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Chapter 1. The Linux VFS

The Director y Cache

d_invalidate
Name d_i nval i dat e — invalidatea dentry

Synopsis

int d_invalidate (struct dentry * dentry);

Arguments

dentry

dentryto invalidate

Description

Try to invalidatethedentryif it turnsoutto be possiblelf thereareotherdentrieshatcanbereached
throughthis onewe cant deleteit andwe return-EBUSY. On successve returnO.

d_find_alias

Name d_find_al i as — grabahashedliasof inode

10



Chapter 1. The Linux VFS

Synopsis

struct dentry * d_find_ alias (struct inode * inode);

Arguments

i node

inodein question

Description

If inodehasa hashedhilias- acquirethereferencedo aliasandreturnit. OtherwisereturnNULL. Notice
thatif inodeis a directorytherecanbeonly onealiasandit canbeunhasheanly if it hasno children.

prune_dcac he

Name prune_dcache — shrinkthedcache

Synopsis

voi d prune_dcache (int count);

Arguments

count

numberof entriesto try andfree

Description

11
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Shrinkthe dcacheThis is donewhenwe needmorememory or simply whenwe needto unmount
somethingat which pointwe needto unuseall dentries).

This functionmayfail to freeary resourcesf all thedentriesarein use.

shrink_dcac he_sb
Name shri nk_dcache_sb — shrinkdcachefor asuperblock

Synopsis

voi d shrink_dcache_sb (struct super_block * sh);

Arguments

sb

superblock

Description

Shrinkthe dcachéfor the specifiedsuperblock. Thisis usedto freethedcachebeforeunmountingafile
system

have submounts

Name have_subnount s — checkfor mountsoveradentry

12
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Synopsis

int have_subnounts (struct dentry * parent);

Arguments

par ent

dentryto check.

Description

Returntrueif the parentor its subdirectoriegontaina mountpoint

shrink_dcac he_parent

Name shrink_dcache_par ent — prunedcache

Synopsis

voi d shrink_dcache_parent (struct dentry * parent);

Arguments

par ent

parentof entriesto prune

Description

Prunethedcache&o remove unusecchildrenof the parentdentry

13
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d_alloc
Name d_al | oc — allocatea dcacheentry

Synopsis

struct dentry * d_alloc (struct dentry * parent, const struct gqstr * nane);

Arguments

par ent

parentof entryto allocate

nane

gstrof thename

Description

Allocatesadentry It returnsNULL if thereis insufficient memoryavailable.On a successhedentryis
returned The namepassedn is copiedandthecopy passedn maybereusedafterthis call.

d_instantiate
Name d_i nst ant i at e —fill in inodeinformationfor adentry

Synopsis

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

14
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Arguments

entry

dentryto complete

i node

inodeto attachto this dentry

Description

Fill in inodeinformationin the entry.
This turnsnegative dentriesinto productie full membersf society

NOTE! Thisassumeshattheinodecounthasbeenincrementedor otherwiseset)by thecallerto
indicatethatit is now in useby thedcache.

d_alloc_r oot

Name d_al | oc_r oot — allocaterootdentry

Synopsis

struct dentry * d_alloc_root (struct inode * root_inode);

Arguments

root i node

inodeto allocatetheroot for

Description

15
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Allocatearoot (“/”) dentryfor theinodegiven.Theinodeis instantiatecandreturnedNULL is returned
if thereis insuficientmemoryor theinodepasseds NULL.

d_lookup
Name d_| ookup — searctor adentry

Synopsis

struct dentry * d_l ookup (struct dentry * parent, struct gstr * nane);

Arguments

par ent

parentdentry

nane

gstrof namewe wishto find

Description

Searcheshechildrenof the parentdentryfor thenamein questionlf thedentryis foundits reference
countis incrementedndthe dentryis returned The callermustused_putto freethe entrywhenit has
finishedusingit. NULL is returnedon failure.

d_validate

Name d_val i dat e — verify dentryprovidedfrom insecuresource

16
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Synopsis

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

Arguments

dentry
Thedentryallegedto bevalid

dpar ent

Theparentdentry

hash
Hashof thedentry

| en

Lengthof thename

Description

An insecuresourcehassentusa dentry herewe verify it. Thisis usedby ncpfsin its readdir
implementationZerois returnedn thedentryis invalid.

