which implement the present

invention;
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RAID (redundant array of independent - or inexpensive - disks)
configuration, magnetic tape drives in single or in library subsystem
configuration, optical drives in single or in library subsystem

configuration, etc.

The data management system(s) 12 comprises at least one programmable
computer processor operating under the control of program code. The
programmable computer processor may comprise any processor device known in
the art, and may be implemented in a data storage server, a host, or a
storage utility, or any storage facility between the host and the data
entity, as is known to those of skill in the art. The method of the
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object store.

The class of data entities are arranged in the class because they
are to be treated alike for the purpose of data management. The data
management system 12 may have defaults for establishing classes of data
entities, and may have defaults for establishing at least one class
distinction cue associated with a class of data entities. The data
management system 12 may also be part of a program application or may

receive cues from a program application.
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management system. Also as discussed above, the data management system 12

may have defaults for establishing class distinction cues.

FIGS. 1 and 3 illustrate three alternative ways of updating class
distinction cues. In one example, the administrator 17 provides the
updates via the interface 17. In another example, a second interface 19
employing a user-oriented protocol, or a system, or a system component, is
provided for allowing updating the class distinction cue(s) associated
with a class of data entities. A workstation 16 and GUI may provide

information at the second interface for updating the class distinction cue
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guidance information and priority information related to the associated

class of data entities.

In one embodiment, at least one class distinction cue priority
information comprises at least one input/output attribute 35 of the class
of data entities associated with the cue. Priorities are required for
selection between competing data entities for the same storage resource,
when that storage resource would otherwise be overloaded. Thus, high
priority applications or devices are given access to the high priority

data entities, and lower priority applications or devices are given access
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data management system may employ the class distinction cue to prestage
the data of the data entity. As another example, a class of data entities
are accessed on a small record random transactional basis during a term,
and then accessed on a sequential batch basis in the coupled use of the
data entities. Many access patterns are known to those of skill in the
art. Examples include read/write small record random, read/write small
record semi-random, read/write small record sequential, read/write small
record stride, read backward after write, etc. An access pattern may also

comprise a sequence of actions, for example, initially reading data
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Another class distinction cue comprises the RAID level 41. As known
to those of skill in the art, RAID levels extend from RAID level 0, to
RATD levels of ever greater complexity and/or redundancy, and may employ
different types of resources, now extending to redundant tape or optical

drives, and to redundant libraries. An alternate RAID level 41 may



may be provided, in case the primary |Iife managenent

process cannot be perforned by the data managenent
waymep286t i | | anot her class distinction cue cPOPGB2@8/001726

availability requirements 40. As an exanple, an

avai lability requirenent cue fAy indicate that the

data entity should al ways be synchronously copi ed.

Many availability requirenents are known to those of
ingkddtle £k, h@f ahk. 1 ERRAES 1@9@&5%:1%@%1%09&”&1 her level, or

n ata entity is an applicafion,
dﬁ%"@%@% £:tRf/)‘&]tﬁequfe“f’gbmsﬁts hay be that the data for

the appli catl on should be nmade available in a certain
way otseiclrlass fdiasincréopiced tafgetmend ald/REnait@ibutes 45 may be

enfiabhabidy) Liodeeosidanent, ehasg.di stinction cue 40 may

that, "if the data entity cannot be synchronously
COpI ed, the data entity is asynchronously copied. A
f ur RaBerravai taBres ¢ ¥ @idds indisstorieinienvithea 4G efrayrdde
enﬁcimhen& fo£S o ppesdrar mel&hr %sa@éxd 1b SufiRkedainRyc1 J1BL

dét% edat is.flas eadlélonal..
i o.'L ItéS 0 a.-?ao fi resr%f J(_)drenggnclf: 1ngAno? Cli‘-r’lssf;l ata entities 27 whose

