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OF THE I NVENTION 5 The present invention relates to asgqydﬂﬁhﬂM\of st

devi ces connected to a network. JP-A-10-69357 discloses disk control | &3916
connected together by a network. This prior art discloses a nechani sm of
exchangi ng a conmmuni cati on 10 protocol between a host and each di sk array
controller for a communication protocol between disk array controllers,

in a storage systemconnecting a plurality of disk array controllers to a
network. Wth this nechanism the host has a general interface and 15
conmmuni cati ons between disk array controllers can be perforned at high
speed. Simlarly, JP-A-2000-99272 discloses disk cont ected
together by a network. This prior art discloses on- Illmm’mmm Wﬂ@ﬂof a new
storage 20 controller to a fabric channel network having 2

storage controllers already connected thereto to nake the storage

controtfer take over & process of & fogica " i
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l oads of the storage controllers can be distributed and 25 process
integration can be realized so that a process perfornmance of the whole
system can be i nproved. SUMVMARY OF THE INVENTION - 2 In a system
connecting host conmputers and storage devices to a network, each host
conputer has conventionally used a staqgrage device or |ogical unit

assi gned beforehand. 5 In a storage systemconnecting a plurality of
storage devices to a network, a plurality of host conputers connected to
the network can access each storage device. Access is also possible

bet ween storage devices. 10 In such systens, the tinme for a host conputer
to access each storage device may change with the transm ssion 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. I n addNAKGROUND MUSITHEOAMPUMENTIY be required to have a fast access
time or have high reliability even with a slow access tinme, dependi ng upon
an appli @ation prograrfihe tieassdd. idGentfien stalratps deviassiognedi cal unit
is assigned in accordance with each application program a system having
a better effiodi &tOFagm dovicHT iqunasted to a network.

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

10 protocol 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 controllers 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




It is an object of the present invention to provide a method and system
capabl e of allowing a host 25 conputer side to assign each storage device
or logical unit. In order to achieve the above object of the invention,
management information for each assignable - 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 | ogical unib,gysﬂémﬂﬁadﬁgdgmhguﬁdgt(gomﬁugbggcgﬁge area i s
calculated in accordance with the managenent information, and the storage

area to be asticgres idevdetesr Mided rgtwa0or datte hodt hednjpucad dated
evaluation value. It is therefore possible to configure a 10 system havi ng
a high effi cicomoenddaialld yofuseskisgmitngageacie sitaw age Idgyicfl amieach storage
area. Qther objects, features and advantages of the present invention wll
becone appar @ssifined teforfediansai ng description of the enbodi ments taken in
15 conjunction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a dilfgramtsiasiengnstemaamadct igtg uctrins afity syStem to
whi ch a storage assigning nethod of this invention is applied. 20 Fig. 2
is a diagr amsgﬁ’&\ﬁigﬁgdtel’{écﬁsrﬁ@t@réle&ﬂﬂorkr 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 required
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 If a storage device or logical unit is
assigned in accordance with each application program, a
system having a better efficiency can be configqured.

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, management information for each assignable



disk controller. Fig. 3 is a diagramshow ng the structure of host
conputer. . Fig. 4 is a diagramshowi ng an exanple of a 25 VLU LU
correspondence table. Fig. 5is a flowchart illustrating a process of
determning a user policy. - 4 Fig. 6 is a diagram show ng an exanpl e of
di spl ayed contents. Fig. 7 is a diagramshowing a correspondence table
between inportant matters and evaluation itens. 5 Fig. 8 is a diagram

showi ng an examlfyofard splfved Foieitst o) %l S %N. agfr:{a%ré%ow ng a

illustrating a storage assigning process. Fig. 10 is a

correspondenGgordydietompiedtidd Uad 4 GG riinid Ssedkbd 0gi £l units. Fig. 11
is a diagram show ng the structure of another system enbodying the

invention. Figgsikhigy a dicgicm siom ngf titee sétordds eimfrespshsK to
controller. 15 Fig. 13 is a diagram show ng an exanple of a machine-LU
correspondence usd ecediigpt ltbn @ avittovehiawdicdl usiigt iaryg a sStorage
assi gni ng process. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS
5 evaluation value of each storage area is calculated in
accordance with the management information, and the
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 advantages of the
present invention will become apparent from 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.



20 Enbodi nments of the invention will be described with reference to the
acconpanying drawings. Fig. 1 is a diagramshowi ng the overall structure
of a systemto which a storage assigning mnethod of this invention is
applied. A host conmputer 25 111 is connected via a Fabric Channel Switch
(hereinafter called an "FG-Switch") 113 to a plurality of storage devices
117 and 118, and via an FGSwitch - 5 115 to a plurality of storage

devices 116 and 119. Theg.st@riage deMdem Isifowilly  anl a1 19 may be an
optical disk device, a magnetic disk device, a nagnetic optical disk

devi ce, or adimsgiefjied tapeentie storage devices 5 116, 117, 118 and 119
each have a disk and a disk controller. Fig. 2 shows the structure of the
di sk controller of the&ist.orlage dediceyrahheshbuwiing antdct teesportdsnde
processor unit 211 made of a CPU and the |like and 10 a storage unit 212
made of a RAMabd eROdtarednt haddikeant Tied tstry aged weval ibt2i aat airtesmsa. net wor k
application programfor controlling the FCSwi tches and network and a
control proogram for th&igk-ofade devicarats shwwing coessompid to211 runs

t hese prograns, the FC-Switches 15 113 and 115 are controlled and data can
be transf err &d SPdiaveet IGPR&®BY$ t he st orage devices 116, 117, 118 and 119

W t hout intervention of_thegﬁqst conputer 111. The host conputer 111 has a
processor unit Fig. is a flow chart illustrating a storage

assigning process.
Fig. 10 is a diagram showing a correspondence
10 Dbetween 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.
15 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 DESCRIPTION OF THE EMBODIMENTS
20 Embodiments of the invention will be
described with reference to the accompanying drawings.
Fig. 1 is a diagram showing the overall
structure of a system to which a storage assigning
method of this invention is applied. A host computer
25 111 is connected via a Fabric Channel Switch
(hereinafter called an "FC-Switch") 113 to a plurality

