WD 2004/ 021189 PCT/ GB2003/ 003543 1 MAI NTAI NI NG

| NFORMATI ON USI NG A PLURALI TY OF STORAGE ATTRI BUTES
wOo\REkiozEBY ' S i nvention relates to maintai ni ng PCT/GB2003/003543

information using a plurality of assigned storage

attributes. In hierarchical cbnmputer storage systens,

intensively used and fast storage are paired with

arrays of slower and | ess frequently accessed data

devi ce R IS RE [

is a dliiz?Iéchg E%nggess %?ﬁg‘g&g‘g\% ge ilfgﬁggf%&‘e%r EDA%% I.BUTES

Sl ower storage devices include tape drives and di sk

dri 6, ALEAYS 1 WILEIbrake1 48 S LARERSE ¥Rt 1AMy A BRRising a

One such hierarchical storage systemis a virtual tape
pluraditigef agpdonad srehe abfrihurgk- t ape st orage system

may i nclude, for exanple, one or nore virtual tape

ot oSS R et I SAT 2y S arge SESA e e Y LEe ana fast
stpog| BtoPatielr Y1t ouraist ef flreer Pape BF bFzagen By perpssed data
devipesat icnR, extdnely iaft bisdh-tpge], Sexyaagbve sipsdemMis S Wikédtngcecess
stéhalR 4QRL 2 iNastudrar t BRsPIMRERLR I8 a8t URYEHRUELRR tape
arf3Posed Lp fhe one or nore datg stor agﬁsi%%d L&l L Gy

£075t &l SHAG CSANE 44T a VROt 2hR 'SRE FRITT VA" &t ¥

are known for providing cost effective access to

| ar gee guahthitreschdfaktsapesharsdstaam Gerevatdupl Gapedateage
sySial a0Ricang vietidievabe SYSILN ERRIHIRS, andRIEE fITERIple, one
or Ofor%tx%rr ael .S{:laogs er\gnr W.Q'“%E" r:le. sio enda QOIE twqgheon%agg more data

Storage nedia> & typica gor?zft‘)) R °4aT A "St orage
steppgrass rattigpel caFteisdgeuchans ot EBf TR PEREE 304
Enthrpkise appe iLldyssryvel enirioni qpestioroagethrediaiuadnthrehetorage
sysddt€is B el RCHEQNIFCoRt0h88E toMl dumddopk | &RAt $:J7838 Rvices
dideo\éleﬁe' nsgﬁh o%% oar Egroevl aIE:aEL) Fg%a EeEE':m etE!’L a|1 E Fgglns and

The Ti'Ke.One (or m)réis accessors typically atcesses

the data storage nedia fromthe storage slots and

del Avermtehalage ceroseak medi@tirbewldaysest gragknowe ¢ @roviding
codOlef EERAALBRRBLE Ao Videl At fo0Bs I10ra€GRASL] BBERALLY, a
da aUIsﬁzgl?al = 1% %%%1[1%@' £ %lejéaithgl&%%) Q%?gé%u%%r ac!}dstorage slots

opera € the data storage device(s to provide,
on i KGR S BFPHe8, PahRaP bt %f"Ba FECEF R P Hor NS S¥PFPInT AR Le
datet tsactrer metial ine hast ceonpdber agysthtEnel Ralritciddsasediisk
cafBiageNbctontatdosif ag@id, Sakdews lifket hasyablecthonic storage
med¥S ! E”ﬁﬁ%"%t”s' SLIAtop delines %s Sehedi, ﬂ?%&q,%ﬁ[@%sh PROM,

ol'i ¢ es fhat —deternm ne how data 15 'to be managed.

angyfih/gl 7S or art methods, this policy based managenent

is defined and i nplenented at the host computer |evel.

Thebﬁ% 0o, md R LRekbss doyRl0pPRRtesaid tm@lsa_taw Gtekage media
fr§nlrjcc eh%;ot a%%%&lgteﬁga derlqyéllsns\%e %%%7%6?1%§%al Qgtaegaga? rstorage

eac eratl ng system ai i tabl
de*fg@fe/ @rzgﬁg§w3gr&%/or2wrltlng data on the accessed media. Suitable

electronics operate the accessor(s) and operate the data storage device(s)

to provide information to, and/or to receive information from, an attached

on-line host computer system.

Policy based management of data storage is known in the art. A
system administrator defines a set of data management policies that
determine how data is to be managed. Using prior art methods, this policy
based management is defined and implemented at the host computer level.
Therefore, the design, development, and testing of such data management

routines must be replicated for each host operating system.



What is needed is a nethod to nove the inplenentation
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FIG. 5 is a flow chart summarizing certain steps in Applicants’
method;

FIG. 6A 1s a flow chart summarizing additional steps in Applicants’
method; and

FIG. 6B is a flow chart summarizing additional steps in Applicants’
method.

Referring to the illustrations, like numerals correspond to like
parts depicted in the figures. The invention will be described as
embodied in a virtual tape server in combination with an automated data

storage and retrieval subsystem for use in a data processing environment.



tape server (VTS) 300 is pictured, operatively coupled
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the embodiment of FIG. 3, library manager 160 communicates with data

storage devices 130 and 140. In alternative embodiments, library manager

160 does not directly communicate with data storage devices 130 / 140.

