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Chapter 1. The Lin ux VFS

The Director y Cache

d_invalidate

Name d_invalidate — invalidatea dentry

Synopsis

int d_invalidate (struct dentry * dentry);

Arguments

dentry

dentryto invalidate

Description
Try to invalidatethedentryif it turnsout to bepossible.If thereareotherdentriesthatcanbereached
throughthis onewecan’t deleteit andwe return-EBUSY. On successwe return0.

d_find_alias

Name d_find_alias — grabahashedaliasof inode
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Synopsis

struct dentry * d_find_alias (struct inode * inode);

Arguments

inode

inodein question

Description
If inodehasa hashedalias- acquirethereferenceto aliasandreturnit. OtherwisereturnNULL. Notice
thatif inodeis a directorytherecanbeonly onealiasandit canbeunhashedonly if it hasno children.

prune_dcac he

Name prune_dcache — shrinkthedcache

Synopsis

void prune_dcache (int count);

Arguments

count

numberof entriesto try andfree

Description

11



Chapter 1. The Linux VFS

Shrinkthedcache.This is donewhenweneedmorememory, or simply whenwe needto unmount
something(atwhich pointwe needto unuseall dentries).

This functionmayfail to freeany resourcesif all thedentriesarein use.

shrink_dcac he_sb

Name shrink_dcache_sb — shrinkdcachefor asuperblock

Synopsis

void shrink_dcache_sb (struct super_block * sb);

Arguments

sb

superblock

Description
Shrinkthedcachefor thespecifiedsuperblock.This is usedto freethedcachebeforeunmountinga file
system

have_submounts

Name have_submounts — checkfor mountsovera dentry
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Synopsis

int have_submounts (struct dentry * parent);

Arguments

parent

dentryto check.

Description
Returntrueif theparentor its subdirectoriescontainamountpoint

shrink_dcac he_parent

Name shrink_dcache_parent — prunedcache

Synopsis

void shrink_dcache_parent (struct dentry * parent);

Arguments

parent

parentof entriesto prune

Description
Prunethedcacheto removeunusedchildrenof theparentdentry.

13
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d_alloc

Name d_alloc — allocatea dcacheentry

Synopsis

struct dentry * d_alloc (struct dentry * parent, const struct qstr * name);

Arguments

parent

parentof entryto allocate

name

qstrof thename

Description
Allocatesadentry. It returnsNULL if thereis insufficientmemoryavailable.Ona successthedentryis
returned.Thenamepassedin is copiedandthecopy passedin maybereusedafterthis call.

d_instantiate

Name d_instantiate — fill in inodeinformationfor a dentry

Synopsis

void d_instantiate (struct dentry * entry, struct inode * inode);

14
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Arguments

entry

dentryto complete

inode

inodeto attachto this dentry

Description
Fill in inodeinformationin theentry.

This turnsnegativedentriesinto productivefull membersof society.

NOTE! Thisassumesthattheinodecounthasbeenincremented(or otherwiseset)by thecallerto
indicatethatit is now in useby thedcache.

d_alloc_r oot

Name d_alloc_root — allocateroot dentry

Synopsis

struct dentry * d_alloc_root (struct inode * root_inode);

Arguments

root_inode

inodeto allocatetheroot for

Description

15



Chapter 1. The Linux VFS

Allocatea root (“/”) dentryfor theinodegiven.Theinodeis instantiatedandreturned.NULL is returned
if thereis insufficientmemoryor theinodepassedis NULL.

d_lookup

Name d_lookup — searchfor a dentry

Synopsis

struct dentry * d_lookup (struct dentry * parent, struct qstr * name);

Arguments

parent

parentdentry

name

qstrof namewewish to find

Description
Searchesthechildrenof theparentdentryfor thenamein question.If thedentryis foundits reference
countis incrementedandthedentryis returned.Thecallermustused_putto freetheentrywhenit has
finishedusingit. NULL is returnedon failure.

d_validate

Name d_validate — verify dentryprovidedfrom insecuresource
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Synopsis

int d_validate (struct dentry * dentry, struct dentry * dparent, unsigned int
hash, unsigned int len);

Arguments

dentry

Thedentryallegedto bevalid

dparent

Theparentdentry

hash

Hashof thedentry

len

Lengthof thename

Description
An insecuresourcehassentusadentry, herewe verify it. This is usedby ncpfsin its readdir
implementation.Zerois returnedin thedentryis invalid.

NOTE
This functiondoes_not_dereferencethepointersbeforewe havevalidatedthem.We cantestthepointer
values,but wemustnotactuallyusethemuntil wehavefoundavalid copy of thepointerin kernelspace..

d_delete

Name d_delete — deletea dentry

17



Chapter 1. The Linux VFS

Synopsis

void d_delete (struct dentry * dentry);

Arguments

dentry

Thedentryto delete

Description
Turn thedentryinto anegativedentryif possible,otherwiseremoveit from thehashqueuessoit canbe
deletedlater

d_rehash

Name d_rehash — addanentrybackto thehash

Synopsis

void d_rehash (struct dentry * entry);

Arguments

entry

dentryto addto thehash

Description
Addsa dentryto thehashaccordingto its name.

18
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d_mo ve

Name d_move — movea dentry

Synopsis

void d_move (struct dentry * dentry, struct dentry * target);

Arguments

dentry

entryto move

target

new dentry

Description
Updatethedcacheto reflectthemoveof a file name.Negativedcacheentriesshouldnot bemovedin this
way.

__d_path

Name __d_path — returnthepathof a dentry

Synopsis

char * __d_path (struct dentry * dentry, struct vfsmount * vfsmnt, struct
dentry * root, struct vfsmount * rootmnt, char * buffer, int buflen);
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Arguments

dentry

dentryto report

vfsmnt

– undescribed–

root

– undescribed–

rootmnt

– undescribed–

buffer

buffer to returnvaluein

buflen

buffer length

Description
Converta dentryinto anASCII pathname.If theentryhasbeendeletedthestring“ (deleted)”is
appended.Notethatthis is ambiguous.Returnsthebuffer.

“buflen” shouldbePAGE_SIZE or more.

is_subdir

Name is_subdir — is new dentrya subdirectoryof old_dentry

Synopsis

int is_subdir (struct dentry * new_dentry, struct dentry * old_dentry);

20
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Arguments

new_dentry

new dentry

old_dentry

old dentry

Description
Returns1 if new_dentryis asubdirectoryof theparent(atany depth).Returns0 otherwise.

find_inode_n umber

Name find_inode_number — checkfor dentrywith name

Synopsis

ino_t find_inode_number (struct dentry * dir, struct qstr * name);

Arguments

dir

directoryto check

name

Nameto find.

Description
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Chapter 1. The Linux VFS

Checkwhethera dentryalreadyexistsfor thegivenname,andreturntheinodenumberif it hasaninode.
Otherwise0 is returned.

This routineis usedto post-processdirectorylistingsfor filesystemsusingsyntheticinodenumbers,and
is necessaryto keepgetcwd working.

d_dr op

Name d_drop — dropa dentry

Synopsis

void d_drop (struct dentry * dentry);

Arguments

dentry

dentryto drop

Description
d_drop unhashestheentryfrom theparentdentryhashes,sothatit won’t befoundthrougha VFS
lookupany more.Notethatthis is differentfrom deletingthedentry- d_deletewill try to markthedentry
negative if possible,giving asuccessful_negative_lookup,while d_dropwill justmakethecachelookup
fail.

d_drop is usedmainly for stuff thatwantsto invalidatea dentryfor somereason(NFStimeoutsor
autofsdeletes).
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d_add

Name d_add — adddentryto hashqueues

Synopsis

void d_add (struct dentry * entry, struct inode * inode);

Arguments

entry

dentryto add

inode

Theinodeto attachto this dentry

Description
This addstheentryto thehashqueuesandinitializesinode. Theentrywasactuallyfilled in earlier
duringd_alloc.

dget

Name dget — geta referenceto adentry

Synopsis

struct dentry * dget (struct dentry * dentry);
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Arguments

dentry

dentryto geta referenceto

Description
Givenadentryor NULL pointerincrementthereferencecountif appropriateandreturnthedentry. A
dentrywill not bedestroyedwhenit hasreferences.

d_unhashed

Name d_unhashed — is dentryhashed

Synopsis

int d_unhashed (struct dentry * dentry);

Arguments

dentry

entryto check

Description
Returnstrueif thedentrypassedis not currentlyhashed.
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Inode Handling

__mark_inode_dir ty

Name __mark_inode_dirty — internalfunction

Synopsis

void __mark_inode_dirty (struct inode * inode);

Arguments

inode

inodeto mark

Description
Mark aninodeasdirty. Callersshouldusemark_inode_dirty.

write_inode_no w

Name write_inode_now — write aninodeto disk

Synopsis

void write_inode_now (struct inode * inode);

25



Chapter 1. The Linux VFS

Arguments

inode

inodeto write to disk

Description
This functioncommitsaninodeto disk immediatelyif it is dirty. This is primarily neededby knfsd.

clear_inode

Name clear_inode — clearaninode

Synopsis

void clear_inode (struct inode * inode);

Arguments

inode

inodeto clear

Description
This is calledby thefilesystemto tell usthattheinodeis no longeruseful.We just terminateit with
extremeprejudice.
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invalidate_inodes

Name invalidate_inodes — discardtheinodesona device

Synopsis

int invalidate_inodes (struct super_block * sb);

Arguments

sb

superblock

Description
Discardall of theinodesfor a givensuperblock.If thediscardfailsbecausetherearebusyinodesthena
nonzerovalueis returned.If thediscardis successfulall theinodeshavebeendiscarded.

get_empty_inode

Name get_empty_inode — obtainaninode

Synopsis

struct inode * get_empty_inode ( void);

Arguments

27
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void

no arguments

Description

This is calledby thingslike thenetworking layeretcthatwantto getaninodewithout any inodenumber,
or filesystemsthatallocatenew inodeswith no pre-existing information.

Ona successfulreturntheinodepointeris returned.Ona failureaNULL pointeris returned.Thereturned
inodeis noton any superblocklists.

iunique

Name iunique — geta uniqueinodenumber

Synopsis

ino_t iunique (struct super_block * sb, ino_t max_reserved);

Arguments

sb

superblock

max_reserved

highestreservedinodenumber

Description
Obtainaninodenumberthatis uniqueon thesystemfor agivensuperblock.This is usedby file systems
thathaveno naturalpermanentinodenumberingsystem.An inodenumberis returnedthatis higherthan
thereservedlimit but unique.
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BUGS
With a largenumberof inodesliveon thefile systemthis functioncurrentlybecomesquiteslow.

inser t_inode_hash

Name insert_inode_hash — hashaninode

Synopsis

void insert_inode_hash (struct inode * inode);

Arguments

inode

unhashedinode

Description
Add aninodeto theinodehashfor thissuperblock.If theinodehasno superblockit is addedto a
separateanonymouschain.

remo ve_inode_hash

Name remove_inode_hash — removeaninodefrom thehash

Synopsis

void remove_inode_hash (struct inode * inode);
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Arguments

inode

inodeto unhash

Description
Removeaninodefrom thesuperblockor anonymoushash.

iput

Name iput — put aninode

Synopsis

void iput (struct inode * inode);

Arguments

inode

inodeto put

Description
Putsaninode,droppingits usagecount.If theinodeusecounthits zerotheinodeis alsothenfreedand
maybedestroyed.
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bmap

Name bmap — find ablock numberin a file

Synopsis

int bmap (struct inode * inode, int block);

Arguments

inode

inodeof file

block

block to find

Description
Returnstheblocknumberon thedeviceholdingtheinodethatis thediskblocknumberfor theblockof
thefile requested.Thatis, askedfor block 4 of inode1 thefunctionwill returnthediskblock relative to
thedisk startthatholdsthatblockof thefile.

update_atime

Name update_atime — updatetheaccesstime

Synopsis

void update_atime (struct inode * inode);
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Arguments

inode

inodeaccessed

Description
Updatetheaccessedtime onaninodeandmarkit for writeback.This functionautomaticallyhandles
readonly file systemsandmedia,aswell asthe“noatime”flagandinodespecific“noatime”markers.

make_bad_inode

Name make_bad_inode — markaninodebaddueto anI/O error

Synopsis

void make_bad_inode (struct inode * inode);

Arguments

inode

Inodeto markbad

Description
Whenaninodecannotbereaddueto a mediaor remotenetwork failurethis functionmakestheinode
“bad” andcausesI/O operationson it to fail from thispoint on.
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is_bad_inode

Name is_bad_inode — is aninodeerrored

Synopsis

int is_bad_inode (struct inode * inode);

Arguments

inode

inodeto test

Description
Returnstrueif theinodein questionhasbeenmarkedasbad.

