06 DEC 2004 - 1 | NFORVATI ON PROCESSI NG SYSTEM AND STORAGE ASSI GNI NG
METHOD BACKGROUND OF THE I NVENTION 5 The present invention rel atesg®dE( 2004
assignment of storage devices connected to a network. JP-A-10-69357

di scl oses disk controllers connected together by a network. This prior art
di scl oses a nechani sm of exchangi ng a-conmuni cation 10 protocol between a
host and each disk array controller -fdr-a conmmunication protocol between
disk array controllers, in a storage systemconnecting a plurality of

di sk array controllers fipp8rRRIWONK PpRHERsERING SBEPRF sm the host has a
general interface and 1 0 | [ n disk array controllers can
be perforned at high s%@@hgyﬁﬁggégrggﬁﬂﬁﬁiﬁgoﬁg- 2 discloses disk
controllers connected together by a network. This prior art discloses
on-line addition of a new storage 20 controller to a fabric channel network
having a plurality of storage controllers already connected thereto to
make the newBBEtBER HNgoﬁFrgﬁgeﬂNpﬁﬁﬁl@ﬁer a process of a logical unit.
Wth this_arrangenent, |oads of the storage controllers can be distributed
and 25 pracess integr afNBnPESAERE LBEPREdENsFelRERSater 8664 9nMmeatf Or NANCe

of the whole system can be inproved. SUVWARY COF THE | NVENTION O 6 DEC 2004
of "storage devices connected to a network.

JP-A-10-69357 discloses disk controllers
connected togethér by a network. This prior art
discloses a mechanism of exchanging a-communication

10 protocel between a host and each disk array controller
for a communication protocol between disk array
controllers, in a storage system connecting a plurality
of disk array.controliers to a network. With this
mechanism, the host has a general interface and

15 communications between disk array controllers can be
performed at high speed.

Similarly, JP-A-2000-99272 discloses disk
controllers connected together by a network. This
prior art discloses on-line addition of a new storage

20 controller to a fabric channel network having a
plurality of storage controllers already connected
thereto to make the new storage controller take over a
process of a logical unit. With this arrangement,
loads of the storage controllers can be distributed and

25 process integration can be realized so that a process

performance of the whole system can be improved.

SUMMARY OF THE INVENTION



- 2 1n a systemconnecting host conputers and storage devices to a
networ k, each host conputer has conventionally used a storage device or
| ogical unit assigned beforehand. 5 In a storage system connectin

a
plurality of storage devices to a network, a plurality of hosﬂB Bgﬁpaﬂ%s
connected to the network can access each _storage device. Access is also
possi bl e between 10 storage devices. In such systens, the tinme for a host

conputer to access each staors@g eq]e\éioq;]%e@ﬁn@ha,@gq Wohlpithe s taransm ssion
pat h of the network. Fur{her, an access fredquency and a backup frequency

ey change wi L gach QhATAGE ey 6o RN T Aicabinsky damputhangean th each
na

15 storage device. Ition, a host conputer may be required to have a

fast access tifg Qo \ﬁf‘aﬂi[)%sre%j akitlrlage @ven cd i acyiewlaansss tine,
dependi ng upon "an appl i cation programto be used. 20 If a storage device

or |ogical unit_. §3§§5ygﬂdﬁdqccordance wi th each application program a
systenlhavinga§ 13¥¥%f efficiency can be configured. It is an object of the

present i nyent ion to prlq]viadest%rr@t&gq,ﬁ% DeHremtdapall e lofrzliowiafy a
host 25 conputer side to assign each storage device or logical wunit. In

order to achi e thf ahame&aPiesta gfetdtrk, a plurality of host

computers connected to the network can access each
storage device. Access is also possible between
storage devices.

10 In such systems, the time for a host computer
to access each storage device may change with the
transmission path of the network. Further, an access
frequency and a backup frequency may change with each
storage device, and reliability may change with each

15 storage device.

In addition, a host computer may be reguired
to have a fast access time or have high reliability
even with a slow access time, depending upon an
application program to be used.

20 1f a stbrage device or logical unit is
assigned in accordance with each application program, a
system having a better efficiency can be configured.

It is an object of the present invention to
provide a method and system capable of allowing a host

25 computer side to assign each storage device or logical
unit.

In order to achieve the above object of the

invention, information regarding each assignable



invention, information regarding each assignable -16' BE C 21K - 3 storage
area (unitary logical unit) in a plurality of storages connected to a
network is stored. In assigning a logical unit of the storage in response
to a user request for a virtual logical unit, an 5 eval uation va‘fln.]g PEC 284

each storage area is calculated in ap_co;d_ance with the stored information,
ol cul at ed evaluati on val e 1. {5 ther 6for uppsel Bl & o ganfi Gurse & 10
et emhan ald gl AR U L S RS S
FL:SZ%OEP\@R%L%;\@;% icﬁo&%?%toappar éj?én% p{n;l;é Pifol I%\E/]\i nglé?:leslggri pfi on of
o Sl sl By’ S S Do
ijimslﬁnzzi)ﬁ?ri IsI é’ﬁ)d’?lﬁ:?%regﬁjﬁﬁ %Iai 5 a di a%?a%gﬁ%i\g/]mgn% the structure of a
computer. 3 Feya T D dafrard Iran Bt el e & of S S SR

‘correspondenc%éca(?]!,&ngé gwiéhi%@ flowghart ihtushieibng androsess

storage area to be assigned is determined in accordance
with the calculated evaluation value.

It is therefore possible to configure a

10 system having a high efficiency capable of assigning

each storage device or each storage area.

Other objects, features and acdvantages of the
present invention will become apparent frém the
following description of the embodiments taken in

15 conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing the overall
structure of a system to which a storage assigning

method of this invention is applied.

20 Fig. 2 is a diagram showing the structure of

a disk controller.

Fig. 3 is a diagram showing the structure of

a host computer.

Fig. 4 is a diagram showing an example of a

25 VLU-LU correspondence table.

Fig. 5 is a flow chart illustrating a process

of determining a user policy.



of determning a user policy. 0 6 DEC 2004 -- 4 Fig. 6 is a diagr

showi ng an exanpl e of
correspondence table
Fig. 8 is a diagram show ng an exanple of displayed contents. Fig. 9 is a
il lustrating a storage assigning process. Fig. 10 is a diagram
showi ng a correspondence 10 between vittual |ogical units and | ogical
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Fig. 9 is a flow chart illustrating a storage

process.

Fig. 10 is a diagram showing a correspondence

between virtual logical units and logical units.

Fig. 11 is a diagram showing the structure of

another system embodying the invention.

Fig. 12 is a diagram showing the structure of

a disk controller.

Fig. 13 is a diagram showing an example of a

machine-LU correspondence table.

Fig. 14 is a flow chart illustrating a

storage assigning process.

DETAILED DESCRIPTICN OF THE EMBODIMENTS

described

structure

method of

Embodiments of the invention will be

with reference to the accompanying drawings.
Fig. 1 is a diagram showing the overall

of a system to which a storage assigning

this invention is applied. A host computer

111 is connected wvia a Fabric Channel Switch

(hereinafter called an "FC-Switch"} 113 to a plurality

of storage devices 117 and 118, and via an FC-Switch



of storage devices 117 and 118, and via an FGSwitch 0O 6 DEC 2004 - %Etﬁﬁ
to a plurality of storage devices 116 and 119. The storage devi cel 61 , k
117, 118 and 119 may be an optical disk device, a magnetic disk device, a
magnetic optical disk device, or a magnetic tape. The storage devices 5
116, 117, 118 and 119 each have a disk and a disk controller. Fig. 2 shows
the structure of the disk controller of the storage device. The disk

controller ro unj t o) . hke a 10 a
st orage uni tﬁg%Z%r?g e(\pg’f%&g‘;]]%b\% Oafz%\ﬁ%t%%ﬁ%g ﬂqe’héggt (&)rigge Eﬁiet 212
stores a netwQr | jGatd ogyr f C r [ t - St s and
net wor k and \égolgg%%?(ﬁeq%rdoeg]aln%%'o?lwe g{%r%g?a gg%:@%y §§ %ﬁe§ﬁ%§'§ggssor

uni t 211 1 ung LReeR AI0T T drlth 0 M dige: de, 1&%“%@@%&%5 gpejegnt!olled

and data can be transferred Irectly anong the stora evic 117,

11B and 119d‘&ﬁstkh‘2!étviid'ét,erd&ergin%rfgltj§$‘% I%@%@&&&é-aé{?&@gst

conputer 111 has a processor unit 21 made of a CPU and’t he e and a

storage unit 1322 130 ,mdeg Qhd MAMe AR AN tdeski keq Thisshost conputer

111 may be connected to a conputer at a higher hierarchical |evel via
anot her net wblgt rlon 1lelH.s system when it becones necessary to access the
storage device while an application program 25 is executed, the processor