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



121 made of a CPU and the Iike and a storage unit 122 20 nade of a RAM a
ROM and the like. This host conputer 111 nay be connected to a conputer at
a higher hierarchical |evel via another network. In this system when it
becones necessary to access the storage device while an application
program 25 is executed, the processar dunit 121 of the host computer 111
executes a storage assigning program determ nes the storage device

satisfying on1sapy exigaiel 14 tSAtd ST dih dderdel d&sy ﬁf@%aig@. gi - 6
by a user beforehand, by referring to the contents of a policy table

storing the wiRyrapR@ idewicy 10%) accessi1d ids e a} ahases dgridUs
storage device. For exanple, if a user gives the host conputer 111 a
policy 5 (condistk erRvigesr fommymes i(Actiess &pert),” a teyrsdtoiagspt deyvi ce 117
or 118 is determned via the FC-Switch 113. |In this enbodinent, the host
conputer 111 diak vevtiwad, strorragedregds sadehat ThHee dtastagpomuitiarest1]l can
.use the storage devices permtted to be accessed in the 10 network as
many as possilBite. 1Mhe WilL8: wald Sti® agehahsas of disk lost axahimk er 111 are
managed by giving virtual |logical unit nunbers (VLUN) to virtual | ogical
units (VLU) COBIe&dg@Tdi ng to respective virtual storage areas. The
storage area of each disk device is managed 15 by giving | ogical unit
nunbers (LUN) to | ogi c&t%unid $howsartia isgiﬁé‘)‘:t(q}l% Hacdheed ik provided for a

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
processor 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 1s 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



predeterm ned 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 different
storages B 1002 and D 1003 are assigned to two virtual logical units
(VLUN) so that it appears as if thesegunits (VLU have a continuous
storage area. Fig. 3 shows the structure of the host 25 conputer 111. The

storage unitpi23 efsdh@dRtleradmUly ik r Sty &% Bt AHdGatd ok Ry ogram
315; a storage assigning program 316; a file system 317 for nmanagi ng

files; an - poi1Peykenndle 3B oy FROEIFARRASERN A daskcd@agenent; an
FC-driver 319 for driving an FCSwitch; a user policy determ ning program

321 for inpufftileg andusirtapelsesy;imnthis paldrayyd aldwi a2 figr storing the 5
policy determ ned by the user policy determ ning program 321. The

applicati on pragpadm,31i3, astusrageivessitdre mep sir agmatZD6 1did augerl jpot i cy
determ ning program 321 for inputting a user policy may . be stored -in
advance i & t Heogdditdga)unipe rEzznencehed avssts scapRADr", thellstomgd n a
conput er readabl e storage nediumsuch as a magnetic disk. In the latter
case, the pr8§vars drld Oredd 8 Aemistieyrmiw@duiiandhst diCePwitathd Ist-or age

unit 122 of the host conmputer 111. The processor unit 121 is provided with
a In this embodiment, the host computer 111 has

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 virtual 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 wunits (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



15 function of executing the storage assigning program The processor unit
121 includes: an access translation wunit 302 for translating a virtual

| ogi cal unit number (VLUN) into a logical unit nunber (LUN); a delay tine
measuring unit 303 for neasuring as a delay time a 20 response time from
the host conputer 111 to the |ogical _ upi_t (LU of the storage device; an
evaluation unit 304 for determning the logical unit (LU of the storage

devi tob aRsSSRA ; val uation data
ol | ecting untt e AR Y PR gchient ik Xag®

collecting unit 305 for collecting evaluation itenms to be

eval uat ed by ridifs geeal Watd PIFAIni £1-304. 3 Ther v al Maki .00 Satipccalblecti ng uni t

305 includes: a capacity acquiring unit for neasuring an - 8 enpty
capacity of eaciseit g el teernbiyh s B A 485 3 TO PR n A BEEESS
frequency acquiring unit for acquiring the nunber of _

Open/ Cr eat e/ Resed \Wd ltieycoramnds pd sistiedt 410l €a84P Stof ageo devg cerie and a
reliability 5 acquiring unit for acquiring the nunber of backed-up tines
of the stdrageldey cetnrmirtet mevircesisan palieokider evmetirig or not each
storage device has a volune duplicate wite function and uses this
function. Th@hogaadn 3y t Fhalarpl tdatel aregsagran i %, SOBOB and

eval uation data collecting unit 305 are separated is to operate the delay
ti me measuri fFSHINLNBEF 9T aeshichFd 1se B iR gy st rmEntng equest and

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. 1In 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 values 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



operate the evaluation data acquiring unit 305 periodically. The del ay
time can therefore become as 15 nore correct information as possible at any
given tine. Fig. 4 shows an exanple of a VLU-LU correspondence table
which is an assignnent candidate table. Key itens are a virtual | ogical
unit nunber (VLUN) 402 which is a uni que. nunber assigned to each 20
virtual logical unit (VLU and an absolute sector nunber 403

represent at i gy SUNEIGPlo PONAH UharFdTdatide By qUslel 4o ddlentify the
position of the&yl ogi cal t&ﬁiot (LY, a?roagjl cal ulniei nynurrber LUN) 404 and an

absol ut e sect@mnidierard G deaiy esRitfririone Mgl PinPhusit€atoPposition are
provided. If there is no logical wunit nunber (LUN) corresponding to the

virtual |ogi @lquiimirg rueberun(PdrUNE dgen AGdaser fRéd/ Wi tdiatommgigal  unit
nunber (VLUN) is set to "0". Each absolute sector - 9 nunber is given the
sanme capacit yssared tthe epalhuestanddd plaweidcdyy drie asnurdderalofl 411ogi cal units
(LU) is the capacity of the virtual logical unit (VLU). The itemof a

del ay tim® 46w nipdatued thyfors adwiddirgy themumizsurahdganked-308 when an
assignment request is issued to the storage device. A snaller value of
the del ay ti fa™4F6 Afs thes whadrass davias &% atharaegicss andpeci al

requi renent. An access frequency 407 is the nunber of 10 access/wite
operati ons ofFESANDFNEHNSINIAT QY effd storage device has a