Registration and Superb loc ks

register_filesystem

Name register_filesystem — registeranew filesystem

Synopsis

int register_filesystem (struct file_system_type * fs);
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Arguments

fs

thefile systemstructure

Description
Addsthefile systempassedto thelist of file systemsthekernelis awareof for mountandothersyscalls.
Returns0 onsuccess,or anegativeerrnocodeon anerror.

The&struct file_system_typethatis passedis linkedinto thekernelstructuresandmustnot befreed
until thefile systemhasbeenunregistered.

unregister_filesystem

Name unregister_filesystem — unregistera file system

Synopsis

int unregister_filesystem (struct file_system_type * fs);

Arguments

fs

filesystemto unregister

Description
Removea file systemthatwaspreviouslysuccessfullyregisteredwith thekernel.An erroris returnedif
thefile systemis not found.Zerois returnedon asuccess.

Oncethis functionhasreturnedthe&struct file_system_typestructuremaybefreedor reused.
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__wait_on_super

Name __wait_on_super — wait ona superblock

Synopsis

void __wait_on_super (struct super_block * sb);

Arguments

sb

superblockto wait on

Description
Waitsfor asuperblockto becomeunlockedandthenreturns.It doesnot take thelock. This is aninternal
function.Seewait_on_super.

get_super

Name get_super — getthesuperblockof a device

Synopsis

struct super_block * get_super (kdev_t dev);

Arguments
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dev

device to getthesuperblockfor

Description
Scansthesuperblocklist andfindsthesuperblockof thefile systemmountedon thedevicegiven.NULL
is returnedif no matchis found.

get_empty_super

Name get_empty_super — find emptysuperblocks

Synopsis

struct super_block * get_empty_super ( void);

Arguments

void

no arguments

Description

Finda superblockwith no deviceassigned.A freesuperblockis foundandreturned.If neccessarynew
superblocksareallocated.NULL is returnedif thereareinsufficient resourcesto completetherequest.
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Socket Buff er Functions

skb_queue_empty

Name skb_queue_empty — checkif aqueueis empty

Synopsis

int skb_queue_empty (struct sk_buff_head * list);

Arguments

list

queuehead

Description
Returnstrueif thequeueis empty, falseotherwise.

skb_g et

Name skb_get — referencebuffer

Synopsis

struct sk_buff * skb_get (struct sk_buff * skb);
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Arguments

skb

buffer to reference

Description
Makesanotherreferenceto a socketbuffer andreturnsapointerto thebuffer.

kfree_skb

Name kfree_skb — freeansk_buff

Synopsis

void kfree_skb (struct sk_buff * skb);

Arguments

skb

buffer to free

Description
Drop areferenceto thebuffer andfreeit if theusagecounthashit zero.
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skb_c loned

Name skb_cloned — is thebuffer aclone

Synopsis

int skb_cloned (struct sk_buff * skb);

Arguments

skb

buffer to check

Description
Returnstrueif thebuffer wasgeneratedwith skb_clone andis oneof multiple sharedcopiesof the
buffer. Clonedbuffersareshareddatasomustnot bewritten to undernormalcircumstances.

skb_shared

Name skb_shared — is thebuffer shared

Synopsis

int skb_shared (struct sk_buff * skb);

Arguments
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skb

buffer to check

Description
Returnstrueif morethanonepersonhasareferenceto this buffer.

skb_unshare

Name skb_unshare — makea copy of a sharedbuffer

Synopsis

struct sk_buff * skb_unshare (struct sk_buff * skb, int pri);

Arguments

skb

buffer to check

pri

priority for memoryallocation

Description
If thesocketbuffer is aclonethenthis functioncreatesanew copy of thedata,dropsa referencecount
on theold copy andreturnsthenew copy with thereferencecountat 1. If thebuffer is not a clonethe
originalbuffer is returned.Whencalledwith aspinlockheldor from interruptstatepri mustbe
GFP_ATOMIC

NULL is returnedon amemoryallocationfailure.
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skb_peek

Name skb_peek —

Synopsis

struct sk_buff * skb_peek (struct sk_buff_head * list_);

Arguments

list_

list to peekat

Description
Peekan&sk_buff. Unlikemostotheroperationsyou_MUST_becarefulwith this one.A peekleaves
thebuffer on thelist andsomeoneelsemayrunoff with it. Youmusthold theappropriatelocksor havea
privatequeueto do this.

ReturnsNULL for anemptylist or apointerto theheadelement.Thereferencecountis not incremented
andthereferenceis thereforevolatile.Usewith caution.

skb_peek_tail

Name skb_peek_tail —

Synopsis

struct sk_buff * skb_peek_tail (struct sk_buff_head * list_);
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Arguments

list_

list to peekat

Description
Peekan&sk_buff. Unlikemostotheroperationsyou_MUST_becarefulwith this one.A peekleaves
thebuffer on thelist andsomeoneelsemayrunoff with it. Youmusthold theappropriatelocksor havea
privatequeueto do this.

ReturnsNULL for anemptylist or apointerto thetail element.Thereferencecountis not incremented
andthereferenceis thereforevolatile.Usewith caution.

skb_queue_len

Name skb_queue_len — getqueuelength

Synopsis

__u32 skb_queue_len (struct sk_buff_head * list_);

Arguments

list_

list to measure

Description
Returnthelengthof an&sk_buff queue.
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__skb_queue_head

Name __skb_queue_head — queueabuffer at thelist head

Synopsis

void __skb_queue_head (struct sk_buff_head * list, struct sk_buff * newsk);

Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at thestartof a list. This functiontakesno locksandyoumustthereforehold required
locksbeforecalling it.

A buffer cannotbeplacedon two listsat thesametime.

skb_queue_head

Name skb_queue_head — queuea buffer at thelist head

Synopsis

void skb_queue_head (struct sk_buff_head * list, struct sk_buff * newsk);
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Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at thestartof thelist. This functiontakesthelist lock andcanbeusedsafelywith other
locking &sk_buff functionssafely.

A buffer cannotbeplacedon two listsat thesametime.

__skb_queue_tail

Name __skb_queue_tail — queueabuffer at thelist tail

Synopsis

void __skb_queue_tail (struct sk_buff_head * list, struct sk_buff * newsk);

Arguments

list

list to use

newsk

buffer to queue
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Description
Queueabuffer at theendof a list. This functiontakesno locksandyoumustthereforehold required
locksbeforecalling it.

A buffer cannotbeplacedon two listsat thesametime.

skb_queue_tail

Name skb_queue_tail — queuea buffer at thelist tail

Synopsis

void skb_queue_tail (struct sk_buff_head * list, struct sk_buff * newsk);

Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at thetail of thelist. This functiontakesthelist lock andcanbeusedsafelywith other
locking &sk_buff functionssafely.

A buffer cannotbeplacedon two listsat thesametime.
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__skb_dequeue

Name __skb_dequeue — removefrom theheadof thequeue

Synopsis

struct sk_buff * __skb_dequeue (struct sk_buff_head * list);

Arguments

list

list to dequeuefrom

Description
Removetheheadof thelist. This functiondoesnot takeany lockssomustbeusedwith appropriatelocks
heldonly. Theheaditem is returnedor NULL if thelist is empty.

skb_dequeue

Name skb_dequeue — removefrom theheadof thequeue

Synopsis

struct sk_buff * skb_dequeue (struct sk_buff_head * list);

Arguments
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list

list to dequeuefrom

Description
Removetheheadof thelist. Thelist lock is takensothefunctionmaybeusedsafelywith otherlocking
list functions.Theheaditem is returnedor NULL if thelist is empty.

skb_inser t

Name skb_insert — inserta buffer

Synopsis

void skb_insert (struct sk_buff * old, struct sk_buff * newsk);

Arguments

old

buffer to insertbefore

newsk

buffer to insert

Description
Placeapacketbeforeagivenpacket in a list. Thelist locksaretakenandthis functionis atomicwith
respectto otherlist lockedcallsA buffer cannotbeplacedon two listsat thesametime.
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skb_append

Name skb_append — appenda buffer

Synopsis

void skb_append (struct sk_buff * old, struct sk_buff * newsk);

Arguments

old

buffer to insertafter

newsk

buffer to insert

Description
Placeapacketaftera givenpacket in a list. Thelist locksaretakenandthis functionis atomicwith
respectto otherlist lockedcalls.A buffer cannotbeplacedon two listsat thesametime.

skb_unlink

Name skb_unlink — removea buffer from a list

Synopsis

void skb_unlink (struct sk_buff * skb);

48



Chapter 2. Linux Networking

Arguments

skb

buffer to remove

Description
Placeapacketaftera givenpacket in a list. Thelist locksaretakenandthis functionis atomicwith
respectto otherlist lockedcalls

Worksevenwithoutknowing thelist it is sitting on,which canbehandyat times.It alsomeansthatTHE
LIST MUST EXIST whenyouunlink. Thusa list musthave its contentsunlinkedbeforeit is destroyed.

__skb_dequeue_tail

Name __skb_dequeue_tail — removefrom thetail of thequeue

Synopsis

struct sk_buff * __skb_dequeue_tail (struct sk_buff_head * list);

Arguments

list

list to dequeuefrom

Description
Removethetail of thelist. This functiondoesnot takeany lockssomustbeusedwith appropriatelocks
heldonly. Thetail item is returnedor NULL if thelist is empty.