NOTE

Thisfunctiondoes_not_dereferenc¢he pointersheforewe have validatedthem.We cantestthe pointer
values but we mustnot actuallyusethemuntil we have foundavalid copy of thepointerin kernelspace..

d_delete

Name d_del et e — deleteadentry

17



Synopsis

void d_delete (struct dentry * dentry);

Arguments

dentry
Thedentryto delete

Description

Chapter 1. The Linux VFS

Turnthedentryinto anegative dentryif possible ptherwiseremoveit from thehashqueuesoit canbe

deletedater

d_rehash
Name d_r ehash — addanentrybackto thehash

Synopsis

void d_rehash (struct dentry * entry);

Arguments

entry

dentryto addto thehash

Description

Addsa dentryto the hashaccordingto its name.

18
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d _move
Name d_nove — moveadentry

Synopsis

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

Arguments

dentry

entryto move

tar get

new dentry

Description

Updatethe dcacheo reflectthe move of a file name.Negative dcacheentriesshouldnot be movedin this
way.

__d _path
Name __d_pat h — returnthepathof adentry
Synopsis

char * __d_path (struct dentry * dentry, struct vfsmount * vfsmmt, struct
dentry * root, struct vfsnmount * rootmmt, char * buffer, int buflen);

19
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Arguments

dentry

dentryto report

vf smt

—undescribed-

r oot

—undescribed-

r oot mt

—undescribed-

buf f er

buffer to returnvaluein

buf | en

buffer length

Description

Corvertadentryinto an ASCII pathname.lf theentryhasbeendeletedhestring” (deleted)’is
appendedNotethatthis is ambiguousReturnsthe buffer.

“buflen” shouldbe PAGE_SI ZE or more.

is_subdir
Name is_subdi r — is new dentryasubdirectoryof old_dentry

Synopsis

int is_subdir (struct dentry * new dentry, struct dentry * old _dentry);

20
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Arguments

new dentry

new dentry

ol d_dentry
old dentry

Description

Returnsl if newv_dentryis asubdirectoryof the parent(atany depth).Returns0 otherwise.

find_inode_n umber

Name find_i node_nunber — checkfor dentrywith name

Synopsis

ino_t find_inode_nunber (struct dentry * dir, struct gstr * nane);

Arguments

dir
directoryto check

name

Nameto find.

Description

21
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Checkwhethera dentryalreadyexistsfor the givenname andreturntheinodenumberif it hasaninode.
Otherwise0 is returned.

Thisroutineis usedto post-processdirectorylistingsfor filesystemaisingsyntheticinodenumbersand
is necessaryo keepget cwd working.

d drop
Name d_dr op — dropadentry

Synopsis

void d_drop (struct dentry * dentry);

Arguments

dentry
dentryto drop

Description

d_dr op unhashegheentryfrom the parentdentryhashessothatit won't befoundthrougha VFS
lookupary more.Notethatthisis differentfrom deletingthe dentry- d_deletewill try to markthedentry
negativeif possiblegiving asuccessful negative_lookup,while d_dropwill justmake thecachdookup
fail.

d_dr op is usedmainly for stuff thatwantsto invalidatea dentryfor somereasonNFStimeoutsor
autofsdeletes).

22
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d_add

dget

Name d_add — adddentryto hashqueues

Synopsis

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

Arguments

entry

dentryto add

i node

Theinodeto attachto this dentry

Description

This addsthe entryto the hashqueuesandinitializesi node. Theentrywasactuallyfilled in earlier
duringd_al | oc.

Name dget — getareferencdo adentry

Synopsis

struct dentry * dget (struct dentry * dentry);

23
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Arguments

dentry

dentryto getareferenceo

Description

Givenadentryor NULL pointerincrementhereferencecountif appropriateandreturnthedentry A
dentrywill notbedestryedwhenit hasreferences.

d_unhashed

Name d_unhashed — is dentryhashed

Synopsis

int d_unhashed (struct dentry * dentry);

Arguments

dentry

entryto check

Description

Returngrueif thedentrypasseds not currentlyhashed.