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 wvirtual 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 value of the virtual logical

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



influences the performance and reliability. If LUis not still used at any
given tinme, the access frequency 407 is "0". A smaller value of the access
frequency 407 is also assuned to be better. is A backup frequency 408 is
the nunber of backup operations per year of each logical unit (LU by

ot her devices. If there is no backup_prLation, the backup frequency 408
is set to "10". It is judged that thelarger this value, the better the

rel iability. iefulh Qe iy iV Quind hediRli@pi Iy cddie, sae contents are

witten in a plurality of volunes depe ng “upon the structure of a

storage devi g@ltiphalRehyt e fidd 0 d S dgiidd 2 e 1Qfs Aty ) :jls;e&gfsent ed

by a volunme duplicate wite presence/ absence 409. 25 Cbviou e use of

this functiorapacdssum the Ravtuad higid=al ialid i ety h addition to the
above-descri bed evaluation itens, other itenms such as a redundancy degree

of disk - 10 in a snmallher iteit od aellal itncadoahiangpddtddegel ay tine
may be added so that variations of indices to storage assignnent becone
abundant . 5An téealdgdiyort ivel reasllriing am ey A0Bathem & \ed siggrofereach | ogi cal
unit (LU) obtained by the evaluation unit 304. In accordance with this
eval uati on vEEAPESE d&r LESH@Iddic &Nsetsweaaad davdlce .| odi calalut s (VLU) and

| ogi cal units (L IS
g va ug)of the delay time 406 is assumed better unless a

user gives a special requirement.
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. If 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 Obviously, 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



determned. If the virtual logical unit nunber (VLUN) 10 has a positive
nunber, the past evaluation value is retained, whereas if it is "0", the
eval uation value at that tinme is shown. Sone of the logical units (LU)
‘having corresponding virtual Iogical units have smaller evaluation values
than those not having corresponding 15,yirtual logical units. This
phenonmenon occurs because the tines en the eval uations were nmade were

different orid he sweAnd0hidit Waki Ehantand: s ties ORHMIONS, Afp ded&rdy ning a
user policy and assigning a storage device in this system 20 constTucted

as above wi | ltibe @esCHdediddd Isd  tihtdrRaess ndeseriidi fks adiser policy

wi Il be described. A user policy is determned when the processor unit 121
execut es t he steafageoldseyi gieteartnibddigne Zbyrdgitam 320. Fig. 5 is a flow
chart illustrating the process to be executed by the user policy

determ ning program 32h eRiglstatieachvdlmeordlanti sredrt efvd suLtiisgd ayed as - 11
a feature obtained by abstracting evaluation itens (Step 501). Fig. 6
shows exarpl &alefe e danborltcaritca lmatrtier s(Idhd dbtpitrsecdbfbyusere desi gnat i on
The user policy determ ning program 321 receives a user . input 5 (Step
502). In thi $Vértedileentinigs Hrown Im aaqprdsnce npidh diftismtters 601 are
di spl ayed ase&%%h%%%%n value, a correspondence between virtual

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 value at
that time is shown. Some of the logical units (LU)
having 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. 5 is a flow chart illustrating the
process to be executed by the user policy determining

program 321.

First, each important matter is displayed as



.obt ai ned by abstracting evaluation itens, in a nenu format, to allow the
user to select any inportant matter. In this exanple, the user selects
reliability 10 and capacity anpbng a nmenu including reliability 602,

‘per formance 603, congestion 604 and capacity 605. The feature _ _
representative of each inportant matt { Ls related to the evaluation items
shown in the VLU LU correspondence table 320 by a table 322 shown in 15

Fig. 7. The eomeariuse0foHtha neablyy SHwWtddt i@ evh 1ot i E MeMd tten by the
user. The inportant matter selected by the user is either to be strictly

obeyed ("essestiedl '50807) @rid.0 ehoat iefdngd eds JRIAheAS s e
("preferential” 609), by 20 selecting fromtw itens in the nenu as
represent ed mattetrsi atmesnpade. dff yeaf eleavitgralt'idrs, salmrctiahr t he _
evaluation values of all the logical units (LU) not having corresponding
virtual |ogi palligyi tsteviminiace polvtgriame 32125 adeciveas d fudeassamital " i s

sel ected, the evaluation values of the logical units which satisfy

t hreshol d° vdEte® &0&)obt dinnddrisFembeddmend,, &9 aficsal imiRig.hai ng t he
threshol d values of 52 tinmes/year as the - 12 backup frequency and _
"presence" 11BBCTRENFoMgHEerguSilic are Wiiskd ayesk efc dleaisei®se, or the like

i sel ected.  The user can designate these threshold val ues.
'S obta?ned 1% abstraé%Qng evaluation items, in a menu

format, to allow the user to select any important

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
either 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 1f "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



b5 In accordance with the inportant matter selected by the user, an

eval uation coefficient of the corresponding evaluation itemis altered
(Step 503). For exanple, if the reliability in the inportant matters 601
di splayed with GU (graphical user 10 interface) is selected, the _
eval uation coefficient of the access {sequency is set to a multiplication
of 1.5 and the backup frequency and volune duplicate wite

presence/ absgaegudr & refuen@ya afdl trigHdseided 10fa L thhe U&lﬁr\@l uation
coefficients altered in this 15 manner, "inportant matters” and

"strictness” dapd icafiet Wen tien pirlee ensRY/ ap¥dne,t Y &nd22 i g.s 7) (Step

504). Fig. 8 shows an exanple of contents displayed when a user refers to
the VLU LU ceelespeddendaet ablee 20n322silhdte lt0RidenaditedHy1s tabl e, the
user determines the inportant natters 601 and strictness 606 or confirns
the current Weduesl- units (LU) having and not having corresponding virtual
| ogical units. In a display itemsetting menu 802, the user can add or 25
delete a & splay item dh elssovdanicd edrtheshendemrostardblmattemenu 801 is

di splayed as a _default which displays all itenms. Next, a storage

assi gnnent pPEdEsEedi Py BBe- upgr,desicevigddation crosfd licd eadsiafnddepy

executing th%orresponding 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 volume 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