49



Chapter 2. Linux Networking

skb_dequeue_tail

Name skb_dequeue_tail — removefrom theheadof thequeue

Synopsis

struct sk_buff * skb_dequeue_tail (struct sk_buff_head * list);

Arguments

list

list to dequeuefrom

Description
Removetheheadof thelist. Thelist lock is takensothefunctionmaybeusedsafelywith otherlocking
list functions.Thetail item is returnedor NULL if thelist is empty.

skb_put

Name skb_put — adddatato a buffer

Synopsis

unsigned char * skb_put (struct sk_buff * skb, unsigned int len);

Arguments
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skb

buffer to use

len

amountof datato add

Description
This functionextendstheuseddataareaof thebuffer. If thiswould exceedthetotalbuffer sizethekernel
will panic.A pointerto thefirst byteof theextradatais returned.

skb_push

Name skb_push — adddatato thestartof a buffer

Synopsis

unsigned char * skb_push (struct sk_buff * skb, unsigned int len);

Arguments

skb

buffer to use

len

amountof datato add

Description
This functionextendstheuseddataareaof thebuffer at thebuffer start.If thiswould exceedthetotal
buffer headroomthekernelwill panic.A pointerto thefirst byteof theextradatais returned.
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skb_pull

Name skb_pull — removedatafrom thestartof a buffer

Synopsis

unsigned char * skb_pull (struct sk_buff * skb, unsigned int len);

Arguments

skb

buffer to use

len

amountof datato remove

Description
This functionremovesdatafrom thestartof abuffer, returningthememoryto theheadroom.A pointer
to thenext datain thebuffer is returned.Oncethedatahasbeenpulledfuturepusheswill overwritethe
old data.

skb_headr oom

Name skb_headroom — bytesat buffer head

Synopsis

int skb_headroom (const struct sk_buff * skb);
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Arguments

skb

buffer to check

Description
Returnthenumberof bytesof freespaceat theheadof an&sk_buff.

skb_tailr oom

Name skb_tailroom — bytesat buffer end

Synopsis

int skb_tailroom (const struct sk_buff * skb);

Arguments

skb

buffer to check

Description
Returnthenumberof bytesof freespaceat thetail of ansk_buff
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skb_reser ve

Name skb_reserve — adjustheadroom

Synopsis

void skb_reserve (struct sk_buff * skb, unsigned int len);

Arguments

skb

buffer to alter

len

bytesto move

Description
Increasetheheadroomof anempty&sk_buff by reducingthetail room.This is only allowedfor an
emptybuffer.

skb_trim

Name skb_trim — removeendfrom a buffer

Synopsis

void skb_trim (struct sk_buff * skb, unsigned int len);
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Arguments

skb

buffer to alter

len

new length

Description
Cut thelengthof a buffer down by removing datafrom thetail. If thebuffer is alreadyunderthelength
specifiedit is not modified.

skb_orphan

Name skb_orphan — orphana buffer

Synopsis

void skb_orphan (struct sk_buff * skb);

Arguments

skb

buffer to orphan

Description
If a buffer currentlyhasanownerthenwecall theowner’sdestructorfunctionandmake theskb
unowned.Thebuffer continuesto exist but is no longerchargedto its formerowner.
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skb_queue_pur ge

Name skb_queue_purge — emptya list

Synopsis

void skb_queue_purge (struct sk_buff_head * list);

Arguments

list

list to empty

Description
Deleteall buffersonan&sk_buff list. Eachbuffer is removedfrom thelist andonereferencedropped.
This functiontakesthelist lock andis atomicwith respectto otherlist locking functions.

__skb_queue_pur ge

Name __skb_queue_purge — emptya list

Synopsis

void __skb_queue_purge (struct sk_buff_head * list);

Arguments
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list

list to empty

Description
Deleteall buffersonan&sk_buff list. Eachbuffer is removedfrom thelist andonereferencedropped.
This functiondoesnot take thelist lock andthecallermusthold therelevantlocksto useit.

dev_alloc_skb

Name dev_alloc_skb — allocateanskbuff for sending

Synopsis

struct sk_buff * dev_alloc_skb (unsigned int length);

Arguments

length

lengthto allocate

Description
Allocatea new &sk_buff andassignit a usagecountof one.Thebuffer hasunspecifiedheadroombuilt
in. Usersshouldallocatetheheadroomthey think they needwithout accountingfor thebuilt in space.
Thebuilt in spaceis usedfor optimisations.

NULL is returnedin thereis no freememory. Althoughthis functionallocatesmemoryit canbecalled
from aninterrupt.

57



Chapter 2. Linux Networking

skb_co w

Name skb_cow — copy abuffer if needbe

Synopsis

struct sk_buff * skb_cow (struct sk_buff * skb, unsigned int headroom);

Arguments

skb

buffer to copy

headroom

neededheadroom

Description
If thebuffer passedlackssufficientheadroomor is a clonethenit is copiedandtheadditionalheadroom
madeavailable.If thereis no freememoryNULL is returned.Thenew buffer is returnedif a copy was
made(andtheold onedroppedareference).Theexistingbuffer is returnedotherwise.

This functionprimarily existsto avoid makingtwo copieswhenmakinga writablecopy of a buffer and
thengrowing theheadroom.

skb_o ver_panic

Name skb_over_panic — privatefunction
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Synopsis

void skb_over_panic (struct sk_buff * skb, int sz, void * here);

Arguments

skb

buffer

sz

size

here

address

Description
Out of line supportcodefor skb_put. Not usercallable.

skb_under_panic

Name skb_under_panic — privatefunction

Synopsis

void skb_under_panic (struct sk_buff * skb, int sz, void * here);

Arguments
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skb

buffer

sz

size

here

address

Description
Out of line supportcodefor skb_push. Not usercallable.

alloc_skb

Name alloc_skb — allocateanetwork buffer

Synopsis

struct sk_buff * alloc_skb (unsigned int size, int gfp_mask);

Arguments

size

sizeto allocate

gfp_mask

allocationmask

Description
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Allocatea new &sk_buff. Thereturnedbuffer hasno headroomanda tail roomof sizebytes.Theobject
hasa referencecountof one.Thereturnis thebuffer. Ona failurethereturnis NULL.

Buffersmayonly beallocatedfrom interruptsusingagfp_mask of GFP_ATOMIC.

__kfree_skb

Name __kfree_skb — privatefunction

Synopsis

void __kfree_skb (struct sk_buff * skb);

Arguments

skb

buffer

Description
Freeansk_buff. Releaseanythingattachedto thebuffer. Cleanthestate.This is aninternalhelper
function.Usersshouldalwayscall kfree_skb

skb_c lone

Name skb_clone — duplicateansk_buff
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Synopsis

struct sk_buff * skb_clone (struct sk_buff * skb, int gfp_mask);

Arguments

skb

buffer to clone

gfp_mask

allocationpriority

Description
Duplicatean&sk_buff. Thenew oneis notownedby a socket.Bothcopiessharethesamepacketdata
but not structure.Thenew buffer hasa referencecountof 1. If theallocationfails thefunctionreturns
NULL otherwisethenew buffer is returned.

If this functionis calledfrom aninterruptgfp_mask mustbeGFP_ATOMIC.

skb_cop y

Name skb_copy — copy ansk_buff

Synopsis

struct sk_buff * skb_copy (const struct sk_buff * skb, int gfp_mask);

Arguments
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skb

buffer to copy

gfp_mask

allocationpriority

Description
Makeacopy of bothan&sk_buff andits data.This is usedwhenthecallerwishesto modify thedataand
needsa privatecopy of thedatato alter. ReturnsNULL on failureor thepointerto thebuffer on success.
Thereturnedbuffer hasa referencecountof 1.

You mustpassGFP_ATOMIC astheallocationpriority if this functionis calledfrom aninterrupt.

skb_cop y_expand

Name skb_copy_expand — copy andexpandsk_buff

Synopsis

struct sk_buff * skb_copy_expand (const struct sk_buff * skb, int
newheadroom, int newtailroom, int gfp_mask);

Arguments

skb

buffer to copy

newheadroom

new freebytesat head

newtailroom

new freebytesat tail
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gfp_mask

allocationpriority

Description
Makea copy of bothan&sk_buff andits dataandwhile doingsoallocateadditionalspace.

This is usedwhenthecallerwishesto modify thedataandneedsa privatecopy of thedatato alteras
well asmorespacefor new fields.ReturnsNULL on failureor thepointerto thebuffer on success.The
returnedbuffer hasa referencecountof 1.

You mustpassGFP_ATOMIC astheallocationpriority if this functionis calledfrom aninterrupt.

Socket Filter

sk_run_filter

Name sk_run_filter — run afilter on asocket

Synopsis

int sk_run_filter (struct sk_buff * skb, struct sock_filter * filter, int
flen);

Arguments

skb

buffer to run thefilter on

filter

filter to apply
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flen

lengthof filter

Description
Decodeandapplyfilter instructionsto theskb-� data.Returnlengthto keep,0 for none.skbis thedata
we arefiltering, filter is thearrayof filter instructions,andlen is thenumberof filter blocksin thearray.
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Driver Suppor t

init_ether dev

Name init_etherdev — Registerethernetdevice

Synopsis

struct net_device * init_etherdev (struct net_device * dev, int sizeof_priv);

Arguments

dev

An ethernetdevicestructureto befilled in, or NULL if anew structshouldbeallocated.

sizeof_priv

Sizeof additionaldriver-privatestructureto beallocatedfor this ethernetdevice

Description
Fill in thefieldsof thedevicestructurewith ethernet-genericvalues.

If no devicestructureis passed,anew oneis constructed,completewith aprivatedataareaof size
sizeof_priv . A 32-byte(notbit) alignmentis enforcedfor this privatedataarea.

If anemptystringareais passedasdev- � name,or a new structureis made,a new namestringis
constructed.
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dev_add_pac k

Name dev_add_pack — addpackethandler

Synopsis

void dev_add_pack (struct packet_type * pt);

Arguments

pt

packet typedeclaration

Description
Add a protocolhandlerto thenetworkingstack.Thepassed&packet_typeis linkedinto kernellists and
maynot befreeduntil it hasbeenremovedfrom thekernellists.

dev_remo ve_pac k

Name dev_remove_pack — removepackethandler

Synopsis

void dev_remove_pack (struct packet_type * pt);

Arguments
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pt

packet typedeclaration

Description
Removea protocolhandlerthatwaspreviouslyaddedto thekernelprotocolhandlersby
dev_add_pack. Thepassed&packet_typeis removedfrom thekernellists andcanbefreedor reused
oncethis functionreturns.

__dev_get_by_name

Name __dev_get_by_name — find a deviceby its name

Synopsis

struct net_device * __dev_get_by_name (const char * name);

Arguments

name

nameto find

Description
Findaninterfaceby name.MustbecalledunderRTNL semaphoreor dev_base_lock. If thenameis
foundapointerto thedevice is returned.If thenameis not foundthenNULL is returned.Thereference
countersarenot incrementedsothecallermustbecarefulwith locks.
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dev_get_by_name

Name dev_get_by_name — find adeviceby its name

Synopsis

struct net_device * dev_get_by_name (const char * name);

Arguments

name

nameto find

Description
Findaninterfaceby name.Thiscanbecalledfrom any context anddoesits own locking.Thereturned
handlehastheusagecountincrementedandthecallermustusedev_put to releaseit whenit is no
longerneeded.NULL is returnedif no matchingdevice is found.

dev_get

Name dev_get — testif adeviceexists

Synopsis

int dev_get (const char * name);
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Arguments

name

nameto testfor

Description
Testif anameexists.Returnstrueif thenameis found.In orderto besurethenameis not allocatedor
removedduringthetestthecallermusthold thertnl semaphore.

This functionprimarily existsfor backcompatibilitywith olderdrivers.

