STORACGE OPTI M ZATI ON METHOD CROSS- REFERENCE TO RELATED APPLI CATI ONS
[ 0001] The present application clains the benefit of U S. Provisional
Appl i cat i oWOSE0§632No. 60/ 883, 679, filed January 5, 200PCT/ANRIIBHS§44Y
hereby incorporated by reference in its entirety. BACKGROUND OF THE
| NVENTI ON [ 0002] Dat a st orage needs have increased exponentially in
recent years due to advances in conputing speed and increased
reliance on | arge databases of infornmation. Many businesses need to
store i mense anmounts of i ily functions. In
addi ti on, nmany businesse§q§%§g§$gﬁhﬁ?%2¢@gﬁﬁégﬁt§0§ﬁd syst em backup
capabilities and al so create archived copies of their data to ensure
that their systens can be restored in the event of a failure in a
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hosts. copies of their data to ensure that their systems can be restored in the event of a failure in a

system or a primary storage failure.

[0003] Many businesses add storage to existing networks in the form of additional hosts
with attached storage devices. This arrangement creates a risk that if the host fails, the data
contained on the attached storage devices may be inaccessible. Other businesses address the
neced for additional storage by adding storage devices to a network, such as a local area network.
Both of these solutions, however, create additional network traffic- and thus slow the existing
network, especially when large amounts of data must be stored,

[0004] One solution to the growing demand for data storage is the creation of storage
arca networks. A storage area network consists of a plurality of storage devices attached through
a network to one or more hosts. The storage area network is connected to the hosts on a separate
network from the network connecting the hosts to client computers. This structure solves the
problem of storage devices creating traffic that interferes with a client computer’s ability to

communicate with hosts,



WO 2008/ 086321PCT/ US2008/ 050449 [ 0005] On a storage area network, RO
single host is connected to any single storage device. |nstead, each
host can cwonesfoséxia plurality of storage devices and pdvweusba@roages
devices are interconnected. [000] Al though storage area networks
provi de a solution to network storage concerns, they present serious
concerns of their own. Because multiple storage devices are

i nterconnected, data files are often stored in blocks across nmany
different storage devices. If one device fails, it becones difficult
or i npos#i08fle to Aconisraesarcarnrbvakoretinglathast iBserngsed ¢ apnsinglp Slonsss
size of the storage available on storage area networks, it is .

di ffi cul devis. tipsigak, <aph best passeosnest 0 apiptalityjof gtorasr deviess andithe stomgp dedgces
particularly if any device on the network fails and it is a very

di f fi cul ereamercedagiédex task to nmanage the storage area network and
efficiently allocate resources. (00071Thus, there is a need for
advanced[098€lhods Adthoyelrsingrgsgires: nsFverTks ppade & solvlinnde nghwrk sorageedocemy
manage stored data on storage area networks in order to nore cIoseLy
and ef fi Bepptesapt segievnjopsersid theineage Beeansaravliiple Riomge edess arednterconnected,
interrelated, evaluate infrastructure needs and optim ze resources .
and r esotéte Blegareloftgmstorsd in Sopkwrmessarany ditareqy sRmECReiae Ol owp devinedailsnit
invention is a nethod and system for identifying, exan ning, ]
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and correcting the configuration of a storage area network (SAN). The
syst em othe atorge javdilsblgen; taragesaseaneluorks, dris difaenhy te tragk whishhppts gre utilizing
gr abbi ng, downl oadi ng or being provided with information, relating to
a st or ag@high starapedenives pastipylerty if Ay deviss or e nptygrkfeilomddids a vers didlicultragd
the infrastructure of; such as, for exanple, various devices in the
st or age enmpdexeskpmrnagn thetstonase aeop nefverkraal affistenthnallocste wsusepsect ed. The
system parses the data into rel evant bl ocks, such as, for exanple,
recor ds, [08PTIni nat &Bus; Brerisl amesdBr pdvaneed mathods éps managingratprage pea netwarks
such as, for example, by creating |inks between the records using
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efficiently identify and manage how network devices are interrelated, evaluate infrastructure
needs and optimize resources and resource utilization.

SUMMARY OF THE INVENTION

[0008] The present invention is a method and system for identifying, examining,
presenting, reporting, correlating, evaluating, managing, controlling and correcting the
configuration of a storage area network (SAN). The system obtains information, such as, for
example, by querying, grabbing, downloading or being provided with information, relating to a
storage area network, which includes configuration data detailing the infrastructure of, such as,
for example, various devices in the storage area network and how they are related and
interconnected. The system parses the data into relevant blocks, such as, for example, records,
eliminates redundancies in the records, and maps the data, such as, for example; by creating links

between the records. using information, such as, for example, the device identification numbers
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relating to the devices in the network. The records are then added to
a dat abasewaglmesnsemay be presented to a user in the fornrcr/gsza@giscad
user interface (GQUJ). The user nay access different portions of the
infrastructure, such as, for exanple, using the GU to provide views
into the database. These views could include a variety of views, such
as, for exanple, a host view which shows details for any host
attached to é e.SAN, a switch view, a zo&}e view,, a storage_array

view, a Of BPES¥idgapmes comeppndingnydelaingdo eadfvicssin Ahropetworki Jhe feoeds ag
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“conf i gur &1t Be detitegthares WD ofegdeyipston e SAN-  f s yaayalso REgpte QEOR ighHria
data, data paths, and/or device settings in order to correct errors
such as H’@ﬁ’i‘ﬁé‘ef"ép‘l%ﬂ?%@"or connection failures. The system may al so
provi de reconmrendations for the user to gorrect the errors, ‘
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or rename devices or data paths so that the SAN will continue to function properly and according
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1001211 n a further enbodi ment, the one or nore paraneters includes a
wor | dwi de name. In a further enbodi nent, the one or nore paraneters

I ncl udes awlogoszoabszuni t nunber. [0013] 1 n one enbodi ment PATIES 2008850449
nore devices conprises one or nore hosts. In one enbodi nent the or
nore devi ces conprises one or nore storage arrays. |In one enbodi nent,
the one or nore records for the one or nore hosts conprises data

I denti fying each host bus adapter coupled to the host. [0014]1In one
enbodi ment, the one or nore records for the one or nore hosts further
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essed by a host.
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[0011] In one embodiment the present invention is a method for examining the
configuration of a storage area network using a browser application, comprising linking to a
portion of the storage area network using the browser application wherein the browser
application links to the portion of the storage area network at least one of directly or through a
switch, obtaining data from one or more devices comprising a portion of the storage area
network that defines one or more parameters about the one or more devices, parsing the data
from each of the one or more devices into one or more records, eliminating redundancies in the
one or more records, adding the one or more records into a database in a predetermined format,
and providing a user access to the records in the database through a first graphical user interface
generated by the browser application wherein the first graphical user interface provides for
linking to a second graphical user interface that provides access to the one or more records from
the one or more devices.

[0012] In a further embodiment, the one or more parameters includes a worldwide name.
In a further embodiment, the one or more parameters includes a logical unit number.

[0013] In one embodiment the one or more devices comprises one or more hosts. In one
embodiment the or more devices comprises one or more storage arrays. In one embodiment, the
one or more records for the one or more hosts comprises data identifying each host bus adapter
coupled to the host.

[6014) In one embodiment, the one or more records for the one or more hosts further

comprise data identifying one or more zones used by the host.



