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Database Natware Application
s RAID Corres
erver AppleTalk werver
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# ¢ 4 32 (Consolidation) : B FXER IR FELELS I E
PEE RAKE -

4& # 33 4% (Economies of Scale) : Mt FXFHE T REHE »
TR B EFHRAE

4 & % 3% (Centralized Storage Management) : #4173 f &4 &
#E AL B EETAE

L ide-
SAN: Managed, high-speed oci:m%?.ﬁ rea

network that enables the
any-to-any interconnection of
mulitvendor servers and
storage systems, and allows
companies to exploit the
value of their business
information via universal
access and sharing of

Server Area

Storage
Area
Hé Network

resources.
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Scale for : Clustering
Capacity » ok Lo for High

Availability

hubs switches
Storage Block 1/O

Consolidation bridges - adapters Disaster
Protocols Tolerance
data gateways
LAN-free
Backup
Storage
Resource Sgr:s;dess
Sharing P

B& T #AE%HERE%CAN)SEZRA

% 77 3% H5  P #L 3 ¥ (Storage Consolidation and sharing) :
LR ~ RERARFBG ERFRHEE PARERAR AR
(SAN) » TR#EES ERARLSF -

EE8&HTAM R LM (Clustering for high-availzbility - -
& scalability) © 5 B4 7% H EHREBCSAN) " H & LB T U
BRABIAMARG  TER I MBS e TR TR
FRE  FERREMEH -
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TRIFERA A AR X RT SRR RHB N
BA@AFAHKA SCSI v > #EEAABABFRELEETH
T A% A IBM /3] 4 SDG(Storage Data Gateway) & & » W H %
B B RB AT 0 B SCSI i A% & v % 4 18 i (Fibre
Channel)i@ AR £ R 2 A -

Legacy
Host 1 sSDG
Host 2 { FCP> ¢SCS| >
Host 3

B & 8 IBM SDG(Storage Data Gateway)#) 5= & B

BB ey LA AR AR BB (SAN)
¥ Al 6 4838 i (Fibre Channel 2 E B B ey T H =, @%
TRGFHEANEREMMNED TS, @EBHAFE

7 418 & (Fibre Channel)#% # r& T B i i (channel)#) % %
B8 FH ey - By B4 Mk (network) i 5 R 9454
S SRR T A B BB B (SAN) M R AT 55 772 35 o B 0 b 42 4T
WA MGERE o R 3R B (Switch) X #E4L Director 89 % 5 B A 8% X
ey AE 0 BB L AR AR B (name server) &) P AE X R B
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Servers with
FC HBAs

Fabric
Components

Storage

& 9 4k SAN ¢ 4838 4 B
FRREARMBHA T QBB RS HAEREARER
WO R B A AR T HE LR R B ORAR
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B R BBEEHK -
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St & IR A A Specialist 84 12 3 4 5 o S B 4

Expert 32 % & °

% 77 49 % % 72 : Tivoli Storage Network Manager (TSNM) ] %
T2 44844 B 48 25 (SAN) & 35 4 8] (topology) » 3t B3R 4% £ a9k
E~SBmETE AR EBBLAEH TR -

B E A R4 MR A & & Tivoli Storage Manager fv
Tivoli SANergy T R4t T k7 - R BRAREREENI 548
MEE e -

Tivoli
Storage
Network
Manager

1BM
TotalStorage
Specialists
and Experts

L- Monitoring, reporting, and automatiorvj

[I Device management and configuration l
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o 4 Lk 48 (backup & recovery)
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(Direct-Attached Storage, DAS) » # & 2| F R B E T2 — R °
EHRABE G EBIFR 4 A W% M ks 77 3% 5 (Network-Attached
Storage, NAS) > R & & @] SCSI 54 Z B 97 3%
#HAARE N - 455 @ SCSI(ISCSI: Internet SCSI) » A 2|37,
4 5% # 4y % 35,49 2 (Storage Area Network, SAN) F B & & v9 #i 4%
HERHEHTER

IP Storage

200i ﬁ

Direct-Attached| = L
A

Network- HEE

Attached _SAN-Attached
Storage . Storage
(NAS 200,300)

Bk 12 mBEERERHAEITER
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LR G IR ot R DA+ - R AR
Mot BRGXA L  REXBPEIRRETENLE SR TR
R-BAEHEH  BEZPTHS T o AHEERER
HERFIEPFARSE E LA - EREXBEIRABFLOFE L LR
FE BFEHARSIRE  RHEZELEAN»AA

Bldo » £ —AREHRRT > BEALAMGERTRGE LR

e 0B 77 S A2 R B TR 8 A AT R AR -

Departmentatl
Law School Servers/DAS

Liberal Arts

Physics Dept

Campus
P

Network

Engineering
School

School of Business
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(=). 483 Mot A7 254 (NAS)

WM AR B (NAS X RSB AR B ETRENST X
(storage consolidation)’ & A% £ # & | A L A R RS F X H
EOEHR TUASARABEEZERRENERTE - fldo 0 &
Pl &3 48 K471 AR & (File Servers) ¥ » 32 74835 it ool 17 2 45 8
— 46

NAS Appliance (NAS 100, 200, 300)

Processors

08, Tools
Block 1/0 Protocol

10000

Block 11O
i Protocol

Channel

Ethernet

File 11O
Protocols

& 14 @B hpEAE %4 (NAS)

EEB MBI RENA)NE X KB ERGAORETE
9B DS AR A A B P o964 77 & A X85 (NAS Appliance)
Fo 477 BR 45 4§13 o AE &9 )38 B (NAS Gateway) @ #8 » 4 313
BAde T -
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e {77 F& M 3% # (NAS Appliance) :

HAHRG BAHERN  BHAERTRERFRA R T

TR ©
SYS1
‘I- Application
Request

Hybrid File Systems
NFS, CIFS

'____

et

L |

IP Network

NAS Appliance

Hybrid File Systems
NFS, CIFS

File 1O
Local File System
UFS, NTFS
Streamlined Access to T
Integrated Storage
Block /O

W& 15 AEARM MR RA
o {E7EI4 M ik 3 (NAS Gateway)

REBINFOETFRAE > TURBERESHES - RRAY

ERBRHERERE > T RAFRM A I REELEH -

SYS1

Application

VOR
File 1/0 O Request

Hybrid File Systems
NFS, CIFS \

File /O
Request

" 1P Network

NAS Gateway
Hybrid File Systems
NFS, CIFS
File 170
Local File System
UFS, NTFS
Logical Laye
ogice v Block
Physical Layer He]
Request
i
Servicing
Block /¢
Request

Bk 16 #fFamrds
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BRGERHEETI R SR IABRLSGESER SR AR
A ERH Y SCSI A4 Z BB ERBETREN  BAERE
# SCSI(iSCSI: Internet SCSI) »

iSCSl
Client
Software

IP Network

 Cisco SN 5420
e (SCSI overIP)

SCSI
Protocol

B& 17 @psess SCSI(iSCSI)pE 34 2 4%
iSCSI #4477 32 4 R AR BB BE 77 24 6O A6 34 7T & B iSCSi &
A 3% # (iSCSI Appliance) £A & iSCSI F]i& % (iSCSI Gateway) e
o iSCSi J& A 3% #5 (iSCSI Appliance)

