CHAPTER 8

Configuring an HP-UX Kernel

Introduction

Kernel management in HP-UX 11i is done with a set of kernd configuration
commands or through the web-based kcweb tool. This chapter covers the
kernel-related commands, gives some examples of using the commands to
modify and build kernels, and gives an overview of kcweb.

Most applications require that you to modify your kernel in some way.
Y ou may need to create a new HP-UX kernel to add device drivers or sub-
systems, tune the kernel to get improved performance, alter configurable
parameters, or to change the dump and swap devices. If you update or mod-
ify a dynamic element of your kernel, as shown in an example in this chap-
ter, areboot is not required. Updating or modifying a static element requires
a reboot and may also require some additional steps, which a later example
shows.

This chapter covers the following topics:

* Overview, examples, and running kernel-related commands: kcmod-
ule, kctune, kconfig, kclog, kcalarm, kcusage, and kemod

» A flowchart showing atypical kernel rebuild
» Example of using the entries in the flowchart to rebuild a kernel
» Example of booting a saved kernel configuration
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* The system file and making multiple kernel changes using it
* Overview of the Web-based kernel tool kcweb

Kernel Commands

A new set of kernel-related commands has been developed that have a com-
mon behavior. This section covers all the commands and provides examples
of using some of them.

kcmodule

kcmodule queries and changes kernel modules in the currently running ker-
nel configuration or a saved kernel configuration that you are staging for
future use. Hundreds of modules are present in an HP-UX kernel that con-
sists of device drivers, kernel subsystems, and other kernel code.

kcmodule with no options provides the modules in your system and
both their current state and the state on next boot if any changes are pending,
as shown in this abbreviated example:

# kcnodul e

Modul e State Cause Not es
Devi ceDri ver unused

Keyboar dMUX unused

LCent | f static best
MouseMJX unused

UsbBoot Keyboard unused

UsbBoot Mbuse unused

UsbHub unused

UsbM ni Bus unused

UsbChci unused

acpi _node static best
arp static depend
asi o0 static best
audi o static best
aut of sc static best
azusa_psm static best
beep static depend
btl an static best
c460gx_psm static depend
c8xx static best
cachefsc static best
ccio unused

cdfs auto best aut o- | oadabl e, unl oadabl e
cec_hp static depend
cel | static best
cifs static best
clone static best

conspl unused
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di ag2 static best

dl pi static best
dm sanpl e_fsid unused

dmapi unused

dnp static depend
dmsanpl e unused

echo static best
ehci unused

fecd static best
fcns static depend
fcp static depend
fcp_cdio static depend
fcparray static depend
fcpdev static depend
f cprmux static depend
fddi 4 static best
ffs static best

f ramebuf unused

gel an static best
graph3 unused

gvid unused
gvid_core unused

hcd unused

hi d unused

hpst reans static best
hsx static explicit |oadable, unloadable
hub unused

i a64_psm static best

i dds unused

This abbreviated output shows some of the modules in the system
without much detail. We modify the last module shown, idds, in a later
example. To get detailed information on a specific module, use the -v option,
as shown for vxfs:

# kcnodule -v vxfs

Modul e vxfs [3F559170]

Descri ption Veritas Journal File System (VxFS)
State static (best state)

State at Next Boot static (best state)

Capabl e static unused

Depends On nmodul e |ibvxfs:0.0.0

interface HPUX_11_23:1.0

This verbose output shows more information for the particular module
that we specified. | could also have requested verbose output for every mod-
ule.

For every modulein the verbose output, there isaname and description
such as a name of vxfs, the version number in square brackets after the
name, and a short description of the module in the example. It is possible for
multiple versions to be listed if, for instance, the currently running kernel
uses a different version than will be used on the next boot.
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The dtate of the module is relative to the currently running kernel
(which is shown in the example), the next boot (both the currently running
and next boot states are shown), or a saved configuration. The modulein the
exampleis for the currently running kernel, so static means that the module
is statically bound into the kernel and changing this state would require
relinking the kernel executable and rebooting. The module could also be in
the unused state, which means it is installed but not used, the loaded state,
which means it has been dynamically loaded into the kernel, or the auto
state, which means it will be dynamically loaded when it is first needed but
hasn’t been |oaded yet.

