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Introduction Introduction 

◆◆ What is kernel ‘tuning’?What is kernel ‘tuning’?
◆◆ Parameters and their effectsParameters and their effects
◆◆ What tuning cannot doWhat tuning cannot do
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VocabularyVocabulary
◆◆ Kernel fileKernel file

»» /stand/system (and /stand/build/system)/stand/system (and /stand/build/system)
»» Tunable parametersTunable parameters
»» sysdefsysdef

◆◆ Measurement toolsMeasurement tools
»» sarsar,, vmstatvmstat, Glance, Glance
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Parameter changingParameter changing
◆◆ SAMSAM

»» easiest to useeasiest to use
»» builtbuilt--in documentationin documentation
»» some bounds checking and interaction some bounds checking and interaction 

teststests
◆◆ Manual methodManual method

»» manual editmanual edit
»» no boundary checksno boundary checks
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FilesystemFilesystem ParametersParameters
◆◆ nfilenfile,, nflocksnflocks
◆◆ ninodeninode,, vxvx__ncsizencsize,,
ncdnodencdnode

bufpagesbufpages, , nbufnbuf,,
dbcdbc_max_pct,_max_pct,
dbcdbc_min_pct_min_pct

◆◆ maxfilesmaxfiles,, maxfilesmaxfiles__limlim
◆◆ fsfs__asyncasync, , 
default_disk_default_disk_irir

◆◆ disksortdisksort_seconds_seconds
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nfile nfile -- max file opensmax file opens

◆◆ Maximum number of file opensMaximum number of file opens
»» open counted for same files or differentopen counted for same files or different
»» min 3 per processmin 3 per process

◆◆ stdinstdin
◆◆ stdoutstdout
◆◆ stderrstderr

◆◆ file: table is fullfile: table is full
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nflocks nflocks -- max file locksmax file locks

◆◆ Maximum number of  open file locksMaximum number of  open file locks
◆◆ Highly applicationHighly application--dependentdependent

»» one file may have several locksone file may have several locks
»» Databases may need hundredsDatabases may need hundreds
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ninode ninode -- kernel kernel inodeinode cachecache

◆◆ InIn--core cache of core cache of uniqueunique current and current and 
recent HFSrecent HFS inodesinodes locationslocations

◆◆ Speeds reopens, multiSpeeds reopens, multi--process file accessprocess file access
◆◆ Keep small for typical databases, larger Keep small for typical databases, larger 

for development and NFS (HFS only)for development and NFS (HFS only)
◆◆ ninodeninode << nfilenfile
inodeinode: table is full: table is full

◆◆ Formula may be way too large (Formula may be way too large (vxfsvxfs))
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ncdnodencdnode

◆◆ InIn--core cache of core cache of uniqueunique current and current and 
recent CDROMrecent CDROM inodesinodes

◆◆ Speeds reopens, multiSpeeds reopens, multi--process file accessprocess file access
◆◆ Generally very small (one user for Generally very small (one user for 

CDROM)CDROM)
◆◆ Copy CD’s to hard disk for multiCopy CD’s to hard disk for multi--user user 

accessaccess
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bufpagesbufpages, , nbufnbuf, , dbcdbc_max_pct, _max_pct, 
dbcdbc_min_pct _min_pct -- buffer cachebuffer cache

◆◆ BuffercacheBuffercache similar to DOS similar to DOS 
SMARTDRVSMARTDRV

◆◆ used only with file access, not rawused only with file access, not raw
◆◆ nbuf  nbuf  nonnon--zero not recommendedzero not recommended
◆◆ fix withfix with bufpagesbufpages
◆◆ range 200 Mb to 2 range 200 Mb to 2 GbGb (rd/wt ratio)(rd/wt ratio)
◆◆ Dynamic Buffer Cache min/max %Dynamic Buffer Cache min/max %
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maxfilesmaxfiles, , maxfilesmaxfiles__limlim

◆◆ Single process file open limitsSingle process file open limits
◆◆ defaults to 60defaults to 60
◆◆ soft limit, extend with soft limit, extend with setrlimitsetrlimit(2) up (2) up 

to to maxfilesmaxfiles__limlim
◆◆ POSIX shell:POSIX shell: ulimitulimit --ff
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fsfs__asyncasync -- sync policysync policy