unit 121 of the host caenputer shblvexemutasa-tSifs age elssi gNsRY program
controller of the storage device. The disk controller
has a processor unit 211 made of a CPU and the like and
10 a storage unit 212 made of a RAM, a ROM and the like.
The storage unit 212 stores a network application
program for controlling the FC-Switches and network and
a control program for the storage device. As the
processcr unit 211 runs these programs, the FC-Switches
15 113 and 115 are controlled and data can be transferred
directly among the storage devices 116, 117, 118 and
119 without intervention of the host computer 111.
The host computer 111 has a processor unit
121 made of a CPU and the like and a storage unit 122
20 made of a RAM, a ROM and the like. This host computer
111 may be connected to a computer at a higher
hierarchical level via another network.
In this system, when it becomes necessary to
access the storage device while an application program
25 1is executed, the processor unit 121 of the host
computer 111 executes a storage assigning program,
determines the storage device satisfying or

approximately satisfying the policy (condition) given



determ nes the storage device satisfying or approximtely satisfyin% t he
policy (condition) given O 6 DEC 2004 - 6 - by a user beforehand, B DEC 2004
referring to the contents of a policy table storing the user policy, and
can access files and databases in this storage device. For exanple, if a
user gives the host conputer 111 a policy 5 (condition) "perfornmance
(access speed)", the storage device 1 or 118 is determ ned via the

EC Switch 113, I Hﬁ&?i BetEhadl.ppnt ’bd{ Ie};%ﬂ%%?iggwtt@{ ALY A

storage areas so that the host cénp use the 's orage devi ces

permitted tophe; agcessed sRokiGy 1QeNelngr i Mo P AP Dl &ss The
gt re nmanaged

virtual storage areas of the ho conputer "1 y g1 Ving

virtual |ogfepbsughly aa@asagecsvw:\bchti% el e'm%e. ugd,s (VLY

corresponding to respective virtual storage dreas. storage area of
each di sk deyjg@pis, mpagedst BY vBisVithe 'h%@@%qmdaeydeeff;;meré g%{t@&to

| ogi cal units (partitions) (LU)y each being provi a pre m ned

storage apea(gphditi6h)aspardiosihantiel (QlcceRACRflicxls *dewinee sl thgd0 shows a
correspondence between virtual logical units (VLU 1001 and | ogical 20

units (LU). déwi&eg1110orl 0g8cak Weikesmilpldd @fia dived efcertw ittt ages, B 1002
and D 1003 are assigned to two virtual logical units (VLUN) so that it

appears as if these ubht shf¥Lbhbbaieat;orhenheisxr Honmgemrea Hdg. 3
shows the structure of the host 25 conputer 111. -

virtual storage areas so that the host computer 111 can
‘use the storage devices permitted to be accessed in the

10 network as many as possible. The virtual storage areas
of the host computer 111 are managed by giving virtual
logical unit numbers (VLUN) to wvirtual logical units
(VLU) corresponding to respective virtual storage
areas. The storage area of each disk device is managed

15 by giving logical unit numbers (LUN) to logical units
(partitions) {(LU) each being provided for a
predetermined storage area unit such as a disk unit of
each disk device. Fig. 10 shows a correspondence
between virtual logical units (VLU) 1001 and logical

20 units (LU). In Fig. 10, logical units (LU) of
differént storages B 1002 and D 1003 are assigned to
two virtual logical units (VLUN) so that it appears as
if these units (VLU) have a continuous storage area.

Fig. 3 shows the structure of the host
25 computer 111.
The storage unit 122 of the host computer 111

stores: an application program 315; a storage assigning

program 316; a file system 317 for managing files; an



The storage unit 122 of the host conputer 111 stores: an applicabi%ﬁ
program 315; a storage assigning program316; a file system 317 @r C 2004
managing files; an O 6 DEC 2004 - 7 OS kernel 318 for nenory nanagenent
and task nmanagenent; an FC-driver 319 for driving an FC Switch; a user
policy determ ning program 321 for inputting a user policy; and a policy
table 322 for storing the 5 policy dét &r M ned by the user policy

pr ogr am 316 SRACREEF L pai Pog Ode FEPRER, RGTABRBBAEMSES1 JARK | nput ti ng. & user
Comput er 1074199580 F 48 B AF AP eFoadabite e Addedreth UL S a
magnetic disk. In the latter _case, .the progra r read fromthis medi um
and stored ih YRETSPOHAGE GRFETNIBANGT FERGTABS L domit SR TN pr ocessor
orogram  THE"F oRELEY UATE T2ROTAEYuAEL] oan 2acdeds TRIGNI . uni t 302
nunber (LR PO TR eREE PRt BT, e oo BB kas Y B Reabli I as e del 2y
(LY “of 't orardne By Bl ABeddr nst P E a0 1% o e i ng t e
computer 1155 5hr 00 BYEPEafl 328,28 KSR Bt T RN T T oc g
the program 321 for inputting a user policy may be stored
in advance in the storage unit 122 of the host computer
10 111, or in a computer readable storage medium such as a
magnetic disk. In the latter case, the programs are
read from this medium and stored in the storage unit
122 of the host computer 111.
The processor unit 121 is provided with a
15 function of executing the storage assigning program.
The processor unit 121 includes: an access translation
unit 302 for translating a virtual logical unit number
(VLUN) into a logical unit number (LUN); a delay time
measuring unit 303 for measuring as a delay time a
20 response time from the host computer 111 to the logical
unit (LU) of the storage device; an evaluation unit 304
for determining the logical unit (LU) of the storage
device to be accessed by the host computer 111; and an
evaluation data collecting unit 305 for collecting the
25 wvalues of evaluation items to be evaluated by the
evaluation unit 304.

The evaluation data collecting unit 305

includes: a capacity acquiring unit for measuring an



25 val ues of evaluation itens to be evaluated by the evaluation uﬁb%ﬁ39®l
The eval uation data collecting unit 305 includes: a capacity acquf Fi

unit for neasuring an 0 6 DEC 2004 - 8 enpty capacity of each storage
device by using an OS conmand; an access frequency acquiring unit for
acquiring the nunber of Open/Create/ Read/ Wite commands issued to each
storage device; and a reliability 5 acquiring unit for acquiring the nunber

f backed- ti f the st devi by, ot her devi c d hecki
whet her or nSFPEACA2EA6T Ade e TCe RS RIS, GITHE D 145A% @ 125 unct i on

and uses thigs function. The reason why the delay. tine. uring unit 10
303 and eval ﬁgf“fngﬁddatag E5FES: ﬁ&qﬁﬁsﬁc%&c “%%ﬁgfja?tag%mfs to operate
the delay ti ri uni t 03 4n . res se it a rage assi gnpent
request and g%gg‘ri 23 égt ﬁg‘ee\gélfrﬁé% o%r? ?i)ﬁeé])g;grq%ua%el@geaudm‘fr C%%P?%%‘T’ cally.

The delay tipe.gan tReLalar g HRCOIP 4S5 Mye corragl, dnfarmtion as
. I'g.- 4's e of 4

possi bl e at any given time OWs "an exanp 0 LU
correspongden l; L.gh i [ cqﬂghﬂg; t kK items are
a virtual §| oégggﬁ%ﬁﬁmhﬁb??mﬂ%@m chis a%ufni%t}%e@en%%r assi gned
to each 20 vVirk | slrogi.cal Lty o : , nunber 403
representati $gh§1‘§ gfpgg}gi 35‘;6@8?3 ﬁ%%'cééﬂmﬁ{ﬁ?iﬁﬁoﬁgrﬁ{ o identify the
position of tReckifg GhktHRirt oflHot e%drP%tQﬁlad@'&eﬂlH@q{as (#UN) 404 and

volume duplicate write function and uses this function.
The reason why the delay time measuring unit
10 303 and evaluation data collecting unit 305 are
separated is to operate the delay time measuring unit
303 in response to a storage assignment request and
operate the evaluation data acquiring unit 305
periodically. The delay time can therefore become as
15 more correct information as possible at any given time.
Fig. 4 shows an example of a VLU-LU
correspondence table which is an assignment candidate
table. Key items are a virtual logical unit number
(VLUN} 402 which is a unique number assigned to each
20 virtual logical unit (VLU) and an absolute sector
number 403 representative of a physical position.
Similarly, in order to identify the position of the
logical unit (LU), a logical unit number (LUN) 404 and
an absolute sector number 405 representative of a
25 physical position are provided. If there is no logical
unit number (LUN) corresponding to the virtual logical
unit number (VLUN), the wvalue of the virtual logical

unit number (VLUN) is set to "0". Each absolute sector



an absol ute sector nunber 405 representative of a 25 physical posi tdt&h are
provided. If there is no logical wunit nunmber (LUN) corresponding 20
virtual logical wunit nunber (VLUN), the value of the virtual | ogical

unit nunmber (VLUN) is set to "0". Each absolute sector 06 DEC 2004 - 9
nunber is given the sane capacity, andgthe value multiplied by the nunber
of logical units (LU) is the capacify”of the virtual logical unit (VLU).