The following list shows commonly used options to kcmodule:

kcmodule command-line flags:

-a Includes al modules in the output.
-B Backs up the currently running configuration
prior to changing it.

-c config Specifies the saved configuration to manage. |If
none is specified, manage the currently running
configuration.

-C comment Includes a comment pertaining to this invocation
of the command in the kernel configuration log
file.

-d Adds the description for each item.

-D Displays elements for which there is a pending
change at the next boot.

-h Holds the specified change(s) for the next boot.

-K Keeps the currently running configuration, but
does not back it up. Keep the existing backup
unmodified.

-P Parses using the specified output format.

-S Displays the elements that have been set to

something other than the default.

-V Displays items using verbose output.
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Some of these options will be used in the upcoming example of updat-

ing the kernel.

kctune

kctune queries and changes the value of kernel tunable parameters in the
currently running kernel configuration or a saved kernel configuration that

you are staging for future use.

kctune with no options provides the parameters in your system, as
shown in the following abbreviated example:

# kctune

Tunabl e

NSTREVENT

NSTRPUSH

NSTRSCHED

STRCTLSZ

STRMSGSZ

acct resune

acct suspend

ai o_listio_max

ai o_max_ops

ai o_noni tor_run_sec
ai o_physmem pct

ai o_prio_delta_max
ai o_proc_thread_pct
ai o_proc_threads

ai o_req_per_thread
al | ocate_fs_swapmap
al waysdunp

buf cache_hash_| ocks
chang_hash_l ocks
core_addshmem r ead
core_addshmemwrite
create_fastlinks
dbc_max_pct

dbc_m n_pct
defaul t _disk_ir

di sksort_seconds
dma32_pool _si ze
dnp_rootdev_i s_vo
dnp_swapdev_i s_vo
dnl c_hash_l ocks
dont dunp

dst
dunp_conpress_on
enabl e_i dds
eqmensi ze
execut abl e_st ack
fs_async
fs_syminks

ftabl e_hash_| ocks
hp_hfs_ntra_enabl ed
io_ports_hash_I| ocks
ksi _al | oc_max

ksi _send_nax
max_acct _file_size
max_async_ports
max_nmem w ndow
max_t hread_pr oc

Ul
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Expression
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
1

1

Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t

Changes

I med
I mred
I med

I med
I med

I med
I med

I med
I med

I mred

I med
I mmed

I med

med

I mred

I med
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maxdsi z 1073741824 Defaul t I med
maxdsi z_64bi t 4294967296 Defaul t | med
mexfiles 8192 8192

maxfiles_lim 8192 8192 I med
maxrsessi z 8388608 Defaul t

maxrsessi z_64bi t 8388608 Default

maxssi z 8388608 Default I med
maxssi z_64bi t 268435456 Defaul t I med
maxt si z 100663296 Defaul t I med
mext siz_64bit 1073741824 Defaul t | med
maxuprc 256 Defaul t I med
maxvgs 10 Default

msgmap 1026 Default

msgmax 8192 Default I med
msgmmb 16384 Default I mred
msgmi 512 Default

nmsgseg 8192 Default

nmsgssz 96 Default

msgt gl 1024 Defaul t

ncdnode 150 Default I med
nclist 8292 Default

ncsi ze 8976 Default

nfile 65536 Defaul t Aut o
nfl ocks 4096 Defaul t Aut o
ni node 4880 Defaul t

This output shows the tunable parameter, its current value, the expres-
sions used to compute the value (which is the default in al cases in the
example except for maxfiles), and changes to the value if any are pending. In
an upcoming example, | modify the nproc tunable.

Using the -d option, which also works with kemodule, adds a descrip-
tion for each parameter, as shown in the following truncated example;

# kctune -d
Tunabl e Val ue Expression Changes
Description
NSTREVENT 50 Default
Maxi mum nunber of concurrent Streans bufcalls
NSTRPUSH 16 Defaul t
Maxi mum nunber of Streans npdules in a stream
NSTRSCHED 0 Default
Nunber of Streans schedul er daenons to run (O = autonatic)
STRCTLSZ 1024 Defaul t
Maxi num si ze of the control portion of a Streams nmessage (bytes)
STRMBGSZ 0 Default
Maxi num si ze of the data portion of a Streanms nmessage (bytes; 0 = unlinited)
acctresune 4 Default
Rel ative percentage of free disk space required to resume accounting
acct suspend 2 Default
Rel ative percentage of free disk space bel ow whi ch accounting is suspended
aio_listio_max 256 Defaul t I med
Maxi mum nunber of async 10 operations that can be specified in lio_list call
ai o_max_ops 2048 Default I mred
Maxi mum nunber of async | O operations that can be queued at any tinme
ai o_nonitor_run_sec 30 Default I med

Frequency of AIO Thread Pool Mnitor Execution (in seconds)
ai o_physmem pct 10 Default
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Each module now has a more detailed description associated with it as
aresult of using the -d option.