VTS 300 further includes storage manager 320, such as the IBM Adstar®
Distributed Storage Manager. Storage manager 320 controls the movement of



and 140 via ADSM server 322 and SCSI adapter 385. VTS
300 further includes autonom c controller 350.
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DASD 310 and data storage devices 130 and 140. Library
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394 may include known storage management program functions, such as recall
and migration. The storage management program 394 may be implemented
within the operating system of the host computer 390 or as a separate,
installed application program. Alternatively, storage management program

394 may include device drivers, backup software, and the like.

Referring now to FIG. 1, automated data storage and retrieval system

100 is shown having a first wall of storage slots 102 and a second wall of
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further includes controller 160. System 200 further includes operator

control panel 150 (not shown in FIG. 2).

System 200 further includes one or a plurality of portable data

storage cartridges removably disposed in one or more slots in storage
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such as DASD 310 (FIG. 3). Management class storage policies include, for
example, whether a copy of the logical volume should be made immediately
or whether to defer making that copy, selecting one or more information
storage media to use when writing volumes, allocating a secondary stacked
volume pool, and the like. Storage group storage policies include, for
example, specifying a primary stacked volume pool for the logical volume,

and the like.

After an ACS routine establishes a certain storage management policy
for a logical volume, that ACS routine then assigns a storage construct

name which indicates the selected storage management policy. In certain
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When Applicants’ virtual tape system writes a first file sequence to
a logical volume, the storage construct names assigned to that virtual
volume are stored in library inventory 460 as storage attributes assigned

to that logical volume. If the virtual tape system subsequently accesses
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then Applicants’ method transitions from stép 610 to step 612 wherein



If Applicant's nmethod determnes in step 612 that the
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If Applicant’s method determines in step 632 that the assigned data

class construct name is defined, then Applicants’ method transitions from
step 632 to step 634 whereln Applicants’ method assigns that data class
construct name as the data class attribute for the logical wvolume.
Alternatively, if Applicants’ method determines in step 632 that the
assigned data class construct name is not defined, then Applicants’ method

transitions from step 632 to step 636 wherein Applicants’ method



determnes if the undefined data class construct nanme
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construct nane is not to be automatically created,
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and assigns default actions to that construct name. Applicants’ method
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Referring again to FIG. 5, in step 550 Applicants’ method stores in
the library inventory the (N) construct names of step 530 as (N) storage
attributes assigned to the logical volume comprising the dataset of step
520. Tn certain embodiments, Applicants’ method transitions from step 550



the library inventory the (N construct nanes of step
530 as (N) storage attributes assigned to the | ogical
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form ng a dataset; assigning one or nore storage

construct nanmes to said dataset; providing the data
W@ eGo4med8e he one or nore nanmes to a virtual taper/GB2003/003543

system formng a | ogical volune conprising said

dat aset; assigning one or note storage attributes to

said | ogical volune using said one or nore nanes; and

sel ecting storage managenent actions for said | ogical

vol une based wupon said ass(if}%&ed storage attri butes.

2. The nmethod of claim1, r conprising the steps

of: storing at a first tine said assigned storage
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default storage group, construct name. WO 2004/ (t)2118 )
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including a storage class attribute field in said library inventory;
including a data class attribute field in said library inventory;
including a management class attribute field in said library
inventory; and
including a storage group attribute field in said library inventory.

4. The method of claim 1, further comprising the steps of:

defining a plurality of storage class construct names, and a default
storage class construct name;

defining a plurality of data class construct names, and a default
data class construct name;

defining a plurality of management class construct names, and a
default management class construct name; and

defining a plurality of storage group construct name, and a default

storage group construct name.



one of said plurality of managenent class construct

nanmes; and one of said plurality of storage group
w@orgeed nanmes. 6. The nethod of claimb5, fur€ieB2003/003543
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conprise an assigned data class construct nane,
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PCT@E%%%&Q@!&@O§54§§idlibgical volume comprises an assigned storage

class construct name;

operative if said logical volume does not comprise an assigned
storage class construct name, assigning said default storage class
construct name as the storage class attribute for said logical volume;

operative if said logical volume comprises an assigned storage class
construct name, determining if said assigned storage class construct name
is defined;

operative if said assigned storage class construct name is defined,
assigning said assigned storage class construct name as the storage class
attribute for said logical wvolume;

operative 1f sald assigned storage class construct name is not
defined, determining if said undefined storage class construct name is to

be created;



operative if said undefined storage class construct

name is to be created, creating said undefined
wG@t@nagEse| ass construct nanme, assigning def aedT/GB2003/003543

actions thereto, and assigning said created storage-

cl ass construct nane as the 3%orage class attribute

for said |ogical volune, operative if said undefined

storage class construct nanme is not to be created,
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operative if said logical volume does not comprise an assigned
storage group construct name, assigning said default storage group

construct name as the storage group storage attribute for said
logical volume;

operative if said logical volume comprises an assigned storage group
construct name, determining if said assigned storage group construct name
is defined;

operative if said assigned storage group construct name is defined,
assigning sald specified storage group construct name as the storage group

storage attribute for said logical volume;



assigning said specified storage group construct nane
as the storage group storage attribute for said
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system using a plurality of storage attributes, comprising:

means for forming a dataset;

means for assigning one or more storage construct names to said
dataset;

means for providing the data set and the one or more names to a
virtual tape system;

means for forming a logical volume comprising said dataset;

means for assigning one or more storage attributes to said logical
volume using said one or more names; and

means for selecting storage management actions for said logical

volume based upon said assigned storage attributes.