__dev_get_by_inde x

Name __dev_get_by_index — find a deviceby its ifindex

Synopsis

struct net_device * __dev_get_by_index (int ifindex);

Arguments

ifindex

index of device

Description
Searchfor aninterfaceby index. ReturnsNULL if thedevice is not foundor a pointerto thedevice.The
devicehasnot hadits referencecounterincreasedsothecallermustbecarefulaboutlocking.Thecaller
musthold eithertheRTNL semaphoreor dev_base_lock.
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dev_get_by_inde x

Name dev_get_by_index — find adeviceby its ifindex

Synopsis

struct net_device * dev_get_by_index (int ifindex);

Arguments

ifindex

index of device

Description
Searchfor aninterfaceby index. ReturnsNULL if thedevice is not foundor a pointerto thedevice.The
device returnedhashada referenceaddedandthepointeris safeuntil theusercallsdev_putto indicate
they havefinishedwith it.

dev_alloc_name

Name dev_alloc_name — allocatea namefor adevice

Synopsis

int dev_alloc_name (struct net_device * dev, const char * name);
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Arguments

dev

device

name

nameformatstring

Description
Passeda formatstring- eg “lt d” it will try andfind asuitableid. Not efficient for many devices,not
calleda lot. Thecallermusthold thedev_baseor rtnl lock while allocatingthenameandaddingthe
device in orderto avoid duplicates.Returnsthenumberof theunit assignedor anegativeerrnocode.

dev_alloc

Name dev_alloc — allocateanetwork deviceandname

Synopsis

struct net_device * dev_alloc (const char * name, int * err);

Arguments

name

nameformatstring

err

errorreturnpointer
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Description
Passeda formatstring,eg. “lt d”, it will allocateanetwork deviceandspacefor thename.NULL is
returnedif no memoryis available.If theallocationsucceedsthenthenameis assignedandthedevice
pointerreturned.NULL is returnedif thenameallocationfailed.Thecauseof anerroris returnedasa
negativeerrnocodein thevariableerr pointsto.

Thecallermusthold thedev_base or RTNL lockswhendoingthis in orderto avoid duplicatename
allocations.

netde v_state_c hang e

Name netdev_state_change — devicechangesstate

Synopsis

void netdev_state_change (struct net_device * dev);

Arguments

dev

device to causenotification

Description
Calledto indicateadevicehaschangedstate.This functioncallsthenotifier chainsfor netdev_chainand
sendsa NEWLINK messageto theroutingsocket.

dev_load

Name dev_load — loadanetwork module
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Synopsis

void dev_load (const char * name);

Arguments

name

nameof interface

Description
If a network interfaceis not presentandtheprocesshassuitableprivilegesthis functionloadsthe
module.If moduleloadingis not availablein thiskernelthenit becomesanop.

dev_open

Name dev_open — prepareaninterfacefor use.

Synopsis

int dev_open (struct net_device * dev);

Arguments

dev

device to open

Description
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Takesadevice from down to up state.Thedevice’sprivateopenfunctionis invokedandthenthe
multicastlists areloaded.Finally thedevice is movedinto theup stateandaNETDEV_UP messageis sent
to thenetdev notifierchain.

Calling this functiononanactive interfaceis anop.On a failureanegativeerrnocodeis returned.

dev_close

Name dev_close — shutdown aninterface.

Synopsis

int dev_close (struct net_device * dev);

Arguments

dev

device to shutdown

Description
This functionmovesanactivedevice into down state.A NETDEV_GOING_DOWN is sentto thenetdev
notifier chain.Thedevice is thendeactivatedandfinally aNETDEV_DOWN is sentto thenotifier chain.

register_netde vice_notifier

Name register_netdevice_notifier — registera network notifierblock
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Synopsis

int register_netdevice_notifier (struct notifier_block * nb);

Arguments

nb

notifier

Description
Registera notifier to becalledwhennetwork deviceeventsoccur. Thenotifierpassedis linkedinto the
kernelstructuresandmustnot bereuseduntil it hasbeenunregistered.A negativeerrnocodeis returned
on a failure.

unregister_netde vice_noti fier

Name unregister_netdevice_notifier — unregisteranetwork notifier block

Synopsis

int unregister_netdevice_notifier (struct notifier_block * nb);

Arguments

nb

notifier

Description

76



Chapter 3. Network device support

Unregistera notifierpreviously registeredby register_netdevice_notifier. Thenotifier is
unlinkedinto thekernelstructuresandmaythenbereused.A negativeerrnocodeis returnedona failure.

dev_queue_xmit

Name dev_queue_xmit — transmitabuffer

Synopsis

int dev_queue_xmit (struct sk_buff * skb);

Arguments

skb

buffer to transmit

Description
Queueabuffer for transmissionto anetwork device.Thecallermusthavesetthedeviceandpriority and
built thebuffer beforecalling this function.Thefunctioncanbecalledfrom aninterrupt.

A negativeerrnocodeis returnedona failure.A successdoesnotguaranteetheframewill betransmitted
asit maybedroppeddueto congestionor traffic shaping.

netif_rx

Name netif_rx — postbuffer to thenetwork code
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Synopsis

void netif_rx (struct sk_buff * skb);

Arguments

skb

buffer to post

Description
This functionreceivesapacket from a devicedriverandqueuesit for theupper(protocol)levelsto
process.It alwayssucceeds.Thebuffer maybedroppedduringprocessingfor congestioncontrolor by
theprotocollayers.

net_call_rx_atomic

Name net_call_rx_atomic —

Synopsis

void net_call_rx_atomic (void (*fn) (void));

Arguments

fn

functionto call

Description
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Makea functioncall thatis atomicwith respectto theprotocollayers.

register_gifconf

Name register_gifconf — registera SIOCGIFhandler

Synopsis

int register_gifconf (unsigned int family, gifconf_func_t * gifconf);

Arguments

family

Addressfamily

gifconf

Functionhandler

Description
Registerprotocoldependentaddressdumpingroutines.Thehandlerthatis passedmustnot befreedor
reuseduntil it hasbeenreplacedby anotherhandler.

netde v_set_master

Name netdev_set_master — setup master/slavepair
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Synopsis

int netdev_set_master (struct net_device * slave, struct net_device *
master);

Arguments

slave

slave device

master

new masterdevice

Description
Changesthemasterdeviceof theslave.PassNULL to breakthebonding.Thecallermusthold theRTNL
semaphore.On a failureanegativeerrnocodeis returned.Onsuccessthereferencecountsareadjusted,
RTM_NEWLINK is sentto theroutingsocketandthefunctionreturnszero.

dev_set_pr omiscuity

Name dev_set_promiscuity — updatepromiscuitycounton adevice

Synopsis

void dev_set_promiscuity (struct net_device * dev, int inc);

Arguments

dev

device
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inc

modifier

Description
Add or removepromsicuityfrom adevice.While thecountin thedevice remainsabovezerothe
interfaceremainspromiscuous.Onceit hits zerothedevice revertsbackto normalfiltering operation.A
negative inc valueis usedto droppromiscuityon thedevice.

dev_set_allm ulti

Name dev_set_allmulti — updateallmulti counton adevice

Synopsis

void dev_set_allmulti (struct net_device * dev, int inc);

Arguments

dev

device

inc

modifier

Description
Add or removereceptionof all multicastframesto adevice.While thecountin thedevice remainsabove
zerotheinterfaceremainslisteningto all interfaces.Onceit hits zerothedevice revertsbackto normal
filtering operation.A negativeinc valueis usedto dropthecounterwhenreleasinga resourceneeding
all multicasts.
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dev_ioctl

Name dev_ioctl — network device ioctl

Synopsis

int dev_ioctl (unsigned int cmd, void * arg);

Arguments

cmd

commandto issue

arg

pointerto a structifreq in userspace

Description
Issueioctl functionsto devices.This is normallycalledby theuserspacesyscallinterfacesbut can
sometimesbeusefulfor otherpurposes.Thereturnvalueis thereturnfrom thesyscallif positiveor a
negativeerrnocodeon error.

dev_new_inde x

Name dev_new_index — allocateanifindex

Synopsis

int dev_new_index ( void);
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Arguments

void

no arguments

Description

Returnsa suitableuniquevaluefor anew device interfacenumber. Thecallermusthold thertnl
semaphoreto besureit remainsunique.

register_netde vice

Name register_netdevice — registeranetwork device

Synopsis

int register_netdevice (struct net_device * dev);

Arguments

dev

device to register

Description
Take acompletednetwork devicestructureandaddit to thekernelinterfaces.A NETDEV_REGISTER

messageis sentto thenetdev notifierchain.0 is returnedonsuccess.A negativeerrnocodeis returnedon
a failureto setup thedevice,or if thenameis a duplicate.

BUGS
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Thelocking appearsinsufficient to guaranteetwo parallelregisterswill not getthesamename.

netde v_finish_unregister

Name netdev_finish_unregister — completeunregistration

Synopsis

int netdev_finish_unregister (struct net_device * dev);

Arguments

dev

device

Description
Destroy andfreea deaddevice.A valueof zerois returnedon success.

unregister_netde vice

Name unregister_netdevice — removedevice from thekernel

Synopsis

int unregister_netdevice (struct net_device * dev);
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Arguments

dev

device

Description
This functionshutsdown adevice interfaceandremovesit from thekerneltables.Onsuccess0 is
returned,on a failurea negativeerrnocodeis returned.

8390 Based Network Cards

ei_open

Name ei_open — Open/initializetheboard.

Synopsis

int ei_open (struct net_device * dev);

Arguments

dev

network device to initialize

Description
This routinegoesall-out,settingeverythingup anew at eachopen,eventhoughmany of theseregisters
shouldonly needto besetonceat boot.

85



Chapter 3. Network device support

ei_close

Name ei_close — shutdown network device

Synopsis

int ei_close (struct net_device * dev);

Arguments

dev

network device to close

Description
Oppositeof ei_open. Only usedwhen“ifconfig � devname� down” is done.

ei_interrupt

Name ei_interrupt — handletheinterruptsfrom an8390

Synopsis

void ei_interrupt (int irq, void * dev_id, struct pt_regs * regs);

Arguments
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irq

interruptnumber

dev_id

a pointerto thenet_device

regs

unused

Description
Handletheetherinterfaceinterrupts.We pull packetsfrom the8390via thecardspecificfunctionsand
fire themat thenetworkingstack.We alsohandletransmitcompletionsandwake thetransmitpathif
neccessary. We alsoupdatethecountersanddo otherhousekeepingasneeded.

ethde v_init

Name ethdev_init — init restof 8390devicestruct

Synopsis

int ethdev_init (struct net_device * dev);

Arguments

dev

network devicestructureto init

Description
Initialize therestof the8390devicestructure.Do NOT __init this,asit is usedby 8390basedmodular
driverstoo.
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NS8390_init

Name NS8390_init — initialize 8390hardware

Synopsis

void NS8390_init (struct net_device * dev, int startp);

Arguments

dev

network device to initialize

startp

boolean.non-zerovalueto initiatechip processing

Description
Must becalledwith lock held.

Sync hronous PPP

sppp_input

Name sppp_input — receiveandprocessa WAN PPPframe
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Synopsis

void sppp_input (struct net_device * dev, struct sk_buff * skb);

Arguments

dev

Thedevice it arrivedon

skb

Thebuffer to process

Description
This canbecalleddirectlyby cardsthatdo not havetiming constraintsbut is normallycalledfrom the
network layerafterinterruptservicingto processframesqueuedvia netif_rx.