EMBLALEEARR A ISCSLEHEZK > SHEESHEZX
B4y SCSI fFRIE 4 LK > NEBREReFiE - %
HE) e ISCSI A RMAME - AMBHHORIME
#47 SCSI 49454 » HRNFRBHTH > BEERGLE
HEHL  REREBELERLGRA P e ISCSI EH
RN B EH%  BRIFEHE > TRERAHE -
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SYS1

Application
File 11O /0 Request
File System and DBMS
- Logical Layer
Physical Layer
Block
e Device Drivers
iSCS! Driver”
(Client)
B4 18

iSCSI Appliance

IP Network

® iSCSI Fi& & (iSCSI Gateway)
EH LR P ISCSIESH LK - ?LX&@F%&@J%% SCSI #5
AE AP e ISCSIMES » RRAMAMES REET
BRI R A RBRFEH  BREREREDR AL

A P 3ty iSCSI EE#y 2 X » RARSFIAH 1 -

File
f/o]

Block
170

SYS1

Application

1/0 Request

File System

Logical Layer-

Physical Layer
Device Drivers

HBA [iSCSI
Driver | Client

HBA |TCP/P
NIC

B& 19

1SCS1 & A % # (iSCSI Appliance)

Block 110

23

iSCSi RAi& 55 (iSCSI Gateway)

iSCSI Driver

TCP/IP FC

GbE HBA

£

FC Hub or
Block 170 Switch
Block
110




(m). ##548% (SAN)

R A BB EB(SAN) Rt - B A S R AR
HEAYTE = @ RiEE > 3 8 A A L4 E 3 (Fibre Channel)
BHENT AARE T EREAZ0EERER0ER AL
FEBHNETHIBRORERX  RETARRABERES
@M B ERABFREREROELENRERHEEAY

=, Wi TREIREHRZHREHEELE -

Storage
Servers

Bk 20 #R@pCADREHEAS "5 -, B
% 5 48 38 (SAN) 69 3% 31 X B 3% A & 4538 & (Fibre Channel)&)
FBE - TUREGZRG TR R RIERE RGN - HRE%
AR AR TSR RH - AR - ERFAMBER K
REEETRRA -
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BEAEI RS (SAN) T G B e 1 S Y B ~ AR -
M 7] X M (RAID) IR B & 547 B R ey 5 17 3% -

ABHEE  BhABBEY LSRRG 0 A FE B (Hub)
X % F(Switch)~ #%4& 23 (Bridge)~ M i8 % (Gateway)~ % & % (Router)
F 0 T UM A —E4E — B B 5 — Bh(any-to-any)ig # 6y T H = | 48
% o

ERARSE  ETREARBLARBJEH LB ARBERRZ Y
A ¥ B (HBA, host bus adapter) A 4 3 77 Bk 38 48 38 L o3tk -
 ORRASRE R SMERES A T AL R
540 577 3% 45 49 & A (devices pooling)SA & & A 48 & R EE &
#+4 # (LAN-free backup) % o

Storage

SAN Fabric

Servers

Software AP:;;:';"S

& 21 #4345 (SAN) sy B AR A%

25



(Z). BFpEEEH R

BTG R 4 su(file system) ¥ » M LA AT LA
TR 5 F 60 BE 75 2% Hh (devices) ¥ » FT A 89 4% & AR B (file T/O)4R
AABBHILATHERFRODIck]/O)  BHTERHERE
R SBMARGBAERHEER  HEFR{le/O)#iA THE
.77 B (block I/O) % % ¢4 3. &< FF] » DAS ~ SAN #v iSCSI = # 4%
AR XM BITHIRS B R G EATHERME 6
B4 2 Fo W IR 6 B M B R AFER(block 1/O) R 3% Epkfria &
AT A FAFE 0 NAS 8] 2 48 o 4 B 48 25 5 1% 3£ 2] B A 2% 45 (NAS
appliance)i% > 7 # 474 & 7 B (file VO) & ¥ # & . 77 B (block 1/0)
Bk UREHGHFR -

DAS SAN ISCSI NAS
Application Application Application Application
File System File System File System File System

Logical Layer Logical Layer Logical Layer CIFS / NFS
Device Drivers Device Drivers Device Drivers Tceiap
SCSI HBA FC HBA ISCS1 Drivers Mic
TCP/IP

NIC

[ Fieio ]

NIC

TCPIP

iSCSH Driver

110 HBA

IP Storage 2001 -

%k 22 BBMEAIHHEAGLR

NAS Appliance
NIC

TCP/IP
File System
CIFS/ NFS

Logical Layer
Device Drivers
/O HBA




4~ 43548 2% (SAN) 82 5k 4538 3% (FC)

o 54835 (SAN)R i T 6,438 38 (Fibre Channel) & 4 7 i & 14 %
EHGBE AARS T EAREORESMROES B EHAR
38 18 (Fibre Channel) &) %4 2 4648 A5 &, » 48 T B 00 % 2
#4EM o 48 8 (Fibre Channel) 2 &9 5 & T S R A B 77 82 4 B 3K
#95(SAN)& 2 4 - 4 % 46 148 68 i 38 (Fibre Channel) % 2 8 5
BB AL (SAN) 45 & BT -

—. b4 %38 (Fibre Channel)ZE # £ 1)

(—). kB E B

4% 18 & (Fibre Channel) & — 4 BAA X #9412 E » RAEXTAK T
WK A ¢ 5k T E#(datatransfer)iZ2 & » 6,35 THB R
&) B 4 R #(data exchange)® & > E L BE#HA T 51454 ¢

% ik B S 45 M ¢ 4% 18 38 (Fibre Channel)# % i i (channel)
B %R TR AR R $ Si(seria) 9B @ 0 AR ET
LA iE 3] 2G Bits/sec ©

= B A E R | 4518 18 (Fibre Channel) B 85 A4 A 4925
(network)#y 45 » X 3% & $Ada 4 (topology) ey B8 R » TR G
BEERRBM -

WIE M) BRI ¢ ki@ 8 (Fibre Channel )4 F % 4538 364
H - REHBGERERETER A2

FLRARE B | F 48 # (Fibre Channel) X #% % #7
RO EERE  TUREREHRE -
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(=). AgBEHERANTE
B AR E A ERFIRE - A R R KGR
#% 2% 8 2h(node) » & 2k k&Y 4338 0 45 A N _Port(Node Port); 3
gh o RMGEE @B R BRHEEROEA F_Port(Fabric
Port) -

Tape Library Disk Subsystemn

Bk 23 AHBENEMANTE

(2). RBBEHRRZE
ABBEARENARLR  RAERFCORTEAMTRES
BRI B =B (FC-1)3T R A MA% Bk 4 478 SLARAE 1)
FR o BEZREFCDR AT R THEREATHARE N
#o FwRECHEAFREANEHNERA » £ EEFC-HA]
REEFSHEAFHAEALERENHIL -
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Interface / Media

Transmission

FC-.4 Upper Level Protocol (ULP)
Mapping

FC-3 Common Services

FC-2
Signaling
Protoco!