Cu%h°§t Fere F‘éﬁ fchée G@%F%esﬂtﬂrﬁe iRMGorelished ] forsexamphn, with an
intterfhbo S@pdbyiski & |cUrnathesariqriBAdd bemelcslextreaduddromy then

upd%%'ea:lll@\éﬁg c@* cEQs ZBAJJ:Q‘_h! ?chlﬁna@lor?\éﬁgt gLr eﬁ(g@ easily knowable by

eX|t and/ or _redundancy,
By aggje?léﬁF t3fpédd- of*Sr SO EF e'n%\idséiitrﬁﬁ%fdﬁﬂ‘él%e in the class
digtddgpdmntu¢ apbabrehepiiceab paftevess and ihoadddundartding the
datal Qﬁ@fﬂyeg:‘é 4’&% 6%345%28%/%88%196 o evgl béc}lrfﬁ%{gvi%g end, the data
di cate if
entzlgg !TSO%% YRR aIIKPBe relaéi unavar iiltl?l SOTRMY e\/elthe data
mAnGRENY T FEFEHY ¥3ASe 26FRARD GPe P%iaﬁédtfé@d p@sﬁégese: Fagsdata in
thedirsteuset dorectiieny equi renents and/ or attri butes 45 may
be envisioned by those of skill in the art. Referring

to n [ cordance preferr
e SR A GRS Aol S Ml R PR
dynapic @rgseot dilsed. nétlﬁi FRYChrgPdated Py shoth Ellefnﬁlﬁﬁlyllﬁgam% ghe
admthasisra@br dirt, aae nat | 196 uBTa A0S E MHEL 1L 1GUSS adhéhilc@rDRy system
a3 Updated. This is acconplished, for exanple, with an

interface enploying a GU and user-oriented protocol.

The user may then wupdate the cue or cues 28 with

i nfior rabe¢dmethatt pscarptit@asinbyerenowd biue-bine hdigrod in
accadibdteSial @he bhesds: QH@erﬁ:)i@proera 1R eSBht IRY th €L £ the

cla%% &l@%lg(litq.%g dCLgelssg.é nl%ﬁagtra%uﬁ (% the ]QQC%GS t a?]lt ltla.eifrlrl]lg the

a2 ent ity
adm&vla%tgag%ﬁ@éﬁfiu%ﬂlﬁyt f%n?%@pﬂnﬁeﬁ@uf%aseﬂ@d p@fﬁ@e@a@ane their use
in edvtdaricg, | ther pveresediardtier peadidesorheerilad=0 dbeginniag.cues to

assh.'BtE‘Q:@led&ah:% Qﬂ%em&ﬁf‘%Q@f@ﬂrmtasé‘x%tlgmze Wﬂ@%cﬁ‘@ggﬁﬂ RO dRCts ana
selgg‘g Q:th% sé:ourg.ge prreesglgr essaztypreoprgate k:o the activity and data entity
at run-time, giving effect to the competing priorities, for example,

beginning at step 50.

In step 53, the data management system, or data management
allocation system, or allocation access system, accesses the class
distinction cue or cues, e.g., at table 30 of FIG. 4, for the data entity
of that class that is the subject of the run-time process. Multiple cues
for a plurality of data entities that represent aspects of a data
management process may be accessed at the same time. For example, a data

management application may comprise one data entity having one set of



the reverse direction. In accordance with FIGS. 3 and

4, the class distinction cues are dynam c and not
wo 2ooaai9s2and may be updated by both the user 19p&rdBRév8/001726

adm ni strator 17, and may be igdat ed automatically by

a nonitoring system 23. An enbodinent of a

conputer-inplenented run-tinme nmethod in accordance

with the present invention for inplenmenting the use of
cubBe an@l asscndi-SddractiQny, pb ScHel baksteiab e thndaﬁ:laehax%gement

?}&ecr oihan having the m ni strator hand-sel ect the

torage resources and pr edet ermne their use in

advarc&ter Ré Pr E3€ntS i HefeFomepresiadesstttenclidepsifies data
stdradd mesdares uetsi enaSkitat thdeldad aipanages®duesy St®Biples of
dat® fvalyate bt cormeni g Lok %@§£S and.,Selaat tggll_e multiple
daga osr %ggger %Seogl.{r%esr%[)@éo brrate Lo ehe ael ] \Z/LI ty.,an lab

iy PUR-TF FVIHG Bffelte A8t e Eonthst FIRF atailavie

dab? |Sc$|°rfw%§eswrceémwpb% selpeeddnni Pry sramtlep SRAIPrsystem whose
dasd épsbBeert heghaba AENBGERRALIGYSE QRaiDibldatkBace is selected over