We processtheoptionsin thecard.If theframeis destinedfor theprotocolstacksthenit requeuesthe
framefor theupperlevel protocol.If it is a controlfrom it is processedanddiscardedhere.

sppp_c lose

Name sppp_close — closedown a synchronousPPPor CiscoHDLC link

Synopsis

int sppp_close (struct net_device * dev);

Arguments
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dev

Thenetwork device to dropthelink of

Description
This dropsthelogical interfaceto thechannel.It is not donepolitely aswe assumewe will alsobe
droppingDTR. Any timeoutsarekilled.

sppp_open

Name sppp_open — opena synchronousPPPor CiscoHDLC link

Synopsis

int sppp_open (struct net_device * dev);

Arguments

dev

Network device to activate

Description
Closedown any existingsynchronoussessionandcommencefrom scratch.In thePPPcasethis means
negotiatingLCP/IPCPandfriends,while for CiscoHDLC wesimply needto staetsendingkeepalives

sppp_reopen

Name sppp_reopen — notify of physicallink loss
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Synopsis

int sppp_reopen (struct net_device * dev);

Arguments

dev

Device thatlost thelink

Description
This functioninformsthesynchronousprotocolcodethattheunderlyinglink died(for examplea carrier
dropon X.21)

We incrementthemagicnumbersto ensurethatif theotherendfailedto noticewewill correctlystarta
new session.It happensdo to thenatureof telcocircuitsis thatyoucanlosecarrieron oneendonly.

Having donethis wego backto negotiating.This functionmaybecalledfrom aninterruptcontext.

sppp_c hang e_mtu

Name sppp_change_mtu — Changethelink MTU

Synopsis

int sppp_change_mtu (struct net_device * dev, int new_mtu);

Arguments

dev

Device to changeMTU on
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new_mtu

New MTU

Description
ChangetheMTU on thelink. Thiscanonly becalledwith thelink down. It returnsanerrorif thelink is
up or themtu is out of range.

sppp_do_ioctl

Name sppp_do_ioctl — Ioctl handlerfor ppp/hdlc

Synopsis

int sppp_do_ioctl (struct net_device * dev, struct ifreq * ifr, int cmd);

Arguments

dev

Devicesubjectto ioctl

ifr

Interfacerequestblock from theuser

cmd

Commandthatis beingissued

Description
This functionhandlestheioctls thatmaybeissuedby theuserto controlthesettingsof aPPP/HDLC
link. It doesbothbusyandsecuritychecks.This functionis intendedto bewrappedby callerswho wish
to addadditionalioctl callsof their own.
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sppp_attac h

Name sppp_attach — attachsynchronousPPP/HDLCto adevice

Synopsis

void sppp_attach (struct ppp_device * pd);

Arguments

pd

PPPdevice to initialise

Description
This initialisesthePPP/HDLCsupporton aninterface.At thetimeof calling thedev elementmustpoint
to thenetwork device thatthis interfaceis attachedto. Theinterfaceshouldnot yet beregistered.

sppp_detac h

Name sppp_detach — releasePPPresourcesfrom a device

Synopsis

void sppp_detach (struct net_device * dev);

Arguments
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dev

Network device to release

Description
Stopandfreeupany PPP/HDLCresourcesusedby this interface.Thismustbecalledbeforethedevice
is freed.
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request_module

Name request_module — try to loada kernelmodule

Synopsis

int request_module (const char * module_name);

Arguments

module_name

Nameof module

Description
Loadamoduleusingtheusermodemoduleloader. Thefunctionreturnszeroon successor a negative
errnocodeon failure.Notethata successfulmoduleloaddoesnot meanthemoduledid not thenunload
andexit on anerrorof its own. Callersmustcheckthattheservicethey requestedis now availablenot
blindly invoke it.

If moduleauto-loadingsupportis disabledthenthis functionbecomesa no-operation.
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Interrupt Handling

disab le_ir q_nosync

Name disable_irq_nosync — disableanirq without waiting

Synopsis

void inline disable_irq_nosync (unsigned int irq);

Arguments

irq

Interruptto disable

Description
Disabletheselectedinterruptline. Disablesof aninterruptstack.Unlikedisable_irq, this function
doesnot ensureexisting instancesof theIRQ handlerhavecompletedbeforereturning.

This functionmaybecalledfrom IRQ context.

disab le_ir q

Name disable_irq — disableanirq andwait for completion

96



Chapter 5. Hardware Interfaces

Synopsis

void disable_irq (unsigned int irq);

Arguments

irq

Interruptto disable

Description
Disabletheselectedinterruptline. Disablesof aninterruptstack.Thatis for two disablesyouneedtwo
enables.This functionwaitsfor any pendingIRQ handlersfor this interruptto completebeforereturning.
If you usethis functionwhile holdinga resourcetheIRQ handlermayneedyou will deadlock.

This functionmaybecalled- with care- from IRQ context.

enable_ir q

Name enable_irq — enableinterrupthandlingon anirq

Synopsis

void enable_irq (unsigned int irq);

Arguments

irq

Interruptto enable
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Description
Re-enablestheprocessingof interruptson this IRQ line providing nodisable_irqcallsarenow in effect.

This functionmaybecalledfrom IRQ context.

probe_ir q_mask

Name probe_irq_mask — scana bitmapof interruptlines

Synopsis

unsigned int probe_irq_mask (unsigned long val);

Arguments

val

maskof interruptsto consider

Description
ScantheISA businterruptlinesandreturnabitmapof active interrupts.Theinterruptprobelogic stateis
thenreturnedto its previousvalue.

MTRR Handling

mtrr_ad d

Name mtrr_add — Add amemorytyperegion
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Synopsis

int mtrr_add (unsigned long base, unsigned long size, unsigned int type, char
increment);

Arguments

base

Physicalbaseaddressof region

size

Physicalsizeof region

type

Typeof MTRR desired

increment

If this is truedo usagecountingon theregion

Description
Memorytyperegionregisterscontrolthecachingon newer Intel andnonIntel processors.This function
allowsdriversto requestanMTRR is added.Thedetailsandhardwarespecificsof eachprocessor’s
implementationarehiddenfrom thecaller, but neverthelessthecallershouldexpectto needto providea
powerof two sizeonanequivalentpowerof two boundary.

If theregioncannotbeaddedeitherbecauseall regionsarein useor theCPUcannotsupportit anegative
valueis returned.Onsuccesstheregisternumberfor thisentryis returned,but shouldbetreatedasa
cookieonly.

Ona multiprocessormachinethechangesaremadeto all processors.This is requiredon x86by theIntel
processors.

Theavailabletypesare

MTRR_TYPE_UNCACHEABLE - No caching

MTRR_TYPE_WRITEBACK - Write databackin burstswhenever

MTRR_TYPE_WRCOMB - Write databacksoonbut allow bursts
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MTRR_TYPE_WRTHROUGH - Cachereadsbut notwrites

BUGS
Needsa quietflag for thecaseswheredriversdo not mind failuresanddo not wishsystemlog messages
to besent.

mtrr_del

Name mtrr_del — deletea memorytyperegion

Synopsis

int mtrr_del (int reg, unsigned long base, unsigned long size);

Arguments

reg

Registerreturnedby mtrr_add

base

Physicalbaseaddress

size

Sizeof region

Description
If registeris suppliedthenbaseandsizeareignored.This is how driversshouldcall it.

ReleasesanMTRR region.If theusagecountdropsto zerotheregisteris freedandtheregionreturnsto
default state.On successtheregisteris returned,on failureanegativeerrorcode.

100



Chapter 5. Hardware Interfaces

PCI Suppor t Librar y

pci_find_slot

Name pci_find_slot — locatePCI device from agivenPCI slot

Synopsis

struct pci_dev * pci_find_slot (unsigned int bus, unsigned int devfn);

Arguments

bus

numberof PCI busonwhich desiredPCI device resides

devfn

numberof PCI slot in which desiredPCIdevice resides

Description
GivenaPCI busandslot number, thedesiredPCI device is locatedin systemgloballist of PCI devices.
If thedevice is found,a pointerto its datastructureis returned.If no device is found,NULL is returned.

pci_find_de vice

Name pci_find_device — begin or continuesearchingfor aPCI deviceby vendor/deviceid
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Synopsis

struct pci_dev * pci_find_device (unsigned int vendor, unsigned int device,
const struct pci_dev * from);

Arguments

vendor

PCI vendorid to match,or PCI_ANY_ID to matchall vendorids

device

PCI device id to match,or PCI_ANY_ID to matchall vendorids

from

PreviousPCI device foundin search,or NULL for new search.

Description
Iteratesthroughthelist of known PCI devices.If aPCI device is foundwith amatchingvendor and
device, apointerto its devicestructureis returned.Otherwise,NULL is returned.

A new searchis initiatedby passingNULL to thefrom argument.Otherwiseif from is not null,
searchescontinuefrom thatpoint.

pci_find_c lass

Name pci_find_class — begin or continuesearchingfor a PCI deviceby class

Synopsis

struct pci_dev * pci_find_class (unsigned int class, const struct pci_dev *
from);
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Arguments

class

searchfor a PCI devicewith thisclassdesignation

from

PreviousPCI device foundin search,or NULL for new search.

Description
Iteratesthroughthelist of known PCI devices.If aPCI device is foundwith amatchingclass, a
pointerto its devicestructureis returned.Otherwise,NULL is returned.

A new searchis initiatedby passingNULL to thefrom argument.Otherwiseif from is not null,
searchescontinuefrom thatpoint.

pci_find_parent_resour ce

Name pci_find_parent_resource — returnresourceregionof parentbusof givenregion

Synopsis

struct resource * pci_find_parent_resource (const struct pci_dev * dev,
struct resource * res);

Arguments

dev

PCI devicestructurecontainsresourcesto besearched

res

child resourcerecordfor which parentis sought
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Description
For givenresourceregionof givendevice, returntheresourceregionof parentbusthegivenregion is
containedin or whereit shouldbeallocatedfrom.

pci_set_po wer_state

Name pci_set_power_state — Setpowermanagementstateof adevice.

Synopsis

int pci_set_power_state (struct pci_dev * dev, int new_state);

Arguments

dev

PCI device for which PM is set

new_state

new powermanagementstatement(0 == D0, 3 == D3, etc.)

Description
Setpowermanagementstateof a device.For transitionsfrom stateD3 it isn’t asstraightforwardasone
couldassumesincemany devicesforgettheir configurationspaceduringwakeup.Returnsold power
state.

pci_enab le_device

Name pci_enable_device — Initialize devicebeforeit’s usedby a driver.
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Synopsis

int pci_enable_device (struct pci_dev * dev);

Arguments

dev

PCI device to beinitialized

Description
Initialize devicebeforeit’s usedby a driver. Ask low-level codeto enableI/O andmemory. Wake up the
device if it wassuspended.Beware,this functioncanfail.

MCA Architecture

MCA Device Functions

mca_find_adapter

Name mca_find_adapter — scanfor adapters

Synopsis

int mca_find_adapter (int id, int start);

Arguments
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id

MCA identificationto searchfor

start

startingslot

Description
SearchtheMCA configurationfor adaptersmatchingthe16bit ID given.Thefirst time it shouldbe
calledwith startaszeroandthenfurthercallsmadepassingthereturnvalueof thepreviouscall until
MCA_NOTFOUND is returned.

Disabledadaptersarenot reported.

mca_find_un used_adapt er

Name mca_find_unused_adapter — scanfor unusedadapters

Synopsis

int mca_find_unused_adapter (int id, int start);

Arguments

id

MCA identificationto searchfor

start

startingslot

Description
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SearchtheMCA configurationfor adaptersmatchingthe16bit ID given.Thefirst time it shouldbe
calledwith startaszeroandthenfurthercallsmadepassingthereturnvalueof thepreviouscall until
MCA_NOTFOUND is returned.