The item of ﬁh&%%?yiEiH?VQRGth§ ggggt%gg§%€55 nggfgﬁg {iTe. measuring unit

303 when an assignnent ” request is 1ssu T 5%&”H%V?ce. A smal | er

val ue of the,del ay, § Lge,g0byLSnARRUTed fOLESL 4Nl @SS A (Tyfer; gives a
f%%. gﬁ ?ﬁﬁ 3 R er of fé$

speci al requl T eng ccess frequency i'S thé nu

access/vwite%%égég?%gﬁf gﬁeeQ?Ptkgggggbigghtugﬁw)(ggg” i nfl uences the

per formance a rrty. not ‘st u dat any given tine,

the access frequency Q4 ifemOof %SE%E%geEiﬁglq@eoﬁstQ&ﬁgggﬁgq?%requency

407 is al so assuned to be better. ckup frequency e nunber

of backup opesafd y i gachinheoheal Int AL r devi ces.
If there ?s no g%%ﬁﬂ% gg%$a§?%ﬁei%ﬁg BégkﬁpgfF@%Seﬁgyg%ﬁgxfgﬂggf to "0".

It is judgedrddaéscthe Lasges thi en¥akueralyedbeticer, the gplipbility. 20 In
order to inprove the reliability, the sanme”™ contents are witten in a
plurality ofvyphein®s tHepgeUANIL UREN4DEE 1St huglined Bletd St Qirfassglayi ce.
user gives a speclal requlrement.
An access frequency 407 is the number of
10 access/write operations of each logical unit (LU) and
influences the performance and reliability. If LU is
not still used at any given time, the access frequency
407 is "0". A smaller value of the accesé frequency
407 is also assumed to be better.
15 A backup frequency 408 is the number of
backup operations per year of each logical unit (LU) by
other devices. TIf there is no backup operation, the
backup frequency 408 is set to "0". It is judged that
the larger this value, the better the reliability.
20 In order to improve the reliability, the same
contents are written in a plurality of volumes
depending upon the structure of a storage device.
Whether this function is utilized or not is represented
by a volume duplicate write presence/absence 409.
25 Obwviously, the use of this function is assumed to have
a high reliability.
In addition to the above-described evaluation

items, other items such as a redundancy degree of disk



Whet her this function is utilized or not is represented by a volune
duplicate wite presence/ absence 409. 25 Cbviously, the use of thig§DEC?2004
function is assunmed to have a high reliability. In addition to the
above-descri bed evaluation itens, other itenms such as a redundancy degree
of disk 0 6 DEC 2004 - 10 in a smaller unit and a statistical change in
the delay tinme may be added so that-vEtiations of indices to storage
assi gnment becone abundant. An evaluation value 410 is an evaluation 5
val ue of eachl| dgFRallani HNEEUPNEbRaSHE 15 0k cORMIRatiMorthehidebam. |In
accordance with this  eval uyation value, a correspondence between virtual

| ogi cal uni tSIR®LTFYaRE REgPEarCuRnes VRBRad ONgedr fNREEES f£Q he virtua

| ogi cal unit nunber VLUNé 10 has a positive nunber, the past eval uation
value is retEPhReS aRdtea@enf pgcpye g@bungdgateyal uation value at that

time is shown. Sone of the |logical units (L .havi ng cqrrespondi ng virtual
| ogi cal units have snaﬁpe?vaigéF&QPiHﬁayﬁlﬂgb tRaf™ FYSe Y Favi ng

Cimes whon (71 804P haPAohs LUBT e=haBB L heE00; PREFARES BY CRE user pol oy vas
ctorage devigEiTHCthtS ustenpdo cohedraereanse Hi&he 1 “be descri bed.
First, a prog§§fugéi9§tggﬂhging go%%%%p%%h%%%e between wvirtual
logical units (VLU) and logical units (LU) is
determined. If the virtual logical unit number (VLUN)
10 has a positive number, the past evaluation value is
retained, whereas if it is "0", the evaluation wvalue at
that time is shown. Some of the logical units (LU}
hafing corresponding virtual logical units have smaller
evaluation values than those not having corresponding
15 wvirtual logical units. This phenomenon occurs because
the times when the evaluations were made were different
or the user policy was changed.
The operations of determining a user policy
and assigning a storage device in this system
20 constructed as above will be described.
First, a process of determining a user policy
will be described.
A user policy is determined when the
processor unit 121 executes the user policy determining
25 program 320. Fig. S5 is a flow chart illustrating the
process to be executed by the user policy determining
program 321.

First, each important matter is displayed as



wi |l be described. A user policy is determ ned when the processor unit 121
executes the user policy determning 25 program 320. Fig. 5 is(d BEC04
chart illustrating the process to be executed by the user policy

determ ning program 321. First, each inportant matter is displayed as 06
DEC2004 - 11 a feature obtai ned by gbi?rgcting evaluation itens (Step
501). Fig. 6 shows exanples of the inpd0ftant matters and i nputs of user

desi gnati on. ;The ,ysgl é’%éoacﬁ e&%fé&?%%ﬂrﬁ@%ﬁ%ﬁtf&ﬁqygﬁsa user input

S (Step 502). In this ment,” as own 1 [ Important matters
001 are di spl@yep apiheat #icy OMMMCLHRAR rEEILNg aygtialaen Ttems, 1n

a nenu format, to allow the user to select any I1nportant™ mattér. In this

exanpl e, themu%%lz_%ela%@;rrpqldsaw |k rl Qi CAPAGE LY PHIDNGs & MENU

including reliability 602, ° performance 603,” congestion 604 and capacity
605. The feapune chepeeseiating \;&f@ A IIPU A vedBd [ 9fet 5 Lated to the

evaluation itens Shown in the correspondence table 32 y a table

322 shownsi n (&hebi §027.. The, aentenimbsd indit ! ald eshoynid nefg 9.7 can  be

rewritten by the user. The inportant matter selected by the User is either
to be strict thF@tha@ maessay i1 HY)dipldyde asatdsfuess as nuch as

possible ("preferential” 609), by 20 selecting fromtwo itens in the nenu
as representedtlyned by abstracting evaluation items, in a menu
format, to allow the user to select any imporﬁant
matter. In this example, the user selects reliability
10 and capacity among a menu including reliability 602,
performance 603, congestion 604 and capacity 605.

The feature representative of each important
matter is related to the evaluation items shown in the
VLU-LU correspondence table 320 by a table 322 shown in

15 Fig. 7. The contents of the table shown in Fig. 7 can
be rewritten by the user.

The important matter selected by the user is
elther to be strictly obeyed ("essential” 607) or to be
satisfied as much as possible ("preferential"™ 609), by

20 selecting from two items in the menu as represented by
strictness 606.

If "preferential"™ is selected, the evaluation
values of all the logical units (LU} not having
corresponding virtual logical units (VLU) are obtained,

25 whereas if "essential" is selected, the evaluation
values of the logical units which satisfy threshold
values are obtained. For example, a logical unit

having the threshold values of 52 times/year as the



strictness 606. If "preferential” is selected, the eval uation valueﬁaﬁf
all the logical units (LU not having corresponding virtual Iogi&£ 100k
(VLU) are obtained, 25 whereas if "essential" is selected, the eval uation
val ues of the logical units which satisfy threshold values are obtained.
For exanple, a logical unit having the threshold values of 52 tines/year
as the a 6 DEC 2004 - 12 backup fréﬁd@%cy and "presence" 1 as the vol une
duplicate wite presence/ absence, ,or the like is selected. The user can
desi gnat e t He@8KtRy EERGHENCYaPlgs "PEePRNEECold A& RG (P 1YRE i mpor t ant
matter sele teg_b% t he user, an evalugtion coefficient. of the
Cor r ospondi rgUBYATHEET BRL FEcRTPSeREP4PEICrSEap B0RE JHdE S@mpl e, i f the
reliability in the inportant matters 6Q1 displayed with GJ_ (graphical
user 10 i ni ebFheeferter sEhBckaaT FrE eandacen e iRk ol he access
frequency is set to a multiplication of 1.5 and the backup frequency and
vol ume dupli%%f%eﬁwite presence/ absence are set to a multiplication of

"i nmport ant

2.0. The gvaluation co fficieg&s alten% in this S manner _
matters" And "strictnes8"2EFRTORFFEL € gntgﬁelﬁ§€F q?gvﬁﬁﬁﬁie 322 (Fig.
8o, S0yl PR RRe A B las T P R A e L i @ v
corresponding evaluation item is altered (Step 503).
For example, if the reliability in the important
matters 601 displayed with GUI (graphical user
10 interface) is selected, the evaluation coefficient of
the access frequency is set to a multiplication of 1.5
and the backup frequency and veolume duplicate write
presence/absence are set to a multiplication of 2.0.
The evaluation coefficients altered in this
15 manner, "important matters"™ and "strictness" are
written in the user policy table 322 (Fig. 7) (Step
504} .
Fig. 8 shows an example of contents displayed
when a user refers to the VLU-LU correspondence table
20 320. While looking at this table, the user determines
the impbrtant matters 601 and strictness 606 or
confirms the current logical units (LU} having and not
having corresponding virtual logical units. 1In a
display item setting menu 802, the user can add or
25 delete a display item of the VLU~LU correspondence
table. A menu 801 is displayed as a default which

displays all items.

Next, a storage assignment process will be



20 320. While looking at this table, the user deternines the i np®BdE&2004
matters 601 and strictness 606 or confirnms the current logical units (LU)
havi ng and not having corresponding virtual logical units. In a display
itemsetting nmenu 802, the user can add or 25 delete a display itemof the
VLU-LU correspondence table. A nenu_8p1 is displayed as a default which

displays all itens. Next, a storage assignnent process wll be 0 6 DEC 2004
- 13 descriphgd.Apslrage is assigned by executing the storage assigning
program 316. Fig. 9 is a flowchart illustrating the 5 process to be

executed by a storage assi@g ALYANGR bNaRdidide nage i s

designated and a file Open/Create commend is ‘i ssued after the processor

unit 121 of stheRest; s&Q) B3l ivag es the application 10 program
315, this connandais sen?ﬁﬁﬁf%iggﬁé |l e system 317. The file system 317

refers to the directory;gst QuUGtduze faRE r@fdihs 1A fdd mad g ochde application
program 315. For a file Read/ Wite, the application program 315 sends the

recei ved bil gprbBeand tad Hel atdeaitksl $/CLOstuMERY 49 tdteidd | rsysamm 317. In

accordance wth the received file ID and relative sector nunber, the file
system 317 aggegi.res the absolute sector nunber and sends it together with
a drive nunber contained in

When a file name is designated and a file

Open/Create command 1s issued after the processor unit
121 of the host computer 111 activates the application

10 program 315, this command is sent to the file system
317. The file system 317 refers to the directory
structure and returns a file ID to the application
program 315. For a file Read/Write, the application
program 315 sends the received file ID and a relative

15 sector number to the file system 317. In accordance
with the received file ID and relative sector number,
the file system 317 acquires the absolute sector number
and sends it together with a drive number contained in
the file ID to the 0OS kernel 318. The 0S kernel 318

20 converts the drive number into a wvirtual logical unit
number (VLUN), activates the storage assigning program
316, and sends the virtual logical unit number and
acquired absolute sector number back to the program.

After the storage assigning program 316 is

25 activated, the access conversion unit 302 refers to the
VLU-LU correspondence table 320 (Step 201). If the
virtual logic unit (VLU) exists in the VLU-LU

correspondence table 320, the corresponding logical



the file IDto the OS5 kernel 318. The OGS kernel 31B 20 converts the) §iDEY &0
nunber into a virtual logical unit nunber (VLUN), activates the storage
assigning program 316, and sends the virtual l|ogical unit nunber and

acqui red absol ute sector nunber back to the program After the storage
assigning program 316 is 25 activategl,1 he access conversion unit 302
refers to the VLU LU correspondence table 320 (Step 901). If the wvirtual

logic unit (Yhth ﬁ%ﬂnﬁ%% iéﬂBE?fi\éL%'eEtld]ﬁ% &5 RGN 43 {%ﬂ) Fe;,tggé) the

correspondi ng logical O 200 unit nu eturned to

the program §§hep «wAA2hasWher §aS dofed thd0GS iNQ!, &Ximby %02@%%]% O%ItfflL Uunit

(LU) is assigned. In this case, the user policy table

cor respondenggeyf abkead3@qaca. " efier red & @axd,0 ALt 51 89 calp@i t (LY
whose eval uation value is to be calculated (Step 903)." In searching the

| ogi cal unit3$Uhndi FLUbeUUSER rR@iPceMcndd & add2 ) tdhee Qvadradd opsi tem

selected as "essential", the logical wunit (LU which satisfies the set

threshol dsvatgeseardf daei vedickfl anlitt hau)ogiteale wiidmusloi swtvsatésfy the
t hreshol d value, the process results are displayed as [No |ogical unit

satisfying thsesbobd valluwelateBr gSerentdcd)”. priocesmdchiaxpcatied.], to
notify the wuser of the "preferential" process and change 15 "essential" to
"preferentialéginal heniaserdLpol,i df tale eise32ollifcyarmatbier 3Esdead i ohé exi sts
in the user policy table 322, a logical unit (LU satisfying the threshold
evaluation item selected as "essential", the logical
unit (LU) which satisfies the set threshold value is
10 derived. 1If all the logical units do not satisfy the
threshold value, the process results are displayed as
{No logical unit satisfying threshold value.
"Preferential" process 1s executed.}, to notify the
user of the "preferential” process and change
15 ‘"essential" to "preferential” in the user policy table
322. 1If another "essential" exists in the user policy
table 322, a logical unit (LU) satisfying the threshold
value is derived in the manner similar to the above.
If there is no "essential”, the logical unit
20 not having a corresponding virtual logical unit (VLU)
is derived.
The delay time measuring unit 303 measures
the delay time of the derived logical unit (LU} (Step
904). The delay time is measured by starting a timer,
25 1issuing a mount request or reference request matching
the type of the file system, and measuring the time

taken to receive a response.

The result measured by the delay time



value is derived in the manner simlar to the above. If there is no
"essential", the logical unit 20 not having a corresponding virtu@l§ DEC 2004
|l ogical unit (VLU) is derived. The delay tine nmeasuring unit 303 neasures
the delay tinme of the derived logical unit (LU (Step 904). The delay tine
I's nmeasured by starting a timer, 25 issuing a nount request or reference
request matching the type of the fidd3>ystem and measuring the time

taken to receive a response. The result measured béﬂthe delay tinme 0 6 DEC

2004 - 15 ey iee uwrit 3083 sswiriteani Ant RBeVWWILLU correspondence
table (Step 905). Next, the evaluation unit 304 reads the evaluation

coef fi ci ent CIFERFRMRAeRE? baPiey(PBBPeI8D): 5 weights each eval uation
itemin the VLU LU correspondence table, and devglops egch val uation item
value into a pol ynoni afe¥t, sthekpvajgatipgp uppt, 304 reads; Lhe, oygl uation
val ue, Kn is an evaluation__coefficient, agd Hn is an_.eval u ﬁio I.tem

val ue) (StefVdlWsion TeeeEliFiaREIntFORNFOSI HéeﬁhBQElE%&ltlag evg’lzt?e i s

eval uated_better is changed to an inverse.val ue. rder to bal ance the
val ues of°t HEHIRFZRION Y2 ?tlﬁ?obg?me%alEEFigheééﬁfficients are set.

For exanple, the del time_in the yni,it of mllisecond,is _generally 15
smal | er t haﬁ?%e?ﬁ%(?gré%! E%tf’?%h ?’E“gnﬁjegfe 835383Fﬁaf3vatlﬁgt Y dg:[ei‘%n
coefficient of, the, delay LI L2 S8 k0 = k1*H1 + K2*HZ + ... (S

is an evaluation value, Kn is an evaluation
coefficient, and Hn is an evaluation item value) (Step
10 906). The evaluation item value whose smaller value is
evaluated better is changed to an inverse value. In
order to balance the values of the evaluation items,
proper evaluation coefficients are set. For example,
the delay time in the unit of millisecond is generally
15 smaller than the other evaluation item values s¢ that
the evaluation coefficient of the delay time is set to
a multiplication of 2.
After the evaluation values of all the
logical units (LU) are calculated, new virtual logical
20 units (VLU) corresponding to the logical units are
written in the VLU-LU correspondence table at the
virtual logical unit number (VLUN} 402, in the
descending order of the evaluation value starting from
the largest evaluation value (Step 907).
25 If a request from the application contains
the capacity, the number of logical units (LU} having
the same VLUN is increased or decreased.

