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EMC TimeFinder #:#4 & SnapView » R & 4 TH R - A B KR
BRERIFZEER -
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fiber channel SAN % £ » s h £ XK 4 & SRDF Ri& %% 1E
data center #4447 3% % - SAN # A 5 £3F » M Lehman 284 M T
SAN ¢4y & 4 £ 2| SAN A REHMAMAFRATELAL  TH
32 B AR 8 R HEER o Lehman 8] £ @ %48 & F & 4y data center

8



RN E A& A FHRZ fiber channel 48i& 4 > 24RO BEN T A A ik
&) T3 #8i¢ - H1E Data center % i & 7% 42 1% ¥ & production site » 1 JF
— 18 % production site f % — {8 & Recovery site °



% vg & Next generation storage & SSP ju i A% A %
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Managed Services ~ 4% 2 (Security) ~ 447 B #5(Storage) ~ Service Level
Agreement ~ VPN(Virtual Private Networks) -~ #9 & (Network
Management) ~ Content Services * Professional Services o i A% £ &4t
HEEARS M- LR ARSHERAHRAEXE EMC 232
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. B M % E gigabytes & terabytes B0 A {# 444 Parallel

SCST iR R - H— R ATH L  EALABH L X H
LRARRHE - EREMIREY L BFHFEEHRSCSI £ FRAR
TR - MB > T R R R AR BRE - AGRAAEAR

B AR B ENREENO AL -

AR B AR SR 0 B 4F 57 rack-mount 25 X 0 &
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O SHARE
COMPUTING
DEVICE

CIFS : Common Internet File System

NAS : Network Attached Storage

NES : Network File System

SAN : Storage Area Network)

SASI : Shugart Associates System Interface
SCSI : Small Computer System Interface

SMB : Server Message Block (protocol)

B KB A DAS - NAS £ SAN =48 > T4a ZHELRH
REGBATE
(—) DAS (Direct Attached Storage)
DAS * 2 oG EREMN @ F (Host Bus Adapter -
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(=) NAS (Network Attached Storage)
NAS &4 B & & UNIX & NFS (Network File System)
3, Windows NT &9 CIFS (Common Internet File System)
Be iRty -NASHEXAEAUTRBAERNHE -

1. &P IT AB &AL
B NAS 4% 3¥ % %38 browser # GUI @R EF » BLTH
4 28 e fE AT — B3 25 AN NAS - #y B & &5 NAS =Tt — A% A F1 AR
BXHAAXBTHEELRNBEEZE > BLBKAT ¥ RE
(total cost of ownership)

2. THRIRIF I TR oL AT
W EHEHRR I M e 1T At RELLARERE
w0 2R AR B K B R B 63 o T fo 4
o MEFAKE > MARMBEFEERFALER R
AT NAS 7 0 RIST AR ABFHEAGERT RS E -

3. MEBFMREG AR
B ER ERRZATHREEEECRY AR NASEHA T
FANOHEFRSE  RETRRGFRB AR -

4, TRESHFELAGREREE
Fawm b ERFBRETRL FRERANBEAFE24 L
NFSCUNIX) & CIFS(Microft Windows) » NAS &9 k& z—& %
BEEHERAFEFEXERTF - BRFHEH T RSN
EAEY LAREAMESOERAT @ floitd B
WY FBALGAE -
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Fo K49 % 3 T B 4o Microsoft Management Console ~ Tivoli ~
HP Openview ¥ %4> RtT R4 A AE®E &L o Lo €
FRDROEABREEAGHRBE -

6. B@MHHH
NAS TRAEFRHEZRFAMRSE A AR AR S 69 A T et
0 CPUR k3t B 260 H A RATE Mt > M ARAEED
filer £ ¥ — 45 R R T A et 9 B4 -

(=) SAN (Storage Area Network)

SAN &9 X & &9 o A A AR % ~ HBA(Host Bus Adapter) -
Switch(X# %)~ 447 % & (4w Disk System ~ Tape System) »
HuB(%4 %) - % & % ~Cabling R kfk - ARBEERAA
A8 E Ky -
—RRRBGAR > SAN A AT 6945 % ¢
1. %4% H 440 SCSI W&