Storage assigning program316. Fig. 9 is a flowchart illustrating the 5
process to be executed by a storage assigning program 316. Wen a file
nane i s designated and a file Open/Create command is issued after the
processor unit 121 of the host conputer 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 IDto the
application Jqugrassl5. For a file Read/ Wite, the application program
315 sends the received file ID and a relative 15 sector nunber to the file

system 317. |n accordancestdtdde the socaived byl exdbuengyresative sector
nunber, the file system 317 acquires the absol ute sector nunber and sends

it together wWidragelrdseiquimerpesptan @rein the file ID to the OS kernel
318. The OS kernel 318 20 converts the drive nunber into a virtual [|ogical
unit nunmber (VLUN), acRigat®sidhe SIow agea s si Phisigr P DG athe 316, and
sends the virtual logical unit nunber and acquired absol ute sector nunber
back to tHe pmgress WAf ther dtmcstad dge asstigragy 98 opymaing LidroGr b
activated, the access conversion unit 302 refers to the VLU LU
correspondencd @-abl e 320 (Step 901). If the virtual logic unit (VLU

exists in the VLU LU correspondence table 320, the corresponding |ogical -
14 When a file name is designated and a file

Open/Create command is 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 OS kernel 318. The 0S kernel 318

20 converts the drive number into a virtual 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 901). If the
virtual logic unit (VLU) exists in the VLU-LU

correspondence table 320, the corresponding logical



.unit nunber (LUN) is returned to the program (Step 902), whereas if it
does not exist, a newlogical unit (LU is assigned. In this case, the
user policy table 322 and VLU LU correspondence table 320 are referred to
5 to search the logical unit (LU whose evaluation value is to be
calculated (Step 903). In searching Lh?‘] Logical unit (LU, if the user
policy table 322 has the evaluation itémselected as "essential", the

ogi cal | uni tarlileUnubiesh QAN )STILS IR A raphghbyaliie d O deri ved,

I'f all the logical units do not satisfy the ti _ he process
results are diopl,ayedrass [INO 10t bt tesiadd STy, tiyeshol dival ue.
“Preferential” process is executed.], to notify the wuser”of the
"preferential(Lipr deesss sanhezhangim hi'essand, alhe tseprfr@ptiadie in the
user policy table 322. If another "essential"” exists in the user policy
tabl e 322, a32@giacal VIRIHLY lddr reetpcafddmae tteblter3xheire mafarerdds weri ved
in the manner simlar to the above. If there is no "essential", the |ogical
unit 20 Aot HYeawieagch ddrer dsyednminginditr t(Jdl) vWgisalewsrlivat(Mrlvalse deri ved.
The delay tinme neasuri ngl unit 303 neasures the delay tinme of the derived

| ogi cal unit 1ELUP st & ladAtedrhs tan HP3)ine Irs sesasiview Bhestarting a
timer, 25 issuing a nount request or reference request matching the type

of the file SP9t&@l dmd tmdddri A e yssr RAk&Y el 3% hay edponse.

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 is executed.], to notify the
user of the "preferential" process and change

15 T"essential" to "preferential" in the user policy table
322. If 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



.The result neasured by the delay tinme - 15 neasuring unit 303 is witten
in the VLU-LU correspondence table (Step 905). Next, the eval uation unit
304 reads the evaluation coefficients fromthe user policy table 322, 5
wei ghts each evaluation itemin the VLU LU correspondence table, and

devel ops each evaluation item value_ipto_a polynom al of S = K1*Hl + K2*H2
+ ... (S is an evaluation value, Kn is an evaluation coefficient, and Hn

is an eval UaideRisurtieny \(@i4e)3d3Stiap Wil Q) -iTheneMaliats on item val ue whose
smaller value is evaluated better is changed to an inverse value. In

order to bal areedspondnies wefbltdhe sy upgdon itens, proper eval uation
coefficients are set. For exanple, the delay tinme in the unit of

mllisecond is general INext5 sitRl leara ltdzani drhearnittheyo £vad s itk i t em val ues
so that the evaluation coefficient of the delay tine is set to a _

nul tiplicati evadfua2iohf toere fiffie ievadsudidcon e uesewfpalicyt tableo@zm! units
(LU) are calculated, new virtual logical 20 units (VLU corresponding to
the |ogicd weightsr eamh tetved uat itcme iviep: Lik ddve é8dbiidence tabl e at the
virtual logical unit nunber (VLUN) 402, in the descending order of the
eval uati on v&CEEesPLNdeng e tedler-handadpasl apmlasah @valalate qrStigem07) . 25

equest from the application contains
'f areq value into %ppolynomial of S = K1*H1l + K2*H2 + ... (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 so 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



.the capacity, the nunber of logical units (LU) having the same VLUN is

i ncreased or decreased. As described above, according to the - 16

enbodi ment, it is possible to assign the storage device in an optim zed
‘manner in accordance with the user assi gnnment policy. Al though not _
described in this enbodi nent, an n? kY capacity of each storage device
may be added as the evaluatlon |ten1o the VLU LU correspondence table

320. In this Sasyindie,| o cad Fgggglkpfe a S1OL 806 deyi g pgtgsn@e@lééarger

enpty capacity can be sel’ect’ed. l ogical units are to st gned 10

i ndependent | i Qin Qﬁkﬁﬂnﬁtﬁcﬁgﬁrdﬂé/ﬁ Cth ddosdMH a8, 1 asStIgN e Program
assigns logical units independently to each storage device. Nanely, in

this enbodi mendsidnmerewvpdliingy t he evaluation itens of the VLU-LU
correspondence table 15 (Fig. 8) and the policy table shown in Fig. 7, the
storage areas can be agslignedyi motardesisritied eisn i@ embskd fmemt j an of this
enbodi nent, a unit constituted of a programstore unit and a processor
unit for col leegtiyvngaassiignment dadlorstedraye adel iozad qud ytbhergadfedvad uat i on
val ues is connected to the network such as a fabric channel network. This
unit execut eshdt e lomtiary igGen afd WendiLU-Hd) resutesplndenoe ttab g ocessor

unit 121 of the host conputer 111 whereat Step 907 is
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. 1In 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 is performed. This
modification is basically applicable to another
embodiment to follow.