Protocol

FC-0

Bk 24 ASBREZRBRETEH
K BEAZEY T & (FC-0 & FC-1)F0 OSI ¥ Xt F 84 &

BT RE Rl 0 RMBEE ) 5 = B (FC-2)Fv OSI 4 K 84 B e & B
ShEEARFAAL o

FC4

FC.3

FC-2

FC-1

FC-0

Application

Presentation

Protocol Mapping Layer

. Session
Common Services

ﬁ —
Network

Physical Layer

Fibie Channel OSI Model

B4 25 AMBEEARER OS] BRCEBEN LK
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FC-0: Physical Interface and Media
WERBRERZAARTHGNBOTHE Y a5
GBIC(gigabit interface convert)#v duplex SC connector % #4542
i% o

FC4 Protocol Mapping Layer

FC-3 Common Services

fc2 Framing Protocol/
Flow Control

Fe Encode/Decode

i -

Bl & 26 FC-0: Physical Interface and Media

45 @ & #8148 2 (GBIC,gigabit interface convert) ~ 4% 45 4%
(Fiber cable)#v i #: % (SC connector)#y-< EB » %o FH -

SFP with LC connector
fiber cable

Fiber Optic Cable with

{to system adapter SC connector

or
disk subsystem)

B #%& 27 GBIC & Fiber Cable with connector

30



FC-1: Encode/Decode
R ERAREHEENGBBERBBHAOT X AR —EHHK
&918 % ¥ % ordered sets °

FC4 Protocol Mapping Layer

FC-3 Common Services

£C-2 Framing Protocol/
Flow Control

FC-1

Fco Physical Characteristics

Bl % 28 FC-1: Encode/Decode

FC-2: Framing Protocol/Flow Control
FZRFECORAIT o3 L RE G TR IR E IS -

FC-4 Protocol Mapping Layer

FC-3 Common Services

Fc-z—

=
Encode/Decode

FC1

FCo Physical Characteristics

# 29 FC-2: Framing Protoco!/Flow Control
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AL BB (SAN) F & B R 01 Bl . 3 @ (frame) 8y T 1%
B BEHOFAEFR  REABICREHELRAGETR -

Exchange

l Sequence
Sequence
Sequence
IFramc I IFrame ] | Frame | « + « [ Frame |
abytes [, | 2112BytesPayload | o L0
Start Y
Header CRC End
of 64 Bytes |50 Byte| Efror Jof Frame
Frame Optional - Check
Header Payload

B & 30 #4543 F(SAN)R#HHE T X

R EBE(SAN) T » EH a3t & F A 24 18 bytes 84 header
WA ESY B i (24 bits)  UERHOFELEET M -

-
1" te! ayioad
4 Bytes 2 Bytes Pay 4Bytes | 4 Bytes
Start CRC End
of Bytes - Error of
3 2048-Byte
Frame ptional Check | Frame
Header Payload
Word Bits 31-24 Bils 23-16 bils 15-8 bits 7-0

Sequence iD

Sequence Couni

Cnginator Exchange 1D

Reeponder Exchange 1D

w2 ]O

Bl & 31 42488 (SAN) + &bt & ayte X
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FC-3: Common Services

B (FCI)EBRFREAN ~ LHBAJ L & H RBIRA R
BHEHERA -

FC-4

FC.3

FC.2

FCA

FCO

Protocol Mapping Layer
Framing Protocol/
Flow Control

Encode/Decode

Physical Characteristics

~B% 32 FC-3: Common Services

FC-4: Protocol Mapping Layer
ARRARRFSHRAANAERZROBBT X -

FC-4

FC3

FC-2

FC-0

Common Services

Framing Protocol/
Flow Control

Encode/Decode

Physical Characteristics

B % 33 FC-4: Protocoi Mapping Layer
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(m). RMEE IR

7 45,38 i (Fibre Channel)#) 35 4 8] #& #4 €,4% % #1 5 (point to
point) ~ 4 & Z& ik (arbitrated loop) ¥4 & X % R (FC switch) % o

Host Peripheral

Point to Point

Arbitrated
Loop

]

Switched [

Bl& 34 hBENEHEER

ARG E XA — B L — 5% F(WWN,
World-wide Number) * 3% 4 & 4B 455 B A 5% » BB
SB35 BRI

64-bits

00:47:11

I——-Manufacturer assigned

component number

IEEE assigned company_ID

Format:
A 1000 - Standard
A2000 - Extended

B& 35 k@R mFEHmTEF K

34



45 16 18 2L ¥} 2L (Point-to-Point) 64£ :
ok 38 8 ek B 5T A iE ) 100MB/Sec Bh ey
ATEERPBEXHEMBEIBLETH -

100 MB/sec
FC Host el BT

Controller

Bus

Adapter Adapter

100 MB/sec

Full-duplex
Dedicated Bandwidth

Disk

Host Subsystem

B & 36 #ii@iEEsss(Point-to-Point) i64¥

64K 38 38 4% & K (Arbitrary Loop) 464 :
FEERRABEIXAEIETEANBRMBR OB RHE TE
B FREEARAR -

Shared Bandwidth

B & 37 Hx#i@:E e EEK(Arbitrary Loop) #a#

35



F 4538 18 L 4 A (Switched) 464E ©
BBTHK BB H R RERTT B E
B UAE AL RGBT -

Bl % 38 stakidid 3K (Switched) 4%

36



. HBHERGe

Folgk ERZMMEAS T X218 RF) » HREE(SAN)
REPIANERAHY T E @5 0 TUSBEZEARGETH
AL AL LHBRCENGHAE -

B B4 A7 3%t 40, 00 B SR B8 (SAN) A A & 4k 38 18 (Fibre
Channel)#) k&8t - SEEEHUR RESGZEEHLH
Mo TR TR BA T A6 - |
o B beyfliFkH & A & (Modular Storage Pools) :

ARG E P EREBECANA > %—FEE B LF 5

oo BRSO BBEA%THRERGEROETES
e % ¥ i A (Consolidation) :

R A E R REREE TR (CAN)A

EPEE RBERFETUAEE  RAEARE -

e & # 4 (Economies of Scale) :
HEERAGAEZHBAERAEE T EBREBCANA#
Flo% » TREBGEHRM » BREERE -

o % ¢ % 7 (Centralized Storage Management) :
REEMBBBBCANN OB ERHETEE  BRNEEE
IR EAT o
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= HEREn g

FI A4 BB (SAN)R 356 - AR E AT RS

R

T #% 714 (Scalable Over Tim4e):

AEBEE T DERAEE T RO BFREHBER
BRI BA—RRERELXET  TUHFHEERK -

% T % £ (High Availability):

B 2 AR T A A B3R 0 % T 3 M (High Availability)
HRAMBETURM - SERZHERBEAPET AW
ERIATREFRTRYE  BAERZERPHA LREHE
RERBFXHENER Bt A EROMBREAKRK
BB o

P 538 3% #5 (More sophisticated Storage Subsystems):
RAXZHMMTALABERG FRELLEOBERHERS
EXMARMEARMEHY AERHNEFELZHLETR
o T OGH R A B RARAL R TR E R R
M XFERFEHRE -

¥ ¥ % 12 (Professional Management of Storage Hierarchy):
HNEBRFRRERFA NGB XIBERNEERERS R
(hierarchy) > 4w #X MRk BB BE ~ oot fulg ik Y BE T AR O BB 77
BB XA S ERA AT RGN RME TURTER
¥t REZITHMRE WP FLEFLS -
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B~ 23493 (SAN) 2 483 T

—. BERERZ SRR T

HBEBCANHEZETUREBRARANE ROERREH
BHEAEBEB T Blio 0 B TRERA G ERPBFRHENHR
# 0 T 45 A B M iE B (Data Gateway) B 7 3.4 3% 69 AT 3% 5
B THIEBAEFRGEOLEN  TUERARERKRSFEC
Switch)zE B 4% X 48 3 $2 442 47 — %5 2| 4£ 4T — Es(any-to-any) ¥y &
B B BRASBHARGOHYE  BERREBTHSER

HBEBCAN)M £ 2 ABRABIBR T ¢

Servers with
FC HBAs

Fabric
Components

Storage

B& 39 #san(SAN) s @% o~ EE
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=. E# K@ %(Data Gateway)

4 1R 4 35 69 & 4 A 18 % (SAN Data Gateway) ¥ & 22 XA BEA
SRS AT » X B o oh At R B 4E B 12 ) & #8385 (protocol
converter) * A§ 4518 38 I 6946 4 8L R oty SCSI 354+ 14
BREIRIFERPDEBABBETRRABERBELOTH -

IBM TotalStorage
SAN Data Gateway
(2108-G07)

SCSI

FC HOSt fsiaimnniding --;i,-‘x:q::i‘;}?g./

1BM TotalStorage
SAN Data Gateway
Router

(2108-R03) |

IBM TotalStorage
SAN Data Gateway
Specialist

B%& 40 #HHF#EEData Gateway) +E B

% M 8 35 (SAN Data Gateway) < 14 F] 6548 4 % 18 FC ports
#v SCSIports » 4% 5 EE A AKBEN @e) EMF %8
SCSI fr & e B 77356 > Jo bR M R ATk > L BTIEF L
M8 77 BRARE TR o

40



2 SCSI Tape Drive
-] Ultra SCSI §

—] Fibre Channel

E SCSI Tape Drive

] E SCSI Tape Drive

2108 - GO7

B & 41 &4+i4 L (SAN Data Gateway)id i % fE 3%

% ] i€ % (SAN Data Gateway) < K F] 8 4% # % 18 FC ports
Fu SCSIports » 432 BEAA ABRBEN T EMPAH
#4734 » 4o IBM # ESS(Enterprise Storage Server)% > 3t B 7
RIZEL B ERGFRHEM -

Fibre Channel

_ [Controller

Ultra SCSI Adapters

2108 - GO7 T ESS

B & 42 EH 8 % (SAN Data Gateway):i& B4 773556
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=. kA& %% %(FC Hub)

MR 4% 35 (FC Hub)i§ 4% £7 35t WA R 88 38 & B i — (B3R
7 4 38 B 4828 (FC Arbitrary-Loop) » 8% 3A Lt A X £
TABBAH R RV R G E G LEM -

ZEm
Shared Bandwidth

Bx 43 A#SE#ESFC ub)HaHRKkEH

FRsbZ gh 0 4R 4 %5 (FC Hub)4, =] A4 A 2& b 4% 5 3% 45
RIEE AR o

Cascade two hubs for distance

B& 44 A45%E4% 8 (FC Hub)zefb g H3E 4k

42



. L4 R # % (FC Switch)
B AR B LU A AT R A AR — B T S AR AT
— Z5 B|4E4T 7 4h — Eh(any-to-any) g L I 483 Aok EL B R
Fle) RAER R AR ZRER L Eb BT -

.
- :
““““

Cluster Servers

FAStT or ESS
hvsmeoassmenas] Controlier
port
ntroller :
port

[ omno!ler
i port

casmeamarm

® FC Tape Library

Bl& 45 ASX#%BHTER

AEXRBETRETHMAES > BARERIERES

SCSI Tape Library

Zoned

SAN Data Gateway

Resourcé Sharing

Zoned

Bl&k 46 AMIMHBEHEETHMESR



4. ¥ % (Router/Director)

¥ &1 & (Router) B % B % 69 R F] 3.4% & Director » & XA #h4%
B0 R 0 @ F &4 64 18 ports A k0 TR R
e EMBBAERA > PO LS MR - LA F R F
BIBfxBamBast  AALROTE  TURALEHS
XM P &9 mainframe #4& -

#|4w McDATA ED-6064 Enterprise Fibre Channel Director #,

#& INRANGE FC/9000 Fibre Channel Director -

McDATA EFC
Management

IBM disk or IBM tape or
Non-IBM disk  Non-IBM tape

B % 47 MCcDATA Enterprise Fibre Channel Director
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12 ~ #5334 2%(SAN) 2 & A

# XML (SAN) £ B 6 o) fe R R 73R M o) B oFHE 80 -
TRA THEo @8 AN EAMBERLERY THE—
W HEBEBRABGCANSGTURETHIEA -

#5153 4 & T (Storage Consolidation) : A& &4=E ~ 8% ~ wEip
RE BV LSRRG E PR EBSAN) » THRES 4
£ERE -

# ik £ ¥ (Resource sharing) : # BAEREB(SAN)* R & =
BMTUAGRERMEEREG  SEZEHRUBES  BHOHERT
WL Bp i F R IR 0 R4 & T A M (High Availability) &4 iR 5 - .

H # #47 (Data backup) : #| A ££3X 8B (SAN) > ¥ % E A %o
ARG HN BT EE  RARTREIRANSE ZAHAFE =
EABEHEN  TRA A% E -

—. #77% 4 % ¥ (Consolidation)
A RERE ~ RRE ~ BB F S B RH E P MR E(SAN)
BHEREFTHINEERAE  LTHEEERFBERE -
(—). #=#4% A &ODisk pooling)

AR EI B e B R PR 0 BB ) AR o R
BEANRFRA RFGETERACMTRME - TURRAME
WHEER E -
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Vendor A 'ff'“'. | = Vendor B

B % 48 #=# %A E(Disk pools)

(=). =% % A & (tape pooling)

HRE BT RAEPREE  TRAE SR E%SAN)
RUERERCORET ARG TURFRBHERE -

Vendor A

Bl%& 49 =% % A & (tape pooling)
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—. &R Z(Sharing)

MEBHETRETEEL  AROAILAARENT
oA RAEEAEGHR KRG A LR - 4B bR (SAN)
MR HEERRBTERAFHAME - HHABLT -

(—). #£E#£F(Files sharing)

Tivoli SANergy & & T SR & £ F 030 it » A0 HAZ
RF—% R EL A SANergy Client # A 6) E B E b BIRMH
(LAN)Z % & #7730 3% K 3.8 & SANergy Meta Data Controller
(MDC) » # =% £ #TREH & MDC ey T FRHEUAR
BEMENGHFREMAMERE P25 A IRATEHH
BB SANFR A -