THEETREGEN > B THEEBGTER

BAAEQS 945 e

Connection & &) latency 48 & & A 7 #& #

L

Connectionless AR#
5. MATHKEW £ 2kB)#y frame THZF ~ HHE - 1&
HESEEH
6. RETHBEHOHELE
SAN #9363 X £ 5 A % # % (point-to-point) ~ E ik
( Fibre Channel Arbitrated Loop ° FC-AL ) £ &9 jk
(fabric) ¥ =#® X > @ Fabric 64 R & SAN £ &)



A -

NAS gt SAN 2 b #
NAS sz SAN #9 2 & & % B £ (sb & f&3x SAN # A native

Fiber channel)

3 e ISAN NAS

SCST 1/0 & 44 |& 2 ( S
ISCI/IFCP/SOIP %)

8 % 3 eh Host|R ToRRE@EBNEF

1/0 adapter

T E AR 417 AR E &

R HE AR T & & IP

FHRAER %5 z

BAMEHRSE |F Z

* # overhead & (&) & (B 77 )

XEBERRK A, &L T (HEw CIFS & NFS

& & % & 1P & A 8%)

A 1/0 Bk |F & (TCP 8% g &, UDP &%

#% & custodial 43 Al E)

AR %R & FE

%3E [/0 commit | & (TCP g #,UDP &Y
£)

BN 911 T4 0 & $E#54% (disaster recovery)Z HRAREIF AL 5




Het 2 475 F K (network-based storage)s: E| /R K &9 £, - B AT
o ARAE R &) Rk B @3 K8 B NAS(network attached storage)
& SAN(storage area network).

NAS Z—REXBAE—F &Rt &G PR EEANE
%o R|E—AE FILOBAEAE  ALBERT > FRGARSTER
Rt ¥ A% L& - AEROARANREBUEEARS )
e RE—ERBER HFREABRFTE - CEGAN PO ERRR -
ERBGEIE -

SAN B &HF A HRLLHEREHZFAMSE RFARS KE
(cluster of servers)8y 3% - CE A B AR A ETEZ M - HAER TN
TREMEADEZHATE -

SAN #1 NAS —it4g £ 2 : SAN £ A fiber channel R #: > b [P
HEARBEENSZHENHAES 0 BRE B AHFH K (block I/O
storage) T 32 4t tb 4% K - E (file sharing) 7 X, & 5 &9 532 ; &7 SAN
& 5B 69 &) 4838 (sub-network) ¥ X, © 2 L EE HIARIE -

SAN RS ERARH  ATHEPTEY @ © RAHREILELF L
RADARBRANHGZEREERR A FRALEBME TRAAERE
REOHWE - BAT A — L BKETHRE > 4o ESCON & FICON -
W LA ¥ % T 4 -ESCON(Enterprise System Connection).2 IBM
S/390 fiber optic channel» 4% i% i& & % 17MB/s- FICON(Fiber connection)
% IBM K& x #% 2 i@ i# (channel) » & B4 fiber channel 42 # & K a4 - (%
%3k £ &3 ESCON # 17MB/s #2 # % 100MB/s > & — FICON @38 7T £
HEE|HF 4000 /O 934k > 48 ¥ 7 8 48 ESCON -

BB NAS RRTHRMAER S FRSANMAEH—HARA
NAS £ & s el & R3E A » 2K M B AT A DAFS(Direct Access File



System)#y i 38, » &% &8 NSF(Network File System)& CIFS(Common
Internet File System) 2 i# @ 4 » & B ¥ & &8 Network Appliance & Intel
£] 3 &) DAFS Collaborative # & & # &9 > B 37 & & & IETF
Internet-Draft - DAFS ] s f£ .45 3% 14 ~ Gigabit Ethernet & #7 i 33,89
I 47 InfiniBand E3&4k o kR DAFS & 5 4 2 4% A M BUR
RERTHRIENFS RCIFS ey H AR EE £ -

BA F 48 3¢ Storage networking » % £ & > 25 B @B N HE R B R
B BEARCAFENBRETE RLEEEFSERB B BT
FIRHAREBEREFR T EY— L@ - BATRMEZHANRE
MBER P&y F K -