24
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Inode Handling

__mark_inode_dir ty
Name _ nark_i node_di rty — internalfunction

Synopsis

void __mark_inode_dirty (struct inode * inode);

Arguments

i node

inodeto mark

Description

Mark aninodeasdirty. Callersshouldusemark_inode_dirty

write_inode_no w
Name wite_i node_now— write aninodeto disk

Synopsis

void wite_inode_now (struct inode * inode);

25
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Arguments

i node

inodeto write to disk

Description

This functioncommitsaninodeto diskimmediatelyif it is dirty. Thisis primarily neededy knfsd.

clear_inode
Name cl ear _i node — clearaninode

Synopsis

voi d clear_inode (struct inode * inode);

Arguments

i node

inodeto clear

Description

Thisis calledby thefilesystento tell usthattheinodeis nolongeruseful.We justterminatet with
extremeprejudice.

26
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invalidate_inodes
Name i nval i dat e_i nodes — discardtheinodeson adevice

Synopsis

int invalidate_inodes (struct super_block * sb);

Arguments

sb

superblock

Description

Discardall of theinodesfor a givensuperblocklf the discardfails because¢herearebusyinodesthena
nonzerovalueis returnedlf thediscardis successfuall theinodeshave beendiscarded.

get_empty inode
Name get _enpty_i node — obtainaninode

Synopsis

struct inode * get_enpty_inode ( void);

Arguments

27
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voi d

noarguments

Description

Thisis calledby thingslik e the networking layeretcthatwantto getaninodewithout ary inodenumbey
or filesystemgshatallocatenew inodeswith no pre-eistinginformation.

Onasuccessfuteturntheinodepointeris returned On afailureaNULL pointeris returned.Thereturned
inodeis noton ary superblocHists.

ilunique
Name i uni que — getauniqueinodenumber

Synopsis

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

Arguments

sb

superblock

nmax_reserved

highestreseredinodenumber

Description

Obtainaninodenumberthatis uniqueon the systemfor a givensuperblockThis is usedby file systems
thathave no naturalpermaneninodenumberingsystem An inodenumberis returnedthatis higherthan
theresenedlimit but unique.

28
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BUGS

With alarge numberof inodeslive onthefile systenthis functioncurrentlybecomesjuite slow.

inser t_inode_hash
Name insert i node_hash — hashaninode

Synopsis

voi d insert_inode_hash (struct inode * inode)

Arguments

i node

unhashednhode

Description

Add aninodeto theinodehashfor this superblocklf theinodehasno superblockt is addedo a
separat@norymouschain.

remove_inode_hash
Name renove_i node_hash — remove aninodefrom thehash

Synopsis

voi d renmove_i node_hash (struct inode * inode)

29



iput

Arguments

i node

inodeto unhash

Description

Remawe aninodefrom the superblockor anorymoushash.

Name i put — putaninode

Synopsis

void iput (struct inode * inode);

Arguments

i node

inodeto put

Description

Chapter 1. The Linux VFS

Putsaninode,droppingits usagecount.If theinodeusecounthits zerotheinodeis alsothenfreedand

maybedestryed.

30



bmap

Name bnap — find ablock numberin afile

Synopsis

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

Arguments

i node

inodeof file

bl ock
blockto find

Description
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Returngtheblock numberon thedevice holdingtheinodethatis thedisk block numberfor the block of
thefile requestedThatis, askedfor block 4 of inodel thefunctionwill returnthedisk blockrelative to

thedisk startthatholdsthatblock of thefile.

update_atime
Name updat e_at i me — updatethe accessime

Synopsis

voi d update_atine (struct inode * inode);
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Arguments

i node

inodeaccessed

Description

Updatetheaccessetime onaninodeandmarkit for writeback.This functionautomaticallyhandles
readonly file systemsandmedia,aswell asthe “noatime” flag andinodespecific*noatime” markers.