To group parameters based on the kernel module that defines the tun-
able, use the -g option, as shown in the following abbreviated example:

# kctune -g

Mobdul e
cdfs
dunp
dunp

hpst reans
hpst reans
hpst reans
hpst reans
hpst reans
hpst reans
i dds

This output shows all the tunables grouped with their kernel modules.
You can see that, in the case of the fs module, for example, many tunables
are associated with some modules.

The -v output, as shown in the following abbreviated example, pro-

Tunabl e

ncdnode

al waysdunp

dont dunp

dunp_conpr ess_on
buf cache_hash_l ocks
dbc_max_pct

dbc_m n_pct

di sksort_seconds
dnl c_hash_I ocks
fs_async
fs_syminks

ftabl e_hash_I ocks
maxfil es
maxfiles_|im

ncsi ze

nfile

nf | ocks

o_sync_i s_o_dsync
sendfi | e_max
vnode_cd_hash_I| ocks
vnode_hash_| ocks
NSTREVENT

NSTRPUSH

NSTRSCHED

STRCTLSZ

STRMSGSZ

st reanpi pes
enabl e_i dds
tcphashsz
aio_listio_max

ai o_max_ops

ai o_noni tor_run_sec
ai o_physnmem pct

ai o_prio_del ta_max
ai o_proc_t hread_pct
ai o_proc_t hreads

ai o_req_per_thread
i o_ports_hash_| ocks
max_async_ports
scroll _lines

Maxvgs

acct resumne

acct suspend
chang_hash_l ocks
dst

Val ue
150

vides alot of tunable-related information:

Expression
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
8192
8192
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t
Def aul t

Changes
I med
I med
I med
I med

I med
I med

I med

I med

Aut o
Aut o

I med

I med
I med
I med

I med
I med
I med
I med

I med
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# kctune -v
Tunabl e
Description
Modul e
Current Val ue
Val ue at Next
Val ue at Last
Def aul t Val ue
Can Change

Tunabl e
Description
Modul e
Current Val ue
Val ue at Next
Val ue at Last
Def aul t Val ue
Can Change

Tunabl e
Description
Modul e
Current Val ue
Val ue at Next
Val ue at Last
Def aul t Val ue
Can Change

Tunabl e
Description

Current Val ue
Val ue at Next
Val ue at Last
Def aul t Val ue
Can Change

Tunabl e
Descripti on

Boot
Boot

Boot
Boot

Boot
Boot

Boot
Boot

; 0 = unlinited)

Modul e
Current Val ue
Val ue at Next
Val ue at Last
Def aul t Val ue
Can Change

Standard i nput

Boot
Boot

NSTREVENT

Maxi mum nunmber of concurrent Streans bufcalls
hpst reans

50 [Default]

50 [Defaul t]

50

50

At Next Boot Only

NSTRPUSH

Maxi mum nunber of Streans nodules in a stream
hpst reans

16 [Defaul t]

16 [Defaul t]

16

16

At Next Boot Only

NSTRSCHED

Nunber of Streans schedul er daemons to run (0 = automatic)
hpst reans

0 [Defaul t]

0 [Defaul t]

0

0

At Next Boot Only

STRCTLSZ
Maxi mum si ze of the control portion of a Streans nessage (by

hpst reans
1024 [ Def aul t]
1024 [Defaul t]

1024

1024

At Next Boot Only
STRMSGSZ

Maxi mum si ze of the data portion of a Streans nessage (bytes
hpst reans

0 [Defaul t]

0 [Defaul t]

0

0

At Next Boot Only

This output shows additional information, including the value the
parameter will have upon the next boot.

All tunables have manual pages. If, for example, you want to know
more about a tunable, just issue the man for the tunable, as shown in the fol-
lowing example for nproc:



