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> Giai phap cluster trén Linux dung phan mém
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> Panh gia va ket luan
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* Hau hét cac hoat dong kinh doanh,
giai tri hién nay déu dién ra trén
moi trro'ng mang.

» Céac giao dich dién ra voi sO lwong
khong 10.

- Cac that thoat do down-time ngay
cang lon.

* M0 hinh NonStop voi kha nang
24x7x365 la diéu kién can cua cac

doanh nghiép kinh doanh hién nay.

* Huwdng t¢i muc tiéu xay dwng giai
phap dap (rng cac nhu cau thuc té
trén v&i mot chi phi phu hop tai
Viét Nam.
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Business Traditional Internet Cost
cost System Reduction
Airline Tickets  $8 $1 &x

Banking $1.08 $0.13

Bill Payment $2.22 - $3.32 $0.65 - $1.10
Life Insurance $400 - $700 $200 - $350
Software $15 $0.20 - $0.50

Brokerage $ 69 - $150 $10.00

\ - $1,500

Commerce on the Internet

$1,000

B Business-Business
B Consumer

$500

. $0
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Co so ky thuat

Dac diém

Acceptable System Failover Time
. Hiéu SUét hoat déng cao survey of Data Center Managers
. . . ] 0<30 Sec_\ 3':1' ﬁ:’fc'
(Active-Active) o 9%
 Kha nang mé réng.
" 1-5 Minutes
> 5 Minutes 7%
(Nodes) 7L
99% 87 hours, 36 minutes
(General purpose system) , < .
99.5% 43 hours, 48 minutes ¢ Tlnh san Sang cao.
99.9% 8 hours 30 minutes mps
(Most high availability systems) (Red u ndanCY'ReS il Ience)
99.95% 4 hours, 23 minutes > v , = A
(the best high availability today) « Kha nang tich hO’p nhiéu
99.99% 53 minutes l]:ng d ung.
99.999% 5 minutes
(Continuous availability system)
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Co so ky thuat

Cédc thanh phan cluster

CLUSTERIN G

e Cac node thanh vién Clients
 Chwong trinh quan tri cluster
. Ha tang mang

« Hé thong lwu triv

(SAN, IP storage, shared Qﬂ Lgl El l@l

storage...)

« Ung dung cluster
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Co so ky thuat
Nguyén ly hoat dong

Failure Modes and Recovery for High Availablility

Power down failed processing node

Linsuccessiul
recover

Succe sful
recovery

Power cycle falled processing node
I Unsuccessful

recovery

Cluster Hardware Fail over all applications on processing node Successful
detects failed and reboot failed processing node Weq 4

processing node
Unsuccessful tem regains
oo Sys egair
full functionality

Fail over application to another processing

node and reinitialize failed application Succe ssful
TeCovery
Unsuccessful M Unsuccessful
- recovery
S wpicao astar
i pruc:;sp ;wmlt i okt ity
recovery

Succe ssful

Cluster Hardware Reinitialize recovery
detects failed 5 peripheral
peripheral
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Co so ky thuat

Phan loai cluster

- Khéng chia sé hé thong lwu triv

el e
ServerNet ServerNet
Node 1 Node 2
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« Chia sé hé thong lwu trir
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Co so ky thuat

Phan loai cluster (tt)

Node 1

REETTIR | [onaniot ]

Node 2

FC Adapter

FC Adapter

IIIIX.

i

JTITTIT

i

IIIIX.
TITIT

IIIIX.

i
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Co so ky thuat

Phan loai cluster (tt)

. Slngle System Image

A
C;) Apps Apps Apps Apps
T| | Middleware | Middleware  Middleware | Middleware
(<B)
Ol
8 Single system image operating environment: NonStop Clusters
$ (Virtual memory, process mgmt, file system, sockets, interprocess comm, etc)
S
o |FNEsTH| |[TesT| (Festy| |FestE
=)
8 Processor Processor Processor Processor
© Cache Cache Cache Cache
= Memor Memor Memor Memor

ServerNet technology

Internode message flow
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Co so ky thuat

