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METHOD AND APPARATUS FOR FLEXIBLE ACCESS TO STORAGE FACILITIES

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention generally relates to computers and, more
particularly, to techniques for providing flexible access to the resources in one or

more storage facilities.

Description of the Background Art

[0002] In storage area network (SAN) based data centers, storage access and
connectivity are provisioned in advance. For example, in a SAN cluster each node is
configured so that each node can access all the storage resources each node may
ever need, even if a given node is not using all the storage capacity at any particular
moment. Each storage device must also be provisioned to and individually
configured for all the nodes in the SAN cluster. This process is error prone and
makes adding new resources to the cluster difficult. Fast and flexible data migration
from one server host to another currently requires significant planning and
reconfiguration phase. In cases where there is a physical host bus adapter (HBA)
failure on a host and that HBA needs to be replaced, the configuration for that
particular host has to be confirmed and/or redone to make sure that the connectivity
between the host and the storage resources still exist. Where configuration changes
are common and complex, significant resources are required to perform host failover
recovery and/or data migration. There is a need, therefore, to address the above-

mentioned problems.

SUMMARY OF THE INVENTION

[0003] A method and apparatus for providing flexible access to storage resources
in a storage area network is provided. One aspect of the invention relates to
managing hosts and storage resources on a storage area network. At least one

logical relationship among the storage resources is associated with each of a
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plurality of virtual identifiers. At least one of the plurality of virtual identifiers is then

associated to an interface of each of the hosts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] So that the manner in which the recited features of the present invention
can be understood in detail, a more particular description of the invention, briefly
summarized below, can be had by reference to embodiments, some of which are
illustrated in the appénded drawings. It is to be noted, however, that the appended
drawings illustrate only some of the embodiments of this invention and are therefore
not to be considered limiting of its scope, for the invention can admit to other equally

effective embodiments.

[0005] FIG. 1 is a block diagram depicting an exemplary embodiment of a storage

area network (SAN) in accordance with one or more aspects of the invention;

[0006] FIG. 2 is a block diagram depicting an exemplary embodiment of a method
for managing hosts and storage resources on a SAN in accordance with one or more

aspects of the invention;

[0007] FIG. 3 is a flow diagram depicting an exemplary embodiment of a method
for failover of hosts of a SAN in accordance with one or more aspects of the

invention; and

[0008] FIG. 4 is a block diagram depicting an exemplary embodiment of a

computer system in accordance with one or more aspects of the invention.

[0009] While the invention is described herein by way of example using several
embodiments and illustrative drawings, those skilled in the art will recognize that the
invention is not limited to the embodiments of drawing or drawings described. It
should be understood that the drawings and detailed description thereto are not
intended to limit the invention to the particular form disclosed, but on the contrary,

the invention is to cover all modification, equivalents and alternatives falling within
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the spirit and scope of the present invention as defined by the appended claims.
The headings used herein are for organizational purposes only and are not meant to
be used to limit the scope of the description or the claims. As used throughout this
application, the word "may" is used in a permissive sense (i.e., meaning having the
potential to), rather than the mandatory sense (i.e., meaning must). Similarly, the

words "include,” "including,” and "includes” mean including, but not limited to.

DETAILED DESCRIPTION

[0010] A detailed description will now be provided. Each of the appended claims
defines a separate invention, which for infringement purposes is recognized as
including equivalents to the various elements or limitations specified in the claims.
Depending on the context, all references below to the “invention” can in some cases
refer to certain specific embodiments only. In other cases it will be recognized that
references to the “invention” will refer to subject matter recited in one or more, but
not necessarily all, of the claims. Each of the inventions will now be described in
greater detail below, including specific embodiments, versions and examples, but the
inventions are not limited to these embodiments, versions or examples, which are
included to enable a person having ordinary skill in the art to make and use the
inventions, when the information in this patent is combined with available information

and technology.

