JIOCTYNMHOCTb U MACLITAbNPYEMOCTb KJ1ACTEPHbIX CUCTEM

be3pykoB Banepuu

o We make the net worlk
TexHnyecknun KOHCYJIbTAHT

Sun Microsystems
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JOCTYNHOCTb

OTHOLWeHNe BpeMeHU, B TEYEHUM KOTOPOTro cnuctema (CepBUC) AOCTYNeEH KO
BpeMeHU paboTbl CUCTEMBI

MTBF - Bpemsa paboTbl cucTeMbl MeXay cboamu
MTTR - BpeMa Ha peMOHT

Availability % = 100 * MTBF / (MTBF + MTTR)

B cnyyae knactepa ~99.995% (25 MUHYT npocTod B rop,)

OTpenbHO cTOoAWAA cuctema ~99.7 (26 yacoB NpocTod B roa)

JOCTYynHOCTb Bpemsa npocTos (B roa)
99% 87.7 yacos

99.9% 8.8 yacos

99.99% 52.6 MUHYT

99.999% 5.25 MUHYT
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MacwtabnpyemocTb

NMoka3aTenb, oTobpa)kawwWwmnm Kakum obpa3omM N3MeHAeTCA NPON3BOANTENIbHOCTD
CUCTeMbl C A,06aBNeHNEM BbIYNC/INTENbHBIX PECYPCOB, OTHOLIEHUE
COBOKYMHOW BbIYNCANTENBHON MOWHOCTUN K MOLLHOCTN OAHOIO
npoueccopa/cucTemsl

MacwTtabupyeMocTb BCeraa 3aBucuT oT Habopa hakTopos, HarnpumMep:

. 3agaum, KOTopble He NoAJiexaT pacnapai/IeIMBAHUIO U O,0/1KHbI BbIMOJIHATLCA HA KAXA0N CUCTEMe/ npoL.eccope
noc/en0BaTelbHO
. KoopanHauns u CMHXPOHM3aLUA Mexay npoueccamy 1 npoLeccopammu/cmctemamm

MpuMep: AonycTMM, 4TO MaclTabupyemocTs (scalability) 90%:

i 1CPU -1CPU -
. 2 CPUs - 1.8 CPUs Scalability
. 4 CPUs - 3.24 CPUs (1.8*1.8) o
i 8 CPUs - 5.83 CPUs (1.8%3.24) T
.s50+— 000000000 o
2 45
Ons cuctem SMP maclwtabupyemocTsb 8w ‘ —
(scalability) 99% (64 CPUs - 60.25 CPUs) 235 - i
% % S P = \ 100
8 2% = = = - 99
N E e N
15 e 85
10 ;:"f/ ==
O T T T T T T T 1

Processing Units



Buabl MHOIonpouecCOpHbIX CUCTEM

°* MynbTuUnpoueccopbl
— Cuctemsbl € “cunbHbIMK” CBA3AMMU
- [lpoueccopbl 06beAMHEHBI C NAMATbIO OLICTPOW LLINHOM
- KonunyecTBo npoueccopoB orpaHmyeHo (y Sun makcumym - Sun
Fire 25K: 72 USIV* npoueccopoB)
- MacwTtabupyemocTtb ~99%
* MynbTUKOMMObLIOTEPHDI
— CucteMbl co “cnabbiMn’ cBa3aMu

- KomnbloTepbl 06beAMHEHBI Yepe3 CeTb MAKETHON KOMMYTALLUK
(Fast/Gigabit Ethernet+TCP/IP, Myrinet, SCI, ...)

- KonnyectBo KOMMbIOTEPOB B BbIYNC/INTEIBHOM KJlacTepe
TeopeTnyeckn HeorpaHudyeHo (oo 1000...)