[0016) I n one enbodi ment the record for the one or nore hosts
conprises data identifying the anbunt of storage space allocated to

t he one orwomoes/i86RLs on one or nbre Storage arrays accEcRustoisIfae
one or nore hosts. In a further enbodi nent the record for the one or
nore hosts conprises data identifying one or nore switches utilized
by the one or nore zones. [0017] In one enbodi mrent a nethod according
to the present invention further conprises allowing a user to
manual |y add data to the_ database. [Q018]ln one enbodi ment net hod .
accor di nd&t Tthe p‘f‘é’%ﬁf"b?‘ﬁ’@)‘é‘ﬁt 5 et WHE’P“&WW&%"%{WW thhene or
user to search Laﬁ da&ggﬁse for a particuI%r gevice connected to the
storage AREGhosEsIREcates §iomeg aapys AreAqeRssfd Y p%%ne enbodi nent t he
sear ch enﬂi eis bool ean searcg engi he. %@019] I n ong enmbodi nent

rel ationd lgL- bet viBefPet FRPagifment theysp@rdy &y thesongy o o bPYY) cpmpRsee data
gr aphi cal_ user interface. LOOZO I n gone enboginent a met hod accordi ng
to the prdsERRnE e amepn Pfstamee spas lgeatet tochn g OF MOro ROy 9hPRe PHmMPKe
storage area network. 100211l n one enbodi nent the user is notified on
the gr apHicEgr amays Aoqered Py teans ¢r mefs hostinln g firthey epbodimest the geardferthgione
[0022] I n one enbodi ment fhe present invention conprises a nethod for
eval uat i REMPIFIOSTE ERTFRTGER Rt idFRt “%%waa@éwé{?@é“ﬂm fhe EpR R RS FRgIES:
coupling a _browser application to the storage area network, executing
one. or  mH7EomarRRCTROR RSt iSget BEoRHin 41 (6 PIESn THBIUAT e soggrises
informatign for one or arre ﬁEViCﬁg C rising the storage area

net wor k, 25eHBE f yser tpdnanudlivadd dpi b het¥iase nt o one or nore device
records, elimnating redundancies_in the one_or nore device_records,
storing 190d8bne ol AR Eebgdireata methed drcoring 2o ts prsens wventiop rtherpmprises
access to_a user to the database through a first graphical user

i nt er f ac 8'1QYER% hetuser 19yseaTRl thsrdstiBese famp Preshlarglsvish &puerted [pothe storage area

network using a search engine. In one embodiment the search engine is a boolean search engine.
[0019] In one embodiment relationships_between the one or more devices are depicted on
the graphical user interface.

[0020] In one embodiment a method according to the present invention presearching for
configuration errors in the storage area network.

[0021] In one embodiment the user is notified on the graphical user interface if any
configuration. errors are found.

[0022) In one embodiment the present invention comprises a method for evaluating the
configuration of a storage area network comprising coupling a browser application to the storage
area network, executing one or more commands on the storage area network to obtain device
information for one or more devices comprising the storage area network, parsing the device
information into one or more device records, eliminating redundancies in the one or more device
records, storing the one or more device records in a database, providing access to a user to the

database through a first graphical user interface generated by the browser application wherein the
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provides for linking to a second graphical user interface that

provi des awoesss/ises2the one or nore device records. [0028]1/Us2003850449
enbodi ment, the first graphical user interface is viewable in a first
portion of a display and a second graphical user interface is
viewabl e in a second portion of the display. [0024] 1 n one enbodi nent,
the browser application is a web browser. [0025]1In one enbodiﬂent,
the browser application is coupled to the storage area networ

t hrough dretofeReRal Wesrdatedpcegnoviflesobs linking i@ acspsendi grephical upe ipteefags that
nore comrangs conpri se system commands. [0027] 1 n one enbodi nent, the
devi ce i Y} ??ggt%@ﬁﬁ??@é?“ﬁd%ﬁWFﬁﬁﬂhe nane. [0028]1n one

enbodi ment . the user is presented with all device information for a
parti cul 49928bvi ce Mo embpdinab thesfirstwranbicakyser intefaceds viewpliein afirst portion

articul ar. devi ce.
P of a display and a second graphical user interface is viewable in a second portion of the display.

{0024] In one-embodiment, the browser application is a web browser.
{0025} In one embodiment, the browser application is coupled to the storage area

network through a control workstation.

[0026] In one embodiment, the one or more commands comprise system commands.
[0027] In one embodiment, the device information comprises a worldwide name.
[0028] In one embodiment, the user is presented with all device information for a

particular device when the user selects the link corresponding to a particular device,

[0029) In one embodiment, the user is presented with all device information for one or
more devices coupled to the particular device when the user selects the link corresponding to the
particular device.

[0030] In one embodiment, relationships between one or more device records are
depicted on the graphical user interface.

{0031] In one embodiment, the present invention comprises a software storage medium
including a software program which, when executed by a processing arrangement, is configured
to examine a storage area network, said software program comprising a first module which,
when executed, links to a portion of the storage area network using a browser application
wherein the browser application links to the portion of the storage area network at least one of
directly or through a switch, a second module which, when executed, obtains data from one or
more devices comprising the portion of the storage area network that defines one or more

parameters about the one or more devices, a third module which, when executed, parses the data



[0029] I n one enbodi ment, the user is presented with all device
information for one or nore devices coupled to the particul ar device
when t he uw@r20854186321s the |ink correspondi ng to the parRGCRUI2A08/050449
device. [0030]In one enbodi nent, relationshi ps between one or nore
device records are depicted on the graphical user interface. [0031]1n
one enbodi nent, the present invention conprises a software storage
medi um i ncl udi ng a software program whi ch, when executed by a
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| nterf aCgpypr DESCRIPTION OF THE FIGURES

[0033] Fig. 1 depicts one embodiment of a storage area network.

[0034] Fig. 2 depicts a more detailed view of selected components in a storage area
network.

[0035) Fig, 3 is a flow diagram depicting a method according to the present invention.
{0036] Figs. 4-22 depict various screenshots of SAN evaluation software according to

one embodiment of the present invention.
[0037} Fig. 23 depicts the relationships between various programming modules
according to one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



BRI EF DESCRI PTI ON OF THE FI GURES [0033] Fig. | depicts one enbodi ment
of a storage area network. [0034]Fig. 2 depicts a nore detailed view
of sel ect edocosmmesrant s in a storage area network. [ 0035dags2063 /056148
fl ow di agram depi cting a nethod according to the present invention.
[0036) Figs. 4-22 depict various screenshots of SAN eval uation
software according to one enbodi nent of the present invention.

10037] Fig. 23 depicts the relationshi ps between various progranmm ng
nodul es according to one enbgodi nent of the present invention.

DETAI LED (B#28ERi PTIEq inyentpiewpRi-fritisd pVBCRICERTES one embodiment of a storage

area network. A storage area network (SAN) is a network of hosts connected to storage devices
which are adapted to store large amounts of information. One skilled in the art will recognize
that the present invention may function on a plurality of configurations of networks. In one
embodiment, the present invention is implemented on a Fibre Channel network as described in
U.S. Patent No. 6,845,395 to Blumenau which is hereby incorporated by reference in its entirety.
[0039] Fig. 1 depicts a simplified embodiment of a storage area network. A plurality of
client computers 100 are connected to a network, such as a local area network (LAN) 102 or
wide area network (WAN). The client computers communicate through the LAN 102 with a
plurality of hosts 104. The hosts then communicate through a storage area network (SAN) 106
with a plurality of storage devices 108. Each host 104 may communicate with any storage
device 108 through the SAN. The storage devices 108 may also communicate with each other
over the SAN 106. The SAN is unique in that neither the client computers 100 nor the hosts 104
are connected directly to any storage device 108.

