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NonStop Cluster Administration

® Introduction

® Single System Image (SSI) and NSC Administration
® Basic Process Administration

® Filesystem Administration

® Network Administration

e Startup and Shutdown

® L oad Leveling

® Failover

® Configuring NSC Behavior

® Troubleshooting Malfunctioning Applications
® Tuning an NSC Kernel
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Single System Image (SSI) and NSC Administration

® Overview of SSIin NSC and Current Limitations
® Processes

® File and Device Names

® Networking and CVIP

e Startup and Shutdown

\ SSl01 © The Santa Cruz Operation, Inc. j
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Basic Process Administration

e Overview
® Cluster-specific Process-related Commands

® Multi-Node Execution

\ Basicproc01 © The Santa Cruz Operation, Inc. j
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Cluster-Specific Process-Related Commands ||

® cluster(1)

® onall(1)

® onnode(1)

® node_self(1)

® clusternode_num(1)
® where(1)

e fast(1)

e fastnode(1)

® kill3(1)

® migrate(1)

Basicproc02 © The Santa Cruz Operation, Inc.
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The cluster(1) Command

EDHIHLuP

ion time: lar 20 07 1483104  BEBROZS 2000
ion ID: 12
ion time: Thu Mar 20 07+47+03, 540022 2000

Mumber of CPUs: 1
Mumber of CPlUs online: 1
Mode 2: State: LP
ious ffaf'+ EDHIHLUP

L lflnn I i
ition time? ThH Mar 30 07:50:11, 165032 2000
ion ID: 38e37044
=t tranzition time: Thu Har 30 0747 :38, 906022 2000
Mumber of CPU=z: 1
Hurul:n-r u1- IF'I_I; online: 1

=c  root# I

\ Basicproc03 © The Santa Cruz Operation, Inc. /
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The fast(1) Command

ﬂle:fhome.-’matl...l @ fhomefmatb’lS...I 2 Windows | =1 cCalendar: ma.. @ Metscape: Wh...I 2 diterm

| 2+ diterm =2=

I *  diterm «<3=

E Metscape hail || i =load i =load <=2= | > mterm *  mterm 2= I 2 FEterm-0.8.5

| # xv 310a{PNG.. I A =v contrals |

I 2 diterm <d= | * Reggiez versi...I ‘

e —
# node self

1

# fast —v 1ls

fast node 1

spinner

# ||

— =

# node self
2

# fast —v 1s
fast node 1
spinner

# il

Hterm «<2=

‘ @ m @‘ @‘ | one Calendaring | Telnets [Sconem
- )| win3as Metscape e—maiil Eterms I

N BHEEEHE B

=% - [T N

Basicproc04

© The Santa Cruz Operation, Inc.

~

AV 3-4



Filesystem Administration

® Overvew of Files, Filesystems, and Device Nodes in
NSC

® Filesystem Administration In NSC

Filesystemc01 © The Santa Cruz Operation, Inc.

AV 4-1



Global File Tree In NSC

n1c0b0t0d0s1 Global File Tree
_ /]\ Node 1 /
A
o — A\
nd:‘. — dev stand
5 n1c0b0tod0sa o - . N\
= stand. 1 == /SN ) 2
£ //K S5 S
- St ZF
p n2c0b0t0d0s S5% S
w h h
S @ QYo
O Node 2 =8 a8
""""""""""" e 3 3
/N — g =
[E— 0 o)
= 3 g
n2c0b0t0d0sa 2 —— = ¢
stand.2 = =

Filesystem02 © The Santa Cruz Operation, Inc.
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A JBOD Configuration

JBOD

Storage

Unit A

G%O

LN | | =T
——— —r———
—— /dev/hba/n1c2 /dev/hba/n2¢c2 | ——
— RN ==
Node oo Node 2

Filesystem03 © The Santa Cruz Operation, Inc.
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JBOD Mirrors

L

| T

Filesystem04

______

JBbQ

Storage~——-"

Unit B

| T

Node 2
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Physical Disk Charateristics

= 3

Physical disk with one partition

nlcOb0t1dO
™ )
\ /
nlc0b0t1d0s0
Partition nlcOb0t1doO
N -
nlcObO0tld0sO

filesystem06 © The Santa Cruz Operation, Inc.
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Virtual Disks

Physical disk

< PD > VM Disk

Partition| | 11cobotodoso| | <€

diskO1
nlc0b0t0do0 \—/
nlcOb0t0d0s0

filesystem07 © The Santa Cruz Operation, Inc.