As described above, according to the



a multiplication of 2. After the evaluation values of all the | ogical
units (LU) are calculated, new virtual logical 20 units (VLU 0 6 DEC 2004
corresponding to the logical units are witten in the VLU LU correspondence
table at the wvirtual |ogical unit nunmber (VLUN) 402, in the descending
order of the evaluation value starting _from the |argest evaluation val ue
(Step 907). 25 If a request fromthe application contains the capacity,

t he nunber of |ogi.cal  units . (L havi.n the same VLUN is increased or
door eased ASTHBCAPEDEA dbois: PREGIIG L & 10T Srome Sotas . dgaice
enbodi nent, it i.S passible to assign the storage device,in an optim zed
nmanner in ac&8r85n§8%ﬁﬁﬁﬁeph@ﬂﬂﬁﬁgJﬁ%ﬁ%ﬁﬂﬁ§ﬁé§ﬁﬂW%ﬁp H¢ HoRgh not
described in_this_e dinent, an 5 enpty capacity of each storage device
may be addedagglapwgggvgggéfﬁdn itemof the VLU-LU correspondence table

320. In this case, theAh%gbggh qu dgsé}fgéH%@Ftﬁ¥§”e ggg%r§%a | ar ger
S I uhi i

enpty capacity can be sélect ogl ca S are to be as hed™ 10
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assi gns | ogica dependent ch st'orage “devi nery, in
o ecoogenEll sELUGHGY 0o vl i e BoblE e |
320. In this case, the logical unit of a storage
device having a larger empty capacity can be selected.
If logical units are to be assigned

10 independently for each storage device, the storage
assigning program assigns logical units independently
to each storage device.

Namely, in this embodiment, by rewriting the

evaluation items of the VLU-LU correspondence table

15 (Fig. 8) and the policy table shown in Fig. 7, the
storage areas can be assigned in various styles. In a
modification of this embodiment, a unit constituted of
a program store unit and a processor unit for
collecting assignment information and calculating

20 evaluation values is connected to the network such as a
fabric channel network. This unit executes Steps 901
to 906 and sends the result data to the processor unit
121 of the host computer 111 whereat Step 907 is
executed. Namely, in the host computer, only the

25 process by the evaluation unit 304 1s performed. This
modification is basically applicable to another
embodiment to follow.

The other embodiment of the invention will be



storage areas can be assigned in various styles. In a nodification of this
embodi ment, a unit constituted of a programstore unit and a procesB8EC 2004
unit for collecting assignnment information and cal cul ating 20 eval uati on
val ues is connected to the network such as a fabric channel network. This
unit executes Steps 901 to 906 and gea@s the result data to the processor
unit 121 of the host conputer 111 whereat Step 907 is executed. Namely, in

t he host cor‘rp}étsecrmtgﬁ#wa%\@ PRERLOS gést(Pyﬂgg ey_;ill t hon unit 304 is

performed. This on 'S as ca e to another

enbodi nent to follow T lgqpqgi O£E§D? 1ﬁﬁ r%} ISbe 0 6 DEC

2004 - 17 described wt erence to a di agram

showi ng t he %‘terrlﬁ!ﬂuritcéf’% %fstpém%ﬁyéﬂgnéx%oaﬁ?ﬁ?ﬁgbf?g' aﬁgkht%h@“ ch the

storage assigning net is invention is appli 5 The system

e B el ot episerge 4ok ilaaethlien sppassted (o o

network and a plurality of nécted to the

network. g ements giverrdd keyst & of GACEaHLBr 8l $rh 011 hOSE HS%?. inFig 1
have simlar 10 functions described with reference to” Fig. this is also

the same in eldhgrutdranings: ol fod | v - 1ﬁa§hc@ﬁne&h§d8£8ragﬁeé%'&e 1111 and
1112 includes a disk controller and a plurality of disk devices. In the
first and seeerd ceplotidtents, of her el y®rdevScd911111 and 1112
connected to the network. Elements given like
reference numerals to those used in Fig. 1 have similar
10 functions described with reference to Fig. 1 (this is
also the same in other drawings to follow). Each of
the storage device 1111 and 1112 includes a disk
controller and a plurality of disk devices. 1In the
first and second embodiments, the network is not
15 1limited only to a fabric channel network and a storage
area network (SAN), but it may be other networks such
as the Internet.
The structure of each of the host computers
1101, 1102 and 1103 is similar to that shown in Fig. 3.
20 In this embodiment, however, the process
contents to be executed by the storage assigning
program 316 are different, which will be later
detailed.
In this embodiment, the VLU-LU correspondence
25 table 320 may be simpler than that shown in Fig. 4.
Specifically, it is sufficient that the table 320
includes at least a virtual logical unit number (VLUN},

an absolute sector number of a virtual logical unit, a



15 limted only to a fabric channel network and a storage area netmght
(SAN), but it may be other networks such as the Internet. The strubb dEG208k
each of the host conputers 1101, 1102 and 1103 is simlar to that shown in
Fig. 3. 20 In this enbodi nent, however, the process contents to be
executed by the storage assigning program 316 are different, which wll be
| ater detailed. In this enbodinent, 7t VLU- LU correspondence 25 table

STl ent ¢ HAELGRE (bt b BHESSTneriles 40q) aBoBBROUERUSFSFSS cal uni

e e i
Fabl o Sror oo wis LI CScrELEbadEREL PRBe BB EE BV CAl  tor te (Ve and
of ogch of teSrAdBondEie BeqlSylBeY YBbNEE LAk RStk B TO1 e

processor unig_ 2. 'qgge f U and the like and a storage unit 212 nade
10 of a R&Q %? %n %% fﬁﬂg? The storage unit 212 stores a network

CEBILThb" B SOT R SO SREFE" SR BEtuBcRELperh Becfespondence
controller of each of the storage devices 1111 and
1112. The disk controller has a processor unit 211
‘made of a CPU and the like and a storage unit 212 made

10 of a RAM, a RCM and the like. The storage unit 212
stores a network application program, a control
program, and a machine-LU correspondence table 1201.

Fig. 13 shows an example of the machine-LU
correspondence table 1201. Key items of the machine-LU

15 correspondence table are a machine identifier (ID) 1302
for identifying each host computer and an absolute
sector number 1303 representative of a physical
position. Similarly, in order to identify the position
of a logical unit (LU}, a logical unit number (LUN)

20 1304 and an absolute sector number 1305 representative
of a pﬁysical position are provided. If there is no
logical unit number (LUN) corresponding to the machine
ID, the wvalue of the machine ID is set to "0". Each
absolute sector number is given the same capacity, and

25 the value multiplied by the number of logical units
(LU) is the capacity of the virtual logical unit (VLU)
of the host computer.

The item of a delay time 1306 is updated by



correspondence table 1201. Key itens of the machine-LU 15 correspondence
table are a machine identifier (1D) 1302 for identifying each hddtDEC 2004
conput er and an absol ute sector nunber 1303 representative of a physi cal
position. Simlarly, in order to identify the position of a |logical unit
(LYU), a logical unit nunber (LUN) 20 1304 and an absol ute sector nunber
1305 representative of a physical posiPion are provided. If there is no

| ogi cal unit nunber (LUN) corresponding to the machine 1D, the val ue of
the machi ne DS ged@ty (tdmep mMeaHH{ nHPED iyt 30 3SR MundBFLIRMGNYen t he
sanme capacity, and 25 the value nultiplied by the nunber of logical units
(LU) is the C&S&STy I6F 4S88Sd (fUdIDS cfieAIUMLVESRY) of the host
conputer. The itemof a delay ti 1306 is updated by 0 6 DEC 2004 - 19
the delay tine measuri A GHEESRF ALY bt grhenthe rae’E PE jssued to
t he storage device., An access frequency 1307 js the nunper of access/wite
oper at i ons oﬁcﬁﬁéﬁ/WEdﬁﬁmoﬂﬂﬁ%tRéhﬁ Qﬁk?aQ?i#ﬁgiEﬁke%“%%e(b%}f%?ﬁance and

Frequency 3 | $EABeR5 e Ehen BEx AP T ey iy A50tP 1 b The nFoE) BF  backup
operations per_  year. .qf each logical unit (L b 10 other _devices. If
there is no BREkS l&gePgﬁ Rt 656ﬁﬂthV§%uéﬁ33 A%6357 STEBAUSPRY or der to
i nprove the i%egg%bkgimﬁm.the sane contents are witten in a

A backup frequency 1308 is the number of
backup operations per year of each logical unit (LU) by

10 other devices. 1If there is no backup operation, the
backup frequency 1308 is "0". In order to improve the
reliability, the same contents are written in a
plurality of volumes depending upon the structure of a
storage device. Whether this function is utilized or

15 not is represented by a volume duplicate write
presence/absence item 1309.