ongBRRGRIRIocedl LOCRLION, BAALEMacer allocation access
syst em accesses t he-cl ass distinction cue or cues,

e.g., at table 30 of FIG .4, for the data entity of

t hattctteeps 5T habhei @riphétiwb?ﬂee:tcowaneﬁew#mrwmt to the
1d@rdEess .davh| ddoph@e GUeSurck0s) 8 phaliralibi it Otofld-@son is conducted
byeentﬂr‘i.bﬁ&yt B%a&@@g §§£‘ct§ Scple(éé c?arta m%g%mﬁ{@%ggte&? ngtc , as

ab vreocess %% € accesse sane_tine

dat 3 rEHTeREht SapPi PB%T l?fﬁw?ﬁé’y CEB TSRS GRér oeé’ttéty and
thesst PEyothavi Higsene vhese FhtYDR2B04BY5PBesses are to be conducted
wiPCHe&R3046 Ot 726:nt 18 LUBSsa aReraRot-befurdatsd , eﬁﬁ’i ¥ so with

prﬂﬁ"}itpgs totfeo{k%&g%o riagahﬁnexg% @‘gggseggs wl'?lpcf?ll !alge tc'oz%zr)]etlng for

lg teqp At a nagerrent Syst
shptight §1r8Ye FEE AU S ot a e rEBur t¥s consi st ent VVI t h the
class distinction cues. Exanples of data storage
r esouraes 6d.ecdd SeUssRdataves ddiel fet@entnd Badsent gata

en@ilyt {:fgbs% dgﬁhgcélo%tr S‘lgf.orl %%%r ﬁegaanf t}tl Igle rre tJYB:learVglth ,

aval aval ora resour(‘?fe

reSPRCT e SBPIRCOTRSTERT ‘O abhf dang %Pﬁ@fét anRb@ge
respatree tvas beemnom gnatew énd shaslsuhbiciceat oravaet alyebe

corﬁﬂﬁ-@&i Id% .sel %.Ett?éi)lgvﬁlr ofoﬁﬁs i R, the HOEESS eg.ftlihp%qld%t class
el DRV R R S PR Ol L RS S5 B Ol e
cug ééomb@ePéaceS$hféfCéF$ gerkytc shpasitsoh A8 . chridutdendifpydata

sto&apélx@sbﬁlycﬁomaﬁbs&ﬁ FYSt efe Dltcthedal asdranagenendn cue (s) .
system etc., as above. The conparison is not just

bet entth gesent data entity and, _those of other,
cl ass&S whose %@tﬂ%ﬁﬂﬁéﬁr@ﬁ?c%so%%@eg’o% b p@-time, use

thec §atRICtetege resources is suspended in step 64. At some point, the
class distinction cues would again be accessed in step 53. The time
between step 64 and the re-initiation of step 53 may be dependent upon the
priority of the class of data entities that are the subject of the
run-time process, with the lower priority delay being longer than a higher

priority delay.

If step 60 indicates that the present priority is highest, lower
priority competing data entities and processes are reallocated to
alternative storage resource(s) in step 63, or are suspended, and the data
entities saved, or an existing process is allowed to complete, freeing the

storage resource(s).
Once the data storage resource(s) are available, they are allocated



with respect to the identified data storage
resource(s), but also with priorities of other,

WO rv4ae284 managenent processes which are conpePCTGBR@n/001726
simlar storage resources at the sane tinme. In step
60, the deternination is made'%het her the present data
entity class distinction priority is higher than the
priorities with respect to those conpeting for the

to Séiéepké’s%%' cﬁét%delgﬁtt :‘::‘rg Q.ft@ﬂeb's r gﬁ(@%@eéasr)a mértag@ﬂgmt 'p@ocess

ep 61, an alternate cue or cues rrg consu I&
OP%rag}lonsatarFaH}lél%’EFdan FEP 9°- f 6Pt betenott oPpagtted by an
alldraticl aystent,hat the fhe sehjeoenbfsvishenrs @hcti @ above.