[0011] FIG. 1 is a block diagram depicting an exemplary embodiment of a storage
area network (SAN) 100 in accordance with one or more aspects of the invention.
The SAN 100 includes a SAN fabric 102, storage systems 104-1 through 104-N
(collectively storage systems 104), hosts 110A and 110B, and a host 112. The SAN
fabric 102 enables host-to-storage device connectivity through a switching
technology, such as Fiber Channel (FC) switching technology. The SAN fabric 102
may include one or more switches 106 and other devices 108, such as bridges,
hubs, routers, interconnecting cables (e.g., fiber optic cables), and the like. Each of

the storage systems 104 may include various storage resources, including but not
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limited to Redundant Array of Independent Disks (RAID) systems, disk arrays,
JBOD's (Just a Bunch Of Disks, used to refer to disks that are not configured
according to RAID), tape devices, and optical storage devices. The storage systems
104 are coupled to the SAN fabric 102.

[0012] The host 112 includes a SAN manager 114 and a host bus adapter (HBA)
118. The host 112 is coupled to a database 124. The HBA 118 provides an
interface between the host 112 the SAN fabric 102. The SAN manager 114 is
generally configured to discover SAN devices, such as hosts, HBAs, switches,
storage devices, and the like. The SAN manager 114 maintains a data store of real-
time object information to manage the SAN resources, monitor conditions on the
SAN, and perform policy-based actions in response to SAN conditions. For
example, the SAN manager 114 may manage storage resources through zoning and
logical unit number (LUN) access control. Zoning is a security mechanism that is
utilized to control access between devices in a SAN fabric. By creating and

managing zones, a user may control host access to storage resources.

[0013] A LUN is the SCSI (Small Computer System Interface) identifier of a
logical unit within a target, which is the system component that receives a SCSI 1/O
command. A logical unit is an entity within a SCSI target that executes /O
commands. SCSI I/O commands are sent to a target and are executed by a logical
unit within that target. A SCSI physical disk typically has a single logical unit. Tape
drives and array controllers may incorporate multiple logical units to which 11O
commands can be addressed. LUN access control is the collective name given to
the operations involved in making storage resources in the storage systems 104
available to hosts on the SAN 100 (e.g., hosts 110A and 110B), and may include
LUN locating or searching, LUN binding, and/or LUN masking. LUN security
provides granular control over a host's access to individual LUN's within an array or
other collection of potentially heterogeneous storage devices. LUN binding is

generally defined as the creation of access paths between LUN's within a disk array



WO 2008/103302 PCT/US2008/002064

and ports on the array. LUN masking is generally defined as enabling access to
LUN's for host HBA ports.

[0014] The host 110A includes a SAN agent 122A and an HBA 120A. Similarly,
the host 110B includes a SAN agent 122B and an HBA 122B. The hosts 110A and
110B are configured for communication with the host 112. The hosts 110A and
110B may also be configured for communication with each other. The HBAs 120A
and 120B are configured to provide respective interfaces between the hosts 110A
and 110B and the SAN fabric 102. The SAN agents 122A and 122B assist the SAN -
manager 114 in discovering and managing the SAN 100. The SAN agents 122A and
122B are typically configured to communicate with the SAN manager 114 using
various protocols to provide information about the hosts 110A and 110B,
respectively. For purposes of clarity by example, only two hosts 110A and 110B are
shown in the SAN 100. Those skilled in the art will appreciate that the SAN 100 may
include more than two hosts 110 managed by the host 112. Furthermore, those
skilled in the art will appreciate that one or more end-user platforms (not shown) may
access the SAN 100, typically via a LAN or WAN connection to one or more of the
hosts 110.

[0015] A world wide name (WWN) is an identifier generally used to assist with
SAN management, including compartmentalization, authorization, and securitization.
Conventionally, each SAN device such as an HBA includes one or more physical
ports, each of which is assigned a uniqgue WWN at manufacture. The WWNs are
used to associate a device, such as an HBA, with various logical storage device
relationships, such as zones and LUN access controls. A user must configure these

associations each time a new device is connected to the SAN.