Adaptersthathavebeenclaimedby driversandthosethataredisabledarenot reported.This function
thusallowsadriver to scanfor furthercardswhensomemayalreadybedriven.

mca_read_stored_pos

Name mca_read_stored_pos — readPOSregisterfrom bootdata

Synopsis

unsigned char mca_read_stored_pos (int slot, int reg);

Arguments

slot

slot numberto readfrom

reg

registerto readfrom

Description
Fetcha POSvaluethatwasstoredatboottimeby thekernelwhenit scannedtheMCA space.The
registervalueis returned.Missingor invalid registersreport0.
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mca_read_pos

Name mca_read_pos — readPOSregisterfrom card

Synopsis

unsigned char mca_read_pos (int slot, int reg);

Arguments

slot

slot numberto readfrom

reg

registerto readfrom

Description
Fetcha POSvaluedirectly from thehardwareto obtainthecurrentvalue.This is muchslower than
mca_read_stored_posandmaynot beinvokedfrom interruptcontext. It handlesthedeepmagicrequired
for onboarddevicestransparently.

mca_write_pos

Name mca_write_pos — readPOSregisterfrom card

Synopsis

void mca_write_pos (int slot, int reg, unsigned char byte);
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Arguments

slot

slot numberto readfrom

reg

registerto readfrom

byte

byteto write to thePOSregisters

Description
Storea POSvaluedirectly from thehardware.Youshouldnot normallyneedto usethis functionand
shouldhavea verygoodknowledgeof MCA busbeforeyou do so.Doing this wronglycandamagethe
hardware.

This functionmaynot beusedfrom interruptcontext.

Notethatthisa technicallya BadThing,asIBM techstuff saysyoushouldonly setPOSvaluesthrough
their utilities. However, somedevicessuchasthe3c523recommendthatyou write backsomedatato
makesuretheconfigurationis consistent.I’ d saythatIBM is right, but I like my driversto work.

This functioncan’t dochecksto seeif multipledevicesendup with thesameresources,soyoumightsee
magicsmoke if someonescrewsup.

mca_set_adapter_name

Name mca_set_adapter_name — Setthedescriptionof thecard

Synopsis

void mca_set_adapter_name (int slot, char* name);
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Arguments

slot

slot to name

name

text stringfor thenamen

Description
This functionsetsthenamereportedvia /procfor thisadapterslot.This is for userinformationonly.
Settinga namedeletesany previousname.

mca_set_adapter_pr ocfn

Name mca_set_adapter_procfn — Setthe/proccallback

Synopsis

void mca_set_adapter_procfn (int slot, MCA_ProcFn procfn, void* dev);

Arguments

slot

slot to configure

procfn

callbackfunctionto call for /proc

dev

device informationpassedto thecallback
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Description
This setsup aninformationcallbackfor /proc/mca/slot?.Thefunctionis calledwith thebuffer, slot,and
devicepointer(or someequallyinformativecontext information,or nothing,if you prefer),andis
expectedto put usefulinformationinto thebuffer. Theadaptername,ID, andPOSregistersgetprinted
beforethis is calledthough,sodon’t do it again.

This shouldbecalledwith aNULL procfn whena moduleunregisters,thuspreventingkernelcrashes
andothersuchnastiness.

mca_is_adapter_used

Name mca_is_adapter_used — checkif claimedby driver

Synopsis

int mca_is_adapter_used (int slot);

Arguments

slot

slot to check

Description
Returns1 if theslot hasbeenclaimedby a driver

mca_mark_as_used

Name mca_mark_as_used — claimanMCA device
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Synopsis

int mca_mark_as_used (int slot);

Arguments

slot

slot to claim

FIXME
shouldwe make this threadsafe

Claim anMCA slot for a devicedriver. If theslot is alreadytakenthefunctionreturns1, if it is not taken
it is claimedand0 is returned.

mca_mark_as_un used

Name mca_mark_as_unused — releaseanMCA device

Synopsis

void mca_mark_as_unused (int slot);

Arguments

slot

slot to claim

Description
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Releasetheslot for otherdrivesto use.

mca_g et_adapter_name

Name mca_get_adapter_name — gettheadapterdescription

Synopsis

char * mca_get_adapter_name (int slot);

Arguments

slot

slot to query

Description
Returntheadapterdescriptionif set.If it hasnotbeensetor theslot is out rangethenreturnNULL.

mca_isadapter

Name mca_isadapter — checkif theslot holdsanadapter

Synopsis

int mca_isadapter (int slot);
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Arguments

slot

slot to query

Description
Returnszeroif theslotdoesnot holdanadapter, nonzeroif it does.

mca_isenab led

Name mca_isenabled — checkif theslot holdsanadapter

Synopsis

int mca_isenabled (int slot);

Arguments

slot

slot to query

Description
Returnsa nonzerovalueif theslot holdsanenabledadapterandzerofor any othercase.

MCA Bus DMA
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mca_enab le_dma

Name mca_enable_dma — channelto enableDMA on

Synopsis

void mca_enable_dma (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
EnabletheMCA busDMA ona channel.Thiscanbecalledfrom IRQ context.

mca_disab le_dma

Name mca_disable_dma — channelto disableDMA on

Synopsis

void mca_disable_dma (unsigned int dmanr);

Arguments
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dmanr

DMA channel

Description
EnabletheMCA busDMA ona channel.Thiscanbecalledfrom IRQ context.

mca_set_dma_ad dr

Name mca_set_dma_addr — loada 24bitDMA address

Synopsis

void mca_set_dma_addr (unsigned int dmanr, unsigned int a);

Arguments

dmanr

DMA channel

a

24bit busaddress

Description
Loadtheaddressregisterin theDMA controller. Thishasa24bit limitation (16Mb).
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mca_g et_dma_ad dr

Name mca_get_dma_addr — loada 24bitDMA address

Synopsis

unsigned int mca_get_dma_addr (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
Readtheaddressregisterin theDMA controller. Thishasa24bit limitation (16Mb).Thereturnis a bus
address.

mca_set_dma_count

Name mca_set_dma_count — loada 16bit transfercount

Synopsis

void mca_set_dma_count (unsigned int dmanr, unsigned int count);

Arguments
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dmanr

DMA channel

count

count

Description
SettheDMA countfor thischannel.Thiscanbeup to 64Kbytes.Settingacountof zerowill notdo what
you expect.

mca_g et_dma_residue

Name mca_get_dma_residue — gettheremainingbytesto transfer

Synopsis

unsigned int mca_get_dma_residue (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
This functionreturnsthenumberof bytesleft to transferon thisDMA channel.
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mca_set_dma_io

Name mca_set_dma_io — settheport for anI/O transfer

Synopsis

void mca_set_dma_io (unsigned int dmanr, unsigned int io_addr);

Arguments

dmanr

DMA channel

io_addr

anI/O portnumber

Description
Unlike theISA busDMA controllerstheDMA on MCA buscantransferwith anI/O port target.

mca_set_dma_mode

Name mca_set_dma_mode — settheDMA mode

Synopsis

void mca_set_dma_mode (unsigned int dmanr, unsigned int mode);
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Arguments

dmanr

DMA channel

mode

modeto set

Description
TheDMA controllersupportsseveralmodes.Themodevaluesyoucan

set are

MCA_DMA_MODE_READ whenreadingfrom theDMA device.

MCA_DMA_MODE_WRITE to writing to theDMA device.

MCA_DMA_MODE_IO to do DMA to or from anI/O port.

MCA_DMA_MODE_16 to do 16bit transfers.

120



Chapter 6. The Device File System

devfs_register

Name devfs_register — Registera deviceentry.

Synopsis

devfs_handle_t devfs_register (devfs_handle_t dir, const char * name,
unsigned int namelen, unsigned int flags, unsigned int major, unsigned int
minor, umode_t mode, uid_t uid, gid_t gid, void * ops, void * info);

Arguments

dir

Thehandleto theparentdevfs directoryentry. If this is NULL thenew nameis relative to theroot of
thedevfs.

name

Thenameof theentry.

namelen

Thenumberof charactersin name, not includingaNULL terminator. If this is 0, thenname must
beNULL-terminated andthelengthis computedinternally.

flags

A setof bitwise-ORedflags(DEVFS_FL_*).

major

Themajornumber. Not neededfor regularfiles.

minor

Theminornumber. Not neededfor regularfiles.
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mode

Thedefaultfile mode.

uid

ThedefaultUID of thefile.

gid

– undescribed–

ops

The&file_operationsor &block_device_operationsstructure.Thismustnotbeexternally
deallocated.

info

An arbitrarypointerwhichwill bewritten to theprivate_data field of the&file structure
passedto thedevicedriver. You cansetthis to whateveryou like,andchangeit oncethefile is
opened(thenext file openedwill not seethis change).

Description
Returnsa handlewhich maylaterbeusedin a call to devfs_unregister. On failureNULL is returned.

devfs_unregister

Name devfs_unregister — Unregisteradeviceentry.

Synopsis

void devfs_unregister (devfs_handle_t de);

Arguments
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de

– undescribed–

de
A handlepreviouslycreatedby devfs_register or returnedfrom devfs_find_handle. If this is
NULL theroutinedoesnothing.

devfs_mk_symlink

Name devfs_mk_symlink —

Synopsis

int devfs_mk_symlink (devfs_handle_t dir, const char * name, unsigned int
namelen, unsigned int flags, const char * link, unsigned int linklength,
devfs_handle_t * handle, void * info);

Arguments

dir

Thehandleto theparentdevfs directoryentry. If this is NULL thenew nameis relative to theroot of
thedevfs.

name

Thenameof theentry.

namelen

Thenumberof charactersin name, not includingaNULL terminator. If this is 0, thenname must
beNULL-terminated andthelengthis computedinternally.
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flags

A setof bitwise-ORedflags(DEVFS_FL_*).

link

Thedestinationname.

linklength

Thenumberof charactersin link, not includingaNULL terminator. If this is 0, thenlink must
beNULL-terminated andthelengthis computedinternally.

handle

Thehandleto thesymlinkentryis writtenhere.ThismaybeNULL.

info

An arbitrarypointerwhichwill beassociatedwith theentry.

Description
Returns0 onsuccess,elseanegativeerrorcodeis returned.

devfs_mk_dir

Name devfs_mk_dir — Createadirectoryin thedevfs namespace.

Synopsis

devfs_handle_t devfs_mk_dir (devfs_handle_t dir, const char * name, unsigned
int namelen, void * info);

Arguments
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dir

Thehandleto theparentdevfs directoryentry. If this is NULL thenew nameis relative to theroot of
thedevfs.

name

Thenameof theentry.

namelen

Thenumberof charactersin name, not includingaNULL terminator. If this is 0, thenname must
beNULL-terminated andthelengthis computedinternally.

info

An arbitrarypointerwhichwill beassociatedwith theentry.

Description
Useof this functionis optional.Thedevfs_register functionwill automaticallycreateintermediate
directoriesasneeded.This functionis providedfor efficiency reasons,asit providesahandleto a
directory. Returnsa handlewhichmaylaterbeusedin a call to devfs_unregister. On failureNULL is
returned.

devfs_find_handle

Name devfs_find_handle — Find thehandleof adevfs entry.

Synopsis

devfs_handle_t devfs_find_handle (devfs_handle_t dir, const char * name,
unsigned int namelen, unsigned int major, unsigned int minor, char type, int
traverse_symlinks);

Arguments
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dir

Thehandleto theparentdevfs directoryentry. If this is NULL thenameis relative to theroot of the
devfs.

name

Thenameof theentry.

namelen

Thenumberof charactersin name, not includingaNULL terminator. If this is 0, thenname must
beNULL-terminated andthelengthis computedinternally.

major

Themajornumber. This is usedif name is NULL.

minor

Theminornumber. This is usedif name is NULL.

type

Thetypeof specialfile to searchfor. ThismaybeeitherDEVFS_SPECIAL_CHR or
DEVFS_SPECIAL_BLK.

traverse_symlinks

If TRUE thensymlinkentriesin thedevfs namespacearetraversed.Symlinkspointingout of the
devfs namespacewill causea failure.Symlink traversalconsumesstackspace.