AV 4-6



VM Disk with one Subdisk

VM Disk
Subdisk

disk01-01
disk01-01 4

diskO1

~— .
nlc0b0t1d0s0
filesystem08 © The Santa Cruz Operation, Inc. j
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Example of a Plex Composed of One Subdisk
Subdisk
disk01-01
Plex
pl-01
ooperoe " Sonia Gz Opomson. e,
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Volume with One Plex

Volume

< v >

Subdisk
disk01-01
p1-01 Plex
. volO1l
/
/home
oo crescuoa i
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Relationship Between Objects

Physical disk

=

nlcObO0tld0sO

nlcObOt1ldo

\ filesystem11

N

D

VM Disk

disk01-01

Volume

< vV >
disk01-01

Subdisk

diskO1l

N— T

nlcOb0t1d0s0

p1-01 Plex

volOl
N 2

/home

© The Santa Cruz Operation, Inc.
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Veritas Disk Mirrors

Volume

— v TN
— A

‘ disk01-02 ||| disk02-02
plex i( pl-01 p1-02 « mmmm plex

— mirrorl -

/testmirror

Filesystem12 © The Santa Cruz Operation, Inc.
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Adding a VM Disk

File Basic—-Ops Advanced-Ops Analyze Projection ©Options Icon

"‘—-_,_\_\_\—‘_'_,_,_,-'—"' "‘—-_,_\_\_\—'_'_,_,_,-'—"'
nicoborodosn | ||| nicoboridoso |||[ nzcoboridoso |||] nzciboroanso | L diskol | nscrootdisk-01

nlcObOt0dO nlcObOtldO nZcOb0OtldO nEZclbOcOodo nlcObOtld0:

nscrootdi sk

nZclb0t0d0s0

reotdisk—03 nscrootdisk—01| |rootd15k—03| |rootd15k—01
rootdisk—01

nscrootval—-01 standval-01 swapwol-01
rootdisk-02 reotvol standwval swapwol

rootdisk
nlcOb0t0d0s0

le Execute

Command His

vxdg —g rootdg adddisk disk0l=nlcOb0Otld0s0

‘Output of the Highlighted Command:

Filesystem13 © The Santa Cruz Operation, Inc.
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Creating a Subdisk

File

EBasic-Ops

Advanced-Ops

Analyze Projection Options Icon

| nicobocodnso |

| nicoboridnso |

disk0l-01

| nzcobocadnso | ||| nzciborodoso |

diskDz-01

nlcObOtodo

nlcObOtldO

L_nicoporoan I\ nacoborado I nzcoborzao L nzcibotoao )

T T
E"“———.L,—'—'—"""

nZ2cObOtldO disk0l-02

Oisk name:

| nscrootdisk—-01

rootdisk—03

nscrootdisk
nZclb0t0d0s0

rootdisk-01

nscrootdi sk

nscrootwol-

Subdisk name:

rootdisk—02

rooctvol

T,
|=|I

Command Info

File Execute

Command History:

Cutput of the Highlighted Command:

Plex name:
ex offset:
rocalumn:

Comment :

Putilo

disk0z
n2clbO0tldos0

Filesystem14

© The Santa Cruz Operation, Inc.
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Creating a Plex

File Basic-0Ops

Advanced-Ops Analyze Projection Options lcon

| nicoborodosn | ||| nicoboridoso | ||| nzcobocidoso ||| [ nzcibocodnsn | ||| aiskoi-o1 disk0z-01
s g izl g gancnciar o ceiznzicn _J [IEIIE
nlcObOtlddsd n2cObOcldds0

nscrootdisk—01

roctdisk—03 disk01l-01

nscrootdisk—ﬂl|

nscrootdisk
n2clbOt0dOos0

| rootdisk-03 |

| rootdisk—01]

rootdisk-01

nscrootwvol—01

standwvol-—01

swapwo]l-01

disk0z-01

rootdisk-02

roctval

standwal

swapwol

wol01-01

. _reotdisk ./ i wolol
nlcObOt0OdOs0 frtest_stripe

disko1-0z ||| p1-oz |

1_01 File Execute

Command Histoary:

wHKAsSS1st —g rootdg —U fsgen —p maxsize

vxassist —g rootdg —U fsgen make wol0l 1000000 DOME
mkts —F wvxTs —o C sdevsudsrdsk/rootdg/wvol0l 1000000 DOME
mount —F wxTs —o chard,intr fdev/ux/dsk/rootdgsuol0l DOMNE
vmake —g rootdg sd disk01-02 dm_name=disk0l OoMNE
1 vxmake —g rootdg sd disk02-02 dm_name=disk02 OoMNE
vxmake —g rootdg plex pl-01 DOME

vxmake —g rootdg plex pl-02
—r rootdg assoc pl-01 disk01-02 DOMNE

Output of the Highlighted Command:

FIMISH: normal termination for the command:
fusri/sbinfwxsd —g rootdg assoc pl-01 disk01-02

Filesystem15

© The Santa Cruz Operation, Inc.
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Creating a Volume

File Basic—Ops Advanced-Ops Projection Options lcon

| nlcOb0t0dDs0 | | nlcOb0tldds0 | | nZcObltldds0 | | nZclblt0dis0 | disk01-01 disk0z-01

T ST ECTET T | < ccooz |f [ a1se0z-o:
disk0l disk02
nlcOb0clddsd n2cOb0tldOs0

nscrootdi sk—01 rootdisk-03 | ({mirreri)f ) nscrootdisk—01 | | rootdisk-03 | | rootdisk-n1]
e oErEREdisl g rootdisk-01 nscrootval—01 standvol—01 swapwol—01

n2clb0t0d0s=0 roctdisk-—02

=

rootdisk E"E

Execute
nlcObOt0dOs0 =

Command History:

diskoi-nz || || aiskoz—oz

wHAssist —g rootdg —U fsgen make wol0l 1000000
mkfs —F wxfs —o C fdev/vx/rdsk/rootdgswal0l 1000000 DOOMNE
mount —F wxFs —o chard,intr sdev/vxsdsksrootdg,wolll DOMNE
vxmake —g rootdg sd disk01-02 dm_name=disk0l DOMNE
valol—0l vxmake —g rootdg sd disk02-02 dm_name=disk02 DOMNE

wol0l wxmake —g rootdg plex pl-01 DONE
vxmake —g rootdg plex pl-02 DOOMNE
vxsd —g rootdg assoc pl-01 disk0l-02 DOOMNE
vxsd —g rootdg assoc pl-02 disk02-02
1 rmake —U Fsgen —g rooctdg wvol mirrorl DO NE

disk0l-01 pl1-01 pl1—-02

disk0z—01

FStest_stripe

COutput of the Highlighted Command:

wxwm:vxmake: WAENIMWG: Yolume mirrcrl: length set to zero
FINISH: nermal termination for the command:
fusrysshinsuvxmake —U0 fsgen —g rootdg wvoal mirrorl read_pol=53ELECT user

Filesystem16 © The Santa Cruz Operation, Inc.
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Adding a Plex to a Volume

Basic-0ps Advanced-0Ops Projection Options lcon

| nlcOb0t0d0s0 | | nlcOb0tldOs0 | | n2c0b0tld0s0 | | nZclb0t0dOs0 | disk01-01 disk02-01
WEERETTEEES TR ST N || o ocooz ] | a1 coz_oz
disk0l disk0z

nlclb0tldds0 nZ2cOb0OtldOs0

nscrootdisk—-01 rootdisk—03

disknl-nz |

|n5crootd15k—01| |rootd15k—D3| |rootd15k—Dl|

nscrootdisk rootdisk—01

n2clb0t0dOs=s0

pl—-01 nscrootvol-01 standval-01

mirrarl

swapwo]l-—01
swapwal

rootdisk—02 roctwo’] standwal

rootd
nlcObOt

=

File Execute

disk0z—0z
Command History:

disk01l-01 p1—02

mount —F wvxT=s —o chard,intr fdevs/vxsdsk/ rootdg ovol0l DONE
vxmake —g rootdg sd disk01-02 dm_name=disk0l DONE
vxmake —g rootdg sd disk02-02 dm_name=disk02 DONE
vxmake —g rootdg plex pl-01 OOMNE
vxmake —g rootdg plex pl-02 DOMNE
vxsd —g rootdg assoc pl-01 disk01l1-02 DOMNE
vxsd —g rootdg assoc pl-02 disk0z-02 DONE
wvxmake —l0 fsgen —g rootdg wval mirrorl OOME
vxplex —g rootdg att mirrorl pl-01 OOME

diskDz—-01

w1 01-01
w101

JStest_stripe

i — rootdg set 1en=1000000 mirrorl OCNE

Output of the Highlighted Command:

FINISH: nermal termination for the command:
JusrSshindexval —g rootdg set Ten=1000000 mirrorl

Filesystem17 © The Santa Cruz Operation, Inc.
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Network Administration

Network01

® Overview of Networking in NSC

® Adding NICs and PIPs

® The CVIP

® |[P-Aliasing in NSC

® Packet Routing in NSC

® Running Multiple Server Daemons
e PPP

© The Santa Cruz Operation, Inc.
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SSI And Networking

ClusterA HostB HostC
o = e e = el
— —— — ———
1 1 1 1
1 1 1 1
= = = = == = =

U
—
N
W
~

IP 1.2.3.5 IP 1.2.3.6

Network02 © The Santa Cruz Operation, Inc.
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The netcfg(1M) Command In NSC

S el Hetwork Configuration Manadger

Hardware Protocol View

- O X
Help

Current networking -:nnfiguratiun/ \

Compag_Metflex—-3 series-node 1
TCP/IP

B8 Cluster Virtual IP Interfac
s TCPY|P

§E8 Compag_Metflex-3 seriest-node 2
TCR/IP

L]

PC| Slot 0 Bus 0 Device 7 Function 0

FC| Slot 0 Bus 0 Device 7 Function 0

¥

-

SCGadmigr '

Network03

© The Santa Cruz Operation, Inc.
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Initial CVIP Mapping

ClusterA Node 1
IP=1.2.3.41
MAC=AABBCCDD

=

| I

ClusterA
IP=1234

MAC=AABBCCDD

;ﬂ

|

ClusterA Node 2
IP=1.2.3.42
MAC=EEFFGGHH

Network04

© The Santa Cruz Operation, Inc.
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CVIP Mapping After Node 1 Failure

Network05

Cluster A Node 1
1P =1.2.3.41
MAC=AABBCCDD

Cluster A
IP=1234
MAC=EEFFGGHH

]

“1.23.4

sCluster A" O

| I

I

Cluster A Node 2
IP=1.2.3.42
MAC=EEFFGGHH

© The Santa Cruz Operation, Inc.
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4 )
|| Adding A CVIP Ir

=28 Intemet Protocol Configuration | - B O

Network06 © The Santa Cruz Operation, Inc.
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Startup and Shutdown

® Cluster Startup

® Configuring Startup

® Shutdown For The Entire Cluster

e® Shutdown and Failure on Individual Nodes

\ Startup01 © The Santa Cruz Operation, Inc. j
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Load Leveling

® Load Leveling Goals

® Load Leveling Concepts

® The Mechanics of Load Leveling
e Configuring Load Leveling

® Overriding Load Leveling
® Load Leveling Domains

Loadleveling01

e Starting and Stopping the Load Leveling Daemons

© The Santa Cruz Operation, Inc.
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< )\
A Load Leveled Cluster |:r

2 — xload <2- - o 2 — x=load

Loadleveling02 © The Santa Cruz Operation, Inc.
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The parameters(4) File

#

# This file specifies the parameters used by the load leveler daemon

send timeout 2.0 # frequency in secs for sending load info.
redispatch timeout 5.0 # frequency in seconds for re-dispatching procs
first weight factor 50 # 5 second weight factor

second weight factor 25 # 30 second weight factor

third weight factor 25 # 1 minute weight factor

number vector elements 8 # number of load vector elements

migrate inclusion flag O # 0 = exclusion list, 1 = inclusion list
rexec inclusion flag O # 0 = exclusion list, 1 = inclusion list
minimum underload 0 # node is underloaded if underload <= parameter
minimum overload 2.0 # node is overloaded if overload >= parameter
minimum cputime 4.0 # minimum runtime of process for migration
per process load 1.0 # load attributed to a single process

nodes to use all # specify all nodes

rexec _bias 4.0 # per node amount to bias rexec

Loadleveling03 © The Santa Cruz Operation, Inc.
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Failover

® Review of Failover Concepts

® Understanding Failover

e Configuring Failover

® Restarting Databases

® The NCMS Keepalive Manager

\ Failover01 © The Santa Cruz Operation, Inc. j
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Process Probation Algorythm

Start process
Start probation period
Start probation count

\4

Probation period ends Process dies

Process runs

Y
If process dies, ‘ v
<« start procedure Process dead Increment count
at top Restart process

You tell keepalive
to restart process

Failover02 © The Santa Cruz Operation, Inc.
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The /etc/keepalive.d/load _leveld restart File

#!/sbin/sh
DAEMON="/usr/sbin/load leveld"
DAEMON OPTS="-f -k -v"
if [ ! -x SDAEMON ]
then
echo "load leveld is disabled"
exit 0
fi
exec SDAEMON SDAEMON OPTS

Failover03 © The Santa Cruz Operation, Inc.
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The /etc/spawndaemon.d/ka _load leveld File

:/usr/sbin/load leveld:-f -k -v:60:root:sys::::load leveld restart:::::

Failover04 © The Santa Cruz Operation, Inc.
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The NCMS Keepalive Manager

N HonStop Cluster Management Suite {rooti@nsc?)