- MacwTabnpyemocCTb... pa3Has

* USIV - CMT npoueccop (aByxsaaepHbIN)



MynbTUKOMMbIOTEPHLI

* GRID

* BbluncnutenbHble knactepsl (HPC)

* Knactepbl BbicOKOU gocTtynHocTtn (HA)

* Knactepsl 6/] (PDB)

* PacnpepeneHHble knactepsl (Scalability)




MynbTURNpoLueccopsl

* UMA SMP

- Cuncrtembl HAa OCHOBE CUCTEMHOMW LUMUHBI
- Sun Enterprise 3x00, 4x00, 6x00, E10K

* NUMA SMP

— Cuncrembl HA OCHOBeE KOMMYyTATOpa
— Sun Fire, Sun Fire Enterprise



Sun.

[Tpon3BOANTENBHOCTb CUCTEMHOMN LUNHDI
cepBepoB Sun N MexXy3/10BbIX COeANHEHNN

Sunfire 3800 Sunfire Sunfire 6800 Ethernet PCI-SCI SF Link
4800/4810 DLP! RSM RSM
Memory
Bandwidth 19.2 GB/s 28.8 GB/s 57.6 GB/s
CPU Bandwidth 19.2 GB/s 28.8 GB/s 57.6 GB/s
/0O Bandwidth 4.8 GB/s 4.8 GB/s 9.6 GB/s
Aggregated
Bandwidth 24.0 GB/s 33.6 GB/s 67.2 GB/s
Sustained 9.6 GB/ 9.6 GB/ 9.6 GB/ 60 MB/s 120 MB/s | CB/
: . S ) S . S S
Bandwidth 110 MB/s | 200 MB/s
Latency 180ns-240ns 180ns-240ns 180ns-240ns 60usec 3,6usec 1,7usec

microsystems




MynbTUKOMMObIOTEPLI SUN, NN KACTepHble
peweHna Sun Microsystems

* SunPlex: Sun Cluster 3.1(Solaris SPARC, Solaris
x86 B SC 3.1u2)

- 3 pexuma paboThbl

Knactep Bbicokon goctynHoctn (HA)

MapannensHbi knactep (Oracle 8i Parallel Server, Oracle 9i RAC,
Oracle 10g)

MacwTabupyembini knactep (Scalability)
Global Devices
Global Files Service (GFS)
Global Network Service (IPMP)

BO3MOXHOCTb NPOCTPAaHCTBEHHOIrO pa3HeceHua (80 200 kM ¢
npumeHeHnem DWDM)

* Sun HPC ClusterTools (Solaris)
* Sun Grid Engine (Solaris, Linux)



»Sun.

microsystems

Apxutektypa SC 3.1

Agents
API

Public Network
Monitor

Resource Group Mgr

Global Network

Service

stack

Cluster Viempership: | [ Cluste
Vienitor:

.. ——— ¢ Other
Nodes

Cluster:Contiguration
REPOSItEN

,ll am

Global File Service

Volume Mgt

Storage

HA Frémework




RAC/SC 3.1. B3rnan, nsHyTpu.

Instance X

Interprecess Commumiestion [IPC)

Instence ¥

Instence 2

Variaha || Reda Dataeosg Variahla| Rado Dambazg Wariabie || Rado ([ Databasg
Frart of Log Euifar Fartof | Log Bufiar Part of Log Bufiar
|| SXah || Buffar Cacho || =&h (| Buffar Cache || =5h (| Bufier | Cacha
|
¥ ¥ ¥ b J L A . v ¥ ¥yvyv
[LenHime|[Lek][Lewr] [[oewr]  [LMonl iwo] Lek]lLewr]] oewr]  [Lmon{ivmo]] Lok Laws]|[DewR]

=

Redo
Log
Filas

L 2
Lh=

—

Redo
Log
Files

Sun.

microsystems



RAC/SC 3.1. B3rnag, nsHytpw.

