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Introduction

0 What is kernel “tuning’?
o Parameters and thelreHects
o Wihat tinimg cannet do
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Vocabulary

0 Kernel file
 /Stand/system (and/stand/bumld/sysicn)
w Funable parameiers
» sysdef

mf Mieastnement tools

» sar, vmstat, Glance
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Parameter’clianging,
5 SAIVI

Y casiest to use
Y, DUl t=1n decumentation:

 soine boundsicheckang and micraction
LCSIS

ErVianualimethod
wmanualredit
w 10 botmdary: cheeks
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Filesysten) Baramerers

i nfile, nflocks F-‘\.V
L~ LA
] ninode, vx ncsize, A‘!LV
nednode |/ ‘

|
bufpages, nbuf,

dbc max pct,
dbclminpct w
1 maxfiles, maxfiles lim | ﬁ‘a
— ‘\ A ‘,
i £/ async,
default disk ir
[l disksort_seconds '
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nfile - max file. opens

0 Miaxamum! number ol tilc opers
y open: countediior same files or diicrent

», i 3 Per: Process

istdin |_n i
mstdout “rr-

pisitderr
1 file: table i1is full
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nflocks - max file locks

0 Miaxamum niimber ol opentinlcrlocks

5 Highlysapplication=dcpenderit
 one ile may hiaveseveral locks

w IDatabasesimay need himdneds
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ninode. = kerneliinode cache

0l In-core cache; ol unige Cuttent and
recent HES inodes locations

1 Speeds reopens, multi-process file access

ol Keeep small o typical databases, larger
tior development and NES (HES only)

. N\
ol ninode < nfile *"’y
| node: table 1s full Q’

ol Eormula may: be way too large (vxfs) N

Kernel Tuning Introduction

THE HP TECHMNICAL TRAINING CONFERENCE




nednode

ol In-core cache ol unigue Cuntehiand
recent CDROM inodes

1 Speeds reopens, multi-process file access

0l Generally: very: small (one user for
CDROM)

1 Copy: €CID7s o hard disk for multi-user &

dCCCSS *
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bufpages, nbuf, dbec_max_pci,
dbc min pct - buffer cache

1 Buffercache similartor IDOS
SMARTDRY

0 used only withi f1le aceess, not raw

o nbuifs non=zero ot recommended
o fixe wathr butipages

mrange 200 Vi ter2 G b (rd/wi ratio)
sl IDynamic Bulicr Cache min/max %
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maxfiles, maxfiles lim

0l Single process: e open limits
0l defaults to 60

0 soft limit, extend with setrlimit(2) up
tomaxfiles lim

1 POSIX shell: ulimit -t
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fs async - sync policy

0 Asyne filesystem wiries (1ne. metadaia)
0 0= saie for panics, powerdails

0 1 = risky (filesystem corruption is likely)
but caniimproye wites (omnly:) by 305

e

=
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default disk ir - immedidaie
reporting

0 Disk Immediater REpOLing = no; Wail 1or
Wite 1o Compleie

o Stmilar to) £s async except applies to all
diske wrtestineludmg taw:

ol Kernel param ot scsictl by disk
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disksort seconds

0 HP-UX gives prionity: torsenial rd/wi
o Intense serial 1/Orslows, tand o /O
ml Value torwait Belorcr cChanging pPraoriby;

b
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Process Paranierers

[ NProc, maxupie
0l maxdsiz, maxdsiz 64bit
[ maxssiz, maxssiz,_64bit

ol maxtsiz, maxisiz_64bit
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nproc, maxupre - processes

0 nproc — Mmax MUMBEH O ProcessSes
» proc: table is full

1 maxuprc — max processes per UID

m collective UlIDiprocesses, not per: login

v
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maxdasig = danesesmeni

0 Miaxamuim data Segimeni Size

0 Both default tor 64 megs (typically too
Stmall)

ol Set torapx. 900 megs or 1750 megs
0l no kernel size penalty: (just a fence for

naways)
[ maxdsiz_64bit max i1s 4 Tb
o MAGICnotes (/ust/share/doc) ~
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maxssiz - staclk size

o Maximuim' stacks size

0 runaway; tecursion can exceed

179 megs 1s a 10.20 kernel limait, 200
megs for 32 bit 11.0 kermels and 64bit
11.0 allows up to 1 Gb

5l FEORTRAN arrays passed as data can
easily exceed - use COMMON
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\J

i Unchanging execuiable imsiruciions ‘g'!'

0 Directly related to file size ft’

ol Seldomineedsichanging unlessia process has an

maxisiz - text size T

exceptionally largenimber ol msiructions

1 10.20:
. 04 Vb detault, 4' Gl max

0 11.x:
» 64 Wb default, 2 Gb max (32 bit), 4 Tb max (64 bit)
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Networls Baramerers

[ Networking 7

)

» nNni

L number Oi NEtWOork IntEHaces
= multiple ILAN cards
LS/ @S IEIP/ PP teraces

» nettune (10.20), ndd (11.0)

u Setlp; mi/ete/re.conitig.d
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Virtual Meniory (Swip)

1 maxswapchunks
1 swchunk

] nswapdev, nswapfs

i sSwapmem on | ]
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maxswapchunks, swehunk -
SWapSpuce B:d

o Maxamum addressimg [misHorswan

0l Usable swap; 1s defimed as;

» maxswapchunks * swchunk * dev:_bsize where:
swehunk=20438"and dev: bsize=1024

o IPeave swehunk tordetault

o Bormiia simpliiics to
y, maxswapechunks=IDESIRED-SWAP / 2097152 or
m Miaxswapchinks=DESIRED-SWAP / 2megs
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nswapdey, nswipjys

[ nswapdey: - max number ol SWap
devices

H NSWapis = mdx number ol lesystems that
will berused o1 swap

W ilCSySte SWap) periommnance

one waysassignment policy: (not returmed)

NS

=
= %

I

\_/

-
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SWapment. on

0 HP-UX normally needs 1: 1 RAM:swap

il swapmem on crediestan overallocation
policy, typically: 75% oif RAIM

ol Canl be used m bothlow RAM and high

RAM systems ~r
i

XN

&
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SWapment. on

SWapmemes on==0

[ shisiexample; only: SO00rmegs 1s usable
o processes simce Virtual Memory 1S
oniy S00megs.
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SWapment. on

SWapmenmes on==0

5 WAP

NG

[ shisiexample; 1 Gb s usable for
processes sinee Vartual Memory 1s 1 Gb
100:..bUE e paging needed
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SWapment. on

D SWapmie: on=i

500 ey

I this example, 1.25 Gb 1s usable
101 processes, since Virtual
Memony 18 75% RAM + swap
(750 + 500)
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Miscellaneons zaramercrs

0 Miscellaneous
» timezone, dst (0,1,2,3 policy)
» npty (SAM vs. manual)

» timeslice

N OI=pAtAMCICTSE

»ymaxusersH(pscudo/iormula parameter)
T g
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Some last tips

1 Web help:

docs. hp. com /- hpux/ enififnedecs)/ s/ KCpar ans. Over vi ewAl |t m
0 SysAdmin Courses

1 SAM help (10.xx+)

m Adjust carciully;
e omall changes

» Ecw: chianges per sysgen
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