{0016] In accordance with one aspect of the invention, the SAN manager 114
includes a virtual world wide name (VWWN) manager 116. The VWWN manager
116 creates and manages virtual WWNs (VWWNs). Each VWWN is associated with

one or more logical relationships among storage resource in the storage systems
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104 (e.g., zones and/or LUN access controls). The VWWNs and their associations
may be stored in the database 124 (“VWWNs 126”). The VWWN manager 116
assigns at least one VWWN to the HBA of each of the hosts it manages (e.g., the
HBAs 120A and 120B of the hosts 110A and 110B). The HBAs 120A and 120B use
the assigned VWWNs, rather then the WWNs that were provisioned during
manufacture. The assigned VWWNs allow the hosts 110A and 110B to access
specific storage resources in accordance with the corresponding logical relationships
established by the host 112. Thus, the specific resources to which a given host has
access may be changed dynamically by assigning different VWWNs to the host
HBAs.

[0017] In one embodiment, multiple VWWNSs are assigned to an HBA using N-
port ID virtualization (NP1V). NPIV is part of the T11 fiber channel standard set forth
by the International Committee for Information Technology Standards (INCITS),
which is well known in the art. NPIV provides a FC facility for sharing a single
physical N_port of an HBA among multiple N_port IDs (e.g., WWNs). This allows
multiple initiators, each with its own N_port ID, to share the physical N_port. In this
manner, multiple VWWNs may be assigned to a single physical port of an HBA.

[0018] The VWWN manager 116 obviates the need to provision storage access
and connectivity at the hosts 110 in advance. Thus, it is not necessary to configure
a given host to access storage resources that the host does not currently need to
access, but rather may need to access in the future. If the host ever needs to
access such storage resources, a VWWN may be dynamically assigned to the host
to provide such access. In addition, new hosts and/or HBAs may be added to the
SAN 100 more easily. Such new hosts and/or HBAs are connected with the desired

storage resources by assigning the appropriate VWWNs.

[0019] The use of VWWNs also facilitates host failover. Notably, in some
embodiments, hosts of the SAN 100 may be configured as a cluster. If one host

experiences a hardware and/or software failure, one or more services provided by
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the host are failed over to another host in the cluster. Thus, in one embodiment, the
hosts 110A and 110B include cluster agents (CAs) 128A and 128B, respectively.
The cluster agents 128A and 128B are configured to monitor for failures and manage

failover of resources among the hosts 110.

[0020] Assume the host 110A is assigned a first VWWN that provides access to a
first group of storage resources in the storage system 104. The host 110A executes
an application that reads information from, and stores information to, the first group
of storage resources. Assume further that the host 110B is configured to assume
execution of the application in case of failure at the host 110A. However, the host
110B does not normally require access to the first group of storage resources. Thus,
as described above, it is not necessary to configure the host 110B to be able to
access the first group of storage resources (e.g., the HBA 120B is not assigned the
first VWWN).

[0021] Now assume that the CA 128B of the host 110B detects a failure of the
application on the first host 110A. For example, the application may have crashed or
the first host 110A may some other type of failure rendering it inoperable. The CA
128B instructs the CA 128A to release the first VWWN being used by the HBA 120A.
If the host 110A is unable to respond to the request, the CA 128B may send a
request to the SAN manager 114 that the first VWWN be released from the HBA
120A. The first VWWN is then assigned to the HBA 120B. The assignment may be
performed by the CA 128B or by the VWWN manager 116 (which may have been
notified of the failure by the CA 128B). Thus, the host 110B now has access to the
first group of storage resources. The CA 128B then starts execution of the
application at the host 110B, which can now continue to read data from, and store

data to, the first group of resources.