process. If there are alternate cue(s), the process

cycles %cls 0 .step 55 o %65 b?% t%ﬁeg%l%l Ly dat int in the

St ora resour CeS ConSI St ernate ¢
Prefessi %tﬂﬁ@n Soueld ray| §Poest | 2t Renydarse Fiiggthene Process In
st@f Qoesﬁlem&@mmﬂ&enﬁtsyéum tdefErminge widiBeflathare are term

{
ané}o%r ca:&%l%ffgc’ ocliFg § Sdl g?aér?c::‘!%g?l g lf rglr %Eng pgr%éento‘ da%Q r@ltlty If

on cues wou ain
notaceégsféla# rfhssFé’?:Ft%Sn FrePFPTRES botResh &t & e%ﬂanotft figr step
75 r@etenhineat wienhef thkepedlandiprbecdepeadeneffponve s the present

eidM | OFdt BéxQﬂ‘\plteh eugel @élsm %Esd@taygﬂtétjakgéd—t iaa& @af emhhRnt, and

SUb%%%’%e Ogdse lt“ e%f ctlve n%lg [ Oc%lvélé/ h£h% te:?m ICgna.f\_/'oﬁavey]c)egun and

eing 1onger
ha‘d%Iraf;‘/ultlemel o ésa%ng n%ﬁﬁ?&t &% aHaTs t Red p‘?hé’s BFPSp AT DAYy
det&nbh heshetHedWale ofd iddr thy teemnpieisi hgerdatackesdt, i tiws

" e@ﬁ%@t?&é)’c esp?segngt!}?err Q;@A_nlp(i@at @c@pg O70 @Ll’l& 814 ﬁ&y i é&rg'fe"i}g@d with
resource(s) .in ste

are s !
nd FoRE] 96" SHVER, 81 DR URP LT D b BE e ™ R o FoProsen
datgomphadement peefers .t fed theveimge YTeffearte(’'s)or @AY eincident

wilakBe SdnAr 8@ hk ESREELE (BLa afiRag¥mddtapt&eskheyr an€her time.
al | ocat ed WD 2004/ 095284 PCT/ GB2004/ 001726 14 to the

present data entity in_step 65, and_t
man&getreRt’? Spﬁsﬁeé@%ne%&éﬁaﬁfﬁngew ém%‘?‘i FB‘E%I&HPnlSstn@E
ef B Liddhe thé Ingoatsonyisesc baduderkiyy tha chakk cwatponin a loop,

per¥sl 6Men0s dike faka, NeRageRNte8Y Shedr ebeplingdSiak@¥estive.
Step 70 is shown after step 66, but may occur at any

point in the grocess of FIG 5, and appear at
manyPIoERtR ARSI THE g B]Eae%§hel??msT’é¥°7 -OUph R g gt fective,
theTanAgeneNillsyst em detenninesivhetshénitirer@ iar etdée’h This may

co Qégrang%@ 'agges‘él Q§%lqgétd1%9£ﬁ@ﬂoﬁu&§esf Oh sttQE ﬁ gﬁe&_tder to
at a entlt not, . class di stinction.

consiigt g Pgl-éﬁa%&lﬁﬁcas&l@ﬁ F4IPHIEEH S éfﬁqulf@d 57 the tern

andfetre¢qrph&sy -whet her the term and/or coupling is
effective at the present tinme. For exanple, the term

haSTlpé)ngy@sIt;r§% cggporgﬂts ' o?f 'tﬂgn ég%gt mar@@gmen\‘l’!h g{?stem s) and data

starte Alter natF[IVG }/ angethteegg}angxment of the

prwalrtgeﬁﬁsﬂ:e&nand storage' system of

class distinction cues of FIG. 4 may be varied, combined, or combined
functions may be separated, as is known to those of skill in the art. The
illustrated steps of FIGS. 2, 3 and 5 may be altered in sequence, omitted,

or other steps added, as is known to those of gkill in the art.