SANergy SANergy
Meta Data | Clients
Controller

(MDC)

SANergy uses:
@ File I/O over LAN
®Block /O over SAN

“ile VO request 1o SANergy MDC

MDC returns Hie access locks Shared
and disk meta data 3 Storage
& Davices

B % 50 Tivoli # SANergy # & &9 E1E 2B
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(=). m%3%# £ % (Tape library sharing)

Tivilo Storage Manager(TSM) T MA 2t s 4 3% 5 £ E th 3h
st EE M2 40 F » % % TSM Server Library client € 4& & & 3% 48
#%(LAN)% i 3. 8 ;) TSM Server Library manager 3# K% %‘i’y‘:fﬁ
BRI M 0 BT R AR 0 12T 8 RE S E X (SAN) 17 Bss %
B EHEH -

Read Data

Write Data

TSM Server

TSM Server ' EC FC Library manager

Library ctient

Shared Tape Library on SAN

B % 51 Tivilo Storage Manager(TSM) &)zt %
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=. FH## 4 (Backup)

MO B Backup) R b ERFEEZTHRER U FRZ
— 0 B AGH RS E RSORS00 TR T A ka e
PR A SRR > R RO KA RBNA R2E LRF
& R o

AMBEHGT XBETH A RHE © 5114k (Point-in-
time images)fo 4% % X # 47 7& (Archival backups) - B85 25 %1% 5k
(Point-in- time images) &) # 47 7 X, 7T BA JF ¥ iR ik e 3242 ¥ 18 0% P
LR EEERE TSR NE aEXBH%
(Archival backups)& o 7 X RI R b e sk — A X AN 5
AERBREEEUARE R AN Bt B E/E 2| kAT LA 2
BNE BEEBRROERN -

(—). M E#1%%Point-in-time images)

IBM Persistent Storage Manager(PSM) & — #& 0§ ] 25 245 7
(Point-in- time images)é@f%f’r;\jf A TRIRBHRMEEF RGP
¥- 18 B ] 25 ¢ B2 B (snapshot) o

EHREALE B ETH Z 9544 PSM #2874 » PSM kg
€ % 4e PSM Cache Loy B H B e84k » B ¥ &4 R
BOACAEN LI MBEEPHEH -

EPSMBBMBEEE AR AR ESMRBHNERR
B Ao R PRRESFMBA LAY SH L0 TR 2
BB Y B 1% 6 B MBI PSM Cache 38 » %1% B M5B L6 B0
A% B 1% 60 B IR -

A

-
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PSM &) 5ot B A 848 s B F B 0 ] 26 9 B R IR B4R 0 57
EBwT -

NAS File System

1. Write request to
update disk

3. Write completes l
to disk

(Note: PSM cache is also on disk, butis shown
here separately for illusiration purposes)

2. Copy-on-write saves the original
{unmodified) contents of sector
in the PSM cache to disk

B& 52 PSM & &M EHMEE

NAS File System

1. Read from the |
persistent
image copy

2 a. Sectors that
nave not changed
are read from the
reguilar location

3 For changec sectors, PSM
substituies e ongnai

from its cache when it sends
the dala to the NAS file sysiem

21y For seclors that have changed, the
préviously-saved original secler data s
retrieved from the PSM cache

Bl& 53 PM&EHEERARIF
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(=). €KX #mE(Archival backups)

A7 4% X # 45 7% (Archival backups) # #i 45 H X Bl R A A1 —
BREGN BT T AR ERARRELAREZRAI T L
STR BELBEEER AN EARMBEONT TRBERHEH-

BEE 7R A N AEARRAE AT EABHEF T
AR @B CANVEE T H - M AEBEHAMERHEREE
(LAN)’ % % LAN-free backup; # Z FH ey e) T4E &R E#
H5R AEARFEAREHHRABCANFRTH s
Server-free backup

o X1 &ik# % 2 # t7(LAN-free backup)

FC SAN

IPLAN  ciients

160 308 Vet 4402000 08

cmremsnsemcfioe  Control MetaData

—————#"  Data Flow

Bl & 54 FiEA &ExRE%Z M4y (LAN-free backup)

IBM TSM 7 A 424 R 1¢ A & 3k 4838 2 & #4815 (LAN-free
backup)zh 4 » % — 3 TSM Client £& & [& 3% 49 % &) TSM Server
WRHGEWEMEHOERAM B SR haE P RREH
R=% %554 TSMClient > Fea Rl ZMFEHEASE T
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# B &%) TSM Server R PATHER °

o & X # A Z ity (server-less backup)
BERABHAITHETUEAIRGSR > RRGHTREZ
M E# 8 G448 @BCANER THRTAR > # 5 Server-free
backup °

TSM server
TSM
Client

Server free
= Backup
= Archive

= HSM TSM Server free

= Storage pool migration
= Tape reclamation
= Disaster recovery

B4k 55 & x#H Az (server-less backup)
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e~ AR Bk

AR ¥8BAEHEHRDRE HRELETHEEREN
HEREEFRE > Bt E0ETURERAFHER  BAL
BHARAEEAENCERGNERREME LS -

CEGBEAFSEM 0 HAER F— BB M okl TR A
(NAS appliance) » 2|4 M F i #8 3 25 (Gateway) sk R A X fa 89 4%
B ARBAROBBEBCANE  EXASFHRTRTE KRR
HHEAGT X -

EHARAERG T 0 R EMBREABRGCAN)R BB - %A
B59T 4 F &9 5% 4k 38 38 (Fibre Channel) ¢ 4935 5 ¥ % » &
4% 25 (Hub) ~ F:8 & (Gateway) ~ X # B (switch) ~ 351 B
(Router/Director) % > T AR E B AARE > R HEFEFRX
TR @B 4o 3R 18 ¥ (arbitrary-loop) ~ B ¥ i # 3 B
(SAN Data Gateway) ~ ££3% 495 (SAN) % » sEREFRHFE AN
BHE  RESBEAFENGERARSY > o EXHETEEE
(consolidation) ~ & #| & & #4547 h st (backup) ~ ST A& EE
2%+ (high-availability) % -

—. % 17% % & A (consolidation)

FLENAHBERAEY  EEREHGIRALTS -
THERBEDBORVARERE EASKBEHARERASE
BAMBFRBE LA TH  PTHAMEREAT L L&AE
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IBM 7 &) #4 FAStT(Fibre Array Storage Technology) % % fv
ESS(Enterprise Storage Server)&#) & &b & i3 S4B 7 3% 4 -

(—). FAStT(Fibre Array Storage Technology)

IBM /8] # FAStT(Fibre Array Storage Technology) % % =T %
2 FAStT200 ~ FASsT500 ~ FASsT700 5 =f& % 4& -

FAStT700

FAStT500
FAStT200
Bl % 56 IBM FAStT(Fibre Array Storage Technology) % 7

FASST500 fu FASST700 $2 4 A B X 4% % ¢4 38 3238 > 5T LA 32 42
EIMEHBHAREH  HERENSNELRE A wEELY LGRS
(FC-AL)¥ s, " 18 4 3% (dual ring) 2R i 3 s o 3% 4 o

