32 5
2015 10

Journal of East China Jiaotong University

Vol.32 No.5
Oct. , 2015

:1005-0523(2015)05-0110-06

OS

Mo 3

330013)

M T BRIEFDEENEZREN HEENSHEE MM A 0BT E R RGN LR L, T 554
T OS(operation system) % 7 1% 69 2 9% B & R AR BT R, FAEMEAN T XERT HEHEREARG T RE FELER,

TR RR TG SRR RERGA TR RRLTRAELRF N,

R R B R
:TP392

DOI:10.16749/j.cnki jecjtu.2015.05.017

1
RPO/RTO,
2
[4]
:2014-12-25

(14GD11;14GD02)
(1980—),

A

2]

(20132BAB211013);

(RTO),

’

10

(RPO),

RPO/RTO ; °

(GJJ13330);



3
SAN , 1 °
LAN Internet LAN
SAN SAN
1 /SAN
Fig.1 The operating system level disaster tolerance principle based on
the Ethernet/SAN network
3 ” s “ SAN ”
( ) ( ) ,
b [5]0
1 °

3.1

“ 7 “ Internet” o VVR
(Veritas Volume Replicator) o VVR  Symantec Storage Foundation

- VVR (Logical Volume, LV), DBMS
RVG(Replicated Volume Group), RVG , SRL (Storage Replicator Log)
, RVG /0", SRL ,

SRL ,DCM(Data Change Map) , .

VVR ; ] ; 5

, 170 ; VVR 170 ,

3.2 SAN

“ SAN ” “ ” o , LVM

SAN ®, VxVM(Veritas Volume Manager) ,
AIX, HP-UX , LVM , LVM ,



112

2015
- VxVM Symantec Storage Foundation 5 VxVM
’ ’ SAN
, SAN o , VxVM
o , SAN , SAN
VxVM
1) , SAN VxVM , o
2) , ( ) , ,
3) ,
, LV 1/0, ,
4) , VxVM  DCO (Data Change Object) FMR (Fast Mirror
Resync) o
SAN o , )
SAN o DWDM (Dense Wave Division Multiplexing) .
4
b IO ’
4.1
PIT (point in time ) o , RPO ,
RPO o ) )
o 2 o
ervr
o : l e, .
: EMC Symmetrix TimeFinder
EMC CLARiiON  Celerra
SnapView  SnapSure ; IBM -
FlashCopy VolumeCopy ; PIT
HDS  Shadowlmage o 5
4.2

Fig.2 Local replication and disaster tolerance principle
based on the array



5 : 0s 113

1
Tab.1 Comparison of remote disaster tolerance replication based on array

100 km ,
IO ’
, 10
RPO 0 0
, 0 RPO ,RPO
o] b IO o b
:EMC Symmetrix SRDF, CLARiiON EMC MirrorView,
EMC SAN Copy, HDS TrueCopy, HUR, IBM  PPRC, Remote Mirror, HP  BusinessCopy o
I/O , “ ” “
" , , HDS HUR o
) ) , RPO/RTO,
RPO/RTO °
4.3
b 3 o]
B Ly
( )
( ) Tt . Tt
A, : A, :
(a) (b)
3
Fig.3 Three-site disaster tolerance structure principle

, 0 0 RPO RTO, , ,



114 2015
, RPO, , RPO
RPO .
b b o 4 o}
LAN1 LAN2 LAN3
ATM
DWDM DWDM ATM ATM
EMC DMX EMC DMX EMC DMX
SRDF/S SRDF/A
4
Fig.4 The cascading disaster tolerance structure principle of three sites
4 3 , SRDF/S( )
DWDM s °
, 5 EMC Symmetrix
SRDF/A ( ) , ATM ,ATM
LVM , 5
DWDM 'ATM
SAN i —~——>" ] SAN
~ VxVM ‘ : TrueCopy
5 0OS

Fig.5 Three-site disaster tolerance example of the host OS layer replication technology

combined with the storage replication technology



5 : 0s 115

, IDC IT °
b b ( )
) ° , ,  ETL
5
, , , 0S
, o Oracle, DB2, SQL Server
) ’ (
) I0E (IBM , Oracle , EMC ) ,
[1] . [J]. ,2014(13) :25-26.
[2] , .Oracle [J]. ,2012(2) :182-184.
[3] . [1]- ,2014(7):104-105.
[4] , , ) Oracle [J]. ,2012,11(21):61-64.
[5] , . [J]. ,2013(9):45-47.
[6] ) . [J]. ,2014(1):109
(7] , IMS [J]. ,2014(5) :25-29.
[8] , , ) Web [J]. ,2014,31(2) :105-111.

Research on Database Disaster Tolerance Technology
Based on OS and Storage

Chen Xiaojian
(School of Railway Tracks and Transportation, East China Jiaotong University, Nanchang 330013, China)

Abstract . The related characteristics of database backup, including the physical backup, the logical backup, the
static backup and the dynamic backup, were firstly analyzed in this paper. Besides, key factors of database
disaster tolerance were reviewed from the viewpoint of database backup. Then, this paper mainly discussed
database disaster tolerance technology based on OS (operation system) and storage, and illustrated the working
principal, structural features and specific applications through structural diagrams. Research results provide
useful reference for the theory and practice of the database disaster tolerance technology.

Key words: database; backup; disaster tolerance
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