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Abstract: A new data backup scheme of automatic voltage control ( AVC) system based on SQL Server Agent is proposed. The
backup of the databases is carried out based on the features of regional power grid. The problems of log overflowing in AVC
system are solved by clearing the logs and the expired data files which improves the efficiency of data backup. Through the
FTP protocol the off — site transmission between the master station of AVC system and its sub — stations has been realized
thus RPO and RTO are improved and the disaster tolerance of the system is increased. This scheme does not use any other
made — up backup software and it is realized by the application program written by SQL Server Agent. The scheme is of sim—
ple operation and low cost proved by the trial operation in AVC system of Sichuan Power Grid. Besides the results of the test
prove that this scheme has excellent performance and meets the special requirements of data backup and recovery of AVC sys—
tem.
Key words: SQL Server Agent; regional power grid; automatic voltage control system; data backup; RPO; RTO; data recov—-
ery
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PRODUCE PROCEDURE
FULL_BACK-

UP.LOG_BACKUP  DIFFIERENTIAL_BACKUP,

xp_cmdshell
o AVC
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FULL_BACKUP ) o
PRODUCE PROCEDURE FULL _ BACKUP AS DE-
CLARE
@ bakadd nvarchar( 100)
@ datefile nvarchar( 100)
@ bakfile nvarchar( 100)
@ rarfile nvarchar( 100)
@ copfile nvarchar( 100)
@ copemd nvarchar( 100)
@ delemd nvarchar( 100)
@ raremd nvarchar( 150) - -
set @ bakadd = d: \backup\ databasename\
set @ datefile = databasenamefull "+ cast( Year( GetDate
()) as varchar(4)) + cast( Month( GetDate( ) ) as var—
char(2) ) + cast( Day( GetDate( ) ) as varchar(2))
set @ bakfile = @ bakadd + @ datefile + ~ bak”
set @ rarfile = @ bakadd + RAR’ + @ datefile + 7 rar’
set @ copfile = d: \ backup\ copy’ + @ datefile +  rar’
BACKUP DataBASE databasename TO DISK = @ bak-
file WITH INIT NOUNLOAD NAME = N “data—
 NOSKIP  STATS = 10 NO-
FORMAT - -
set @ copcmd = Xcopy "+ @ rarfile + "+ @ copfile + 7Y

basename

set @ delemd = del "+ @ bakadd + “RAR\" . rar’
- - RAR
set @raremd =\ WinRAR. exe a —ep —-df "+ @
rarfile + ~“+ @ bakfile
WinRAR. exe

exec master. . xp_cmdshell @ copemd

- - —ep —df

exec master. . xp_cmdshell @ delemd

exec master. . xp_cmdshell @ rarcmd

go**
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Windows Server 2003 FTP 3
( ) . FTP
. . AVC
FTP ° RPO  RTO .
bat . (1) : CPU 4 x 3
open Ip GHz 8 G 4 x 146 G SAS . (2)
FIP - CPU 2 x2 GHz 4G 2 x146 G SAS
TP . (3) L CPU 2 x2. 4 GHz
verbose off 1 G 160 G SATA . (4) 10/100/1 000
led Mbps. °
mput * . rar ! RTO
bye /min /min
RTO 18 5
2 2 RPO
3 AVC /G
/ ( ) RPO/min RPO/min
1 2.9 2 2
° 3 9.2 5.8 5.8
6 21 15 15
4 12 49.4 32 14.7
15 57 38 5.1
18 60.3 42.5 14
AVC 24 97 62 15.6
.18

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



34 5
2011 10

Sichuan Electric Power Technology

Vol.34 No.5
Oct. 2011

/ /GB

/GB

2.6 2.6
20.8 2.9
4 25.3 1
29.4 3.1
8 52 1
11.5 62.7 2.5
12 65.6 1

RPO
RPO

RPO
RPO o

RPO

6 RPO

15.6 min

1.4.8.12
0.5.3.5.7.5.11.5

65 GB

RTO
AVC ;

15 min

RPO X

SQL Server Agent  AVC

RTO

RPO

FTP AVC

SQL Server Agent

10

AVC o

AVC I
29(6) : 119 - 122.
Chong — Won Park Jin — Won Park. A Multiple Disk Fail-

2009

ure Recovery Scheme in RAID Systems J . Journal of Sys—
tems Architecture 2004 50(4) : 169 - 175.

Weijun Xiao Jin Ren Qing Yang etal. Design and Analy—
sis of Block — Level Snapshots for Data Protection and Re—
covery J .IEEE Trans. Computers 2009 58( 12) : 1615 —
1625.

Weijun Xiao Jin Ren and Qing Yang. A Case for Contin—
uous Data Protection at Block Level in Disk Array Storages
J . IEEE Trans. Parallel and Distributed Systems 2009

20( 6) : 898 -911.
SAN

J. 2007 33(4):233 —235.
Philip Bohannon Rajeev Rastogi S. Seshadri Avi Silbers—
chatz and S. Sudarshan. Detection and Recovery Tech—
niques for Database Corruption J . IEEE Trans. Knowl-
edge And Data Engineering 2003 15(5) : 1120 - 1136.
Brent J. Liu M. Z. Zhou J. Documet. Utilizing Data Grid
Architecture for the Backup and Recovery of Clinical Image
Data J . Computerized Medical Imaging and Graphics
2005 29(2 -3) :95 -102.
Cunhua Qian Syouji Nakamura and Toshio Nakagawa. Op—
timal Backup Policies for a Database System with Incre—
mental Backup J . Electronics And Communications In Ja—
pan Part III - Fundament Electronic Science 2002 85(4) :
1-9.
S. Gopisetty E. Butler S. Jaquet etal. Automated Planners
for Storage Provisioning and Disaster Recovery J . IBM
Journal Of Research And Development 2008 52(4 -5):
353 -365.

2004 32(20) : 60 -61.

19 .



34 5 Vol. 34 No.5

2011 10 Sichuan Electric Power Technology Oct. 2011
~ ( )
2 o
| s amai _ N mntvmteegximew‘ 5
W HRE
LR 3] | | I — I ]
2
> 1
) I 2001 25(3) :70 -73.
o N N 2
. . ] 2004 32(9):7 -11.
. 3
. I 2006 26(23) :
25 -31.
4
’ I 2003 27(1) :52 - 56.
5
° J. 2005 29( 1) : 13 -17.
> 6
o I 2007 25(4) :152 - 154.
. ( 12011 - 06 -21)
19 ) 14
11 . . J. 2009 29( 12) 98 - 100.
2006 34( 19) :42 —45. 15
12 . NAS J. 2001 21(1) 5-38.
J. 2005 26( 6) : 905 —908. 16 . ERP
13 . SCADA ] 2008 28
I 2005 29( 16) : 90 - 92. (12) 88 -92.
13 . EMS ( 12011 - 04 - 10)
I 2009 33(17) ;101 - 104.

e 49«