[0040] Fig. 2 shows a more detailed embodiment of a SAN, In this embodiment, A SAN
100 has at least one server or host 120. Although only one host is depicted in Fig. 2, one skilled
in the art would recognize that a typical SAN includes many hosts. Each host preferably has two
host bus adapters (HBAs) 130 which connect the host to the network. Each HBA has a unique
number assigned to that HBA called a worldwide name (WWN). The HBA translates data.from
the host 120 into a format which may be transmitied over a network, such as packet form. When
an HBA receives data from the network, the HBA translates the data back into a format readable
by the host 120.

[0041] The HBA 130 transmits data through a switch 140 which controls

communications over the network. A typical SAN1includes many switches which may each
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wth reference to one enbodi nent of a storage area network. A
storage ar @2 WEYREI” (SAN) is a network of hosts conneckEHUIE08eH8ge
devi ces which are adapted to store |large anmounts of information. One
skilled in the art will recognize that the present invention may
function on a plurality of configurations of networks. In one

enbodi nent, the present invention is inplenmented on a Fi bre Channel
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array 160. The storage array contains a plurality of disks 180 or

ot her st QI §Re dReSRACRAH GO SAN YGRS mwﬁmﬁ&%ﬂhmomv%@%am

di sk adapters 170. Each di sk adapter 170 may conmunicate with a

plurality @é sANSkwhdBbhe chhfoditiok of W30S 4K 85 Q{ﬁfe@,r alh ¥s BE-ale Lainvs Df BV
may be any type of storage device known in the art. [0042] The SAN may
al so i nchbidge dvie@Irnew hgsds bIEAS A0 th@QRtrol RiRkeAioh BOY is Wpdakat at i on
{0043] Data stored in a SAN is typically stored on hypers, which are virtual disks that are
typically spread across a plurality of actual physical disks. The hypers are spread across a
plurality of physical disks so that data stored in a hyper may be recovered even if one of the

physical disks fails. Hypers may be grouped into metas. Each hyper or meta is preferably



200 connects to at |east one switch 140 in the network and nay access
the storage arrays 160 through the network. The control workstation
200 mai nt aVOS209HBEI2kat i on concerni ng data storage on t hRCTEI2RH050449 n
particular, the control workstation 200 stores the zones of the
network. A zone is a comunication path in the SAN that is identified
by a zone name and contains the WAN of an NBA on the SAN and the WW
of the storage port that particular NBA communicates with. The

o the. deH Bt b0 R Her e LR VR et b R Byt i Ty be
the SAN 3@‘%8%3‘{"9?"@}&%5@%&9‘%% G359 1 R SR ot LLS;S‘LASPCSL or
0043] a2 or o0 T 3 SiEROM Fuerllh § B Bt Remef o %Ncﬁva!%on
bhyst cal “afERs bk '?%%‘%%%Sg’?'é“safs B S FRLERE Brbipstis vl rodem

the physi %‘Qﬁ?& of RehaRb 8 ) 8, U or e Bl RS Bl &%a&ffm

2 Pogi oal it ald BeTeamao 0 %S%{)?e%ﬂgeﬁfﬁsé HOL # Ve i B
case or TaRhE JL“‘*GQ"’“%%@%E"%&"& ¢ Grealin i&o"WﬁE“SﬁBEZSL“
Povent o8 cvalt ?‘%"%@Sﬁﬂf“ ® W%ire?mﬁ@@g"rb? v foe AR Eonesemp e
ol mi pat ?’@Q’aq@aﬁfc‘f‘%gﬂ?’w BHEE o R B e conto
gﬁéagiigss?ﬁ%@ ? gdrggcli]%ﬁmgoncer Ni né P %@%i‘%’ﬁ?é‘%{ﬂp t a@ng%?lp‘?ﬁ] %ﬁk?’gm
0045) Thee B4 Salofah B SA0 Wakickliskfhl s921 & R 2l BB 105, SN

concerning t 7
interconnected. The SAN evaluation software may also obtain a list of zones used on the SAN,

I

[o046] For example, for a particular host, the software will obtain data related to which
HBAs are connected to a host and what their WWNs are. The sofiware will also obtain the
switches used by the host, the ports used by the host, the-zones used by the host, and the storage
arrays used by the host. The software may identify these devices using their device IDs, WWNG,
or LUNs.

[0047) The data collection from the SAN can occur using online or offline methods. The
data coliection module and various methods of data collection are depicted in Fig. 23. In
addition, a hybrid method can be accomplished using native command line interfaceé and script
association, as well as a built-in tool to dynamically batch script generation.

[0048] Once methods are established data objects are created so the data source can be
classified. There are no limits to the types of data objects which may created by a user. A data

object pairing (DOP) binds the data object to the data source and optionally binds to a parser in
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configuration of the SAN. In one enbodi nent, the SAN eval uation
software queries the control workstation 200 attached to the SAN and
obt ai ns coWUi W@s32dn data detailing the different devi REEURISASHGES
to the SAN, their identification strings or nunbers, and how they are
i nt erconnected. The SAN eval uation software may al so obtain a |ist of
zones used on the SAN. [0046] For exanple, for a particular host,

the software will obtain data related to Wnich HBAs are connectﬁd to
a host a t thei The ,so o obtain the
SWi tchesr}’g% 9amt°';lﬁh&%g$;set eed?o%rl? Ly E“i ? ?’1"8%‘ ed i fhe paret J’é‘@d

mhy Pﬁeﬂﬁ?#“ﬂﬁﬂﬁs@ sl s M 27 kﬂ%w“ffaé“’sa&w@ne S et
of 111 he RELRBL bRl o Phis? hg%q?*%ﬁ%?&%ﬁa%gﬁ%ﬁ@?d?@% ?{iﬁ‘é of

can o ad0Bhi T sneeLBraGORaT! Pae Brghe ?%%L?%‘%%&%%&%ﬂ?b%?{ﬁoﬁd
qenor ot 19%9“?%%“\?%%%%%@?% b bl G R ERRE oty Garalegofa o o

created can be C|aSSIerd There are no limts to
t he types%grgicggll‘?' {ts iich may created by a user. A data object

E?'na;“tgo%@é’fmsgrqﬁoﬁ@%@%%%gfwﬂ SRR SRR
e B P Bt B Sgstﬁmiﬁ@s@'g ERh
i} AN L P AR i
020 Tty i o Tt P S e
{11 908" S yodaffor Snd® UMy QbR dnd nc? dliRe aéavche%etoc e BAN' Burduth R colefor
workstation as necessary to obtain the necessary data. The commands may include system
commands, such as symdev, as known to those skilled in the art,
[0051] The SAN evaluation software may be run on a computer connected to the SAN,
such as a host computer, or may be run on a computer remote to the SAN. In some cases, such
as when SAN evaluation software is operated by an outside consultant, the SAN evaluation
software may not attach to the SAN but may simply provide a SAN administrator with the
commands or programs necessary to extract the desired information from the SAN. The
administrator may run the commands or programs and then provide the results, usually in.the
form of text files, to the consultant. Using this process, the SAN administrator never has to
provide access to the SAN to the consulfant.
[0052] The commands may be run as scripts or an executable, such as a PERL script, or

in any other programming language that may be used on a device connected to the SAN or in

communication with the SAN. In one embodiment, the SAN may have embedded controls such
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[ 0050] I n one enbodi ment, the SAN eval uation software attaches to the
SAN and runs a series of commands on the SAN which produce an output,
usual |y i nwioleosiossann of a series of text files, detailingwisosasegus
devices on the SAN and their interconnections. The commands nay be
contained in a single programor multiple progranms. The conmands
access the control workstation and may access the ot her devices
attached to the SAN t hrough the control workstation as necessary to