The other embodiment of the invention will be



.executed. Nanely, in the host conputer, only the 25 process by the
evaluation unit 304 is perforned. This nodification is basically
applicable to another enbodinent to follow The other embodi ment of the
invention will be - 17 described with reference to Figs. 11 to 14. Fig. 11
is a diagramshowi ng the overall strugture of a system of the enbodi nent
to which the storage assigning nethod of this invention is applied. 5 The

system i ncl udrscr iMdd alidy Rfrdsice cymefes s 1104, #1402 and 1103

connected to a network and a plurality of storage devices 1111 and 1112

connected to the networgig FlEeneid sa giedrdm kehow Bigrenceovepeial s to those
used in Fig. 1 have simlar 10 functions described wth reference to Fig. 1

(this is al e ws®f e ayhserendrafM t1gs dibddimhey .t &Eaehi € thde storage
device 1111 and 1112 includes a disk <controller and a plurality of disk
devi ces. |n terdde sissighiger ot enbaomi nemt s, inventiedmotr & apsp hibéd 15
limted only to a fabric channel network and a storage area network (SAN),
but it may be ot her net®as keyshiamh inggludes |nterwstlithheoSthast ure of each
of the host conmputers 1101, 1102 and 1103 is simlar to that shown in Fig.
3. 20 In thi®wEEHSENO L hovdderand Hel b seaneciod din s2 tretieorkecut ed by
the storage %3&%%?%%%rality of storage devices 1111 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. In 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




.program 316 are different, which wll be later detailed. In this

enbodi ment, the VLU LU correspondence 25 table 320 nmay be sinpler than
that shown in Fig. 4. Specifically, it is sufficient that the table 320
includes at least a virtual logical unit nunber (VLUN), an absolute sector
nunber of a virtual logical unit, a - 318 _logical unit nunber (LUN), and an
absol ute sector nunber of a logical unit. As will be |ater described, the

VLU- LU cor r esipayideincairfiablrim@ied egLUN) Y #nd G rasfoneences besyeen virtual
| ogi cal units (VLU) and 5 logical units (LU. Fig. 12 shows the structure

of the di sk mmmeroldfera dfoggiaetl afnithe HKonagel deyixesedldds@bed 112. The
di sk controller has a processor unit 211 nmade of a CPU and the like and a
storage unit t2E2 WVAdd.ULCafresdoAiMMersceRAM Iz dtherds kenlyfhe storage unit 212
stores a network application program a control program and a nmachi ne-LU
cor r espondenc® nrgsrendziice Fefwekd shiovtsuan logind e wiitshe(VEbhiared LU
correspondence table 1201. Key itenms of the machine-LU 15 correspondence
tabl e area FOEHIGd uddrits f(ilé}r/) {(1D) 1302 for identifying each host
conputer and an absol ute sector nunber 1303 representative of a physical
position. Sinmilarly, if¥rdér? thtedhd sRHEC3rEs tabrthefdisk ogi cal unit

X > U
(LY. a logl%%négyfhquge%éghlgf 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 ROM 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 pHysical position are provided. 1If there is no
logical unit number (LUN) corresponding to the machine
ID, the value 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



.20 1304 and an absol ute sector nunmber 1305 representative of a physical
position are provided. If there is no logical unit nunber (LUN)
corresponding to the machine |ID, the value of the nachine IDis set to
"0". Each absolute sector nunber is given the sane capacity, and 25 the
value nultiplied by the nunber of quif | _units (LU) is the capacity of
the virtual logical unit (VLU of the host conputer. The item of a delay

time 1306 istypdabedybyimelRiealslie idgl At B0 ITRAZY a0 Uity hen an
assignnment request is issued to the storage device. An access frequency

1307 is the pefpbestofis ageass Wol t@cORRLAEGRNHRf i gach | ogical unit (LU
and 5 influences the performance and reliability. If LUis not still used

at any given tinme, theaAacaeseskr€geeneyicyl 9399t its0 th@' nubeaclkoyp frequency
1308 is the nunber of backup operations per year of each logical unit (LU)
by 10 ot her adeesséwritt bpberetisnsoofackuh dpegiatilomnithg Lygckua f r equency
1308 is "0". In order to inprove the reliability, the sane contents are
witten i A ainflueacesytbe perdoemadepeadidngelpabitlieyst r Idt wle ief a
storage device. Wether this function is utilized or 15 not is represented
by a vol une Bapl BEaté wekdeatppagegderabsdnees ithemat3®ss Ifresui@intayon to t he

above-descri bed eval uati on
1s set to "0O".

A backup frequency 1308 is the number of

backup operations per year of each logical unit (LU) by

10 other devices. If 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 13009.

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 value of each logical unit (LU) obtained by the
evaluation unit 304. 1In accordance with this
evaluation value, a correspondence between host

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



dtens, other itens such as a redundancy degree of disk in a smaller unit
and a statistical change in the delay 20 tinme may be added so that
variations of indices to storage assignnent becone abundant. As the
‘evaluation items, other evaluation items may be added such as a charge of
using an assigned logical unit. An evalyation value 1310 is an evaluation
25 value of each logical unit (LU obtarned by the evaluation unit 304. In

accor dance WwildtHiHes e el %ﬁi@@,nﬁw,&%%%%%r@“

conputers and logical units ( I's determ ne chine ID has

a positive nudlele iNediasinayalwalidans Malue is 1etained cyhargagonf it is
"0", the evaluation value at that tine is shown. Sone of the logical units

(LU) having ceinespandimeg Windals |0gwal Wids davend sseidLr @yadsation
val ues than those not having corresponding virtual Iogical units. This
phenonmenon dddlr $abeos se trtes ddamingihein tueel elvad ied 1 Qnsiwrrga\fmde wer e
different or the user policy was changed. Next, a storage assignment
process t@ bemald esx eialewk iy e lhest Weputiersenindt beadiesgri bed. A user
policy is determined by a process simlar to that described wth reference
to Fig. b5. Acﬁrér%g@ltﬂ%ﬂ%éflarstﬁadnilrﬂﬁlﬁr@cégslﬁ% parfrphenomendre sinil ar
manner by each of the host 15 conputers. The storage devi ce assigning
process to b&ccurs because the times when the evaluations were made
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



.execut ed,
14 is a flowchart illustrating the process to be executed by a storage
assigning program 20 Wen a file nanme is designated and a file

‘Open/ Create command is issued after the processor unit

for exanple, by the host conputer 1101 will be descri bed.