Read &
Write TX



Cache Fusion ¢da3a 1, Oracle 8i OPS

Read TX

Write TX




Cache Fusion ¢da3a 2, Oracle 9i RAC

Read &
Write TX




Apxutektypa Oracle 9i RAC

Log Buffer
Buffer Cache Shared Pool

Global Resource Directory

Oracle - Integrated Unix Distributed Lock Manager

@ Sun,

microsystems



Oracle 9i RAC: GRD
- Global Resource Directory (GRD)

Ha kaxaom nHctaHce Oracle RAC

[MpUHAANEXHOCTb pecypca onpeaensercs no tabnuue
ncnonb3oBaHneM anroputmMa xswmpoBaHua (file# n block#)

CUHXPOHM3ALNN NoAJeXaT AaHHble 0 bloKaX, HaXOAALLMXCA B
pexunme “current mode” (update, delete, ...)

CoctosHue bnoka (Exclusive / Shared / Null)

Tun 6noka (Global / Local)

na kaxporo 6bnoka, cumtaHHoro B Buffer pool nioboro um3
nuctaHcoB Oracle 9i RAC, cywectByeT 3anucb B GRD



Bopbba 3a pecypcsi: Single Oracle Instance

* bnoknpoBkK (enqueues)
* B 3aBMCMMOCTW OT COCTOAHUA bnoka
*  Consistent read (R/W conflict)
*  Current block (W/W conflict)
* B Clyyae 3anucu - konnpoBaHue b6noka B rollback segment
*  Consistent read
* Undo

* H/IOKMPOBKM HA YPOBHE TPAH3AKLUN



bopbba 3a pecypchl: RAC

* bnoknpoku: Global enqueue service (GES)
* LMD

* Kow: Global cache service (GCS)
*  LMS

* Cache Fusion
* Read / Write Conflict

*  Write / Write Conflict
* AToMapHas egunHuua = 6ok b/l



Global Cache Services (LMSn)

HemoHbl cnyxbbl Global Cache Services

- YnpaBsieHMe NOTOKOM COODOLLEHNN MeXay MHCTAHCAMMU,
yrnpasneHune AOCTYNoM K 610Ky U nepemMelLeHne bnoka
MeXAY K3WaMn MHCTAHCOB

- Nma npouecca LMSn, roe n=0..9

- MoxXeT 6bITb NOHAA0BUTLCA YBENNYNTL KOJIMYECTBO
NPOLLECCOB C POCTOM KOJINYECTBA NPOLLECCOPOB, HANpMUMep

_Im_Ilms =2 pna 4-x npoLeccopHOn CUCTEMDBI
— ... W yBenmnunTb npunopuTtet npoueccos LMS (priocntl)
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CocTtodaHue “current mode” 6bnoka

Pexum

Null (N)

Shared (S)

Exclusive (X)

Cratyc

Current

Current

Instence 1

SCUR =)

* UPDATE

KACUR (X

KACUR (X

OnwucaHue KonuuecTtBo

NHdopmauma oTcyTCcTBYyeT MHoOTO
(kak npasuno
Aepxartenem asnseTcs
rov MHETaHC

yreive"6rioka MHoOro

3anuck 61oka OAVH Ha knacrtep

Instence 2

SCUR (=)

CR M)

¥ SELECT

CR (M}
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3anpocC Ha U3MeHeHue b6aoka, HaxoasALW.erocs
B “current mode”

€ reques Globs| Cache € ronvard *bnok paHHbIX MSMEHEH 1 yNepXNBaeTCA NucTtaHcom 2
Service (X mode) B pexxnme “local
*'HCTAHC 1 X0o4YeT ero M3MeHUTb:
© inorm (pxal, M, PI) * [MlockinaeTca 3anpoc GCS
¥ * WHcTaHC 2 nonyyaeT 3anpoc
[ -= (X&) (LY -= (MG, P
Instance 1 € chip [take: X G [eapN G Pl Instsnce 2 * CocTosHue bnoka M3MeHAETCA Ha
“« HenTpanbHoe (N)
* Konwus 6n0ka npopomkaeT XPaHUTLCA B KaWwe
G = Ghbal MHcTaHca 2 (Past Image, PI)
Pl = Pastimage
X = Euxclusive “ ”
x - mode *Pexnm bnoka meHseTca Ha “global
= rok
{1%¥h boy]? — Dispostion o *LMS nepecbinaet 610k NHcTaHcy 1 (cam 610K,
[ [equestor dispasition],  cooBLLEeHUE O TOM YTO MHCTaHC 2 nMeeT Konuio 610Ka,
[holdar disposition] )

coobuieHne o ToM YTo MHCTAHC 1 A0/MKEH U3MEHUTb
cocTosiHMe b6n10Ka Ha 3abnoknpoBaHHOE Mo
yteHuto/3anucu (X) B pexume “global”