[0022] FIG. 2 is a block diagram depicting an exemplary embodiment of a method
200 for managing hosts and storage resources on a SAN in accordance with one or

more aspects of the invention. The method 200 begins at step 202, where one or
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more logical relationships among the storage resources is/are associated with each
of a plurality of virtual identifiers. In one embodiment, each of the virtual identifiers is
a unique VWWN, as described above. Each of the logical relationships may
comprise zones and/or LUN access controls, as described above. In general, a
logical relationship assigned to a virtual identifier may be any type of logical grouping
of the storage resources. The term “storage resource” is meant to encompass both
physical storage devices, as well as logical storage areas, such as storage volumes.
At step 204, one or more virtual identifiers is/are assigned to one or more host
interfaces in the SAN. In one embodiment, the host interfaces comprise HBAs, as

described above. A host interface may be assigned its virtual identifiers using NPIV.

[0023] FIG. 3 is a flow diagram depicting an exemplary embodiment of a method
300 for failover of hosts of a SAN in accordance with one or more aspects of the
invention. The method 300 begins at step 302, where a failure is detected at a first
host. At step 304, a first virtual identifier is disassociated from the first host. The first
virtual identifier enables a host to access a specific group of storage resources. At
step 306, the first virtual identifier is assigned to the second host. This enables the
second host to access the specific group of storage resources previously used by
the first host. At step 308, execution is resumed at the second host. Thus, the first

host is failed over to the second host.

[0024] FIG. 4 is a block diagram depicting an exemplary embodiment of a
computer system 400 in accordance with one or more aspects of the invention. The
computer system 400 may be used to implement any one of the hosts 110 or the
host 112. The computer system 400 includes a processor 401, a memory 403,
\;arious support circuits 404, and an I/O interface 402. The processor 401 may
include one or more microprocessors known in the art. The support circuits 404 for
the processor 401 include conventional cache, power supplies, clock circuits, data
registers, 1/O interfaces, and the like. The I/O interface 402 may be directly coupled
to the memory 403 or coupled through the processor 401. The I/O interface 402
may also be configured for communication with a network, with various storage
8
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devices, as well as other types of input devices 411 and output devices 412 (e.g.,

mouse, keyboard, display, etc).

[0025]) The memory 403 stores processor-executable instructions and/or data that
may be executed by and/or used by the processor 401. These processor-executable
instructions may comprise hardware, firmware, software, and the like, or some
combination thereof. Software 450 having processor-executable instructions that are
stored in the memory 403 may implement the SAN manager 114, the VWWN
manager 116, the SAN agent 122, and/or the cluster agent 120. The computer
system 400 may be programmed with an operating system 450, which may be 0S/2,
Java Virtual Machine, Linux, Solaris, Unix, Windows, Windows95, Windows98,
Windows NT, and Windows2000, WindowsME, and WindowsXP, Windows Server,
among other known platforms. At least a portion of an operating system 450 may be
disposed in the memory 403. The memory 403 may include one or more of the
following random access memory, read only memory, magneto-resistive read/write
memory, optical read/write memory, cache memory, magnetic read/write memory,

and the like, as well as signal-bearing media as described below.

[0026] An aspect of the invention is implemented as a program product for use
with a computer system. Program(s) of the program product defines functions of
embodiments and can be contained on a variety of signal-bearing media, which
include, but are not limited to: (i) information permanently stored on non-writable
storage media (e.g., read-only memory devices within a computer such as CD-ROM
or DVD-ROM disks readable by a CD-ROM drive or a DVD drive); (ii) alterable
information stored on writable storage media (e.g., floppy disks within a diskette
drive or hard-disk drive or read/writable CD or read/writable DVD); or (iii) information
conveyed to a computer by a communications medium, such as through a computer
or telephone network, including wireless communications. The latter embodiment
specifically includes information downloaded from the Internet and other networks.
Such signal-bearing media, when carrying computer-readable instructions that direct
functions of the invention, represent embodiments of the invention.
9
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[0027] While the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention can be devised without departing

from the basic scope thereof, and the scope thereof is determined by the claims that

follow.
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Claims:

1. A method of managing hosts and storage resoufces on a storage area network
(SAN), comprising:

associating at least one logical relationship among the storage resources to
each of a plurality of virtual identifiers; and

assigning at least one of the plurality of virtual identifiers to an interface of

each of the hosts.

2. The method of claim 1, wherein the hosts includes a first host and a second host,
wherein the step of assigning comprises assigning a first virtual identifier to the first
host, and wherein the method further comprises:

detecting a failure in an application at the first host;

disassociating the first virtual identifier with the first host;

assigning the first virtual identifier to the second host; and

resuming execution of the application at the second host.

3. The method of claim 1, wherein the hosts are configured to communicate with the
storage resources using a SAN fabric, and wherein interface of each of the hosts

comprises a host bus adapter (HBA) coupled to the SAN fabric.

4. The method of claim 3, wherein each of the plurality of virtual identifiers

comprises a virtual world wide name (VWWN).
5. The method of claim 4, wherein the SAN fabric comprises a fiber channel (FC)

fabric, and wherein at least one of the plurality of virtual identifiers is assigned to the

interface of each of the hosts using N-port ID virtualization (NP1V).

11
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6. The method of claim 1, wherein the at least one logical relationship associated
with each of the plurality of virtual identifiers comprises at least one of zones or

logical unit number (LUN) access controls associated with the storage resources.

7. The method of claim 7, further comprising:
storing the at least one logical relationship associated with each of the

plurality of virtual identifiers in a configuration database.

8. Apparatus for managing hosts and storage resources on a storage area network
(SAN), comprising:

means for associating at least one logical relationship among the storage
resources to each of a plurality of virtual identifiers; and

means for assigning at least one of the plurality of virtual identifiers to an

interface of each of the hosts.

9. The apparatus of claim 8, wherein the hosts includes a first host and a second
host, wherein the means for assigning comprises assigning a first virtual identifier to
the first host, and wherein the apparatus further comprises:

means for detecting a failure in an application at the first host;

means for disassociating the first virtual identifier with the first host;

means for assigning the first virtual identifier to the second host; and

means for resuming execution of the application at the second host.
10. The apparatus of claim 9, wherein the hosts are configured to communicate with
the storage resources using a SAN fabric, and wherein interface of each of the hosts

comprises a host bus adapter (HBA) coupled to the SAN fabric.

11. The apparatus of claim 10, wherein each of the plurality of virtual identifiers

comprises a virtual world wide name (VWWN).

12
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12. The apparatus of claim 11, wherein the SAN fabric comprises a fiber channel
(FC) fabric, and wherein at least one of the plurality of virtual identifiers is assigned
to the interface of each of the hosts using N-port ID virtualization (NPIV).

13. The apparatus of claim 8, wherein the at least one logical relationship
associated with each of the plurality of virtual identifiers comprises at least one of
zones or logical unit number (LUN) access controls associated with the storage

resources.

14. A storage area network (SAN), comprising:

a plurality of storage resources;

a plurality of hosts;

a SAN fabric configured to couple the hosts to the storage resources;

the plurality of hosts including a plurality of interfaces to the SAN fabric and a
virtual identifier manager, the virtual identifier manager configured to associate at
least one logical relationship among the storage resources to each of a plurality of
virtual identifiers and assign at least one of the plurality of virtual identifiers to each of

the plurality of interfaces.

15. The SAN of claim 14, wherein each of the plurality of interfaces comprises a
host bus adapter (HBA).

16. The SAN of claim 15, wherein each of the plurality of virtual identifiers comprises
a virtual world wide name (VWWN).

17. The SAN of claim 15, wherein the SAN fabric comprises a fiber channel (FC)

fabric, and wherein at least one of the plurality of virtual identifiers is assigned to the

interface of each of the hosts using N-port ID virtualization (NPIV).