Fi g.

121 of the host

conputer 1101 activates the applicati_og1 program 315, this command is sent
to the file system 317. The file system 317 refers to the directory 25

structure and de@frdaised Wil tHa t&é&%&p@ﬂl@tfw%n@r%qr£@@5- For
5 sends the r

Read/ Wite operation, the application program 31

ID and a relsadtve seeidr NWHersite thaddd sy demidls die - 21 _
accordance with the received file ID and rel ative "~ sector nunber, the file

system 317 ae@gioles et ke ctalrs oludibR rs @Gl Ts dHaEart s WittH ggether with
a drive nunber contained in the file IDto the OS kernel 5 318. The CS

318 cadmiert siunbe rdidong adwdeerin nthe fa s mualo to@ @ Kkevde Nunmber

ker nel
(VLUN),
| ogi cal

conver si on ufi V1iZGRadef

If the

activates the

afile

eceived file

st orage assigning program 316, and sends the virtual

uli t 3dénbel han@Sadeguinedd 3di8s alantve ryec ttdre mimiver riumkdehe iprtagram 10
After the storage assigning program 316 is activated, the access

virtual logic unit (VLU) exists in the VLU LU

10

15

20

25

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

After the storage assigning program 316 is
activated, the access conversion unit 302 refers to the
VLU-LU correspondence table (Step 1401). If the
virtual logic unit (VLU) exists in the VLU-LU
correspondence table, the corresponding logical unit
number (LUN) is returned to the program (Step 1402),
whereas if it does not exist, a new logical unit (LU)
is assigned. 1In this case, this process is performed
independently for each storage device.

First, an exclusive access privilege for the
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
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

doad tumdt viupbield LU porddrice tteablthe( St ep 1401) .



.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 assigned. In this case, this process is perforned
‘independently for each storage device. First, an exclusive access privilege
for the 20 storage device 1111 is acqybred to read the machine-LU
correspondence table (Step 1403). Next, the user policy table is referred

to to search ddnlgi£ad addlafdd)adpss BV 21 i @R vabye; §F %19 be
calculated (Step 1404). In searching the logical unit (LU), Y ?he user 25

policy table trasedhwlewad Luadj o piere seherd B gSoce £§Seaté b cutdde) | ogi cal
unit (LU) which satisfies the set threshold value is derived. If al | the
| ogi cal  uni tt deomiofy stdte sfget hef ttheshot¢lf ypdnieialhep PEOEESSand 22
results are displayed as [No |logical unit satisfying threshold val ue.
"PreferentialchgnaxdssiamnteialClted. |prefereotidly” tire tiserusértpelicy
"preferential" process and change "essential"” to "preferential” in the
user policy Satdsie. If anwiter "essemtial™ exists im the wser policy
table, a logical unit (LU) satisfying the threshold value is derived in

the manner siRAYLGY tteRIe apRE Ca¥ umidy (3@ rertisteing athe the | ogical

unit 10 not having a corresponding virtual logical unit (VLU is derived.
threshold value 'is derived in the manner similar to the

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 = KI1*H1 + K2*H2 + ... (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



Next, the delay tinme neasuring unit 303 neasures the delay tinme of the
derived logical unit (LU (Step 1405). The delay tine is neasured in the
15 manner described earlier. The result neasured by the delay tine
‘measuring unit 303 at Step 1405 is witten in the machine-LU
correspondence table (Fig. 13) (Step_1?961. Next, the evaluation unit 304
reads the 20 evaluation coefficients fromthe user policy table, weights

each eval uat irfdeBe RHNE JRRHNATEY 1GRFIRS ROTKRNE ¢ abh £y Anebdlevel ops

each evaluation item value into a polynomal  of S= KI*HL + K2*H2 + ... (S

is an eval uatisdmev@lride, tHis ivalafe emad uald iy 2Bswqeffigdent, and Hn is an
evaluation itemvalue) (Step 1407). After the evaluation values of all the

| ogical units (LU) are adtqultteedxdiissivgisadedigrividRegaurdertid the
| ogi cal unit having a highest evaluation value and this value are stored
(Step 1408). Nettaget hievebad Uil iac eespuired/ idegexd@rtd hehe st or age devi ce
1112 is acquired to execute the 5 processes at Steps 1403 to 1408 descri bed
above. Af toer progdsegiscalt @hapnuist tof 148 |depaalbedirddovayvi ng t he
hi ghest eval uation value is derived fromeach storage device, the |ogical
unit having the hi ghedtft@raltha ilovoied luarbiomymber def itfed Jemioal unit

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 virtual 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 1s increased or decreased.

As described above, according to the



10 nunbers is related to the virtual logical unit of the host conputer
1101 (Step 1409). The virtual logical unit nunber (VLUN) of the related

| ogical unit, an absol ute sector nunber of the virtual logical unit, a
‘logical unit nunmber (LUN) and 15 an absol ute sector nunber of the | ogical
unit are stored in the VLU LU correspgﬁgepce table (Step 1410). The

| ogi cal unit nunber and the machine ID of the host conputer 1111 are
transmtted ra Vi : j t N t i jit. (Step
11 Upon S0P eeme e L B Y i e AT e S e
host conput efnlittordad cer GeHs @helRisle rofa slsh@ynndr@r 328 id8V. CesWdd es the
machine IDin the corresponding field of the machi ne-LU correspondence
table. 25 |f ther agudsheFLOMCORE c3pRINdeRICOR 28Rt AisNHrIfiRIRRACIHHL t he
nunber of logical units (LU) having the same machine IDis increased or
decreased. Astdesgei bedeahode isacseddiexg e itvied v b4 t emhedinigs, it is
possible to assign the storage device in accordance with the user

assi gnnent pebségnmSntceontkeatiachionetbd carmeesporderceamitee i s provi ded
on the storage side and is used exclusively by the nachines, 5 assignnent
contenti on oAVPhdedane storage can be avoi ded.