Host side
mini hubs

Dual
controllers

Drive side
mini hubs

Dual ported
FC-AL disks

Bl % 57 FASST500 Fu FASST700 &4 4 422 4%
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FASST500 5= FASST700 # P3 345 77 35 f 47T SR 4 A Atk 1
5] 3% #5 (RAID Arrays) R 42 5%, °

. L
Host side l " ' ,
A B A B
mini-hubs | : :

Dual B

Controllers ~

RAID array _LUN'Y"

and LUNs LUN"Z'
3+P RAID-5

B % 58 FASsT500 Fu FASST700 & P9 Sfshat i 5 3%
 FASIT200 8% & T X2 2.1 TB » B w— @il aT
2L 3] 3% 4.3 TB; FAStT500 #v FAStT700 ¢y A € T:% %) 16TB» &
AR —REHERARHLEZETR -

(=). ESS(Enterprise Storage Server)

IBM % 5] # ESS(Enterprise Storage Server)fk 7 3% & & & —
AR 6 IR B(NAS) B AW BETRiEE 22TB B
4 RISC R¥E S B M@AE X4 32GB #3184 f0 384MB #4 JEE

ESS 124t A & X 692336 » 63515469 SCSI 3% ~ &5 L4
i% % 32 (FCP, FICON, ESCON) % - X # 3% #5 7T sAf£ A SCSI 3% A 4%
Wi BSS AREGRA TG H AKREEIE A BAFR R
B EE RIS (SAN)E 1 - FRIRBEAF I LAy B M -
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1BM TotalStorage
ESS Specialist

Bl %& 59 IBM ESS(Enterprise Storage System) P &f 4 #% [

ESS &% 88 4 17 3% 65 3% A staE 12 7| (RAID 5 disk array) - f&
£ ESS A3 ey A M 33805 > T UE 2 £ % 4096 18
LUN(Login Unit Number)’ i& & LUN T 24 4 3] B4 K ] &9 X 4%
RBER -

unix | <@
NT - Tectink
.NAS .

300G |

16384 Devices/Link

256

Note: Target ID defined to host canfiguration is an arbitrary number.

B & 60 & IBMESS stz iemittrimrEE
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FE45 A ESS #E 5 4 eh 484 SCSI i 483805 » TN EF £ %
960 18 LUN(Login Unit Number): i& $& LUN 3] £ 4~ %] 584 K [F)
o EMIBEM -

Host needs
1 target/LUN ESS T/N = SCSI target/LUN
7] SCSI bus

UNDINT fimit

d eg: rl:ir:m % m

G64LUNs ©4LUNs 6B4LUNs B4LUNs

Maximum = 15 Targets x 64 LUNs = 960 disks/port

B % 61 4{#FA IBMESS & SCSI i& 338 844575354

—. Fli& £(gateway)z & H

& ¥k Fl &4k 38 38 (Fibre Channel)t # i A 2 38 ey 5 2%
B 0 S RBE RIS (SAN)K JE i &8 2 35 b o X A8F > A
EHRELRRRAGPR — A R AT RB S o TRE
48 i (Fibre Channel) iy N @ REREHM 2 5 —RRAA 84
3R o 1T 42 T 5 5 1 4 4838 16 (Fibre Channel)f£ 5 7 & #0 1
BT » RAFBREREB(SAN) Lty bk 354 2
¥l 3 %5 (Gateway) iE & A2 ik sb M RE 69 3% 65 » W3 B(Gateway)
TR A GG & (do SCSI $)eh £ MR R B RIKA L
#5318 & (Fibre Channel) - & 6345 77 3% L% IR 2 Bl » LA
A d W 1 A AR T/ RS S TR AR » 7T BUR
FREREHRE - BN E A 4R HEH -
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(—). SAN Data Gateway

IBM # SAN Data Gateway T SA4% 3 B4 #5577 3% 4 49 4%
B URE =2 A S @(Ultra SCSD&y 345 » LUR =35
18] # 6. 4% 1@ & (Fibre Channel) /- & &9 i 3 3% » 3 B 40 H{E &/
e R X e T REEF LB -

BA WL TR R T LA b 12 4 B) K4 B (Gateway)#) § 438
#H N~ @(Ultra SCSI) » 5 4& o ] 4 B (Gateway) 5 — 3% 89 L 4x i@ 8
B3 - @ 5 BLAE R (SAN) S A% £ MR A A BB E A 1)
BEHFR  RFRARGHRERME -

2-6 FC Ports
to FC Nodes

" SAN Data Gateway

4 SCSI HVD ports to
disk or tape
storage

B % 62 SAN Data Gateway #i& /@

SAN % #} i 4 % (Date Gateway) =] L& sh &35 # 89  X
o LTREEEMEREZ Y REAR T RO THIKG
ERER o S
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SCSI - 3683 Uitnum Scalable Tape Librar

FC Hosis or e EXIC 01 SDG
FC Switch

FC - 3583 Ultrium Scalable Tape Library|] il Gl gy
o L =]P
© b

FC Hosts © <
O Suter Integrated SDG '2“4;;'

FC SCsi

B & 63 i£i% SAN Date Gateway 77 E Tape Library

(=). NAS 300G

IBM # NAS 300G & — #& 4935 [t ho 4 % 72 3% 5 (NAS,
Network-attached Storage)’ #| Fl ¥ R.&9 IP BSR4 & 1wy
BETERB AL > Bl o5 T BAIR A2 38 B (Gateway) 89 148 > SRR A
¥ & Fe 48 & (Fibre Channel)77 B/ @ & £ 4 4 7T LAFF BRBE B 48
28 (SAN)_E & 5% 77 3% R 42 4% St 4k i# i (Fibre Channel)i# 4 3% ¢4
773545 4o IBM 89 KR 77 3545 ESS X FASIT 2 7| ey 2 b % -

Controlier

B& 64 IBMNAS 300G & M S5t
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=. BERE%(SAN)ZE R

1% 35 48 28 (SAN) % A 5t 4% 18 1 (Fibre Channel)#) $4i7 - & #HF
#rah ik B 9T A P i 2Gbits/sec » R 2 Mg M IEEETE R+
o KRBT EROREURER TEBEEIERE > 4%
WBRCAN)ZEHRAER B L 2R O ¥ REE —BH4L
ERGEAGEREBGAN) BILELELERASHERR L
A -

PEERRGUHERERS  BHXS I RELELZLT
FREFTEMOGRIARKEALMG TN REFLEFEE
BARAE A 0 B T AR SLAE AT — 25 B 424 — %6 4 (any-to-any) 8 X
A (switching)fs 3% 4 #8(SAN) °

FRANBEEHRERERZAMF R GomEm A%
me gk 2 B 4% A 38 4k X (Arbitrary-loop) 8942 3 48 B (SAN)Zk 3 &
We o LTEIEHERE -

BT AR B E KRB AR X # K (switching)Fe 22 4% X (looping)
H4E R EE(SAN) /7 » B E —ROEBTRHE -

(—). R#A @B (Switching SAN)