Failover05 © The Santa Cruz Operation, Inc.




Keepalive Manager With Expanded Folders

sl NonStop Cluster Management Suite (root@nsc2)

Failover06 © The Santa Cruz Operation, Inc.




Process Selection in Keepalive Manager

el HonStop Cluster Management Suite (rootiznsc?)

___ AtwibuteName | Attributevalue |

Failover05 © The Santa Cruz Operation, Inc.




Configuring NSC Behavior

® Overview of NCMS

® EPS

® Other NCMS Configuration

® Other NSC Configuration Files

Confignsc01

© The Santa Cruz Operation, Inc.
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NCMS Configuration Manager

Hon-5top Cluster Management Suite[clocketti@wrath]

-

| Sk | (TR e

eI HEE =

Confignsc02 © The Santa Cruz Operation, Inc.




How EPS Works

Operaling Syslem
and Applicalion
Evanl Messages

J
< gyslogd >

(vardadmleyslog)

Confignsc03

Evenl Engine

Manilor evenl
sleam and malch
avanl pallerms

/

(/var/admlepslog)

Eveanl
Malch
Audil Log

Evanl Nalilier

Sand messags ar
exaculs cammand(s)
[ar each evanl malch

© The Santa Cruz Operation, Inc.
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Troubleshooting Malfunctioning Applications

® Detecting and Solving Typical Problems
® The truss(1) Command

® Other Resources

Troubleshootingapps01

© The Santa Cruz Operation, Inc.
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l Sample truss(1) Output !

% trusz cat foo

gxecyel " fusrsbindcat” . Ox08047BA0, Ox08047BACY  argo = 2

bk {003304FBC =1

Fxstat{d, 1, O0x08047AE0) =0

opent "foo", 02000000, 0BEE) Err#2 ENODENT

opent " /usrdlibs localesCALC _MESSAGES Auxeyserr"” . O_RDOMLY , 01002767707 Erc#2  EMNOENT
opent " fusrdlibs locale/CALC _MESSAGES Auxlibc" . O_RDOMLY . Q1O00ZFEFFO0Y Err#2  EMOEMT
U¥+rcat: weitedZ, " UK tcat s ", 82 =3

ERE0Rwrited2, " E R E O R", b 5

rwritel?, Y M, E 2

opent " fusrdlibslocale/CALC _MESSAGES Auxcore, abi”, O_RDOMLY, 01001074600} Erc#2 ENOENT
Cannot open foo: Mo such file or directory

writelZ, "Cannot open ".., 432 = 43

_exiti?)

s 1

Troubleshootingapps02 © The Santa Cruz Operation, Inc.




Tuning an NSC Kernel

® Types of Kernel Tunables

® Autotune

® Performance Monitoring Tools

® NSC-Specific Kernel Tunables

® Building Kernels and idtune(1M) in NSC

Ktuning01 © The Santa Cruz Operation, Inc.
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Graph of Y=X+1

12

10
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Graph of a Step Function

12

10 -
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Example Curve of an Auto-Tuned Parameter

2500

2000 ) 2

1500

1000

500 /‘/

Ktuning04 © The Santa Cruz Operation, Inc.
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Example Curve of an Auto-Tuned Parameter

2500

2000 ) 2

1500

1000

500 /‘/

Ktuning05 © The Santa Cruz Operation, Inc.
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An Example Curve With Steps

Ktuning06

2048
1920
1792
1664
1536
1408
1280
1152
1024
896
768
640
512
384
256
128

mA *

16

32
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A Real Example
600000
500000 <>
>
]
= 400000
E 300000
>
200000
100000
0 A aJ__A_ffffififififﬁfifififififf!
8 64 512 1024
MBofMemory
Aluning07 © The Santa Cruz Operation, Inc.
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I NSC-Specific Kernel Tunables

el System Tuner

Ktuning08 © The Santa Cruz Operation, Inc.