According to a preferred embodiment of the present invention a data
management system has at least one class distinction cue associated with a
class of data entities. The class distinction cue comprises data
management guidance information and priority information related to the
associated class of data entities. For a data entity, at run-time, a data

management allocation run-time system references the class distinction cue



have resulted in reaching steps 70 and 75, and the
steps are now determ ning whether the end of the term
wham4beesd reached, thus, "effective". As anotPEr/GB2004/001726
exanpl e, steps 70 and 75 nay gg concerned with the
coupling, which nmay be coincident with the begi nning
of the present data managenent process, and therefore
"effective", or nmay be coincident wth the end of the

orp&@&egh&a&a é&@@@@.ﬁﬁnﬁaiﬂi AeLSfeme Rt a@ﬂ]@éiiﬁbnténﬁﬁccédcs, and,
ne e_te I n
.bagéc? Rn ?l? %%?&:@ty ﬁngox%g%lgglsa% y%)ﬁ%ﬂ]e%{ gﬂ occ%gﬁaég:l%{htey
lné?faﬂéﬁla@areﬁat% tg tfff?of}ata FEPFRESS THI TR CaS 1 FRESHdVa)y allocates
themath sterapermmsandior agdupbiidpsi Shefobecdiives dfpohe sitepage
sydSenfehernd Bhg rbhaderbhe d186828RE/ 8FstCAURL BBe idita entity.
effective, the run-time allocation or reallocation is
initiated in step 77. This may conprise another
access of class distinction cues in step 53 in order
to conduct the run-tine allocation or reallocation
required by the term and/or coupling. The illustrated
conmponents of the data nmanagenent systen(s) and data
processi ng system and storage systemof FIG 1, and
the arrangenent of the «class distinction cues of FIG
4 may be varied, conbined, or conbined functions may
be separated, as is known to those of skill in the
art. The illustrated steps of FIGS. 2, 3 and 5 may be
altered in sequence, omtted, or other steps added,
as is known to those of skill in the art. According to
a preferred enbodi nent of the present invention a data
managenent system has at | east one class distinction
cue associated with a class of data entities. The
class distinction cue conprises data nanagenent
gui dance information and priority information rel ated
to the associated class of data entities. For a data
entity, at run-tinme, a data mnmanagenent all ocation
run-time systemreferences the class distinction cue
WO 2004/ 095284 PCT/ GB2004/ 001726 15 or cues prior to
conducti ng data managenent allocation or access, and,
based on the priority information as conpared to other
priority ‘'information related to the data storage
resources, selectively allocates the data storage
resources and provi des the operations of the storage
systemin the data managenent allocation systemfor
the data entity. WD 2004/ 095284 PCT/ GB2004/ 001726 16
CLAIMS 1. A data nanagenent system for nanagi ng data
of a storage system said



storage systemhaving a plurality of data storage
resources of different characteristics, said data
worenagesrzent system conprising: at | east one cPEEEB2004/001726
di stinction cue associ at ed mﬁﬁ a class of data
entities, said at |east one clrass distinction cue
conprising data nmanagenent gui dance information and
priority information related to said associated cl ass
of data-entities;,and at |east one data nanagenent
al location system for managipg.data entities of said
st orage system by aIIocatlng‘saTd data storage
resources and providing operations of said storage
1. sysirefiptes abghgiinehie asbtanEotd atadagimndgeasiit aaslaeas iBBten, said

st§3¥a%teeg}st%§n ﬁér{ﬂ.ntg' %lufr@fl%_rye&? 1s39a Ssﬁ:'ogaﬁ’g Ijeggéxtceso&‘?
s.di.stincti.on to conductin at a
a1 R e gt o o SEReRarD Wobsts SORPTiSHRe:
of said associ ated class, and, based on said priority

i nf aE NBdais@noas ctady at el ricei et heé gHsbofdiad widroanalds®nor data
eniief.llegedsale atsqegs@%&lé SilaQE BEHG £k £SOV, CES: cs ﬁ%&hg%{a)ea

sai ta stora res, urc rov g
manaa%eﬁe&g ST R Ba s S A5 LT: P AR EH R P o saia
asFREtaY Bsldfoded 6AtSyiseemPor said data entity. 2.