Cac mo hinh cluster

Load Balancing Cluster

High Availability Cluster

e-mail
Server

e-mail
Server

WAS WAS WAS
Instance Instance Instance
1 9 3

Load
Balancer

Load
Balancer
Primary

Load
Balancer
Backup

Cluster chia tai Cluster HA

High Performance Technical Computing High Performance Commercial Computing
{Message Passing Cluster) (Parallel Database)
Code Code [n]=] DB
— Segjl'ne-nt Seq?ent - — F'art1'rtim F'ar;itiu:un -
Code Code OB OB
= Sagment Segment [ ™ Partiticn Partition ||
5 4 3 4
Code Codea [n]=] DB
™ Segment | Segment ™ ™ Partition Psrtition [ |
5 G 5 [
| | Code Code || OB DB
Seggn-:ant Squmnt ™1 Partiticn Partition [
[; 7T
I | '| [
High Ferformance Interconnect High Performance Interconnet

Cluster xwr li song song (tt) Cluster xtr li song song (tm)
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Co so ky thuat

Mébt sé hé cluster trén Linux

* High Performance Cluster: Beowulf

» Load-leveling Cluster: Mosix, LVS, Pirahna

» Storage Cluster: Sistina’s GFS, OpenGFS
- Database Cluster: Oracle 9i RAC

* High Avalaibility Cluster: LifeKeeper, FailSafe, Heartbeat
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Storage Area Network

Cau trdc

LARMIW RN
T TR R Rl TS PR

« Thiét bi lwu triv

* Fibre Chanel (FC)
Hub/Switch

 Host Bus Adapter

o BT By
>: B
I
|
|
o : i
b
W
-
BilA MB g

Cau tric SAN
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Storage Area Network

Uu diém

. £ n Storage Subsystems Market
- Hiéu suat hoat dong - wwneu;:ues ($B)
- D6 san sang -
. Storage /
Subsvstems
® Chi hi E* an j’//’ﬁﬂﬁ)
' E 26 :;/f /,,—
e Kha néng mo’ r@ng g 20 _/ Ext.RAID
Lz . g E 12 _ SAS
« Thiét bi lwu trir da dang 5 NAS_
i ____'__.__'_,.'--"""‘—‘r SAN
- Kha néng tich hO’p 1996 1997 1993 1999 2000 200

Giai phap High Availability trén Linux



> Gioi thiéu

> Co s& ky thuat cia hé thong cluster

> Giai phap cluster trén Linux dung phan mém
LifeKeeper

> Panh gia va ket luan

> Demo

Giai phap High Availability trén Linux



Giai phap cluster Linux-LifeKeeper

Uu diém cua cluster Linux

=+ |4
ﬁ»l“"m‘
5
[* 5
-

"

]

- Bao gom cac wu diém cua
HDH Linux

« Co6 nhieu chon lwa

I
il

M
Il

- Pwoc nhiéu nguon hé tro.

e

L HEHHER
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Giai phap cluster Linux-LifeKeeper

Doi twong - Pham vi tetng dung

« Cac co quan nghién ctru, triro'ng hoc.

 Cac doanh nghiép hoat dong trong linh vwe tai chinh, ngan hang,
bao hiem ...

« Cac nha cung cap dich vu.

« Cac co quan nha nuwérc.
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phap cluster Linux-LifeKeeper

Mo hinh

Glheater in SalF SAN uaing
chared SCS1 and FC and dovicoe

Herkss ruinineg
Clser applicatons

{ch ag NECS o 35

d

e

LAN

== JolP {OE, W6E]

A2 LA TER) = Fibe Chamol
e TR T e = E] — |
[sech 35 MECEor VG Figure 3
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Giai phap cluster Linux-LifeKeeper
Mé hinh (tt)

Application Recovery Kits

(Database-ARK, Apache-ARK, Print-ARK, NFS-ARK,
NAS-ARK, Mail-ARK, Samba-ARK, DR-ARK ...)

LifeKeeper SDK

. LifeKeeper
! LINUX :
LifeKeeper ) LifeKeeper
PO SR Raw l/0-ARK

SIGCIERERYEIGI)  Power System  Server System
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Cluster Linux-Lifekeeper

RAID Array.

RAID Array Controller.
FC Storage Hub/Switch.
GBIC module.

FC Host Adapter.
Servers.

FC cable.

SOoNOoOORODN =
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Cluster Linux-Lifekeeper

Phan mém LifeKeeper

<5

dteelEye Cau tric phan mém LifeKeeper:
4 & & &| 1. LifeKeeper Core Package Cluster
PN | (LifeKeeper, IP-ARK, Raw I/0-ARK)
| f:“ “““““ cl ik 2. LifeKeeper Optional Recovery Software
e g e (Database, Web, Print, File, SDK)
o = oo i 3 5 i
by
l-ﬁ ..... 3
L R T P ]
L-"_-an--mr #
e -
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Cluster Linux-Lifekeeper
Phan mém LifeKeeper (tt)

 Duy tri dé san sang cao cho hé thong.
« Co ché khéi phuc nhanh chéng.