*  WHcTtaHC 1 uHpopmunpyeT GCS 0 UsMeHeHUH
cocTtosHusa 6noka (X) B pexume “global”
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3anpocC Ha YyTeHue b6aoka

o' Ragquest Globel Ceche e Forward
> Sorvico

& iniorm s.L8.LD)

[1-==0 2,0
Instance 1 *Bsmm[tamau [keep:s, L) Instanece 2

S = Ehamd
L = Local
{} = HNul

%) = Held
x = Mmode
¥ = mla

{[x.¥} (x,¥]] = Message Contant

[ [requestor disposition],
[hakderdisposition] 3



3anuch 6110Ka HA AUCK

9 Fonwamd

0 Gr=(X, 1)

Instance 1

Globel Cecine
Sorvico

€ wric
e

Q) riotiy

o Writa Request
tff————

5 T
(MG PO
Instance 2
G = Ghbal
L = Local
H = Hull
M = Pastimage
X = Buxclusive

Sun.
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*[MapannesnbHO MOXEeT CYLLEeCTBOBATb HE CKOJIbLKO
BepCcui 6/10Kka (Ha pa3HbIX MHCTAHCAX)

*TonbKO NocneHsAs Bepcus byaeT 3anncaHa Ha
AVCK, OCTa/IbHble OTHpPOLLEHbI

*3anuncb 610Ka Ha AUCK:
* Ha WNHcTaHce 2 npouncxoputb checkpoint

* WHCTHaAHC 2 nocbinaeT write request Ha
GCS

* GCS nocbinaeT 3anpoc HAa MHcTaHC 1, Tak
Kak MHCTaHC 1 aBnseTcsa Aepxarenem
6noka

®* WHcTaHc 1 3anucbiBaeT 610K HA AUCK

* WMHcTaHC 1 0OTMeYaeT OKOHYaHue
onepauuun 3anncu B GCS n 610k
nepexoaunt B pexum “local”

* GCS coobuwaeT BCeEM aepxaTenaM Konuu
6noka (Pl holders) o HeakTya/nbHOCTU
Konuu 6roka



TecTupoBaHue npoussoauTenbHoctTn Oracle
9i RAC

* TectoBbin NnpumMmep (SunPS UK, OLTP application)

- 3a4a4a - MNoHATb, KAKUM 0bpa3om
MacwTabupyetca Oracle 9i RAC

- C ucnonb3oBaHMEM CpeLCTBA U3MEPEHUS
NPOU3BOANTENBHOCTU, NPeaoCTaBI€HHOI O
3aKa34MKOM

- Mopenbs Bl - OLTP

- be3 n3MeHeHna Koga NPUNOXKEHUA

- 90:10 cooTHOLWEHMEe YyTeHne /3anunuch

- PacnpepenerHune 3anmcu: 6% insert n 4% update



TecTnpoBaHue npounspoantenbHoctn Oracle
9i RAC, npoponxeHune

® [MnaTtdpopma
-4 x SFv480R, Ha Kaxxaom
4 x 900+ MHz CPUs
16 GB RAM
- Solaris 8
- Oracle 9i (9.2.0.2)
- SCI / RSMAPI & RSMRDT
- Veritas Volume Manager 3.2
- lnckoBas nogcucrema EMC



TecTtnpoBaHue npounssoauTenbHocTn Oracle
9i RAC, pe3ynbTaThl

® Pe3ynbTaThl

- TpaANUMNOHHBIN TIOHUHT CTPYKTYpbl Bl 1 3anpocos SQL
yBeM4YnBaeT Npomn3BoANTENIbHOCTb HO MPUBOAUT K XYALUUM
pe3ynbTaTaM C TOYKU 3peHns MacluTabupoBaHus...