Fiber channel: fiber channel & — 18 €42 £t 4 > CO AR T
FHRXHFH L@MEA - B block-level(48 ## file-level)#y 1%
ERHE O BAHAE QOS #4 » H F 64473541 62,18 % (guaranteed
packet delivery) » i % LUEER block 2 o 89 B+ & b sUdE £ B Ao
RAFiL o) RARE ) NAS F K R4k - it fiber channel & 4£ 4B &
Wi L3p 0 HLTHICHARER RS EBA -

SCSI & block-based &)@ 31 € T A R4 & SAN # storage array
691§ 3% » 37 fiber channel 4%7F 7 SCSI % &K #4944 #5(command
code) » B b » AR (R % 7T LA &5 SCSI #8 #8 (migrate) £ fiber channel » @
A sb 2 mEAE B B AT 2Gbits/s &9 M H7 d24% fiber channel £ % 2|7 B -
% & F 8] fiber channel #§ 4 4k SAN Z i 648 4% 5% & # %] 2005-2006
£ o

fiber channel #z & @ a9 2f 4y XL MRA 10 22 > BAKE - BA
4 % & (legacy)#y fiber channel #9345 » R m FEHF R -

AN IP L&t TERMBITEAIP RIEABFSHEHR



i (storage traffic)ty T A AR B F A - IPR—ARAHARBRE
HiFt o HH S R WAL RMRF o IP 2 fiber channel & Gigabit
Ethernet /8% » BB &% # » ¥ % Ak 7 fiber channel 36 8¢ 69 % R -
2| R & 10Gbits/s Ethernet 4, % IP-based storage 89 — ABh /1 ET £ 4
BERNHSEM > #l4 remote mirroring, replication, electronoic
vaulting & i 3% &48 36 1K i & &1B SAN - K M » IP storage {£ P AE ~ <
FHR A F @B SR fiber channel- & # IP & best-effort & JR%5
B K% KA 1500-byte ¢ frame X/ TR{E4F IP FH iRt 8
fiber channel #f €, 89 1% 3£ #9 28 R4K -

iSCSI *T 3k SCSI #4448 &y TCP/IP £ 45 4835 L 143% » & &K 47
& & Cisco & IBM 4% i 44 IETF R # /& » M SNIA(Storage Networking
Industry Association 4, % # iSCSI - £& iSCSI 8% » SCSI 44 % 3% ¥ JE
ZE IP A& 1%:£ block-level & &} - 4o ] fiber channel — 4% » iSCSI 4,
{9 T SCSI 44 % - — A # 2 ¢y iSCSI 4938 F 5T 24 ;4 A fiber channel
WL ETUARBEHCRBIL LS - FERKORLKLALR
end-to-end iSCSI SAN - i ¥T # & iSCSl-enabled #93% # REAE > 4
#& & iSCSI host adapter & IP switch #v tape library & disk array R i
& Ri o 43 #AR iSCSI £ 84X, fiber channel 89 T e MR K » i3 — 48
TREAD € 3t A7 o ISCSI A T A M P/ AL ERL - X ER AR
B35 o B T4y & Sz — % Cisco 5420 storage router » & # 2001 43
H ¢ & iSCSI 2% #5 & fiber channel & #to H & 2 8] 404 4 7 #21SCSI
B RIBE ~ FIUIR BRI - 54k iISCSI 48 B &y H A LA fiber
channel 3% ## 3% A @1 iSCSI 48 569 IP 3% -

b — R > iSCSI AEMRFH F % &AL NAS M ARL fiber

channel -



iSCSI A 12T st NAS — 4k & 3% file-level &5 I/O - iSCSI
448 52 32 block-level &) F 4 -iSCSI & T 46 1 AL B & NAS A&k iz ey
B~ E B TAR R a6 3 AR o 48 ¥ 36 ISCST 3% B 4938 Ao & 3848 NAS
7£ % & £ % fiber channel SAN #:if o

IBM # 2001 % A iSCSI #1353 » 3 # T TotalStorage IP Staorage
200i- 38 & »iSCSI-based #5 NAS % 4 o £ ¥ B # 4o Network Appliance-
Quantum/ATL ~ Hewlett-Packard ~ ADIC +, 3 £% 4% 3 4 $2 iSCSI 48 5 &Y
y-