◆◆ Async filesystemAsync filesystem writes (inc. metadata)writes (inc. metadata)
◆◆ 0 = safe for panics, 0 = safe for panics, powerfailspowerfails
◆◆ 1 = risky (1 = risky (filesystem filesystem corruption is likely) corruption is likely) 

but can improve writes (only) by 30%but can improve writes (only) by 30%
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default_disk_default_disk_ir ir -- immediate  immediate  
reportingreporting

◆◆ Disk Immediate Reporting Disk Immediate Reporting -- no wait for no wait for 
write to completewrite to complete

◆◆ Similar to Similar to fsfs__asyncasync except applies to all except applies to all 
disk writes including rawdisk writes including raw

◆◆ Kernel Kernel param param or or scsictl scsictl by diskby disk
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disksortdisksort_seconds_seconds

◆◆ HPHP--UX gives priority to serial rd/wtUX gives priority to serial rd/wt
◆◆ Intense serial I/O slows random I/OIntense serial I/O slows random I/O
◆◆ Value to wait before changing priorityValue to wait before changing priority
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Process ParametersProcess Parameters

◆◆ nprocnproc,, maxuprcmaxuprc
◆◆ maxdsizmaxdsiz,, maxdsizmaxdsiz_64bit_64bit
◆◆ maxssizmaxssiz,, maxssizmaxssiz_64bit_64bit
◆◆ maxtsizmaxtsiz,, maxtsizmaxtsiz_64bit_64bit
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nprocnproc, , maxuprc maxuprc -- processesprocesses

◆◆ nprocnproc = max number of processes= max number of processes
»» proc: table is fullproc: table is full

◆◆ maxuprc maxuprc = max processes per UID= max processes per UID
»» collective UID processes, not per logincollective UID processes, not per login
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maxdsizmaxdsiz -- data segmentdata segment

◆◆ Maximum data segment sizeMaximum data segment size
◆◆ Both default to 64 megs (typically too Both default to 64 megs (typically too 

small)small)
◆◆ Set toSet to apxapx. 900 megs or 1750 megs . 900 megs or 1750 megs 
◆◆ no kernel size penalty (just a fence for no kernel size penalty (just a fence for 

runaways)runaways)
◆◆ maxdsizmaxdsiz_64bit max is 4 Tb_64bit max is 4 Tb
◆◆ MAGIC notes   (/MAGIC notes   (/usrusr/share/doc)/share/doc)
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maxssiz maxssiz -- stack sizestack size

◆◆ Maximum stack sizeMaximum stack size
◆◆ runaway recursion can exceedrunaway recursion can exceed
◆◆ 79 megs is a 10.20 kernel limit, 200  79 megs is a 10.20 kernel limit, 200  

megs for 32 bit 11.0 kernels and 64bit megs for 32 bit 11.0 kernels and 64bit 
11.0 allows up to 111.0 allows up to 1 GbGb

◆◆ FORTRAN arrays passed as data can FORTRAN arrays passed as data can 
easily exceed easily exceed -- use COMMONuse COMMON
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maxtsiz maxtsiz -- text sizetext size

◆◆ Unchanging executable instructionsUnchanging executable instructions
◆◆ Directly related to file sizeDirectly related to file size
◆◆ Seldom needs changing unless a process has an Seldom needs changing unless a process has an 

exceptionally large number of instructionsexceptionally large number of instructions
◆◆ 10.20:10.20:

»» 64 Mb default, 464 Mb default, 4 GbGb maxmax

◆◆ 11.x:11.x:
»» 64 Mb default, 264 Mb default, 2 GbGb max (32 bit), 4 Tb max (64 bit)max (32 bit), 4 Tb max (64 bit)
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Network ParametersNetwork Parameters
◆◆ NetworkingNetworking

»» nninni
◆◆ number of network interfacesnumber of network interfaces
◆◆ multiple LAN cardsmultiple LAN cards
◆◆ SLIP/CSLIP/PPP interfacesSLIP/CSLIP/PPP interfaces