13
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18. The SAN of claim 14, wherein the at least one logical relationship associated
with each of the plurality of virtual identifiers comprises at least one of zones or
logical unit number (LUN) access controls associated with the plurality of storage

resources.

19. The SAN of claim 14, wherein the virtual identifier manager is part of a SAN

manager implemented by one of the plurality of hosts.
20. The SAN of claim 19, further comprising:

a configuration database, coupled to the one of the plurality of hosts,

configured to store the plurality of virtual identifiers.

14



WO 2008/103302 PCT/US2008/002064

1/3
124
[ 110A
DATABASE | N
vwwis P72 HOST
SAN AGENT |-1-122A
112 I'fcal | HBA
/ [¢
N | 110B
HOST _ 128A 120A
|| SAN MANAGER || 114
_ 9% HOST
VWWN 1
MANAGER 116 SAN AGENT %28
| 1208
118

SAN FABRIC 102
OTHER
SWITCHES DEVIGES
106 108
104-N
104-1
100 = £
STORAGE STORAGE

SYSTEM *e° SYSTEM

FIG. 1



WO 2008/103302

PCT/US2008/002064

2/3

ASSOCIATE LOGICAL RELATIONSHIP(S) AMONG
RESOURCES TO EACH VIRTUAL IDENTIFIER

202

/

ASSIGN VIRTUAL IDENTIFIER(S) TO AN INTERFACE
OF EACH HOST

204

FIG. 2

DETECT FAILURE AT FIRST HOST

- 302

;

DISASSOCIATE FIRST VIRTUAL IDENTIFIER FROM
FIRST HOST

|~ 304

l

ASSIGN FIRST VIRTUAL IDENTIFIER TO SECOND
HOST

|- 306

/

RESUME EXECUTION AT SECOND HOST

308

30

FIG. 3



WO 2008/103302

3/3

PCT/US2008/002064

I/0 INTERFACE 402
401 ?04
, SUPPORT
PROCESSOR <~ CReuns
403
MEMORY :
SW ™ 450
oS | ———1—452
400

FIG. 4




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2008/002064

A. CLASSIFICATION OF SUBJECT MATTER

HO4L 12/24(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 8 : GO6F, HO4L, HO4B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models since 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKIPASS(KIPO internal) "SAN", "storage", "identifier", "VWWN"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 7,093,120 B2 (SUSANN KEOHANE et al.) 15 August 2006 1,3-8,13-20
See abstract, figure 1 and column 2, line 35 - column 4, line 32.

Y US 6,622,163 B1 (AHMAD H. TAWILL and NAM V. NGUYEN) 16 September 2003 1,3-8,13-20
See tigure 1 and column 1, line 14 - column 1, line 64.

A US 6,971,016 B1 (BARRY STANLEY BARNETT) 29 November 2005 1-20
See tigures 1-3.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 JUNE 2008 (26.06.2008) 26 JUNE 2008 (26.06.2008)
Name and mailing address of the ISA/KR Authorized officer .
' Korean Intellectual Property Office ¢
Government Complex-Daejeon, 139 Seonsa-ro, Seo- CHUN, DAE NYUNG
. gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5991

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2008/002064

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 7093120 B2 15.08.2006 CN 1574761 A 02.02.2005
JP 2004-365624 16.12.2004
KR 2004103436 A 08.12.2004
US 2004-0243796 A1 02.12.2004

US 6622163 B1 16.09.2003 AU 2001-19714 A1 13.09.2001
AU 2005-200529 BB 24.03.2005
BR 200100862 A 30.10.2001
CN 1319816 17.08.2005
DE 10108896 A1 05.10.2001
FR 2807253 B1 15.12.2006
HK 1061446 A1 11.03.2005
JP 2001-297072 A2 26.10.2001
KR 10-2001-0088346 26.09.2001

US 6971016 B1 29.11.2005 DE 10125952 A1 13.12.2001
KR 10-2001-0109092 08.12.2001

Form PCT/ISA/210 (patent family annex) (April 2007)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report