According to the invention, it is 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. - 25 WHAT IS
CLAIMED I S: 1. A storage assigning nmethod of assigning at |east a
‘predeterm ned store area among a plurality of storages connected to a
network to a conmputer connected to ghg5n§tmork, said nethod conprising the
steps of: collecting information regarding assignable predeterm ned store

areas anong hestey agesimprraigul ating an eval uation val ue of each of -said
assi gnabl e predeterm ned store areas in accordance wth the collected

i nformation; 1gnd deter i it ddie Y Ldpi@idimachsd Y€ M Saydthg be assi gned,
in accordance with the cal cul ated evaluation value. 2. A storage assigning

nmet hod accor dieagtt @ Praddstelbmivhel eitbidiatdd antid an Wiuddie sf e areas
includes at |east an access frequency, a capacity, a delay tine and/or

char ge i nf or metdramge st espeetdterl yeofa trhecwsinlt age a heonpig dthecqriresteted ni ned
store areas. 3. A storage assigning nethod of assigning at |east a
pr edet er m ned osttdree rartew ranyorep ial planhald tgongfr 1 sitrey ages ospeaifed to a
network to a plurality of conmputers connected to the network, the nethod
conprising the steps ofcellecting information regarding assignable
predetermined store areas among the storages;
calculating an evaluation value of each of
said assignable predetermined store areas in accordance
with the collected information; and
determining the predetermined store area to
be assigned, in accordance with the calculated
evaluation value.
2. A storage assigning method according to claim
1, wherein the information of the store areas includes
at least an access frequency, a capacity, a delay time
and/or charge information, respectively of the storage
having the predetermined store areas.
3. A storage assigning method of assigning at
least a predetermined 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 of assignable
predetermined store areas among the storages;
calculating an evaluation value of each of

said assignable store areas in accordance with the

collected information; and



.collecting informati on of assignable predeterm ned store areas anong the
storages; calculating an evaluation value of each of said assignable store
areas in accordance with the <collected information; and - 26 determ ning
‘the predeterm ned store area to be assigned, in accordance with the

cal cul ated evaluation value and a pfeg termned condition. 4. An

i nformati on processi ng system i nc~l udi g a host conputer and a plurality

of storages connected tdétea:nﬂehti\ﬂs?_{ kond he diste esrtmljesagf]t&)a store

unit for storing information of ore "areas In the storages, a

processor unide H@fsiGRleet! atd RETdAR Uatdipnnalue Qfi fach of the store
areas and determning a predeterm ned store area to be assigned, in

accordance Wela liae ievahaatieconndlaigrdduteuah nxedidin &f. an application
program 5. An information processing systemaccording to claim4, wherein

the informatisan of the st drFcameas o pUdutas ialg |Basdendn rAClGRSiH] r£quency,
a capacity, a delay tine and charge information, respectively of the

st orage havi hgsttheoppedetreamcnad pdivarad ianeast < ordigd Nfarmmddtad processi ng
systemincluding a plurality of host conputers and storages connected to a
net wor k, wheeeingtwork, the host computer comprises:
a store unit for storing information of store
areas in the storages; and
a processor unit for calculating an
evaluation value of each of the store areas and
determining a predetermined store area to be assigned,
in accordance with the evaluation value, through
execution of an application program.
5. An information processing system according to
claim 4, wherein the information of the store areas
includes at least an access frequency, a capacity, a
delay time and charge information, respectively of the
storage having the predetermined store areas.
6. An information processing system including a
plurality of host computers and storages connected to a
network, wherein:
each of the storages comprises a store unit
storing information regarding predetermined store areas
of the storage; and
each of the host computers includes a
processor unit for selecting one of the plurality of

storages, calculating an evaluation value of each of

the store areas in accordance with the information



.each of the storages conprises a store unit storing information regarding
predeterm ned store areas of the storage; and each of the host conputers
includes a processor unit for selecting one of the plurality of storages,
"cal cul ating an eval uati on value of each of the store areas in accordance
with the information - 27 regarding_t@g predeterm ned store areas stored
inthe store unit of the selected storage, and determning a

predet er ni ned e3L018 ndf el QRAATIHAMY JcdACCAHANGE o Mid hf hgfal cul ated
eval uati on val ue, through éxecution of an application program 7. An

information BrEERSSINAE YShAR 3EAVHRY dtdraydi My WBIhRE a
information of the store areas includes at | east one of an access

frequency, apreapaeirininea Geloay laire ard bharsgd grddr et ixdtordLsdeect i vel y
of the storage having the predetermined store areas. 8. A program (to be
stored in a edtputtée codadtdbitedstevadga tivdi waldeqr threamdutedfedut ifecute a
st orage assigning nethod of assigning a predetermned store area in a
plurality of oft anageplicatdonegpriogram.network to the conputer connected to
the network, the nethod conprising the steps of: collecting information of
assi gnabl e st/fere areasAn information processing system according to
claim 6, wherein the information of the store areas
includes at least one of an access frequency, a
capacity, a delay time and charge information,
respectively of the storage having the predetermined
store areas.
8. A program (to be stored in a computer
readable storage medium) for a computer tb execute a
storage assigning method of assigning a predetermined
store area in a plurality of storages connected to a
network to the computer connected to the network, the
method comprising the steps of:
collecting information of assignable store
areas;
calculating an evaluation value of each of
the store areas in accordance with the collected
information; and
determining the predetermined store area to
be assigned, in accordance with the calculated
evaluation value.
9. 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