* Qua trinh chuyén tiép trong sudt.

« Bao vé tinh dong nhat dir liéu.

« Ho tro tw phat trién (rng dung cluster.

« Online trong qua trinh bao tri, nang cap.

« Quan tri bang giao dién Web va command |
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Cluster Linux-Lifekeeper

Phan mém LifeKeeper (tt)

Co ché bao vé tich cwec:

* Tao dwoc nhiéu dwérng |
heartneat (ethernet, serial)

 CoO co che failover qua cac card _ =
mang trong cung mét node. ! ! s
- Kiém tra trang thai hé thong = | .,
trwdre khi failover 9 i
* Qua trinh thwc hién failover cho === i

tirng dich vu riéng biét.
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Cluster Linux-Lifekeeper

Phan mém LifeKeeper (tt)

« Kha nang mé réng cao va dé dang (32nodes)
&
=] _ ascading Failover
i i . ‘ . c g I- - : ~

« Cho phép chuyén tiép qua nhiéu murc
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Cluster Linux-Lifekeeper

Phan mém LifeKeeper (tt)

« Chia sé thiét bi lwu triv

Shared Data Support

Dhlonsa Sarver
Eanafl Gerver
Wl Senve”

} | | rnd
' - ' o
' shored WL 5 -
ik

Wb
Garvel

« Phuc héi da hwéng

Emai
Dirabse erver
Serval
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Cluster Linux-Lifekeeper

Cédc trng dung dworc ho tro’

Solaris Intel-

Application Recovery Kits Linux Windows NT Windows 2000 Based
Apache Web Server X *

Apache/SSL (secureweb) X

Application with Disk Partition X X X
Application with File System X X X
DB2 WE/EE/EEE 7.x X X

File System X X X
FileShare X X

Informix 7.12, 7.20, 7.3 * X
Informix Dynamic Server 9.2 X

IP Failover X X X X
IP Local NIC Recovery X X X

Lotus Domino 4.0 * * *

MS Exchange 5.5 X X

MS Exchange 2000 *

MS 11S 4.0 Webserver X X

MS 11S 5.0 Webserver X

MS SQL Server 6.5 X

MS SQL Server 7.0 X X
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Cluster Linux-Lifekeeper

Cédc trng dung dwoc ho tro (tt)

Application Recovery Kits Linux Windows NT Windows 2000 ~ Solaris Intel-

Based
MS SQL Server 2000 X
MySQL 3.23
NAS Recovery X *
Netscape Enterprise Server X
NFS Server X X
Oracle 8.05 RDBMS X X
Oracle8i RDBMS X X X X
Oracle9i RDBMS X *
PostgreSQL *
Print Services X X *
SAMBA (File Share) *
SAP R/3 * X *
Sendmail 8.9/SAMS X
Solaris Sun WebServer, Version 2 X
Sun Internet Mail Server 3.5 X
Sybase 10.0.2, 11.0.1 * *
Volume (NTFS) X X

* Dang xay dwng
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Cluster Linux-Lifekeeper

Kha nang van dung thuwec té

App]
WAN/ Internet

* Cho phép xay ding cac hé thong High
o Avalaibility Cluster v&i hiéu suat cao cho
. App?E plsir hau hét cac mang (rng dung.

Router

U

 C6 thé xay dwng cac hé théng Disaster

1

Storage Inferconnect

shored Recovery khong bi han ché vé khong gian.
Data Access B
End Users
Array C
Appl
C WAN/ Internet
Appl
WAN/ Infernet Router
Router
:'\; Network B Appl @
"a App] App
S Failover Data .
= ; Replication Storage Inferconnect
L Storage Interconnect -
Shared
Shared Data Access
Data Access B @
End Users ﬁ A End Users
Array < Y
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Pap rng dwoc cac yéu cau cao ciia mot hé thong HA

Xay dwng dworc nhieéu mé hinh trién khai thwec té.
Dé thiéet 1ap

Tiet kiém ve chi phi.
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DEMO

Cluster 02 nodes

« Phan cirng node1&2:
—HP Vectra VL 400 PIll 866MHz, 64MB, 20GB
—Data LAN: eth0 (3Com 3C920 NIC), eth2 (Intel Pro 10/100)
—Heartbeat: eth1 (HP J2973A NIC), Serial (COM1)
« Phan mem:
—LifeKeeper Core
—PosgreSQL-ARK
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