In addition to the above-described evaluation
items, other items such as a redundancy degree of disk
in a smaller unit and a statistical change in the delay

20 time may be added so that variations of indices to
storage assignment become abundant. As the evaluation
items, other evaluation items may be added such as a
charge of using an assigned logical unit.

An evaluation value 1310 is an evaluation

25 wvalue of each logical unit (LU) obtained by the
evaluation unit 304. In accordance with this

evaluation value, a correspondence between host

computers and logical units (LU) is determined. If the



plurality of volunmes dependi ng upon the structure of a storage deviﬁg
Whet her this function is utilized or 15 not is represented by a volu DEC 2004
duplicate wite presence/absence item 1309. In addition to the
above-descri bed evaluation itens, other itenms such as a redundancy degree
of disk in a smller unit and a statistical change in the delay 20 tinme
may be added so that variations of i fd€es to st orage assi gnnent becone

abundant. As the evalyation iteng,. other evaluation itens my be added
such as a CHEFSH' qﬁfeﬁ]@%%}bh%% PYRPen thetPazhk %Véiﬁé?ﬂ@ﬂ val ue

1310 is an evaHyatlon val f each lgglcal uplt (LL& obtglned by the
eval uation uMid "S045 I?? eﬁﬁ?% Thist bYalYati bhevaratuagion
corres ondence bet st co s and ical unit \
deternfned e Qﬁb%ﬂé% %%%hln ?)% t%?pi@é%%%é Hamb&r, the

past evaluath{aI S retalned wher e he evaluatlon

| n ll
val ue at that Rnéﬁfégllﬁﬁf %ﬁﬁﬁPQﬁHQr1 E%ﬂﬁi 1°%h??§ u?tiﬁ RaVfng
correspondi n%m\é'lrfel{aleJaOLQJa | L Q}atls b q?%‘b ﬁ({)é%r ev uat i on val ues than

t hose not "havi ng =~ cortespondi ng iR %ﬂf% phgn?Penon

b r ifferent or
The ser pol Lor rasparfEnd ATl ARSI AH e Snﬁ@% Bighdnehol he 10
execut ed by U?;Pcdl%stb hé’“ﬂﬂm@f vﬁ'?esr?rﬁkpgdevéalué'éf&ng%éfg hSde

determ ned by a process S|n1 ar to
were different or the user policy was changed.

Next, a storage assignment process to be
10 executed by the host computer will be described. A
user policy is determined by a process similar to that
described with reference to Fig. 5.
A storage device assigning process is
performed in the similar manner by each of the host
15 computers. The storage device assigning process to be
executed, for example, by the host computer 1101 will
be described.
Fig. 14 is a flow chart illustrating the
process to be executed by a storage assigning program.
20 When a file name is designated and a file
Open/Create command is issued after the processor unit
121 of the host computer 1101 activates the application
program 315, this command is sent to the file system
317. The file system 317 refers to the directory
25 structure and returns a file ID to the application
program 315. For a file Read/Write operation, the
applicétion program 315 sends the received file ID and

a relative sector number to the file system 317. 1In



described with reference to Fig. 5. A storage device assigning prOCﬁﬁE EE
performed in the simlar manner by each of the host 15 conputers. T DEC 200
storage devi ce assigning process to be executed, for exanple, by the host
conputer 1101 will be described. Fig. 14 is a flow chart illustrating the
process to be executed by a storage assigning program 20 Wien a file nane
is designated and a file Qpen/ Create-cddmand is issued after the processor
unit 121 of the host conputer 1101 activates the application program 315,
thi s command2F§°$E8aNCEo Witd fihee rapaisipd Fiirle AR Fnd erel@tene317 refers to
the directory 25 structure and returns a file 1D to the application

program 315. SEGFO& fif@PeReadDR iftld opefshis®ni Lt REIwbiR S cé®®on program 315
sends the received file ID and _a relative sector nunber to the file system

317. In 0 6 BREC2YGE SeStoLdldigdndlditandhelt G iYEthD2and
relative sector nunber, the file system 317 acquires the absolute sector
number and sBhRdLS f‘"’f“gﬁét I‘F&nt\ﬁltnl’?dz ”HrtirRF‘e %U]Tﬂ)ger dhtHinedS i kerneliile 1D
to the OS_ke | 5.318.. _The OS kernel 318 converts the drive number into a
virtual | 8gi 4P unfhEn BSbEETORUNLE SATYERTS it Gt YR dYATBRE| GRERG

program 316, _and s.the virtual_ | ogical nd acquired

| nbe.
absol ut e sec?oylﬁgﬁg r 1PIGRE Wddr AM A(f#ew)t'ﬂga%t?%‘faa 25 ak8Fgni ng

program 316 E%orage assigning program 316, and sends the virtual
logical unit number and acquired absolute sector number
to the program.

10 After the storage assigning program 316 is
activated, the access conversion unit 302 refers to the
VLU-LU correspondence £able {Step 1401). If the
virtual logic unit (VLU) exists in the VLU—LU
correspondence table, the corresponding logical unit

15 number (LUN) is returned to the program {(Step 1402),
whereas if it does not exist, a new logical unit (LU)
is assigned. In this case, this process is performed
independently for each storage device.

First, an exclusive access privilege for the

20 storage device 1111 is acquired to read the machine-LU
correspondence table (Step 1403). Next, the user
policy table is referred to to search the logical unit
(LU) whose evaluation value is to be calculated (Step
1404). 1In searching the logical unit (LU), if the user

25 policy table has the evaluation item selected as
"essential”, the logical unit (LU) which satisfies the
set threshold value is derived. If all the logical

units do not satisfy the threshold value, the process



activated, the access conversion unit 302 refers to the VLU LU
correspondence table (Step 1401). If the wvirtual logic unit (VLU) exp§JEC2W4
in the VLU- LU correspondence table, the corresponding |logical unit 15
nunber (LUN) is returned to the program (Step 1402), whereas if it does

not exist, a new logical unit (LU) is gsgi gned. In this case, this process
is performed independently for each s@ rage device. First, an exclusive
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DEC 2004 - 2 results are displaye ogl cal unit satistying

threshol d yvaliys1e Prefergd iy HSE$S1 4B eXRest 8diJ, chboyBeLi fy the user
of the "preferential” process and change "essential”™ to "preferential” in

the user poliganizy adigle | fa angiedl "@ssenti@l "sexistgihg the user policy
table, a logical unit (LU satisfying the threshold value is derived in

the manner sitfdedhdld theluabioyaletfvédiel® tise "Ranessesimalar tBethegi cal
ut above.

If there is no "essential", the logical unit

10 not having a corresponding virtual logical unit (VLU)
is derived.

Next, the delay time measuring unit 303
measures the delay time of the derived logical unit
(LU) (Step 1405). The delay time is measured in the

15 manner described earlier.

The result measured by the delay time
measuring unit 303 at Step 1405 is written in the
machine-LU correspondence table (Fig. 13) (Step 1406).

Next, the evaluation unit 304 reads the

20 evaluation coefficients from the user policy table,
weights each evaluation item in the machine-LU
correspondence table, and develops each evaluation item
value into a polynomial of S = K1*H1 + K2*HZ + ... (S
is an evaluation value, Kn is an evaluation

25 coefficient, and Hn is an evaluation item value) (Step
1407 .

After the evaluation values of all the

logical units (LU) are calculated, the logical unit



10 not having a corresponding virtual logical unit (VLU) is derivg@.ﬂﬁzﬁr
the delay tinme nmeasuring unit 303 neasures the delay tine of the A
logical unit (LU) (Step 1405). The delay tine is nmeasured in the 15
manner described earlier. The result neasured by the delay tinme neasuring
unit 303 at Step 1405 is witten in Lh?@ machi ne- LU correspondence table
(Fig. 13) (Step 1406). Next, the evaluation unit 304 reads the 20

evaiuation copfdidd & SAL Orad e, HSGR1 PORLEYALAD! By gniBEORLR 18360 o0

evaluation itemin the nachin correspondence evel'ops each

| uation i j i S, =, K1* * H2 + ... (S
eval uation item,yal e d{tO & Pos VAL &o?édzésggéf%%szm, (

is an evaluation value, Kn is an evaluation I Cl and Hn is an

eval uation item val ue) géigg)tg@ﬂggclgg%@é_ggﬁeggabggggggg%égggztggzagl t he

| ogical units (LU) are calculated, the [ ogical un

nunber of thedngigaladifide having & highestqeva! ugkige ygkue and this
val ue are stored (Step 1408). Next, the exclusive access privilege for the

storage deyi grokklekds ACmuded 100 Pxesut ok hgeScPiREGSSESvAL Steps 1403 to
1408 descri bed above. After the logical unit nunber of the logical wunit

having the highest evalamid®on el Leyisadenhyednuhbhem 8aChLEL 9KaG@ageVi ce,
the logical unit having the
unit having the highest evaluation value is derived
from each storage device, the logical unit having the
highest evaluation value among the derived logical unit
10 numbers is related to the virtual logical unit of the
‘host computer 1101 (Step 1409).

The wvirtual logical unit number (VLUN)} of the
related logical unit, an absolute sector number of the
virtual logical unit, a logical unit number (LUN) and

15 an absolute sector number of the logical unit are
stored in the VLU-LU correspondence table (Step 1410).
The logical unit number and the machine ID of the host
computer 1111 are transmitted to the storage device
having the related logical unit (Step 1411). Upon

20 reception of the logical unit number and machine ID of
the host computer 1111, the processor unit of the
storage device writes the machine ID in the
corresponding field of the machine~LU correspondence
table.

25 If a request from the application contains
the capacity, the number of logical units (LU) having
the same machine ID is increased or decreased.

As described above, according to the



hi ghest eval uati on val ue anong the derived | ogical unit 10 nunbers is
related to the virtual logical unit of the host conputer 1101 (Stepgqﬁggoumg
The virtual |ogical unit nunber (VLUN) of the related |ogical unit, "an
absol ute sector nunber of the wvirtual logical unit, a logical unit nunber
(LUN) and 15 an absol ute sector nunber of the logical unit are stored in
the VLU LU correspondence table (Step 24106). The |ogical unit nunber and
the machine ID of the host conputer 1111 are transmitted to the storage
devi ce havi mgboldd megitat gt |isyimedsidnia {Staps g 1hhe Upbor2§e rdewpteon of
the logical unit nunber and machine ID of the host conputer 1111, 'the
processor unin acaorslarstombidgdl déd csan iassigmmremmcpdhecy D i finbe
corresponding field of the machi ne-LU correspondence table. 25 If a
request fromthige regliincatlilbrrcsuimssiansdendre todpbei 1y, prdreidedben thel ogi ca
units (LU having the sane machine IDis increased or decreased. As
descri bed ab&terageceridiengnd itshaiseds PEGWOgEely 2y Wnpotraphnesit is
possible to assign the storage device in accordance with. the user

assi gnnent paéisiségnmeingc €onted tigthiafe-1e Rt spoRIR Cadbbe i s provi ded
on the storage side and is used exclusively by the machi nes, 5 assignnent
contenti on oRVEAEesane storage can be avoi ded.

According to the invention, it 1s possible to
finely assign a storage device or storage area and

"improve the system efficiency.



According to the invention, it is possible to finely assign a storage
device or storage area and inprove the systemefficiency. 0 6 DEC %ggﬁ C 2004
WHAT IS CLAIMED IS: 1. A storage assigning nethod of assigning at | g &
predeterm ned store area anong a plurality of storages connected to a
network to a conputer connected to-the network, said nethod conprising the
steps of: collecting information regardi ng assignable predeterm ned store
areas anongwihe stocaggsi=D ga:cul ating an eval uation val ue of each of said
assi gnabl e predeterm ned store areas in accordance wth the collected

informationy and detepnmshiotghqat dseaisinione ftide Pf esges egAingd ast ore areas
to be assigned, in accordance with the cal cul ated eval uati on val ues,

wher ei n t he) bpker gRLi-aA =0k AN Qe & easd naldlesa @lulsast yanmccess
frequency, a capacity, a delay tinme and/or charge information,

respectivel y:9tahBe shanageedhaw ng dhesdredas ef eqesh st or eoaneaste. A
storage assigning nethod of assigning at |east a predeterm ned store area

among a pluggl by Qb:wdtaragas £ e ddud A Migorke t ocappl wrml ity of
conmputers connected to the network, the nmethod conprising the steps of:

col I ecting informatioponeaarding iassd anabi @ eded B4l Aedigharg areas .
anong the storages; calculating an evaluation value of each of said
assi gnabl e stoferarRasekn s2GQ Gances Wddhd Rthe storages;
calculating an evaluation valus of each of
said assignable prsdaterminead stcore ar=as in accordance
with the collected information; and

determining at least one of the predetermined store areas to be

a'ssigned, in accordance with the calculated evaluation values,

wherein the information of the stors areas includes
at least an access frequency, a capacity, a delay time
and/or charge information, respectively of the storage
having the presdetermined store areas.
2. A storage assigning methed of assigning at
least a predestermined store area among a plurality of
storages connected to a network to a plurality of
computers connected to the network, the method
comprising the steps of:
collecting information regarding assignable
predetermined store areas among the storages;
calculating an evaluation value of each of
said assignable store areas in accordance with the

collectad information: and



collected information; and O 6 DEC 2004 - 2"0 - determ ning at |east_one of
the predeternmined 1 Store areas to be assigned, in accordance wiltthDEC(
cal cul at ed eval uati on values and a predeterm ned condition. 3. An

i nformati on processing systemincluding a host conputer and a plurality of
storages connected to a network, the2Bost conputer conprises: a store unit
for storing information regarding store areas in the storages; and a
processor unit for Ca'&éﬂbﬁftiﬁ@@vanleaewalmaﬁﬁherprmtwimﬁdé&dﬁ aptastiidSst or e

areas and determ ning at east one of predeterm ned store areas to be

assi gned, ifs;-R6€ AndRRGEIMERvEhahe caluddtedrvehiatios, vallesoargh execution of
an applicatioff program wherein the information of the store areas

i ncl udes at, | easteAflndC668dibhequency, a capacity, a delay time and charge
i nformation,* respectively of the storage having the predeterm ned store

areas. 4. An informat hﬂniarmi%sd§é%£ﬂﬁbua%§§eﬁ ipkai@liidg of host
conputers ahd storages connected to a network; erein: each of the

storages COIpL{ SE5B,ILYY & dinid o1l 041 DOy I FOLEBELGRST egANdidNG.d to
predeterm ned Store - areas of the storage; and each of the host conputers

i ncl udes a ap{lQEQéFQE YRt e seleoti o8 epgpeiskhe plurality or storages,
cal cul ati ng an eval uation val ue of ‘each of

a store unit for storing information regarding store
areas in the storages; and

a processor unit for calculating an
evaluatibn value of esach of the store arsas and
determining at least one of predetermined stors areas to be assigned, in
accordance with the evaluation vaiuss, through exscution of an application
program,

wharasin the information of the store areas
includes at least an access frequsncy, & capacity, a
delay time and charge information, respectively of the
storage having the predetermined store areas.
4. An information processing system including a
plurality of host computers and storages ceonnected to a
network, wherein:

cach of the storages comprises a store unit
storing information regarding predetermined store areas
of the storage: and

sach of the host computers includes a
processor unit for selacting one of the plurality of
storages, calculating an evaluation value of each of

the store arsas 1in accordance with the information



the store areas in accordance with the information 06 DEC 2004 - 27
regarding the predetermned store areas stored in the store unit @ BB
sel ected storage, and determ ning at [east one of predeternm ned store areas
to be assigned, in accordance with the cal cul ated eval uati on val ues, ,
through execution of an application pfpgram wherein the information of the
store areas includes at |east one of an access frequency, a capacity, a

del ay tinme fé?ﬁ@etﬁgfgLQBLkQDmLnk%§%e%“A”é¥éés(g td heysiQrage having
t he predeterm ne Store areas. 5. A program (to be stored in a conputer

readabl e storage ediup) for a.6aRULET L0 8XECU R aie S5 .0F AYLNGSST gNi Ng
nmet hod of aSS|gn| ng a preﬁ ferm ne store area 1n a plurality of storages

connected to, a net I 86t ohed tihacosidaace witthe
met hod conpt “"é‘?trﬂjlﬁ stpéggétgﬁnﬁl%mg rgtafﬁgr&?ﬁf Srmation rggar di ng assignal e

coor dance 07 FRCHRSSL5TReanen Vol HPok R r G RelickieaPPERR O08 of

the predeterm ned store areas to be assigned, in accordance with the
cal cul ated evaluation values. 5. A nethod of su |E(g infor matl on of
storage assignnent ¥ORI&d§i §hiend d PrEdett M he %t% ar88°f3  a