X3 K o R 25 (Switching SAN) E 2 2 £ A RIA B2
(switch) R 48 & ML AR 31 M0 348 B (switch) Pl o 48 b3 42705 A4
B AAB(SAN) « b ey & AN R R BT — BB — X8
(any-to-any)yid & - BA WEBGSHERM -

RBERZTK/BZ M RKRA P 5 K (cascaded)#y K
BATERE  EAAIMBMMELREE 0 RAUA—EBLE
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483k (fully-meshed) & 7 4k 49 3% -

& 65 7&K 4K (fully-meshed) & 15 35 49 25 (SAN)
EMBAXRBERATRELIHER LY TRE  §—
RPBEUER TUERAS —EIRBELI B EE
A1

B& 66 #ER@BeyEMEN
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EHEBEBCAN)S A E R B TURLLERBRS
(switch)¥ B %o X # B(core switch)®y A & B REL B Rk
B MR R R EERE e B E XA B(edge
switch) » BRI TREEB ET LA BM » AN EH K
HEERE R HBERCANG AT R EREVE

BTHMEHEAEN  BORKRETUARER L B
RBETUREIHEA LSRR S » UHFEARYE
35 o

Edge
switches
7. ‘oponsno

Cross-connect
switches

Bl & 67 Cross-connected switch

=), Bk XerB@s(Arbitrary-loop SAN)

% B3 4k X B2 55 48 35 (Arbitrary-loop SAN)# 3 & £ # 3%
FREREVA—EEKke A% LA FHRE - £ AR
Bk XSRS R FRdEed — anai AaSen
IR -



Bk 68 BRANHBREBLYETHAHE

B 2R K R, %%ﬁiéﬂﬁ&(Arbitrary-loop SAN)T 2435 iBig 3
B E A BENEHETUEI+NE -

Cii}

E-Port Yoo =
ISL %

Vo'

Y1 21

B& 69 #HAFKAMBRER

303k v £ 3R 48 38 (switching SAN) 4, 7T 84 Fu 38 ik X & A% 3%
48 3% (Arbitrary-loop SAN)# /7184 » RHF HRBTUELE o



W, FFERIER T K
BEAERAE T RB B RABCANRLH § TR AR HFR
RETEHERGF RN 2R LARYSRFOBAREAHR
PEHASEFX A RPERCEHELTHFRELA EAE
Ee BRAHIR -
BEEES P R F R FRES T X &4 & B2 (Zoning)fe
4 17 3%t B 7T o) 77 B 3E 32 (LUN Masking) -

(—). E#HIRE (Zoning)

& 82 2] (Zoning) & 77 B 3% ] e HUE & AL 4988 IR R M L3k
FAABAMIE KT RE B RHHAOFREE > B S EER
(zone) » LB —EEBHRANHERBATUREE 2L ERF BN
Hng o LR R EERIHIOEN  REREHTAFAE

uE -

B& 70 ExME|(Zoning)z 77 Bi% 41



& M E](Zoning) & A 1@k SR A3 b oY 38 R IR R EAT
HFRAEH - BESHEEREBCAN)S EMEHE - BERE R
W R R AT A — B A R L% — o) & 25 4% 3t (Node WWN, World-
wide Number); ##f L#j @B X F RN DHFF —ELHEF L
o — &) 3% O % 3% (Port WWN, World-wide Number) - i 1% i3 18 4 3%
TR AL EA] - RBREE PO LR ERRBI AT LS
RURE ORI H D REGER TREHFRIET A -

Vendor - Dependent Implementations
oFibre Channel Switch:
. |

~Switch-1D + Port number

-Node WWN u
d

1
-Port WWN 1
—

NG
X

o
L

'
2

N
NG
4

. TotalStorage
SAN Switch Specialist

o
AR
Ny

B& 71 &#HMAE(Zoning) & FRITHIH X
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(=). #E%HETHAFRERLIN nasking)

R EBECSAN) T HN BB FERZEELTURAEE 4
BRHHHFRAEEACUNSFRERREES - FREM T X
& LAFE B & %k (access control list) R & 4] » 3F4m 63230518 £ 4%
RS IR BE 3R B U(LUN) » SR BCR T A2 BR A 3% 45

T XERRRELFETHFR > ERERBERS LR
LR SEE BRI HAELME -

Vendor - Dependent Implementations

Server A? |ServerB? |ServerC?

LUN 1
LUN 2
LUN 3
LUN 4

Bk 72 #4734 & U ey 47 33232 (LUN masking) %
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sk
R

¥ 1% 49 3% (SAN) =% 22

—. f5 M5 (SAN)ey F3EIE B

£ 3548 %5 (SAN) Z 3% /A s 4 38 i (Fibre Channel)# % #ig A7 22

Ew THEo @8 EEANTHOME - 2EEHREL LA
RAFETARBRYTR

i R ASECE S 40
HIBEBSAN) P A B A TR BB ERESE
RAAMAHEBEERS ST RBERELEFOTR
BUARBRIBORA > MLAMANEE -

HHEZ BB A

B BB (SAN) ¥ &9 & E 67 25 AT 64 Ml 4% > Bldo > AR @B E 4
7 i & 2 (cluster) > L API 3 A 69 BE AR 3R M8 B AT RATRIEEE
77 3% 7 A mirroring pair % > #RLAMANEE -

R FHKR

AR 8k E IR oL A7 3R AR F] — 18 & 3 (zone) A7 BRIE 4
B EMELBANEE -

HiH XA RR

FASRHBBNOEERR  OHALKOER  RHFENETE
ABEFEFERE > HLAANETE -

SRS AT RIS e BE 3R -

&SRB (SAN) P 3 4 FEgReY > L ARH AR L RE
HAEHHE R ELL S TAKABRTHES -
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—. AL (SAN)E I o gz

5 BB (SAN) 8y B 32 & & F K (Centralized)#y % 32 » FF A 89

MBS R L BETEE S B HRABYRE 121
BB B(SAN)T A R B 8 BB B i Pk » A TR %2 L

# SR -
o ZBEHBBIMAM -

HE BB (SAN) S T B F AR TR - LAKRAE
BB (SAN) AR5 A &) B8R Bl — g ey B a2 kit >
AR ey B EAL SR A

¥ 5B RARE

RE B Z BB AR TR €At ERRAREHE
BB AHT -

IMERARRGEE LS
FEFEZAOERXBEREAL IR —ERGFRE  HwE
EITRABE -

A S R 6 PR

FARABEAZFEEEARAHEEZRE BADEANURK
BERE > REFLEELEARNERASERFREYETEL
_,E‘_ °

BEUNE - RBEELE B IRE
BARRANBREGRELE BAUE -~ RBREEMA
KB B ey PR SR
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=. % (SAN)S = 0 B8 B X
B TR HBRERCAN)EZ Y SR Ak > RENRAE
mpE o BEEBCANEFEERTUS AEERR  AHE
3% (element management) - 4§%& % #2 (network management) ~ & /&
% 72 (resource management) ~ ¥ #} % #2 (data management) ;A & & A
# 7% (application management) °

Functions: A

v : + Centralized, enterprise management
L | + Logical application view

+ Backup/restore 4 Reporting
+ Data movement

Lazer Data
+ File Management

Management

+ Asset Management <4 Sharing
+ Monitoring/Reporting
+ Policy Management

+ Error Management 4 Discovery
Lagef Network Management 4+ Configuration Management + Topology
+ Perfermance Management