Description
Returnsa handlewhich maylaterbeusedin a call to devfs_unregister, devfs_get_flags, or
devfs_set_flags. On failureNULL is returned.

devfs_g et_fla gs

Name devfs_get_flags — Gettheflagsfor adevfs entry.
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Synopsis

int devfs_get_flags (devfs_handle_t de, unsigned int * flags);

Arguments

de

Thehandleto thedeviceentry.

flags

Theflagsarewrittenhere.

Description
Returns0 onsuccess,elseanegativeerrorcode.

devfs_g et_maj_min

Name devfs_get_maj_min — Getthemajorandminornumbersfor adevfs entry.

Synopsis

int devfs_get_maj_min (devfs_handle_t de, unsigned int * major, unsigned int
* minor);

Arguments

de

Thehandleto thedeviceentry.
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major

Themajornumberis writtenhere.This maybeNULL.

minor

Theminornumberis writtenhere.ThismaybeNULL.

Description
Returns0 onsuccess,elseanegativeerrorcode.

devfs_g et_handle_fr om_ino de

Name devfs_get_handle_from_inode — Getthedevfs handlefor aVFS inode.

Synopsis

devfs_handle_t devfs_get_handle_from_inode (struct inode * inode);

Arguments

inode

TheVFS inode.

Description
Returnsthedevfs handleon success,elseNULL.

128



Chapter 6. The Device File System

devfs_g enerate_path

Name devfs_generate_path — Generatea pathnamefor anentry, relative to thedevfs root.

Synopsis

int devfs_generate_path (devfs_handle_t de, char * path, int buflen);

Arguments

de

Thedevfs entry.

path

Thebuffer to write thepathnameto. Thepathnameand’\0’ terminatorwill bewrittenat theendof
thebuffer.

buflen

Thelengthof thebuffer.

Description
Returnstheoffsetin thebuffer wherethepathnamestartson success,elsea negativeerrorcode.

devfs_g et_ops

Name devfs_get_ops — Getthedeviceoperationsfor adevfs entry.
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Synopsis

void * devfs_get_ops (devfs_handle_t de);

Arguments

de

Thehandleto thedeviceentry.

Description
Returnsa pointerto thedeviceoperationson success,elseNULL.

devfs_set_file_siz e

Name devfs_set_file_size — Setthefile sizefor a devfs regularfile.

Synopsis

int devfs_set_file_size (devfs_handle_t de, unsigned long size);

Arguments

de

– undescribed–

size

– undescribed–
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de
Thehandleto thedeviceentry.

size
Thenew file size.

Returns0 onsuccess,elseanegativeerrorcode.

devfs_g et_inf o

Name devfs_get_info — Gettheinfo pointerwritten to private_dataof @deuponopen.

Synopsis

void * devfs_get_info (devfs_handle_t de);

Arguments

de

Thehandleto thedeviceentry.

Description
Returnstheinfo pointer.

devfs_set_inf o

Name devfs_set_info — Settheinfo pointerwritten to private_datauponopen.
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Synopsis

int devfs_set_info (devfs_handle_t de, void * info);

Arguments

de

Thehandleto thedeviceentry.

info

– undescribed–

Description
Returns0 onsuccess,elseanegativeerrorcode.

devfs_g et_parent

Name devfs_get_parent — Gettheparentdeviceentry.

Synopsis

devfs_handle_t devfs_get_parent (devfs_handle_t de);

Arguments

de

Thehandleto thedeviceentry.
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Description
Returnstheparentdeviceentryif it exists,elseNULL.

devfs_g et_fir st_c hild

Name devfs_get_first_child — Getthefirst leaf nodein a directory.

Synopsis

devfs_handle_t devfs_get_first_child (devfs_handle_t de);

Arguments

de

Thehandleto thedeviceentry.

Description
Returnstheleafnodedeviceentryif it exists,elseNULL.

devfs_g et_next_sib ling

Name devfs_get_next_sibling — Getthenext sibling leafnode.for a deviceentry.

Synopsis

devfs_handle_t devfs_get_next_sibling (devfs_handle_t de);
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Arguments

de

Thehandleto thedeviceentry.

Description
Returnstheleafnodedeviceentryif it exists,elseNULL.

devfs_auto_unregister

Name devfs_auto_unregister — Configurea devfs entryto beautomaticallyunregistered.

Synopsis

void devfs_auto_unregister (devfs_handle_t master, devfs_handle_t slave);

Arguments

master

Themasterdevfs entry. Only oneslavemayberegistered.

slave

Thedevfs entrywhichwill beautomaticallyunregisteredwhenthemasterentryis unregistered.It
is illegal to call devfs_unregister on this entry.
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devfs_g et_unregister_sla ve

Name devfs_get_unregister_slave — Gettheslaveentrywhich will beautomatically
unregistered.

Synopsis

devfs_handle_t devfs_get_unregister_slave (devfs_handle_t master);

Arguments

master

Themasterdevfs entry.

Description
Returnstheslavewhich will beunregisteredwhenmaster is unregistered.

devfs_register_c hrdev

Name devfs_register_chrdev — Optionallyregistera conventionalcharacterdriver.

Synopsis

int devfs_register_chrdev (unsigned int major, const char * name, struct
file_operations * fops);
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Arguments

major

Themajornumberfor thedriver.

name

Thenameof thedriver(asseenin /proc/devices).

fops

The&file_operationsstructurepointer.

Description
This functionwill registeracharacterdriverprovidedthe“devfs=only” optionwasnot providedatboot
time.Returns0 onsuccess,elseanegativeerrorcodeon failure.

devfs_register_b lkde v

Name devfs_register_blkdev — Optionallyregistera conventionalblockdriver.

Synopsis

int devfs_register_blkdev (unsigned int major, const char * name, struct
block_device_operations * bdops);

Arguments

major

Themajornumberfor thedriver.

name

Thenameof thedriver(asseenin /proc/devices).
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bdops

The&block_device_operationsstructurepointer.

Description
This functionwill registerablockdriverprovidedthe“devfs=only” optionwasnotprovidedat boot
time.Returns0 onsuccess,elseanegativeerrorcodeon failure.

devfs_unregister_c hrdev

Name devfs_unregister_chrdev — Optionallyunregisteraconventionalcharacterdriver.

Synopsis

int devfs_unregister_chrdev (unsigned int major, const char * name);

Arguments

major

– undescribed–

name

– undescribed–

major
Themajornumberfor thedriver.

name
Thenameof thedriver (asseenin /proc/devices).
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This functionwill unregisteracharacterdriverprovidedthe“devfs=only” optionwasnot providedat
boottime.Returns0 on success,elsea negativeerrorcodeon failure.

devfs_unregister_b lkde v

Name devfs_unregister_blkdev — Optionallyunregisteraconventionalblock driver.

Synopsis

int devfs_unregister_blkdev (unsigned int major, const char * name);

Arguments

major

Themajornumberfor thedriver.

name

Thenameof thedriver(asseenin /proc/devices).

Description
This functionwill unregisterablockdriverprovidedthe“devfs=only” optionwasnotprovidedat boot
time.Returns0 onsuccess,elseanegativeerrorcodeon failure.
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pm_register

Name pm_register — registera devicewith powermanagement

Synopsis

struct pm_dev * pm_register (pm_dev_t type, unsigned long id, pm_callback
callback);

Arguments

type

device type

id

device ID

callback

callbackfunction

Description
Add a device to thelist of devicesthatwish to benotifiedaboutpowermanagementevents.A &pm_dev
structureis returnedon success,on failurethereturnis NULL.
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pm_unregister

Name pm_unregister — unregisteradevicewith powermanagement

Synopsis

void pm_unregister (struct pm_dev * dev);

Arguments

dev

device to unregister

Description
Removea device from thepowermanagementnotificationlists.Thedev passedmustbea handle
previously returnedby pm_register.

pm_unregister_all

Name pm_unregister_all — unregisterall deviceswith matchingcallback

Synopsis

void pm_unregister_all (pm_callback callback);

Arguments
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callback

callbackfunctionpointer

Description
Unregistereverydevice thatwouldcall thecallbackpassed.This is primarily meantasa helperfunction
for loadablemodules.It enablesa moduleto giveup all its manageddeviceswithoutkeepingits own
privatelist.

pm_send

Name pm_send — sendrequestto a singledevice

Synopsis

int pm_send (struct pm_dev * dev, pm_request_t rqst, void * data);

Arguments

dev

device to sendto

rqst

powermanagementrequest

data

datafor thecallback

Description
Issueapowermanagementrequestto a givendevice.ThePM_SUSPEND andPM_RESUME eventsare
handledspecially. Thedatafield musthold theintendednext state.No call is madeif thestatematches.
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BUGS
whatstopstwo powermanagementrequestsoccuringin parallelandconflicting.

pm_send_all

Name pm_send_all — sendrequestto all manageddevices

Synopsis

int pm_send_all (pm_request_t rqst, void * data);

Arguments

rqst

powermanagementrequest

data

datafor thecallback

Description
Issueapowermanagementrequestto a all devices.ThePM_SUSPEND eventsarehandledspecially. Any
device is permittedto fail asuspendby returninga nonzero(error)valuefrom its callbackfunction.If
any devicevetoesasuspendrequestthenall otherdevicesthathavesuspendedduringtheprocessingof
this requestarerestoredto their previousstate.

Zerois returnedon success.If asuspendfails thenthestatusfrom thedevice thatvetoesthesuspendis
returned.

BUGS
whatstopstwo powermanagementrequestsoccuringin parallelandconflicting.
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pm_find

Name pm_find — find a device

Synopsis

struct pm_dev * pm_find (pm_dev_t type, struct pm_dev * from);

Arguments

type

typeof device

from

whereto startlooking

Description
Scanthepowermanagementlist for devicesof a specifictype.Thereturnvaluefor amatchingdevice
maybepassedto furthercallsto this functionto find furthermatches.A NULL indicatestheendof the
list.

To searchfrom thebeginningpassNULL asthefrom value.
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misc_register

Name misc_register — registeramiscellaneousdevice

Synopsis

int misc_register (struct miscdevice * misc);

Arguments

misc

devicestructure

Description
Registera miscellaneousdevicewith thekernel.If theminornumberis setto MISC_DYNAMIC_MINOR a
minornumberis assignedandplacedin theminorfield of thestructure.For othercasestheminor
numberrequestedis used.

Thestructurepassedis linkedinto thekernelandmaynot bedestroyeduntil it hasbeenunregistered.

A zerois returnedon successanda negativeerrnocodefor failure.

misc_deregister

Name misc_deregister — unregistera miscellaneousdevice
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Synopsis

int misc_deregister (struct miscdevice * misc);

Arguments

misc

device to unregister

Description
Unregistera miscellaneousdevice thatwaspreviouslysuccessfullyregisteredwith misc_register.
Successis indicatedby azeroreturn,a negativeerrnocodeindicatesanerror.
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video_register_de vice

Name video_register_device — registervideo4linuxdevices

Synopsis

int video_register_device (struct video_device * vfd, int type);

Arguments

vfd

videodevicestructurewewantto register

type

typeof device to register

FIXME
needsa semaphoreon 2.3.x

Theregistrationcodeassignsminornumbersbasedon thetyperequested.-ENFILE is returnedin all the
deviceslotsfor this categoryarefull. If not thentheminorfield is setandthedriver initialize functionis
called(if nonNULL).