¥ iSCSI A A0y —2% SCSI ¢4 HEE IP sy A KEH
overhead M 1% rg 4 ¥& (latency) - HBTA(Host Bus Adapter)# 3% 3t 2R & 42
IR % CPU RIE TCP/IP &) & 45 » L & H4 T © 3 % BB 4o Intel »
Adaptec ~ Agilent ~ Alacritech + Emulex ~ Qlogic %R B 44 i 47 8] 3K &%,
HE R BMeW P AAL L iSCSI Ae AT H# 4

577 B % 12 4K 69 B 4o FalconStor ~ DataCore %38, % # iSCSI -
IP #4298 F /1 eh##E 4% &4 IBM~Cisco A& Nishan # 7T gE 44 & 1SCSI
493 i - EMC ~ Brocade ~ McData 4045 th #e AP #§ 12 R R 89 & o £ % 4%
iISCSI - Ri& » iSCSI #4 & & B AT 4RV -

tE 77 BB A 69 B — % K € & FCIP(Fiber channel over IP) °
FCIP # A 44 & & é.4% Lucent Technologies & Cisco % —2f 4 & B i 12
ey o B SE R IETF A& #4337 - SNIA & X 45 sLAR 8 o

LR B R e SRR R Y R A Y AT & SSP W5
ST R AAIE SSP W BB XM — B4 - H5Q002)F T A -
StorageWay #% Cable & Wireless 24 200 ¥, £ 7 J4 8% > StorageWay & —
F &b # 69 SSP(Storage Service Provider) @ £ Exodus Communications
1P Ak AR 0 RN 5(2002)4 2 A 4k Cable & Wireless £A



750 ¥, £ 7o 8% M StorageWay /& 4 Bp host £ Exodus Communications
M A o

72 Cable & Wireless # #% 7 Exodus Communications Z 1% * 3¢ /m T
J& %424 Exodus Communications Ff 324 &) NAS & SAN BR% » £l
g% T StorageWay Z & - B34 jod2f high availability redundant &
managed service & backup service f£ i Z A7 * Cable & Wireless 7 2001
% 8 A8 7 Digital Island - Cable & Wireless it R #,—#x 43 telco &
B K% SSP AABFHT  AARARLEIERFHTA IBM
Global Services & EDS o @& StorageWay &9 # F & & » BI85 &
(stand-alone)SSP # ¥4 X €47 F 8 o M & a2 5 managed service
AT —FRBHOTERXTXABANZAEY - flo > TEHA IBM
Z Managed Storage Services Z B °

Managed Storage Services - Family of Offerings

Data and Storage Archktecture Planning I

Erﬁ;glrageﬁ Proof of Concept and Interoperability Testing .
Se eme Configuntion, Implementation and Planning I swrge |
rvices . | Operations !
’

Center '

Ranote th-\ﬂng Dda

l Tt ~
Coyy Vauklng - Striping g
. (RAD) /l/
s -/_ N\

) S
Base |[SANandNAS ires Jloc 3t o
Services setup & lmp(anecmon"resung 24x7 I\bnlhonngcaﬂ manaaemnm
ces r' pport & g -UsageZP Reporting /
—J T

Customer Premises IBM Premises

Premium | | Bakun/ 1 Local
Risstoin Dk
options - Mmorlg

BB ATAEY R storage BZEMERAFHFHMm—F > MILE
4& storage b e % i 3 R4 8% F storage K & ML ¥ storage B Z
&M o Bt kofTHR A AN — BB storage FRRER RS -
EHARE LR - ldo o dofTE & server & storage ZHEHRE
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3 storage HAKFT A S UARKAA AR XN BA SRALAD
HFEWAME EROEY > L4ME% - BN - 2EEME - RKRE
FRGMAEE — @A R E P X R4 o AR A A R A
GHMAHR_REZARGHE PO FRS B —FFEMRH b
—@ % FIAE R & F > %A storage management &9 ¥ 7 - & T storage
BRERBRZAE > HRA M B A E E storage R AWM -

4o £ 3% A network storage REBMAB RAY A% R TEE
storage £ AR BB ATTER RO E RIS HATEE
storage BLURGHER - REAZH LR ~ERKXR & - BNBH

(communication channel) & 1§ f % % 32 o
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