- Xopolwo MacwTabupyrTcs cuctembl ¢ 6onblWLMM 06BEMOM YTEHUS
(oo 1.9 gna 2 y3noB) nnbo insert...

- MpwunoxeHuns, He NCNONb3YIOLWMNE CEKLLMOHNUPOBAHHbIE TAOANLLbI,
MacwTabupyoTca NNoXo...

- Mpoun3zBoanTenbHOCTb MHCTAHCA Oracle 9i ¢ noagkNOYeHHOM
(linked), Ho BbikntoueHHOoU onuuen RAC (cluster_database=false),
xyxe Ha 10-25% yeM OAMHOYHOIO MHCTAHCA

* MacwTabupoBaHue
- 2y3na: 1.32
- 3y3na: 1.69
- 4 y3na: 2.09



TecTnpoBaHune nponssoamntenbHocTn Oracle
9i RAC, BbIBOA,bI

* lcnonb30BaTh MeXy3/10Bble coeanHeHNA bonbluen NPONyCKHOW
CMOCOBHOCTU U NMEeILLLME MEHbLUYIO 3a4ePXKY MO A0CTAaBKe nakeTa
(latency)

- SCI / SunFire Link
* Ucnonb3oBaTtb Remote Shared Memory (RSM)
- RSMAPI gna Oracle cache fusion
— RSMRDT ang obMeHa coobuieHnn mexay nHcrtaHcamm Oracle

— RSM no3BonseT NnoNHOCTbIO MCNOJIb30BATb MEXY3/10Bbl€
coeguHeHunsa (round-robin), Tak kKak npu ucnonb3doBaHuun Ethernet
n UDP/IP pna pabotbl Oracle ncnonb3yetca TONbKO O4HO

coegunHeHune
* Kak pa3zpewnTtb ncnosb3osaHme RSM B Oracle 9.2.0.2 RAC
- _disable_sun_rsm = FALSE

- _reliable_block_sends = TRUE



TecTnpoBaHune nponssoamntenbHocTn Oracle
9i RAC, BbIBOA,bI

* Mcnonb3oBaTb HeCckonbko npoueccoB Oracle LMS npwu
paboTe ¢ RSM

- Mpumep: 2 Oracle LMS npouecca ana 4-x NpoLLeCCOPHOro
cepBepa

- _Im_Ims =2

* Tak e MOXeT NoOHaA0buUTbLCA YBENNYNUTbL NPpUoOpUTeT
npoueccam LMS

- priocntl -=s -¢ TS -p 60 -m 60 -i pid {}



TecTnpoBaHue npomnssoamntenbHoctn Oracle
9i RAC, ctaTuctuka

® Cratuctuka cobpaHa nocpeactsoM naketa Oracle Statspack:

- Ctatuctuka Global Cache Service (GCS)

- Ctatuctuka Global Enqueue Service (GES)
- Wait Events

- Instance Activity

- Buffer Pool

- Load Profile



TecTnpoBaHune nponssoamntenbHocTn Oracle
9i RAC, ctatuctuka GCS

Statistic (in ms) GE SCI SFL
CR block build time 0 0.1 0
CR block flush time 0.1 0.15 0.1
CR block send time 0.2 0.3 0.1
CR block processing time 0.3 0.5 0.2
CR block receive time 25.9 19.3 1.4
Global cache get time 21.4 17.25 1.1
Current block pin time 0.4 0.5 0.3
Current block flush time 0 0.05 0
Current block send time 0.2 0.3 0.1
Current block processing time 0.7 0.8 0.4
Current block receive time 60.9 14.9 1.5

Global cache convert time 37.4 26.7 1.25



TecTtnpoBaHue npounssoauTenbHocTn Oracle
9i RAC, ctatuctuka GES n Message Statistics

Statistic (in ms)