.cal cul ating an eval uation value of each of the store areas in accordance
with the collected information; and determ ning the predeterm ned store
area to be assigned, in accordance with the cal cul ated evaluation val ue.
"9. A nethod of supplying information of storage assignment for assigning a
predeternm ned store area in a pluralisy of storages connected to a network
to a - 28 conputer connected to the network, the nethod conprising the

steps of ! coldopfhited id¥rRidmidPt Pt RS Haha¥ie Sty Gnetdi&Rs of each _
storage; and calculating an eval uation value of each of the store areas in

accor dance Wddmdrie i¢] |18 eftedafcm:mati on and determ ning the
predeterm ned store area to be assigned, in accordance with the cal cul at ed

eval uation value. 10. Addruttierg pro@raration & Eyilgiadle exastg e  a

met hod of supplying information of storage assignnent for assigning a
predet er m nedrsasr @ faregach rstaoyageralantd) of storages connected to a network
to the conputer connected to the network, the nmethod conprising the steps
of : coll ecting infornmatdadisudfatdssd @ralsvalgtadrion aradase off esath siforage; and

the store areas in accordance with the collected
information and determining the predetermined store
area to be assigned, in accordance with the calculated
evaluation value.
10. A computer program for a computer to execute
a method of supplying information of storage assignment
for assigning a predetermined store area in a plurality
of'storages connected to a network to the computer
connected to the network, the method comprising the
steps of:

collecting information of assignable store
areas of each storage; and

calculating an evaluation value of each of
the store areas in accordance with the collected
information and determining the predetermined store
area to be assigned, in accordance with the calculated
evaluation value.
11. An apparatus for supplying information of
storage assignment for assigning a predetermined store
area in a plurality of storages connected to a network
to a computer connected to the network, the apparatus
comprising:

means for collecting information of



.cal cul ating an eval uation value of each of the store areas in accordance
with the collected information and determ ning the predeterm ned store
area to be assigned, in accordance with the cal culated evaluation val ue.
"11. An apparatus for supplying information of storage assignment for
assigning a predetermned store area kLg a plurality of storages connected
to a network to a conputer connected 0 the network, the apparatus

conprising: nRANYHM1LALSL ied NTOf r@ldonsQfragld - assignable store
areas of each storage; neans for calculating an é%aluatlon val ue of each

of the store areas in aeeidange Miduideingold esieided o "Riigp gpl | ected
by said collecting neans; and neans for outputting eval uation val ue

information sads 4 Wl tine dheapradelassidakstwien @Hea to be
assigned, in accordance with information of the cal cul ated eval uation

val ue by sai dcddlentieat iingf o mernion b1 et P asptsksi dcedr tagi® cl ai m 11,
wherein the information of the store areas includes at |least a desired
one of itensneatisudiargl an access frequency, a capacity, a delay tine and
charge information, respectively of the storage having the predeterm ned
means for outputting evaluation value

information so as to determine the predetermined store

area to be assigned, in accordance with information of

the calculated evaluation value by said calculating

means.

12, An apparatus according to claim 11, wherein

the information of the store areas includes at least a

desired one of items including an access frequency, a

capacity, a delay time and charge information,

respectively of the storage having the predetermined

store areas.

13. An information processing system including

the apparatus as recited in claim 11 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 requesting node.

14, An information system according to claim 13,

wherein the optional side of the network is a network

switch, the requesting node is a host computer, and the

host computer determines the predetermined storage area

to be assigned, in accordance with the evaluation value



.store areas. 13. An information processing systemincluding the apparatus
as recited in claim1ll 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

t he eval uation val ue information for_s% rage assignment via said output
nmeans to a requesting node. 14. An information system according to claim
13, wherein it} aptdipal side of the network is a network switch, the
requesting node is a host conputer, and the host conputer deternines the

predet er m ned sst or age @ n Akt i3S sdTh@coprdanc M ddy A&

evaluation value - 30 information. 15. An inforndti on processing system
including a pahuealiity oFf Heest &S A storages caastaf ¢ 2
network for storage assignnent under a condition of different inter-node

t ransm ssi on neemwioarkmeivee storageeraaisigreeett afndde Starraiiesi rorga i ses store
means for storing information regarding predetermned store areas of the
st orage; anddgddlerentt e theostnocErputagrssnicys iaom gsesd fgnmentced nf or mat i on
managi ng apparatus provided on the network includes neans for sequentially
sel ecting on@hsfretimg plurality of storages, and generating an eval uation

each of the storages comprises store means
for storing information regarding predetermined store
areas of the storage; and

each of the host computers or an assignment
information managing apparatus provided on the network
includes means for sequentially selecting one of the
plurality of storages, and generating an evaluation
value table by calculating an evaluation value of each
of the store areas in accordance with the information
of the storage areas stored in said store means of the
selected storage, and processing means for determining
a predetermined store area to be assigned, in
accordance with contents of the evaluation value table,
through execution of an application program.
16. | An information processing system according to
claim 15, wherein the information of the store areas
includes at least a desired one of items including an
access frequency, a capacity, a delay time and charge
information, respectively of the storage having the
predetermined store areas, the evaluation value table
includes the items, and the assignment information

managing apparatus writes the evaluation values



.value table by calculating an eval uation value of each of the store areas
in accordance with the information of the storage areas stored in said
store neans of the selected storage, and processing neans for determ ning
"a predeterm ned store area to be assigned, in accordance with contents of
the evaluation value table, through_ exgcution of an application program
16. An infornmation processing systemaccording to claim15, wherein the
information ghtihenyt ar ¢cafeas el Wies sali JrigRslt areQﬁfésrt%c?O%%%f I tens

i ncluding an access frequency, a capacity, "a delay tinme and charge

i nformation, ihegspecihvelntabnt RQ 18l0ra@a havi ng the predeterm ned store
areas, the evaluation value table includes the itens, and the assignnent

i nformati on managi ng apparatus wites the evaluation values - 31 nmatching
a request from an assignnent requesting side in the evaluation val ue

t abl e.