btain the necessary data. The commands nmay include system conmands,
such as < (FARAEF SREVEAGH Srba FMCCnelhark e dndn b aritor PeOeE Trenus
| uat i spftware nay, be run ong a .conputer connected to the SAN,
Such a5 FVHBEE SonmaEHar Brvik,  BeoPRIY AR e gl et ENG Eortept Grate,
SAN. In so cas such as when SAN eval uation software is operated
by an outPHBIE R RV Heraee sTea Rk mouAERYs HA o RBYondHta { act
to the S t may. sinpl royi de a_SAN adm nistrator wth the
cgmmndswgr ogr éﬂfe ﬂg@é&gﬁ apep softivare bas eollectebdats @ernithﬁ%ﬁrlﬁéhwﬁwarg
f the SAN. Th m ni strator run t he commands or prograns anc
then pr oBRAEESR Al BT S aniCerser ik quk piche G oe oF eber fepdTved Tomests Fbi
nsultant. Using this process, the SAN adm ni strator never has to
(p:)?ov?de ol o 1k ffRE’%RN cied the A SOToE ASETESTOT0 54| dptrbasedmneraated andll
b cripts.or executabl e, such as_a PERL script, or in any
ote hre;J " pﬁgﬁﬁﬁﬂﬁﬂ@ i aéﬁ‘%a&@ datebaseribe s98was ol meognizedlys @@‘Ere@mq@eq atached
the SAN or in comuynication with the SAN. I n one enbodi nent, the SAN
may have t‘é%gﬂﬁémw 8P @ netyrark, sygh 200 Y Nsawd LDt/ Ths software 3k sliminate
bl er software used qn an..E etwork as known in the art or i
opar at | nGrAuyERUR i e s ha ATbIRE 5 otnp dhisbasts| Hhe Therdipyine preAys deviessy
sof tware S;l'iégedas tge EMC. Coptrol Center, .available on EMC storage

area net & 'R ERFh gihetusing thenriverk iqspiiation abeR ferhs dicent a.

' sof tware has collected data fromthe
[Sg\ﬁSSJ[ ﬁ)nef@ghhe SA & \s/o wlfja?et {ng? start thg\?ddition of the data to the database by generating a

t war e

record for each host serial identification number attached to the SAN. These records may then
be populated with other information related to each host, such as the WWN of the HBAs
attached to the host. Using the WWN of the HBAs, the zones used by the host may then be
linked to the host records. The zones used by the host will indicate which storage arrays are
accessed by a particular host. The amount of space allocated to each host on each storage array
accessed by the host is also added to the host records. The switches used for each zone may also
be added to the host records so that when the various zones are listed for a particular host, the
switch used by that zone may be viewed,

[0055] At any time after the initial collection and parsing of data concerning the SAN,
the user may use the SAN evaluation software to add more information to the database, such as
an additional file concerning additional configuration data.

[0056] . Once the SAN evaluation software has populated a database with configuration

information concerning the SAN, the user is presented with an interface which allows the user to
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aggregates all of the data and parses data out of the text files or
other received format. This nodule of the software is called the data
sour ce aggWOFAMNEO3ZA dat abase is created and all extracREHUTAIBAS)I
added to the database. The software will recognize the different

val ues attached to the different devices on a network, such as WAWNs
and LUNs. The software will elim nate redundancies in data when
adding the data to the database. The records for the various devices

The devi cogy CPBBaATthaTemkRT ot afab BE N LAY e HERGIE e
dont 111 Cany i eAENE B agafy SRR £ HBQR AL R Rab Bk o sk e

opul at e each host, such as the
\B\V\ﬁl of tﬂ)amﬁ%%sdyggtgg’c e@%}‘?{;f‘ﬁ%h&&ﬁ '{'C%%gtha?d?vﬁe VWAN of t he HBAs, the

h d The
oo uedtesty | he TiostRilal Dl Sicbio fRECs WA oS Z bl plesthted
Poor S oed sith A boef Ul (A Slter BRI Aok BB e GG o, SER
h | b dde
Thel oo e, Thd ﬁg%%hﬁ%e“ﬁﬁ?wé&@aeﬁ?%%@Q%a%”ﬁéwimﬁ%v@@amvﬂ%f a user
particul %glhmfst of Nff ma%stysa h?y 5*19& pars owosfu%;?sgr gbn 0 &th

any tinme aft erthelnltlal Ion an

|t21? orsﬁgtl E)Jr%ﬁl'fl {g‘%ﬁ]e gg%‘bse%gﬁﬁln laéi %‘gen%‘vﬂ?sf’ggc'ﬁﬁ'c@% ‘éﬂ“’
201 onglggPle ugtg%agn) ad D0E0H e ﬁosua.ﬁo B SThRLan 5oL e

has popu ated a con gura ron’rn

user to “%&883?’8&%%@%%%%’3‘&5’%@ ik rm%ﬁ?%@f i e W35 now
: .
hese ai Ty SRR Halfol Grlall ddafa ) HE S ol il BB K anl,

user my"“%“&ﬁ.“%‘gg%?Fﬂé’é‘%:ﬁ%@ﬂmﬁ%@?ﬁ%@%r device to see all of the

detail s concer ost summary vi ew depi cted

in Fig. fooS§ows thfe SfebifePicRaWoRlg. 4 Ss MR RERE Sfher views, show a collection of tabs

on the top of the view which allow the user to view different reports concerning the system. The

.ﬂ

tabs may be customized by the user to conveniently present views to the user that the user
utilizes frequently.

[0059] Once a user selects a particular host, the user is presented with the host summary
view shown in Fig. 5. The host summary view shows the host name, storage arrays assigned to a
particular host, the WWN of HBAs attached to the host, the ports assigned to communicate with
the HBAs, the amount of storage assigned to the host, the switch that the host uses to
communicate through the network, and the slot and port assigned to the host. This view also
shows other information related to the host, such as the zones utilized by the host and the fabrics

used by the zones.
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wi th when a user enters the systemor when a user clicks a "Host"
icon on the main system screen. The host summary view provides the
user w th Woap@Eseldwn nenu whi ch provides a user w th aPdT/g32003056H9
of the hosts attached to the SAN and allows the user to pick a host.
Alternatively, if the user knows the name or part of the nane of a
host, the user may type the name of the host or a porti on of t he nane
of the hose into the search box provided and click "Search." This

i I b whj ch t el

how rany REBPe of "fhe i3t sRHREY wyeﬁ&a«?ﬁ} Pl el PROIoRRL S0 Terfeisomns
i I f t | h.sh | i st host
o igafng&g et Pt B e
t he ot her \él%vyis g} & {cijlon of tabs ontgﬁW of the view
whi ch al I8 CFRN{TE W&?Péwa P OrER L FUSAFPS- KPR amAtt eane e Y. i

The tab th t tl t
Lo the udBPR e dRE? u%éf Bt sg%@‘é%ﬁé%%ﬁfaﬁ%g{‘ %%Ewéfgéﬁi?%%%' to the

Zonmary PP e B L S5 A b e P
name, st?qu e agrrays assigned to articul ar ost the WAN of HBAs
attached T Sq‘f%’gy%s%“aytaﬂ HFTS "§§'§ Logege fropy | Ty stoqnfe sipgle aray
HBAs, the ra assigned to the host, the switch that the
host usegoﬁ'gptg%ﬁﬂ‘?gﬁeigﬁé ?‘ﬁfo"lﬁ % %raWeﬂf’WJrk and the slot and port
assi gned he h his view al her information rel ated
to ![%e hd 60%1 sucho@g S?%‘é‘!"%%éfg" u?oin?' qiiﬁrs?“%a‘“f‘lﬁ%“ ly foddn a
db 008 321PCT/ US2008/ 050449 [ 006Q] The host
surmary é?éw B s oaltendioping Mg éﬂﬁ&%ﬁﬁa Pt fSpotigne v PR ASoL kg

spanni ng

o sk e e M AL AR 0 b B
12, R A R TR R e B st
i TR ey T
e AR A, P, M B Pl el e

100611Thg Eﬂlﬁ[ e configured to renedy other errors commonly
found in a g 1 %Iélgg mal f uncti oni ng HBA. Because each host is

LSO, " e P B e R
t h t Th fL ||
I S PR o i el

d t . ,
! o 0 B IR i R NS P BB

mal f unct Scf¥dh %Jy% various storage ports, called FAs in this embodiment, the hosts connected to the

FA, the devices utilized by the FA, the LUN for each hyper utilizes by the FA in both
hexadecimal and decimal terms, and the size of the array in both free and assigned space.