Global lock get time

Global lock convert time
GES message process time

Statistic

Message sent queue time

% of flow controlled messages
GCS side channel messages

GE
3.7
0.1
0.1

GE
34.7
4.6
6.8

SCI
3.05
0.15
0.15

SCI
0.6
0.95

SFL
0.35
0.1
0.1

SFL
0.15
0.25



RAC wait events

Event

Global cache CR request
Global cache s to x
Buffer busy global cache
Enqueue

Global cache open x
Global cache null to x
Global cache busy
Global cache null to s
Buffer busy global CR
Wait for msg sends

GE

8730
3709
284
572
134
229
31
42
257
3016

SCI

6418
5020
302
618
701
416
83
53
174
8.5

SFL

420
277
65.5
31
40
136
15
11
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Latency vs scalability

Latencies seen by Oracle

[ ] Latency (ms)
B Av Scalability

GE/UDP SCI/RSM WC/RSM



MacwTtabupyemoctb Oracle 9i RAC: OeBS

RAC Scalability

375 /
35

325

275
25
2.25

O Apparsnt
® |deal
% Mormalzed

175
1.5 1
1.25 4 -




*3pheKTUBHbIN Cnocob
MEXXy3/I0BOrO B3aUMOAENCTBUSA B

Knacrtepe 6e3 HaknaAHbIX pacxonos

°[lo3BoniseT noJlyynTb AOCTYN K
CerMeHTaM namMaTnn o4HOro y3ja

KnacTepa € Apyroro y3fa knacrtepa

*TpeboBaHMA K CUCTEME:

SPARC
Solaris 8 10/10 unu ctapwe

Memory-based mexy3noBoe
coeguHeHune

* Sun Fire Link (WildCat)
* SCI (PCI)

Sun Cluster 3.0 12/01 nnn
cTaple

Sun.

microsystems

Solaris Remote Shared Memory (RSM)

Application |

API Library Functions

l

Library Operations Vector

@

Generic Library Functions

™~

\

[nterconnect Specific Extension Library

USER LEVEL

o

KERNEL LEVEL

Kemel Agent

AN

RSMPI Operations Veclor

l

RSN Abstraction

Layer

Interconnect Device Driver




node

D

Node A

RSM: Kak 3TO paboTaeT

» Allocate some memory on the host * Assign memory to an exported

»Sun.

microsystems

segment @

samottd
106871
e

Node A

Node B
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RSM: kak 310 paboTaerT...

e Map segment into local address » Access shared memory via local
address
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Sun Fire Link...

Customer's application.

(scientific, commercial, database) Customer layer

Sun Cluster or

HPC ClusterTools Cluster operating
environment

Host system

Solaris Solaris Operating
Environment

Up to 8 servers
(F6800s, 12Ks
or15Ks).

Direct connect,
or with switch

Sun Management Center




...Sun Fire Link
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CPU/mem  CPU/mem  CPU/mem

CPU/mem

CPU/mem  CPU/mem

4.8 GBps

Sun Fireplane 10 port crossbar switch
(duplicated for redundancy)

Two cPCl
slots per Sun
Fire Link assy.

1/O assy

Interface striping: 4.8 GBps

Optical links
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SFL noaxoauT 418 MexXy3/10BOro B3anmMoaencTsma BHyTpu BLL: anuvHa
Kabensa oo 20Mm




Sun Fire Link assemblies

—— ¥

Node 1

y

Optical
links

Node 2

Sun.

microsystems



KommyTatop Sun Fire Link




! » private Ethernet

Sun.

microsystems

Serial line to
terminal server

Sun Fire Link switch 1

Two Sun Fire
le'nk blies Four Sun Fire 6800,
ABREILIRE 12K or 15K nodes
per node
b Sun Fire Link switch 2 Seridl linetn
terminal server
Sun Fire Link switches 1 & 2
Two Sun Fire Link | 8 Sun Fire 6800, 12K
assemblies E EEEEEEEEEEEN or 15K nodes
per node

Sun Fire Link switches 3 & 4 '



SunPlex manalger
EASY ADMINISTRATION FOR

SUNPLEX SYSTEMS

*bbicTpas MHCTanNALMA U1
HacTpouka SunCluster

*YnpaBneHne SunCluster

eSolaris Role Based Access
Contro|New sC3.110/03

*Centralized Instal|New sc 3.110/03

Sun.