plurality of storages connected to a netvvork_;m 2,
includes at lsast on2 oL an accsss agquency, a

capacity, a delay time and charge information,
raspactivaly of the storage having tha pradetermined
store areas.
5. A& program (to be stored in a computar
readable storage medium} for a computer to axecutes a
storage assigning method of assigning a pradeterminad
store area in a plurality of stCorages connectad to a
network to the computer connected to the natwork, the
method comprising the steps of:

collecting information regarding assignable - store
areas;

calculating an evaluation value of each of
the store areas in accordance with tha collected
information; and

determining at least one of the predetermined store areas to
be assigned, in accordance with the calculated
evaluation values.
6. A method of supplying information of storage
assignment for assigning a predetermined store area in

a plurality of storages connected to a network to a



0 6 DEC 2004 - 28 conputer connected to the network, the nethod
conprising the steps of: collecting information regardi ng assi gnalglge[]ﬁ:({aplde
areas of each storage; and cal cul ati ng an eval uati on val ue of each of e
store areas in accordance with the collected information and determ ning
at [east one of the predeterm ned stor® -areas- to be assigned, in
accordance with the cal cul ated evaluation values. 7. A conpute, program

for a conputemptio exesstie=acaEt hodtak sepplylng ditd auadtodn of storage
assignment for assigning a predetermned store area in a plurality of
storages coppgeied ity a-het weekst fthe conputer connected to the network,
the nmethod conprising the steps of: collecting information regarding
assignabl e store areas,pf-88¢hgSiAragRatand cal cegatimprsanmbad G oH

val ue of each of the store areas in accordance with the collected

i nformation,and deferdd oingg gt aheastnane of the predetermned store areas
to be assigned, I n accordance with the cal cul ated evaluation values. 8. An

apparatus for supplying;jafokrahihoaq0kv8h0hade asa Oiueit éo¢hassi gning a
predeterm ned store area In a plurality of storages connected to a network

the store areas in accordance with the collected
information and determining atleastone of the predetermined store
areas’ to bz assigned, in accordance with the calculated
evaluation wvalues.
7. A computer program for a computer Lo exascute
a mathod of supplying information of storage assignment
for assigning a pradetermined store aresa in a plurality
of.storages connected to a network to tnhe computer
connectead to thes network, the method comprising the
steps of:

collecting information regarding assignable store
areas of each storage:; and

calculating an evaluation value of =sach of
the store ar=as in accordance with the collescted
information and determining atleastone of the predetermined store
areas to be assigned, in accordance with the calculated
evaluation wvalues.
8. an apparatus for supplying information of
storage assignment for assigning a oredetermined store
area in a plurality of storages connected to a nestwork
to a computer connected to the network, the apparatus
comprising:

means for collecting information regarding



to a conputer connected to the network, the apparatus conprising: neans
for collecting information regarding 0 6 DEC 2004 - 29 - assi gnal} & D§C ogpe
areas of each storage; neans for cal culating an eval uation value of each
of the store areas in accordance with the <collected information collected
by said collecting neans; and neans fH@r outputting eval uation val ue

I nformation so as to determne at | east one of the predeterm ned store

areas to be Lgned.. | ce, W Lth-hnfoppgpLLon of the cal cul ated
agﬁégﬂﬁﬂv &fﬁ%ﬁ%&% Lhch §96”§2é

eval uation v by sali ating neans | erein the information of

the store a-reas inclldes aftoée@%i?@lgl‘??%egnOan@Laitti%'EB J4agldidipg an
a delay fi

access frequency, a capacity, and charge information, .

tivel t t i ng.t ined, e a- . 9 A
espectvel y ol the SLOA0S Jayipg Ul PLedeLeRTLIGd, oioie & reas, 9 M

ﬁltje Sys udi ng e apparatus as recited in claim

5 and the network, wherein the ne k-.Logl ydes, aqf abnijc ghappel net work
for intercofift t'lcrq‘g“ddils SRR %ch)rgt%er!\gg‘écs:#"?hgga%%égat us is “?{rﬂ]&s]t alled at an

optional si an of t g%wetwork and supplies the evaluation value information
for storage §§1§i’gnrrent via said output nmeans to a requesting node. 10- An

I nformation SySte”]acﬁgéugmkéf)&ﬁ@&&%@inq evaluation wvalue
information so as to detarmine atleast one of the predetermined stoce
areas to be assigned, in accordancs with information of
the calculated evaluation valuss by said calculating

means, wher=ain

!

the information of the.store areas includes at least a
desired ons of items including an access frequency, a
capacity, a dslay time and charge Lnformation,
respectively of the storage having the predetermined
store areas.

9. An information processing system including
the apparatus as recited in claim & and the network,
wherein the network includes a fabric channel network
for interconnecting distributed storages, the apparatus
is installed at an optional site of the network and
supplies the evaluation value information for storage
assignment via said output means to a regquesting node.
10. An information system according to claim 2,
wherein the optional side of the network 1is a network
switch, the raquesting node is a host computer, and the
host computer detsrmines the predetermined storags area

to be assignad, in accordance with the evaluation value



wherein the optional side of the network is a network swtch, the
requesting node is a host conputer, and the host conputer det er mi BdsDEGH0
predeterm ned storage area to be assigned, in accordance with the

eval uation value o 6 0 EC 2004 - 30 information. 11. An -information _
processing systemincluding a plural |§ y of host conputers and storages

connected to a network for storage assignnent under a condition of
different inter-node transm ssion performances, wherein: each of the

st orages cohPtPEBS-d8re means for storing information regarding
predeterm ned store areas of the storage; and each of the. host computers
Or .an assi gﬁ}rent i nf Saty - GH GRenRft n%r(gf)%a?a?ﬂlssbf'fﬁiﬂdéﬂc&h% rfet wor k
i ncl udes means for sequentially selecti ng gne of the gl ural i ty of

st orages, aRdRgBhél&t iofg NAT eV AR TORS JAF uRCPEARPRS LG CEAREGEA ity &n
eval uation value of each of the store areas in accordgnﬁge w th the

i nf or mat i oNeBNOLke LOToPEGE 34 45 SHBEF nURAFH 2t 5PBCHEARE &FE t he

sel ected storage, and processing neans ,for deterpgining at |east one of
pr edet er ni n@8L s§EERE Latdds B W an%‘?@?r’éH?s’r‘?l“a%Bf'aéﬁégc\ﬁst'h contents of
the eval uation values table, through execution of an application program
12. An inf ofRBEFAA ‘processi ng systemaccording to claim11l, wherein the

i nformation of the store areas  includes at |east andq%i red one of itens
i ncl udi ng an each of the storages comprises storzs means

for storing information regarding predetermined store
arzas of ths storage; and

sach of the host computears or an assignmant
information managing apparatus provided on the network
includas m=ans for sequantially selecting one of the
olurality of storages, and genzrating an evaluation
value table by calculating an evaluaticn values of each

t+he stores areas in accordance with the information

(i)

o
‘0f the storage arsas stored in sald store means of the
selected storage, and processing means for determining
at least one of  predetermined store areas to be assigned, in

accordance with contents of the evaluation values table,
through execution of an application program.

12. An information processing system according to
claim 11, wherein the information of the store areas
includes at least a desired one of items including an
access ffequency, a capacity, a delay time and charge
information, respectivaly of the storage having the
predeterminad store areas, the evaluation valus taple
includes tha items, and thes assignment information

managing apparatus writas the evaluation values



access frequency, a capacity, a delay tinme and charge information,
respectively of the storage having the predeternined store areas,0§ BEC 2004
eval uation value table includes the itens, and the assignnent information
managi ng apparatus wites the evaluation values 0 6 DEC 2004 matching a
request froman assignnment requesting _side in the evaluation value table.
13. A programfor use in a conputer to use a plurality of storages

connect e%&t%vﬁﬁw @%&%@?ﬁb@g&l@hm oAkt (RE atiasideinate st Alngtion vatiodble.

conpri sing the steps o ecting information regardi ng assi gnabl e
storages anong said plurality of storages; calculating an eval uation val ue
of each of assignable storages in accordance wth the collected

i nformatign; andrastenfbngeincoosthpuentd ose aphirghiyngf térageocagecdtedio a
user; and determning at |east one of the assignable stor ag]es avail able to
sai d conubrebrk tieraig eadanogram timplémentit g anattbdd soalpuisingtosiepesiand said
accepted condition. . ]

collecting information regarding assignable storages among said plurality of

storages;

calculating an evaluation value of each of assignable storages in accordance
with the collected information; and

accepting a condition for assigning of storage from a user; and

determining at least one of the assignable storages available to said computer

in accordance with the calculated evaluation values and said accepted condition.