[0063] If an error is detected when any of these views are presented to the user, a visual
or audio indication of the error may be presented to the usér to alert the user to the error. For
example, if the system detects that a particular zone assigned to a host as shown in Fig. 5 is

assigned a WWN for a port that is not present on the system, the record showing the zone may be
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1006211 f a user desires to retrieve nore particular information
concerning the storage assigned to the host, the user may sel ect the
storage utilization button on the screen which will provide the user
with the storage utilization report shown in Fig. 6. The storage
utilization screen shows the various storage ports, called FAs in
this enbodi ment, the hosts connected to the FA, the devices utilized
by the FA the LUN for each hyper utilizes by the FA in both
hexadeci mal and decinmal ternms, and the size of the array in both free
and assigned space. [0063]If an error is detected when any of these
Vi ews are pras®emteébh rédpr maebezsrempaniad yiageddion ohiclavadipevidaitis weatwitb detditd t he
error may be presented to the user to alert the user to the error.

For exanpl e, §Pripfpretiop Eediiediet ects that a particul ar zone assigned to
a host as sh in Fig. j [ WQN r rt. th IS not
present on tﬂ@ﬁgysteﬁ%:¥ﬁ2k$§%%%dg§ﬁgﬁ%ﬁb ts£8£8%2%%gvn %g&%Pégg%ted
in red or MaypaiReulaGHRAP AN &l mByseBct h Seich 0 Wai BB ERM A6 BMprdd@iel B User
with detailed error information if selected. 100641Fig. 7 depicts
screens Wwhi cht sareqaghst allprry the ssr togelgpt ¢ pagtisulprgviechi amgrlivetrdvelnd aackap-dewn
particular switch. The user may sel ect switch button or_link the
screen to be PFEYSKEEE R PR ﬂ‘ﬁn%?f%ae"r‘?mf"h%fheaﬂ"le(? Swit‘ftﬁ'ém?]%té’frb‘f"c?mtcé‘i:kect a
particul ar swsl,ehr O, as didoStesdl@WinfL Gkt b buhtcntd QR=GAE 2 TRAKOEAN HE

user may type the nane or a portion of the nanme of a swtch into a
text box and fait, ekth thSeaubelof portsldsdemersesach ssit@lpseidgr esented with a | i st

of switches connected to a particular SAN by fabric, with the nunber
of ports assi®fdd to“RHLHSERFEE R PIHcEles TS, M puéTTIHe ViR deeils reeadingect s

a particular [ [ OV i t.al r rai t hat
Subten, 1 nol it ot B B8 R P B el Bl 3pl 0
arrays that ag@svsien)ioaee eftesiat dtitihabpihibddd swiRid cdnfi@niz & deRak, utili ze

that particular switch to conmuni cate over the SAN. [0066] Fig. 8

depi cts scredf§6lwhi chFigm 8 deniats sprepps wiieh afuger et ws & astsanoferifilonmation iaknt 2about

a particular fabric. The user may select a switch button on link on the screen to be presented with
ascreen that allows the user to select a particular fabric from a list provided in a drop-down
menu or the user may type the name or a portion of the name of a fabric into a text box and click
“Search”. A list of fabrics is also presented to the user including devices that utilizes that fabric.
When a user selects a particular fabric, the user is presented with zones that utilize that fabric,
and the switch within the fabric used by the zones. The user may also be presented with the slot
and port utilized by the zone.
[0067] The SAN evaluation software may also be used to perform audits, or detailed
evaluations, of any particular device aitached to the SAMN. Once a user has entered the audit
screen, depicled in Fig. 9, the user may select a device to be audited from a drop-down menu or

the user may type the name or part of the name in the search box and click ”Search”. The audit

screen also depicts audit summaries of different types below the search box, such as an audit
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particular fabric. The user may select a switch button on |ink on the
screen to be presented with a screen that allows the user to select a
parti cul arwioadoes/s2ztom a | i st provided in a drop-down rETUWS2008i08E49
user nay type the nane or a portion of the nane of a fabric into a
text box and click "Search”. A list of fabrics is also presented to

t he user including devices that utilizes that fabric. Wen a user
selects a particular fabric, the user is presented wth zones that
utilize that faibric and tge switch within the fabric used by the
zones. TH 102 Arcay.am Ayt SyTIRArY Hor R RRst #p Fudil senmery fire TBlicetion, iap puditg
by the zonewéppm] The SAN eval.uation soft\/\/a];ﬂ(?i may al so be used to
per f or m 2UBMRY, 105 & syifhy;and gn Aydif upmenydor gt elsment, Another example of an audit

attached to the SAN. user . has entered the audjt screen,

depi ct ed FHRPGS gsewtvﬁﬁlcﬁg-g"r‘l F"(&ifhsgg‘?‘%%a‘e%l‘ba&ﬁ‘& eyt sumpmianyse dhat 2 disera
drop-down_nenu or .the user may type the nanme qr part of the nane in
the sear &rygglgpo Eﬁﬁlg%‘l‘ PW“’E*’SQ#E‘%J E?’t ddhesysten Wil papaye the yspr dhapiegpested the

audit su ries of different types bel ow the search box, such as an
audit WA bm%é%&ﬁﬁﬁféﬁ‘bﬁm@@G%Pﬁ“?-ﬁ?w-an array, an audit
summary f host udit su ry for a replication, an audit
sunmary fl@;ﬁsﬁ SWi t@ﬁwﬂv"é‘ﬁm%d‘? g 3w elpo ralipw dhe uier Mo preate (opttora views
exanpl e of an audi ry is depicted in Fig. 10, which shows
checkbox&dthjaoq ﬁ%‘“!fﬂ 3%‘@9%&*@% ot hejgugton vigws may Ry useful M maisylar user has
particul ar ., audit ob*.ec.t and the systemw || capture the user that

r equest ed® HECSh HMpHItoaRg AR Ractiqaly arce of the SANRFIE thediser Waatstte &wn apartighiart

in this view. 10068] The SAN evfa{LFug&i on softvi/are may al so allow the
user to EFSHEOSHIOMPYS RATEOVGLINF SAT o BPr eXpRplE adtferapay ratscadinkiam e AN
The custom vi.ews be useful if a partjcuylar user has an .interest
! rom: ¢ SPRRST SR P et oty el S foviote Ay e HSAY
run a pal;_]{glcul ar r%gram r s%ri t..qQn 025 p&[‘tion of the SAN. For
exanpl e, T4 YEBP AREPR FLA Ao PReTkE U PHRlIRENR RS eatsvblestdsterwhichealfegts
i nt erfacg &h%\.autom&ti cally displays all devices currently on the
SAN t hat “ANEHP¥4ssi gned to any host. Such a link may al low the user
to view L % dat a_whi ch %f .ects SAN efficjency., 100691l n, one _
embodi ne ‘1% k he udbPEHPPYmEnty, e H‘&%@%iﬁéﬁi gipess ipformation relgtedpte the