Layer  Element Management  + SAN Hard.vare Management
B& 73 #aaABNTEREHNLMERR

(—). #%#E(element management)
AMHERERESREFEBBEBCAN)AERMEE &
HELHOETTRE EHRRE URELAH  HloRKE £
B MESY ILRURBEHEERARRREEZEER
W ML ARAASETERYEIE o
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(=). #93% % 7 (network management)

HMBEERERAECELARBEABCAN G EBGE R
.45 H B 44 % M 38 (SAN) ) 45 4 Bl (topology) &9 ¥ 32 ~ 2R E
(configuration )& % 32 ~ 4538 FE 4% & 54 35 64 % 3, (detecting) ~ L4k
(logging) XA & ] 4k (reporting) &4 & 32 ~ 493434 #E (performance)#y %
B RRBIEHEEERHEERE -

(=). ER%EE(resource management)

FREER XEREEHBEBSAN)Y AT RAEA
KL CEBERGHTENTEAET BAEXRBOER
(pooling)fv 3 ¥ (sharing) ~ 5 RHMAMEEUR U R EE
BPTE BRENEREERHFTERE -

(mw). FH 23 (data management)

EHEER X ERXEEMBEBOAN) T O FRH LG TE
Feg oy FHER - B3 Tk e E B 44 (backup/restore) ~ & &9
# # (replication) # #% #5 (movement) ~ & #4 49 4~ ¥ (sharing) #24& A
RERE > BENEHTERGFERE -

(). EA#E(application management) °

HAEABOCANMEIZ XL O XEMT R0 BRAEE
B R E FEdo fTRER I (SAN) A R4 0 3 e 48 R A e BC-8 LR
RastaM¥FE -
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. IBM #5425 4% (SAN)EE T B & &

REFERABRCANY EF R R IBM 2 RE THHHEY
HREBOCAN)FE LR - #NEB A REHEE > IBM 2 3
HEEEBE A HORE T LM EEIR B EHEMER
ALt A(Specialis) FE TR > KANERBHOHAER
(Expert) FE T A, #A@EREE - FREFERRETHHERE
IBM 7 8] &4 Tivoli 27| E R AEEHTH -

Tivoli

SANergy
Tivoli
Storage
Tivoli Manager - -
Storage 9 / m SAN File sharing I
Network bt s
IBM Manager_ i~ B Disaster protection ’
TotalStorage -
i r - . .
‘-,sn%e?:pfts ' Ll Data protection and migration I

| W Monitoring, reporting, and automation l

II Device management and configuration |

B & 74 IBM &#B8BCAN)FELTLAE S

(—). IBM TotalStorage Specialists
IBM #4 Specialists ## T £ ¥ 2 R RHFE — @B L4 % H
HEFERJTEAIHEE © v SAN Data Gateway Specialist & SAN
Switch Specialist # - BERBLEEZ T REF PR E > SR
Mi& - SAE-—EENE > RBATHEHEE L A (clement

management) °
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(=). IBM TotalStorage Experts

IBM TotalStorage Experts % 32 T B v] SA 3 83 7% &4 B 32 5
e AR ERANRTURZLBAEH TR LT RREHERH
MeyEE —EE 0 TURSFBE TS ERENKRL BERELA
B EERME RERE BN TR S EE I A(element

management) °

(=). IBM Tivoli Storage Network Manager

IBM Tivoli Storage Network Manager =] LA $% 4 4% 15 49 %
(SAN)# EEE B AE G IFH B3R » 7T U B R FREE
FRERAGROBAE DA > RENEL B 0% E L A(network

management) ¢

Tivoli Storage Network Manager (TSNM)

»Single point of control
=View physical/logical network First to support the ANSI T11 FC-MI

-Launch management applications |(Fibre Channel-Melhodologies for
Interconnects) standards profile

eDiscovery technologies

sinband and outband event support

e

' . E}& “!5'.1&@&

oL .UN access management

oFile system automation
~Monitor and extend file systems

L TR AT g,

B % 75 IBM Tivoii Siorage Network Manager
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(w). IBM Tivoli Storage Manager
IBM Tivoli Storage Manager 5] AR B H e91%3# > AR K #
WABHHRE » QI EHGHL - DERERGAE RENER
J& ) % 32 1. B (resource management) °

(&). IBM Tivoli SANergy

IBM Tivoli SANergy T AR R E X M9 £ L %
(sharing) ¥ oy & > & B » & & #9 % 2 T A (data management)
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BBk

BARARMALZAPTHFTGHEEBZLHBRT T TARAR%
EMTCOERTHEOEN > B TANEZ B GINRREL » HP
SEBTHOBERGEORE AR > 4 —ARHBE -

B EG TR Ao EARPN > 85 B3 i 77 % (DAS,
Direct Attached Storage) > 2 E b5 5 T - HREZ T AR
B HARBETURETRESE LY — R EARBETUREHEABR
TFERBERECIRE » BRANBERES L EE M TR ENAS,
Network Attached Storage) » #4FF k& ¥ 5 FEMA - T s B EF %
& o RN ¥ o4k 8 (Fibre Channe) i fif 49 £ % - 44 438 (SAN)
A TS E SRR RIEERE S NAEBREGE
Mo RETORREHAZN THo, EH% -

HREBCANERWBERAR  TEXROBRARS » DELES
FALCETHUER RAFRRGEBRG Rt HFLALER
Hy 4% IR EE(SAN) » F T H AL B AB(SAN) G E Y FEEHKE -
BOERGFNBERAERS LTRGBS TURATHFESR
(SAN Data Gateway)42 4t {4 4, SCSI # #7 B A~ i 352 5 45 18 34 (Fibre

Channe) /£ B - d 69 1S S 16y & R e 434 > (R 7FBRA 403 BA4R R ©
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PEMEATHATREL AL TRALBLHMETTER
A BT kA X % K (switching) # #4338 (SAN) > SE R 4%
B (SAN) S & B BB AR SR E a0 - EB TM 05
FHTETRBEAGER -

B Ak S @38 (SAN) K & 6 S5 AL 41 » B4 E B (SAN) &) & 32 0,
EEBAM - ERES - RHERTR AHURANERFERRRE &Y
I w ERE B @R AT RE R A 0 3 el A
SAN)EZH#E - 2% ZERHRARGCAN) S EFEEALTHEY
BN BBEBCAN)MEFELBAEZHRIEFTERNAL - FRER
F Bl — Bhg 6 & S A RE BRI 69 % P18 32 T B - B T K98 FE R4 3548
B(SAN)H & B A2 B - FEARGE A B (SAN) 84 ¢ 238 1% -

BERGAR AT ALY BN ERAMESRER AL EE
(Fibre Channel) &) #4 3 49 38 (SAN) - {2 R 4% 4 38 (SAN) &5 S F] 58 1+
& CEBREEAFMNE R  BEHEAMRERGCAN)MERF
Mo FRALEFCEEXBOANRT  BREERS T HEEFAH

RRAGERAER -
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