»» nettunenettune (10.20),(10.20), ndd ndd (11.0)(11.0)
◆◆ Setup in /etc/Setup in /etc/rcrc..configconfig.d.d
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Virtual Memory (swap)Virtual Memory (swap)

◆◆ maxswapchunksmaxswapchunks
◆◆ swchunkswchunk
◆◆ nswapdevnswapdev, , nswapfsnswapfs
◆◆ swapmemswapmem_on_on
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maxswapchunksmaxswapchunks, , swchunkswchunk --
Swap SpaceSwap Space

◆◆ Maximum addressing limits for swapMaximum addressing limits for swap
◆◆ Usable swap is defined as:Usable swap is defined as:

»» maxswapchunksmaxswapchunks ** swchunkswchunk * dev_* dev_bsizebsize where:where:
swchunkswchunk=2048 and dev_=2048 and dev_bsizebsize=1024=1024

◆◆ LeaveLeave swchunkswchunk to defaultto default
◆◆ Formula simplifies to:Formula simplifies to:

»» maxswapchunksmaxswapchunks=DESIRED=DESIRED--SWAP / 2097152 or SWAP / 2097152 or 
»» MaxswapchunksMaxswapchunks=DESIRED=DESIRED--SWAP / 2megsSWAP / 2megs
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nswapdevnswapdev,, nswapfsnswapfs

◆◆ nswapdevnswapdev -- max number  of swap max number  of swap 
devicesdevices

◆◆ nswapfsnswapfs -- max number ofmax number of filesystemsfilesystems that that 
will be used for swapwill be used for swap
»» filesystemfilesystem swap performanceswap performance
»» one way assignment policy (not returned)one way assignment policy (not returned)
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swapmemswapmem_on_on

◆◆ HPHP--UX normally needs 1:1 RAM:swapUX normally needs 1:1 RAM:swap
◆◆ swapmemswapmem_on_on creates an creates an overallocation overallocation 

policy, typically 75% of RAMpolicy, typically 75% of RAM
◆◆ Can be used in both low RAM and high Can be used in both low RAM and high 

RAM systemsRAM systems
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swapmemswapmem_on_on

SWAPSWAP
500 meg500 meg

RAMRAM
1 1 GbGb

Unusable forUnusable for
processesprocesses

In this example, only 500 megs is usable In this example, only 500 megs is usable 
for processes since Virtual Memory is for processes since Virtual Memory is 
only 500 megs.only 500 megs.

swapmemswapmem_on=0_on=0
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swapmemswapmem_on_on

SWAPSWAP
1 1 GbGb

RAMRAM
1 1 GbGb

In this example, 1 In this example, 1 GbGb is usable for is usable for 
processes since Virtual Memory is 1 processes since Virtual Memory is 1 Gb Gb 
too...but no paging neededtoo...but no paging needed

swapmemswapmem_on=0_on=0
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swapmemswapmem_on_on

SWAPSWAP
500 meg500 meg

RAMRAM
1 1 GbGb

In this example, 1.25 In this example, 1.25 GbGb is usable is usable 
for processes since Virtual for processes since Virtual 
Memory is 75% RAM + swap Memory is 75% RAM + swap 
(750 + 500)(750 + 500)

swapmemswapmem_on=1_on=1

Total Total 
Vmemory Vmemory = = 
1250 megs1250 megs
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Miscellaneous ParametersMiscellaneous Parameters
◆◆ MiscellaneousMiscellaneous

»» timezonetimezone,, dstdst (0,1,2,3 policy)(0,1,2,3 policy)
»» nptynpty (SAM vs. manual)(SAM vs. manual)
»» timeslicetimeslice

◆◆ NonNon--parameters:parameters:
»» maxusersmaxusers (pseudo/formula parameter)(pseudo/formula parameter)
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Some last tipsSome last tips

◆◆ Web help: Web help: 
docs.hp.com//docs.hp.com//hpuxhpux//onlinedocsonlinedocs//osos//KCparamsKCparams..OverviewAllOverviewAll.html.html

◆◆ SysAdminSysAdmin CoursesCourses
◆◆ SAM help (10.SAM help (10.xxxx+)+)
◆◆ Adjust carefullyAdjust carefully

»» Small changesSmall changes
»» Few changes perFew changes per sysgensysgen