configurati.on of the .into t N. eval uation software, database.
This busRmsedetina i SN it shfaalealicR samEae durbas. T rouesyTermes
units in_a %gfrgéap J i ch hos?bs .are assi gned to_rﬁ]aélkh busi ness unit,
and t he BEYCRFE LG sHch 45 TP USRET WE o2 oomaRany. D hoRl srerfan TS gt
be used 0. eval uat he hosts and storage .devices utilized by
parti cul %urs' uss'fn#e%rgd th?“c?sg f’?ﬂ‘rﬁ'i ey aBFWﬁ“?"F 4Rty TE&%"’W@“ mpY hegsed do
determn h osts of, the SAN t hat. a att.ribuytable to any. . )
parti cul %’ra{uﬁﬁstlﬁen st% at?ﬁisior%&? it ‘ggﬁ‘f{ ﬁ%g? GUar Qusingss patls. p%‘s dnfpmation
of the c f.the:. SAN that .is utiliz hat unit, his is called
a "char g@%‘aglgq b%:zli _(lzzu 8 ?%W‘ﬁ%&?ﬁ%?fgﬁgy@ H’éb?fg a&@@ité’g‘? {2y particular
embodi nelmsingsfs uEnQ So haY t%cr;ﬁ bt%?neystﬁngtlnﬂyr}%y %pgrrgi%{: g? tlﬂgggst of the SAN that.is utilized

by that unit. This is called a “chargeback” calculation.

[0070) Various screens depicting an embodiment of the invention utilizing a chargeback

calculation are presented in Figs. 11-14. Fig. 11 shows the various tiers present in a storage area

network and the cost of utilizing that particular tier. Fig. 11 also shows an edit screen, accessible

simply by clicking on one of the tiers listed in the tier management screen, which allows a user
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cal culation are presented in Figs. 11-14. Fig. 11 shows the various
tiers present in a storage area network and the cost of utilizing
that partiwolzaesiaseer. Fig. 11 al so shows an edit screemcREReBHSBLE
sinply by clicking on one of the tiers listed in the tier nanagenent
screen, which allows a user W) 2008/ 086321PCT/ US2008/ 050449 to edit
the attributes of a particular tier including the cost of utilizing
that tier. Once this informati on has been entered, the information

for any partijcular host wll  disp]ay e tjer that particul ar host .
e | s B e, AR cof % Pl e shideths rosog uelane gk ok o Opethis
host nanme |s the charge, i ol.| ars, of storage value attributable to
that par CHETFSHD® e poct #hisre, B ipBmaio e srg padeuinatouil dimeathe ger thet
listed, which may be particul ar areas of .a business_such as .
account i ﬁ@’%&%@%k‘ﬁﬁ‘?&d’"@ég@ﬁ&%@“&% asiepigtedingtiy 12nPiextie the host srme isthe
[0071] Fig, 13 depjcts_an interface that allows a user to split fhe
costs of CHAEGR idE%PfHWE%ge valupgitebuiabletodhat nadticulat bashr The prsiness Hnss for
used by different business units. In sone enbodinents, different
progr ans cﬁmgﬁftﬂ?"c a9 Bﬂ%‘i OYHED Ray By B areasdh Atbysipgss Sechrasgecountingopre
particul ar program yses a |l arge apmount of storage and that programis
only uti I’?ailg’(‘!“ 9/"%‘?@“ fideswed jgplemepiaions t or age associ ated with t hat

pr ogram d be attributed to that business unit even if the
progr am ﬁ&’%ﬁlﬂes orfi& IRd ‘CtPﬁ%imq’é“‘ea Yllows ¢ psFele Bt 1Be Frsts abagarieday host

FHEAp RN S EERURE AN SR IEC
PRI AL ST e RSN R L T
O W S S oenh 4 s B
O o o bR B o
e o < et S BRSO B B B S

may | oad erllarllaie(s) rarﬁd}n?n?sn!ag[r % %p\'?dedt?[;[ gogt%sbey gp?) 1ga%(r)rr1],| IE) only by host, so that storage

associated with applications can be properly charged back.

[0ﬁ72] In order to aid in recordkeeping or accounting, a user may wish to change the
name of the configuration related to a host. A mechanism. for changing the host name is depicted
in Fig. 14, where the zone data and array data for a particular host are depicted in order to ensure
that the user is renaming the proper host. The system will generate a series of commands to
rename the host, which may be viewed by the user as depicted in Fig. 15.

[0073] In one embodiment, the user may load information into the database concerning
the desired software that should be operational on the various devices across the system. The
system may then extract the software running on each of the devices when the configuration data
is collected from the SAN. The extracted data may be compared to the data entered by the user

in order to produce a list of devices that are not utilizing optimal software as defined by the user.
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the desired software that should be operational on the various
devi ces across the system The system may then extract the software
runni ng onweeds/idé32t he devi ces when the configurati on dEBUS2808/050449
collected fromthe SAN. The extracted data nay be conpared to the
data entered by the user in order to produce a |ist of devices that
are not utilizing optimal software as defined by the user. WO
2008/ 086321 - PCT/ US2008/ 050449 For exanple, if the user enters

t hat all de] A HB t he network shoul d be

information stati ) - o]

UL 11 21 nf ORAenish 1 G YSFhAaieEs Spioretion siafing it 2 MogdoA G1B Ao dhespeivarks ghould
user wll be notifjied of any Mbdel A HBAs that are not ogperating with
Chat Tl rauing b gale ¥ il ariersion kRO R e L eRenaHAgS of any
firm/varethgn E%ﬂsﬁﬁt are not utilizing optinmal firmvare in _order to
i nprove tfRdeep ghpregot ppgating it hat figawarg s L Berpsernipay psedhis énfermatiemtoe

wi t h har dwar r firmvare databases through the Internet to determ ne
what ver SPEAL B GOTHATE 6n SR BFF ti6 9ot PAHEE CRPOL P RREI B OWER fodBpTONC Hige
SAN. [00741lln one enbodi ment, the present invention may be utilized

to reconfiylPey &t Seadistenn Jhgevsten oan flhn semancas miti re PR dinBKpre

(val uatign software y_include prograns adapted to informthe user
how to oftRPAsSetiaygh g“’ol"’é@?—ft it} detganiag, whetrersiars showld be vsed ere amp partigplar
certain ?%tda tﬁ I_oc.at]%?e{}ﬁ*vw ch makes the data nore easily

accessi bI"&FIVHEOEYIFHG 'ngl ess data, or creating new zones which
al l ow ho {0 acgess stor.age rays nore quickly. The system may

al so be Z‘i@&l to al 8?:%?’@@%‘%‘?“&3&, p%%?F'EIPWP%ﬂ' Moy e filiged tofpeonfigarersipsass
based on.thi current cgﬂfioeg#r_ati on_in order to obtain the nost

ef fi ci ent® SRR BotimizeeSANFneisney Ehe $AR eyglngtion spfwane graysioelude prosisay
i ssue a q%gre% to_a particul ar st,or_age port in order to all zones that
utilize FAREd finform iheyserhny to qpfimizedhe starpgerin theigyviem.h Ahis may inclyde moxing
port is bejing, overutilized, the syatem may divert traffic away from
that por FTBm Ga 0 i‘l%‘fﬂ"ﬁ? W@&hﬁ?ﬂ&&?‘ée damerespslyectessitie.eletipgmeaninglase fata,
commrands _or scri may, be run_on the systemin real tine. [0075)In