The data managenent systemof Claim 1, additionally

COI’TQEIQagg oneaaaﬂamingﬁig%ﬁgntf_ %rllg&pc\ﬁ'og' %t@ﬂdfcﬂrpggﬁéd&gg data
ast _one cl ass Wg‘é&ncu on cue assocl at

om RS BT PACL 5T AVATT TY G40 T ot A TR bOEAR Fesouzoss
an%%?’é?ﬁl@ﬂ @apmt s afdistifowarrge conpen sisagd @tGlUpastf gpe data
marpHcemeti AYLodaftooatyisean akt Saind timd, e kb aeentOfig PEOX i Ngast. one

cl%ddirls&g?gtﬂgl cé@'pd;:L@I' éoe@ér{dugggngc ldgts.étn%.élé&én%glttl Qﬂlo lé'.@lOl’l with

nt
e A =, ST iTo T G ASZ0C S PUTRAY | 57 CoRpT s Phoat
prigyifntiafpaediop & darRRrAanayeresn PRber ittar fmipragsiaenrelated to
sai®8poN sityeadeOrestpatat €S skl edvisaid ad&bc@atﬂﬁ@ G@.H{E&ita storage

reémm:éso h@gpx%}@&ﬁ@ EQ{d %Bgﬂﬂlggs gaﬂ st {Eeean in said
W_t class 0 ‘

aais |g£én ¢ilon.cue %SSOCIa e
é‘n{"?"i‘alggg‘ ¥ Gy Shhdgenght %‘%a( éﬁFoffY Claimi1,
wherein sald at | east one class distinction cue

2. assngd abed mahdfer@nel agsenfordat firelt i ddeesidmil1efdagliyeg:
for a predetermned term and/or is coupled to other
cl ass WD 2004/ 095284 PCT/ GB2004/ 001726 17 di stinction
cued’ “BRE B eI PEAT (8T TEaRIGNee Fartd HarnggRmenp class

disgipeidani o agystienrd srickspoisivett datzaedtPriedet er mi ned
term and/ or coupled class distinction cues,

3. sel ’Erget 'dgtei %aﬂéée%%ﬂysggtéﬂ@foeslgl%akl %\%E.l:{]cglaiﬂ/ dco%?%:@sing a GUI

stor%%E resources and providing said operations
Fors BT AV 'SH8Y agd “¥idt et 3 b g eieas neifagENEREng and updating
saigdl podabporrnsysteem fortisatidndata agntdd¢itaped with a class of data

entities.
4. The data management system of Claim 2, additionally comprising:

an interface to a data management monitoring system responsive to
updates from said data management monitoring system for updating said at

least one class distinction cue associated with a class of data entities.

5. The data management system of Claim 1, wherein said at least one
class distinction cue associated with a class of data entities is

effective for a predetermined term, and/or is coupled to other class



6. The data managenent systemof Claim1, wherein said
at |l east one class distinction cue priority
WO pdoafopeB4 on conpri ses at | east one i nput/ outPUr/GB2004/001726
attribute of said class of daéi entities associ ated
with said cue. 7. A data man Zerrent system of either
claim2 or claim3 additionally conprising: a second
interface enploying a user-oriented protocol allow ng
diupoaici g @makd ald heastin 0A dChaSSast SHnkeN8itdz0RafdiRment allocation

sy§§§@%a£&gomgm 2o céaqaspre%fetgmlaes ntd L 5§d/8§ ApTBE hAd. o

aikor % ? data of astorag ystem sai torage
ls Cé%hﬁm R0F ng A°PHUCaY i Ty °5 tﬂa’gt %tnds/toESr’é%"élP‘é%‘ii'&Pc%%ld data
St@lfa‘?@l fequeaes chndr eictvéding isesd oprsaktliodat @f mahdgewerde system in
safi@tdand meEpehGitngl idarséeRssOn £PF Q\4idi dtaabnti€gSt one
class distinction cue associated wwth a,, class of
dat a entities, said at | east one class distinction cue
conpPF STakG- TRIEE = Fin SYETEN P JUPdArte "RRTYPNERI AL difgst one
Cliﬂ’ﬂ i stincicndorcnat pdwri el dhédriaticaidmpassacaatiedsclcass
in@ft/datsueatifinese JOkafa dabss @Bt hdns Qht Saled ASS0EI ALY th saia
&l ass, at run-time, referencing said at |east one
class distinction cue; and subsequently, based on said
priority information as conpared to other priority
7.1 nf ar deital Danagehattedytoens af deidabta Ckanayerr esdmr Besiditionally
cor&%h%?ﬁdd vely allocating said data storage resources and
pr ovi operations of said storage systemfor said
dat a entlty 9. The data managenent nethod of C aim 8,
whefeiaFos4| dterHrasgenripyiema adel ordaatady peviasel A4 oEing
updattieg fsadé 410 lsasd otdeslaandiwhenetidnSaid aspéaivitdi g th a class