Zerois returnedon success.

Valid typesare

VFL_TYPE_GRABBER - A framegrabber

VFL_TYPE_VTX - A teletext device

VFL_TYPE_VBI - Verticalblankdata(undecoded)

VFL_TYPE_RADIO - A radiocard
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video_unregister_de vice

Name video_unregister_device — unregisteravideo4linuxdevice

Synopsis

void video_unregister_device (struct video_device * vfd);

Arguments

vfd

thedevice to unregister

Description
This unregistersthepasseddeviceanddeassignstheminornumber. Futureopencallswill bemetwith
errors.
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register_sound_special

Name register_sound_special — registera specialsoundnode

Synopsis

int register_sound_special (struct file_operations * fops, int unit);

Arguments

fops

File operationsfor thedriver

unit

Unit numberto allocate

Description
Allocatea specialsounddeviceby minor numberfrom thesoundsubsystem.Theallocatednumberis
returnedonsucces.On failurea negativeerrorcodeis returned.

register_sound_mix er

Name register_sound_mixer — registera mixerdevice
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Synopsis

int register_sound_mixer (struct file_operations * fops, int dev);

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
Allocatea mixerdevice.Unit is thenumberof themixer requested.Pass-1 to requestthenext freemixer
unit. Onsuccesstheallocatednumberis returned,on failureanegativeerrorcodeis returned.

register_sound_midi

Name register_sound_midi — registeramidi device

Synopsis

int register_sound_midi (struct file_operations * fops, int dev);

Arguments

fops

File operationsfor thedriver

149



Chapter 10. Sound Devices

dev

Unit numberto allocate

Description
Allocatea midi device.Unit is thenumberof themidi device requested.Pass-1 to requestthenext free
midi unit. Onsuccesstheallocatednumberis returned,on failureanegativeerrorcodeis returned.

register_sound_dsp

Name register_sound_dsp — registeraDSPdevice

Synopsis

int register_sound_dsp (struct file_operations * fops, int dev);

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
Allocatea DSPdevice.Unit is thenumberof theDSPrequested.Pass-1 to requestthenext freeDSP
unit. Onsuccesstheallocatednumberis returned,on failureanegativeerrorcodeis returned.

This functionallocatesboththeaudioanddspdeviceentriestogetherandwill alwaysallocatethemasa
matchingpair - eg dsp3/audio3
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register_sound_synth

Name register_sound_synth — registera synthdevice

Synopsis

int register_sound_synth (struct file_operations * fops, int dev);

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
Allocatea synthdevice.Unit is thenumberof thesynthdevice requested.Pass-1 to requestthenext free
synthunit. Onsuccesstheallocatednumberis returned,on failurea negativeerrorcodeis returned.

unregister_sound_special

Name unregister_sound_special — unregisteraspecialsounddevice

Synopsis

void unregister_sound_special (int unit);
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Arguments

unit

unit numberto allocate

Description
Releasea sounddevice thatwasallocatedwith register_sound_special. Theunit passedis the
returnvaluefrom theregisterfunction.

unregister_sound_mix er

Name unregister_sound_mixer — unregistera mixer

Synopsis

void unregister_sound_mixer (int unit);

Arguments

unit

unit numberto allocate

Description
Releasea sounddevice thatwasallocatedwith register_sound_mixer. Theunit passedis thereturn
valuefrom theregisterfunction.
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unregister_sound_midi

Name unregister_sound_midi — unregistera midi device

Synopsis

void unregister_sound_midi (int unit);

Arguments

unit

unit numberto allocate

Description
Releasea sounddevice thatwasallocatedwith register_sound_midi. Theunit passedis thereturn
valuefrom theregisterfunction.

unregister_sound_dsp

Name unregister_sound_dsp — unregistera DSPdevice

Synopsis

void unregister_sound_dsp (int unit);

Arguments
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unit

unit numberto allocate

Description
Releasea sounddevice thatwasallocatedwith register_sound_dsp. Theunit passedis thereturn
valuefrom theregisterfunction.

Bothof theallocatedunitsarereleasedtogetherautomatically.

unregister_sound_synth

Name unregister_sound_synth — unregistera synthdevice

Synopsis

void unregister_sound_synth (int unit);

Arguments

unit

unit numberto allocate

Description
Releasea sounddevice thatwasallocatedwith register_sound_synth. Theunit passedis thereturn
valuefrom theregisterfunction.
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register_serial

Name register_serial — configurea 16x50serialportat runtime

Synopsis

int register_serial (struct serial_struct * req);

Arguments

req

requeststructure

Description
Configuretheserialport specifiedby therequest.If theportexistsandis in useanerroris returned.If the
port is not currentlyin thetableit is added.

Theport is thenprobedandif neccessarytheIRQ is autodetectedIf this failsanerroris returned.

Onsuccesstheport is readyto useandtheline numberis returned.

unregister_serial

Name unregister_serial — deconfigurea 16x50serialport
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Synopsis

void unregister_serial (int line);

Arguments

line

line to deconfigure

Description
Theport specifiedis deconfiguredandits resourcesarefreed.Any userof theport is disconnectedasif
carrierwasdropped.Line is theport numberreturnedby register_serial.
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z8530_interrupt

Name z8530_interrupt — Handleaninterruptfrom a Z8530

Synopsis

void z8530_interrupt (int irq, void * dev_id, struct pt_regs * regs);

Arguments

irq

Interruptnumber

dev_id

TheZ8530device thatis interrupting.

regs

unused

Description
A Z85[2]30devicehasstuckits handin theair for attention.We scanboththechannelson thechip for
eventsandthencall thechannelspecificcall backsfor eachchannelthathasevents.We haveto use
callbackfunctionsbecausethetwo channelscanbein differentmodes.

157



Chapter 12. Z85230 Support Library

z8530_sync_open

Name z8530_sync_open — Opena Z8530channelfor PIO

Synopsis

int z8530_sync_open (struct net_device * dev, struct z8530_channel * c);

Arguments

dev

Thenetwork interfacewe areusing

c

TheZ8530channelto openin synchronousPIOmode

Description
SwitchaZ8530into synchronousmodewithout DMA assist.We raisetheRTS/DTRandcommence
network operation.

z8530_sync_c lose

Name z8530_sync_close — Closea PIO Z8530channel

Synopsis

int z8530_sync_close (struct net_device * dev, struct z8530_channel * c);

158



Chapter 12. Z85230 Support Library

Arguments

dev

Network device to close

c

Z8530channelto disassociateandmoveto idle

Description
Closedown a Z8530interfaceandswitchits interrupthandlersto discardfutureevents.

z8530_sync_dma_open

Name z8530_sync_dma_open — OpenaZ8530for DMA I/O

Synopsis

int z8530_sync_dma_open (struct net_device * dev, struct z8530_channel * c);

Arguments

dev

Thenetwork device to attach

c

TheZ8530channelto configurein syncDMA mode.

Description

159



Chapter 12. Z85230 Support Library

Setup a Z85x30device for synchronousDMA in bothdirections.Two ISA DMA channelsmustbe
availablefor this to work. We assumeISA DMA drivenI/O andPClimits on access.

z8530_sync_dma_c lose

Name z8530_sync_dma_close — Closedown DMA I/O

Synopsis

int z8530_sync_dma_close (struct net_device * dev, struct z8530_channel * c);

Arguments

dev

Network device to detach

c

Z8530channelto move into discardmode

Description
Shutdown a DMA modesynchronousinterface.Halt theDMA, andfreethebuffers.

z8530_sync_txdma_open

Name z8530_sync_txdma_open — Opena Z8530for TX drivenDMA
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Synopsis

int z8530_sync_txdma_open (struct net_device * dev, struct z8530_channel *
c);

Arguments

dev

Thenetwork device to attach

c

TheZ8530channelto configurein syncDMA mode.

Description
Setup a Z85x30device for synchronousDMA tranmission.OneISA DMA channelmustbeavailable
for this to work. Thereceivesideis run in PIOmode,but thenit hasthebiggerFIFO.

z8530_sync_txdma_c lose

Name z8530_sync_txdma_close — Closedown a TX drivenDMA channel

Synopsis

int z8530_sync_txdma_close (struct net_device * dev, struct z8530_channel *
c);

Arguments

dev

Network device to detach

161



Chapter 12. Z85230 Support Library

c

Z8530channelto move into discardmode

Description
Shutdown a DMA/PIO split modesynchronousinterface.Halt theDMA, andfreethebuffers.

z8530_describe

Name z8530_describe — Uniformly describeaZ8530port

Synopsis

void z8530_describe (struct z8530_dev * dev, char * mapping, unsigned long
io);

Arguments

dev

Z8530device to describe

mapping

stringholdingmappingtype(eg “I/O” or “Mem”)

io

theport valuein question

Description
DescribeaZ8530in a standardformat.We mustpasstheI/O astheportoffsetisntpredictable.Themain
reasonfor this functionis to try andgetacommonformatof report.
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z8530_init

Name z8530_init — Initialisea Z8530device

Synopsis

int z8530_init (struct z8530_dev * dev);

Arguments

dev

Z8530device to initialise.

Description
Configureup aZ8530/Z85C30or Z85230chip.We checkthedevice is present,identify thetypeand
thenprogramit to hopefullykeepquiteandbehave.Thismattersa lot, a Z8530in thewrongstatewill
sometimesgetinto stupidmodesgenerating10Khzinterruptstreamsandthelike.

We settheinterrupthandlerup to discardany events,in casewegetthemduringresetor setp.

Return0 for success,or a negativevalueindicatingtheproblemin errnoform.

z8530_shutdo wn

Name z8530_shutdown — Shutdown a Z8530device

Synopsis

int z8530_shutdown (struct z8530_dev * dev);
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Arguments

dev

TheZ8530chip to shutdown

Description
We settheinterrupthandlersto silenceany interrupts.We thenresetthechip andwait 100uSto besure
theresetcompleted.Justin casethecallerthentriesto do stuff.

z8530_channel_load

Name z8530_channel_load — Loadchanneldata

Synopsis

int z8530_channel_load (struct z8530_channel * c, u8 * rtable);

Arguments

c

Z8530channelto configure

rtable

tableof register, valuepairs

FIXME
ioctl to allow useruploadedtables

LoadaZ8530channelup from thesystemdata.We use+16to indicatethe“prime” registers.Thevalue
255terminatesthetable.
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z8530_null_rx

Name z8530_null_rx — Discarda packet

Synopsis

void z8530_null_rx (struct z8530_channel * c, struct sk_buff * skb);

Arguments

c

Thechannelthepacketarrivedon

skb

Thebuffer

Description
We point thereceivehandlerat this functionwhenidle. Insteadof syncpppprocessingtheframeswe get
to throw themaway.

z8530_queue_xmit

Name z8530_queue_xmit — Queuea packet

Synopsis

int z8530_queue_xmit (struct z8530_channel * c, struct sk_buff * skb);
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Arguments

c

Thechannelto use

skb

Thepacket to kick down thechannel

Description
Queueapacket for transmission.Becausewe haveratherhardto hit interruptlatenciesfor theZ85230
perpacketevenin DMA modewedo theflip to DMA buffer if neededherenot in theIRQ.

z8530_get_stats

Name z8530_get_stats — Getnetwork statistics

Synopsis

struct net_device_stats * z8530_get_stats (struct z8530_channel * c);

Arguments

c

Thechannelto use

Description
Getthestatisticsblock.We keepthestatisticsin softwareasthechip doesn’t do it for us.
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