ts

one enboff 8 neW, zonen yhigh allqrshosts fo agsrss\iigFage AwYYS ore giickly, Thy system may
eri odi cal | uer SAN, inport . configuration data fromthe, SAN,

gr gani zeglf%é’ed‘g?cg t‘?/r‘?ﬁﬁc%f’ E‘Q‘Eagga%"é‘,‘cu Y FEnSPRER PelRstst é‘“g‘LQP thepument
automatical.ly sent _t(a user, such as a adm ni strator. The re&grts
may be cCROAPSHRIR M, orderle phipip e moshetfesny SN RasFblpnakar samplen thg SAN
st orage assigned_.to each host or a |list. of data stored in a storage
ar r ay t haPTHEEoN OV e Y SPE A TIBY 1 APAHISURT SRR 1B AIsSKo A Rpes REUER

eval uatign software i eriodically run but onl enerates and sends
WO 2008/ 8‘% P?Eézgfc)%? ErsBls o %Srﬂt%mt?ﬂ{ﬁﬁp%é ‘?ﬁ%%{éﬁ“ zegy thg system

probl em _such as recl ai mabl.e storage or stale LUN entries. In this
Eribod nef et iarhF R LBLRCo T SO CERTENAREY SPiREE Ffhe ere. beh
also a Sc'Ac‘Jlr\InmrE'ilgsl ctyr%&lipqgmgy ge!funon the system in real time.

[0075] In one embodiment, the SAN evaluation software may be set up to periodically
query a SAN, import configuration data from the SAN, organize the data into a database, and
generate reports that may be automatically sent to user such as a SAN administrator. The reports
may be customized by the user and may include information such as storage assigned to each
host or a list of data stored in a storage array that is not attributed to any host. In one

embodiment, the SAN evaluation software is periodically run but only generates and sends
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[ 0076] The SAN eval uation software nmay be set up to periodically query
a SAN, inport configuration data fromthe SAN, organize the data

i nto a datwbeees/osematl save t he database. Over tine, the HEVESP008/050449
dat abases will provide a user with a historical view of the SAN
configuration and how it has changed over tinme. These historical

dat abases may al so be useful if the SAN mal functions to trace the
cause of the mal function to a change in configuration.

[ 0077] Screenshot s .fr.om one enbodi nent, of the |pvention show ng an

[t or 1 acdirBs SR pe ARTAERoH HRBtAB D et e lfeoriss o el PUN g, In
enbodi ment.. the.various tabs at the top of screen are called "SAN
Bl ooks - it fiac e DoorshcoBhRPLA SARS StmeRon e 16 cishck SANS
user nmay cl i.tck on ,one of the SAN blocks in order to nodify it. Fig.
17 shows TGN that is presented to a user when the user decides

B0t e DR R A e o et B 38R
the 1 abs BIERot i B fs A ool e emanngidelbe i8S SR ile s Over
A X A R
Chour d r BT db hen Rk uier ik oSt Lspes ANAPR HEScHBbY B € L SAN
hi s enbaHENEns € RaSdyEburt BSOS R § ohibes o REASERIObe bl ovi ded
(2 2o B B e BB, B S
erbodi meRt et Ao eedeniay R FOREE T 4 bl e ool seow 0D b op et
wth o uEerRanena oLl M SR Gafs s rndr SAS okt denS i e
0 75 ) SR BB AT
(05 acBR IR T i REHPE R Accars Ghidigns ofihe SaIEs! the Exceiioli He
Gopi ctoa! | NP B Blous SENYEG o AL Al wbe et oo e
add addr PRERD Bt BeaASr e Eroad S eTat s pudfe/op 9§ g teqsagy ppgten
dat a soul B SRR MR PLOSE o Srovide B ke &8 Wiy PR S bt petims
depi ct edgl fhedily9-Fif 28 depicts the screen a user is presented with in order to build SAN blocks and
define where they should reside on the user interface.
[06078] In one embodiment, the system may function as an application service provider
(ASP). In this embodiment, the system comprises software that may be provided to a user over a
network such as the Internet. The user will be able to access the application and all of the views
provided by the system over the Intemnet, in a program such as a browser. In this embodiment,

the user may type in a particular address into a browser in order to navigate to the software and

may be required to log in with a username and password. The user may then have access to the

19



[0080] 1t will be apparent to one skilled in the art that various
nodi fications and variations on the invention are possible w thout
departi ng WORW&W8e32scope of the invention as set forth PET/UI2E08/050449

appended clainms. | claim 1. A nethod for exam ning the
configuration of a storage area network using a browser application,
conpri sing linking to a portion of the storage area network

using the browser application wherein the browser application |inks
to the partion.of e rage,area network at | east one_of directly
e ough Sebbvigis of % B R R g Bl be SR £ Stniv e s Sararagan 4F B SAN
appli catiucs)p' e ASP obtaining data fromone or nore devices conprising
a portion 8?'}{% Storage area network that defines one or nore

o e orllV3F “ror a9 ERliE SPBREHGT Sha AR O R (ROANERAnE
{he one. AP TERE FEBrs The PR st arnbEuriin.fi BRLE AR o 6 PHEAID of
hrough 4°FFPe(eRERL ISR GH S medponiLhe Fatocs ufies GEHE Uiiete By=iste
or ovi des SPORETIRFRPE 5 R TRa Thi ep i i Ghonshobuse ol deainedive
523} ng?\ﬁgq %? a%g %?osﬁdeté)etaglp Gf\‘oroga%h gta rggl[;rge. ' %ﬁg {lgc? rrfagrotﬁnent r@gm? ?oe Itr thg%rﬁt%
sources or particular information conceming the data sources as depicted in Fig. 22.
[0080) It will be apparent to one skilled in the art that various modifications and

variations on the invention are possible without departing from the scope of the invention as set

forth in the appended claims,
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2. The nethod of claiml1l, wherein the one or nore paraneters includes
a worl dwi de nane. 3. The nethod of claiml, wherein the one or nore
paraneters includes a |logical unit nunber. 4. The nethod of claiml1,
wherein the one or nore devices conprises one or nore hosts. 5. The
met hod of claim 1, wherein the one or nore devices conprises one or
nore storage arrays. 6. The nethod of claim4, wherein the one or
nore records for the one or nore hosts conprises data identifying
each host bus adapter coupled to the host 7. The nethod of claim®6,
wherein the one or nore records for the one or nore hosts further
conprises dat agkigenti fying one or nore zones used by the host. 8.
The nmethod of claim7, wherein the data identifying one or nore zones
used by the one or nore host s di cates which stora arrays are
accessed by a'hHEfhod lgexanpas W’%ﬁ‘ﬂmt‘&? O & FERHE PN “r?"’t“'ﬁeé record for
t he one or noerplidaéesicempsigingr i ses data identifying the amount of

st orage space al | igadz@ch pbr@ontofiBe si@e 405 nddikiehsi RS bHwRPepflid oDk heldia he

storage arrayg.gg gﬁ@m s t&the%o%%fmésmp;gza@u PR mast%Qeof;ﬂa&l et hod of
nore hosts conprlses dat a

claim9, wher one "or
dent 1 1Y ng. OB sk % e B UOPRPS BCPER STHFORE or nbr e zonee.
11. The met hod of ckstirikadntd fronfage or pere davistspanipssing gpeetioh efitlie porags aeayetwork o
manual | y add @atdefints@nd dhRorél@taati@saBout the one or more devices;
parsing the data from each of the one or more devices info one or more records;
eliminating redundancies  between 2 plurality of the one or more records;
adding the one or more records inlo a database in 2 predetermined format; and
providing a user access to the records in the database through a first independent
graphical nser interface penerated by the browser applicztion wherein the first graphical nser
interface provides for linking to a second indepandent sraphical user interface that provides

access to the one or more records ffom the one or more devices.

2. The method of claim 1, wherein the one or more parameters includes a worldwide name,

3. The methad of claim I, wherein the one or more parameters includes a logical unit number.
4. The method of claim 1, wherein the one or more devices comprises one or more hosts.

5. The method of claim 1, wherein the one or more devices comprises one or more storage

arrays.

6. The method of claim 4, wherein the one or more records for the one or more hosts comprises

data identifying each host bus adapter coupled to the host.

7. The method of claim 6, wherein the one or more records for the one or more hosts further

comprises data identifying 'one or more zones used by the host.

21



12. The method of claim1, further conprising allowng the user to
search the database for a particul ar device+connected to the storage
area network using a search engine, 13. The nethod of claim 12,
wherein the search engine is a bool ean search engine. 14. The net hod
of claim1l, wherein relationships between the one or nore devices are
depicted on the graphical user interface. 15. The nmethod of claiml,
further conprising searching for configuration errors in the storage
area network. 16. The nethod of claim 15, wherein the user is
notified on the graphical user interface if any configuration errors
are found. 178. FeenmehdiottldnoT, wrehldieddtd ingtiffiliponed mbrt fpods akd IQihedde ol St Or age

area net wor k GoRKl: $iogks vRQUBki-Rthy S QUSS) . RRP! i cation to the
st or age area net V\Drk; execut | ng one or nore conmands on the

storage area network to obtain device information for one or nore
devi ces conpr PsThagehdef dinh Hhpeindeesordiet haopser fire egtrometivs dsse of an
agent appl i caldeifyjng pha frsium of stofage sgkepsll@@cd ithaind tnbrobbsts shfof: @i@c Or NOr e

devi ce recor dgppdhihd Aakingnt KEbRdRNGIeS between a plurality of the
one or nore device records; storing the one or nore device records

in a database,
10. The method of claim 9, wherein the record for the one or more hosts comprises data

identifying one or more switches utilized by the one or more zones.

11. The method of elaim 1, forther comprising allowing a user to manually add data to the

database.

12. The method of claim 1, further comprising allowing the vser to search the database fora

particular device connected to the storage area network using a search engine,
13. The method of claim 12, wherein the search engine is a boolean search engine.

14. The method of claim 1, wherein relationships between the one or more devices are depicled

on the graphical user interface.

15. The method of claim 1, further comprising searching for configuration errors in the storage
area network.

16. The method of claim 15, wherein the user is notified on the graphical user interface if any

confipuration errors are found,

17. A method for evaluating the configuration of a storage area network comprising:
coupling a browser application to the storage area network;

executing one or more commands on the storage area network to obtain device
imformation for one or more devices comprising the storage area network without the use of an
agent application;

parsing the device information into one or more device records;

eliminating redundancies  between a plurality of the one or more device records;
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provi ding access to a user to the database through a |ust independent
graphi cal user interface generated by the browser application wherein
the first independent graphical user interface provides for |inking
to a second i ndependent graphical user interface that provides access
to the one or nore device records. 18. The nmethod of claim 1,
wherein the first graphical user interface is viewable in a first
portion of a display and a second graphical user interface is
viewable in a second portion of the display. 19. The nethod of claim
1, wherein the browser application is a web browser. 20. The net hod
of claim 1, wher eisrrdgke odopowsarvicapplds oatditadesei S coupled to the storage

area network through.a contro od of clalm
1, wherein the on@rc""’ldm BT e t°ausr'r‘rr‘\é\§dsm%68r’f%?"r§)]§aer“s§ gcf’cé nﬁ’ﬁ’ﬁ

The met hod of ingetfese swexared\hh'éﬁr*@iwppr trRlisatige ieeein theﬁﬁfo@dmmdiﬂmrapémmﬁﬁ ses a
wor | dwi de nan®terfac2@ovidbdver linkirz odecarfd inddperident shaphivdm@ér GkciTack @ pra8®E 1 S

presented w t .l nde¥hGeraionnati on for a particul ar device when
the user selects the link corresponding to a particular device. 24.

The met hod of claim 23, wherein the user is presented with all device
i nf or mat i on f & TBtresthes offigime H ebereindls fisbapphissbise Bterfisels pavebls mafar  devi ce
when t he user psiihetdBpliviasi alsictil gaiicil esfinatlteigictvmletihedp@pbriciust B

device. 25. Fhgymethod of claim 1, wherein relationships between one
or nore device records are depicted on the graphical user interface.
26. A non-transitory software storage medi umincluding a software

pr ogr am whi ch - iherheddene dl-phered “fﬁg@l’,‘@%i’“ﬁij“”af%‘ﬁh&é‘f’i%fnt is
configured to exam ne a storage area network, said software program

conpri si ng: 20. The method of claimm 1, wherein the browser application is coupled to the storage area
network through a control workstation.

21. Themethod of claim 1, wherein the one or more commands comprise system commands.

22. The method of claim 17 wherein the device informalion comprises a worldwide name.

23. The method of claim 1, wherein the user is presented with all device infornation for a

patticular device when the user selects the link corresponding to a particular device,

24. The method of claim 23, wherein the user is presented with all device information for one
or more devices coupled to the particular device when the user selects the link coresponding to

the particular device,

25. The method of claim 1, wherein relationships between one or more device records are

depicted on the graphical user interface,

26. A non-transitory software storage medium including a sofiware program which, when
exceuted by a proeessing arrangement, is configured to examine a storage area network, said

software program comprising:



a first nodul e which, when executed, links to a portion of the
storage area network using a browser application wherein the browser
application links to the portion of the storage area network at | east
one of directly or through a switch without the use of an agent

appl i cation; a second nodul e whi ch, when executed, obtains
data fromone or nore devices conprising the portion of the storage
area network that defines one or nore paraneters about the one or
nore devi ces; a third nodul e which, when executed, parses the
data from each of the one or nore devices into one or nore records;

a fourth nodul e whifishipodwiekicheshemdcaet, linkd to aponiat of §ic fegundaneddesinhet ween
a plurality ofyubler HEieaied wHiteh e brit hibBoation Links to 11 pdrtioh bt MRS, Whi Ch,
when execut ed,.. adls o NGe A flor ABIE LR bl 0e B HALA0ARE, | N 8
predet er mi ned "FoF et AR o e B S BT R R "B ER e xecut ed,
provi des access t ¢ StPrd Tadeaig whep grecpted gugins fain figppgpe camere degpes

i ndependent gr apiprigmeglthe pertam of drts@rieacencsyemdraitiac obyor mbreplmeamsout the
appl i cati on wWRglehde deieesf i rst i ndependent graphi cal user interface
provides for [i nklarﬂ-grd Odufd w 'ghcgﬂgexec@gc? a?s&q}%ggt? ﬁ)gnaegclﬂloptgéoneuo?%grcl nterface

t hat provides access 10 one Or nore recor romone or nore devices.
devices into one or more records;

a fourth moedule which, when executed, eliminates redundancie:  between a ]:lurality of
the one or more records;

a fifth module which, when executed, adds the one or more records into a database in 2
predetermined format; and

a sixth module which, when executed, provides access to the database to a user throngh a
first independent, graphical user interface generated by the browser application wherein the first
indepgndent graphical user interface provides for linking to a second independent graphical user

interface that provides access to one or more records from one or more devices.
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