microsystems

| Netscape: Kingsmitn Cluster Management — Sun Cluster
: File Edit Wiew Go Communicator

SunPlex™ Manager

Refresh | Log Out | Help A root

Cluster Status: Up

{22 Kingsmin Cluster
@ [ Modes
] E phys-kingsmtn-1
|@2 IPMP Groups
Pracesses
System Logs
@ [ phys-kingsmtn-2
|@2 IPMP Groups
Pracesses
System Logs
@ [ Resource Groups
@ {3 kingsmtn-apache
[ apache-75-1
@ 3 kingsmtn-lh-75-2
M kingsmin-75-2
@ @ kingsmtn-sa-73-1
M kingsmtn-75-1
§ [ Transparts
§ [ Modesiadagters
[B= phys-kingsmtn-1
[Be phys-kingsmtn-2
% 3 Junctions
2 hub
= hub1
@ 3 Global Devices
2 kingsmtn-1
@ 3 Quorum
28 rdevididirdskidds2

Glohal Devices

View:  Device Group Topalogy —

kingsmtn—1 *@

Online

B

phys—kingsmtn—1 phys—k@smtn—Z

8]

ril

- Action Menu - =

ine

anline




MoHutTopuHr SunPlex

*CLI

*GUI SunMC - MOHUTOPUHT BCEX
KOMMNoHeHTOB SunPlex:

* AnnapaTHoe obeuneyeHue
* OnepauyunoHHasa cucrtema

* UHdpopmaumnsa o
KOHpUrypauum knacrepa:
y3/1bl, M€XY3/10Bble
coefMHeHNd, rpynnol
yCTPOWNCTB, quorum devices,
COCTOAHUE

*MoXeT ObITb MHTErPUPOBAH C
CNCTEMOMW ynpassieHus
npeanpuatua (EM) yepes SNMP

Netscape: Kingsmitn Cluster Management — Sun Cluster

| Flle Edit wilew Go Communicator

SunPlex™ Manager

Sun.

microsystems

Transporis

{22 Kingsmin Cluster
@ [ Modes
] E phys-kingsmtn-1
|@2 IPMP Groups
Pracesses
System Logs

- &ction Menu - =

View: Transport Status Table I

& HModes/Adapters

phys- kingsmtn-1 Online fel

@ G kingsmtn-sa-73-1
M kingsmtn-75-1
@ [ Transports

[B= phys-kingsmtn-1
[Be phys-kingsmtn-2
@ [ Junctions

§ [ Modes/adapters  Endpoint -Endpoint. Path 8
| phy gsmtn-1:gfed phys-kingsmtn-2rfel Online
| phys-kingsmtn-1:f=2

@ [ phys-kingsmtn-2 Enabled
|@2 IPMP Groups afe?. Enabled
Processes phys-kingsmtn-2 Online gfel Enahled
System Logs ik Enabled

@ [ Resource Groups

@ {3 kingsmtn-apache 2 )

[ apache-75-1 Cu Status.

@ 3 kingsmtn-lh-75-2 "'m = Eld
M kingsmin-75-2 hub1 Enabled

: Transport Paths

phys-kingsmtn- 2 qfes Onling

& huko  caples
€2 huk  Cahle Endpoint. Cable Endpoint §
@ 3 Global Devices |phys—kingsmtn—1:gfe1 hub @ porti Enabled
ﬁ kingsmtn-1 |ghys—kmgsmtnf‘l:gfez hub1 @poi Enabled
% [ Quorum |ths—kingsmtn—2:gfe1 hub i potts Enabled
82 sdeuftidrdskidase |phgs-kingsmtn-2:grez hub 1 @portz Enabled




JIOCTYNMHOCTb U MACLUTABUPYEMOCTb KJ1ACTEPHbIX CUCTEM

be3pykoB Banepuu

o We make the net worlk
TexHnyecknun KOHCYJIbTAHT

Sun Microsystems