of H=8p &eApLdses: providing and updating said at | east

one class distinction cue associated with a cl ass of

data entities via said interface. WD 2004/ 095284
8. PCTF @52003/00172B91n8 el dhe Hmrasrervagenereifdettioodoe systen
hawifhgGh @ilor&l itwhet elafa S@iotagd Aleagr @y S miraskdinti eabb¥eristics,

saiCOBRFd $88afendat %&ﬁ&@%ﬁ?ﬂsﬁgn&ﬁ@gtg& system and

said data managenment nmethod additional 'y conprises
the step of: responding to updates fromsaid data

maneEFEHtY BNl 23St PR SYstedstinsdact myesaispcartddersth a. class
of @Aea Cinas$sidH, SEaIC b Olka@d Eoras 80£4AHE sk Mick hord Gl asprOfing data

manqégﬁe&n&uidaﬁge JJII:!EOIIIJ]ZS_I.OgagI%. %Mfogﬁéﬂ%g Péla]%@{g said
assg %%@%ijraoﬁ»? 8%8 Zta eIPt:Ltleé:)r ovi d| ng- at | east one ass

for a data entity of saild associated class, at run-time, referencing

said at least one class distinction cue; and

subsequently, based on said priority information as compared to
other priority information related to said data storage resources,
selectively allocating said data storage resources and providing

operations of said gtorage system for said data entity.

9. The data management method of Claim 8, wherein said storage system
additionally comprises an interface to said cue, and wherein said

providing step comprises:

providing and updating said at least one class distinction cue

associated with a class of data entities via said interface.



additionally conprises indicating said at |east one

class distinction cue associated with a class of data
wepoundess is effective for a predeterm ned tePer/GB2004/001726

and/or is coupled to other clggs di stinction cues; and

said steps of referencing said at |east one class

distinction cue for a data entity, and of selectively

all ocating said data storage resources and providing
100perael e bnsRindns REBGE cFYS1AM b prunsabth dald storage system
acd@PE] S¥n g ch%é'r;? 1l Ly gr%[n'agsmer %3585‘%99:1& Q8L 204 said data

predet erm ned term and/ or oupnl ed ¢l ass di Stinction
naggedmens dptPrR VA tEpag LRt SR RS/ BRe ré8PIYcat i ng  sai d

data storage resources and providing said operations

of s@lsforsdi0kage up8YEdseB¥dnd %a§<;§icﬂt§j %&a@&fﬁénﬁ:}’mqrﬂi%orirﬁbe system,
upggéﬁx Qj.a@%.ge{]etasgecgrp Og QJS gigil_irgcg orWl%r eé.élzo%n?‘ tgedsgllet% a class

0 rovi ding said at Teast one class diStinction cue
ofcOnpr FREYSFovi ding at | east one class distinction

priority information input/output attribute of said

11C| asHeOfatdahan RRAhidd @Sc@sS06i @led & thesaind cue. 13. A
comput er program product usable with a programmabl e

conputer processor_ system having conputer readable

pr ogath 68ece PBEOR LAt Herl8RFE ong R iRsH L HFtantaisrecus
addbnipubely proceisesrimiisteimsf sridranaiasg aat alads distinction cue
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for a data entity, and of selectively allocating said data storage
resources and providing operations of sgaid storage system for said data
entity, additionally comprise responding to said predetermined term and/or
coupled class distinction cues, selectively allocating and/or reallocating
said data storage resources and providing sald operations of said storage

system for said data entity.

12. The data management method of Claim 8, wherein said step of
providing said at least one class distinction cue comprises providing at
least one class distinection priority information input/output attribute of

said class of data entities associated with said cue.

13. A computer program product usable with a programmable computer
processor system having computer readable program code embodied therein,
saild programmable computer processor system for managing data of a storage
system, said storage system having a plurality of data storage resources
of different characteristics, said computer program product comprising
computer program readable code for carryving out the method of any one of

claims 8 to 12.