make bad_inode
Name nmake _bad_i node — markaninodebaddueto anl/O error

Synopsis

voi d nmake_bad_i node (struct inode * inode);

Arguments

i node

Inodeto markbad

Description

Whenaninodecannotbereaddueto a mediaor remotenetwork failure this function makestheinode
“bad” andcauses/O operationnit to fail from this pointon.
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Is_bad_inode
Name is_bad_i node — is aninodeerrored

Synopsis

int is_bad_inode (struct inode * inode);

Arguments

i node

inodeto test

Description

Returngrueif theinodein questionhasbeenmarkedasbad.

Registration and Superb loc ks

register_filesystem

Name regi ster_fil esyst em— registeranew filesystem

Synopsis

int register_filesystem(struct file_systemtype * fs);

33



Chapter 1. The Linux VFS

Arguments

fs

thefile systemstructure

Description

Addsthefile systempassedo thelist of file systemghekernelis awareof for mountandothersyscalls.
Returns) on successpr a negatve errnocodeon anerror.

The&structfile_system_typéhatis passeds linkedinto the kernelstructuresandmustnot befreed
until thefile systemhasbeenunregistered.

unregister_filesystem

Name unregi ster _fil esyst em— unregisterafile system

Synopsis

int unregister_filesystem (struct file_systemtype * fs);

Arguments

fs

filesystento unregister

Description

Remae afile systenthatwaspreviously successfullyegisteredwith the kernel.An erroris returnedf
thefile systemis notfound.Zerois returnedon a success.

Oncethis functionhasreturnedthe &structfile_system_typstructuremaybefreedor reused.



___wait_on_super
Name _wait_on_super — waitonasuperblock

Synopsis

void _ wait_on_super (struct super_block * sb);

Arguments

sb

superblocko wait on

Description
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Waitsfor asuperblocko becomeaunlockedandthenreturns.t doesnottake thelock. Thisis aninternal

function.Seewai t _on_super.

get_super
Name get super — getthesuperbloclof adevice

Synopsis

struct super_block * get_super (kdev_t dev);

Arguments
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dev

deviceto getthe superblockor

Description

Scanghe superblocKist andfindsthe superbloclof thefile systemmountedon the device given.NULL
is returnedf no matchis found.

get_empty_ super
Name get _enpty_super — find emptysuperblocks

Synopsis

struct super_block * get_enpty_super ( void);

Arguments

voi d

noarguments
Description

Find a superbloclkwith no device assignedA freesuperblocks foundandreturnedlIf neccessarpewn
superblocksareallocated NULL is returnedif thereareinsufficientresourceso completetherequest.
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Socket Buff er Functions

skb _queue _empty
Name skb_queue_enpt y — checkif aqueusis empty

Synopsis

int skb_queue_empty (struct sk_buff_head * list);

Arguments

list

queuehead

Description

Returngrueif the queues 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

Makesanothereferenceo a soclet buffer andreturnsa pointerto the buffer.

kfree skb

Name «kfree_skb — freeansk_huff

Synopsis

voi d kfree_skb (struct sk_buff * skb);

Arguments

skb

buffer to free

Description

Drop areferencdo the buffer andfreeit if theusagecounthashit zero.
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skb _cloned
Name skb_cl oned — is thebuffer aclone

Synopsis

int skb_cloned (struct sk_buff * skb);

Arguments

skb

buffer to check

Description

Returngrueif the buffer wasgeneratedvith skb_cl one andis oneof multiple sharectopiesof the
buffer. Clonedbuffersareshareddatasomustnot bewritten to undernormalcircumstances.

skb_shared

Name skb_shar ed — is the buffer shared

Synopsis

int skb_shared (struct sk_buff * skb);

Arguments
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skb

buffer to check

Description

Returngrueif morethanonepersorhasareferenceo this buffer.

skb_unshare
Name skb_unshar e — make acopy of asharedouffer

Synopsis

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

Arguments

skb
buffer to check

pri
priority for memoryallocation

Description

If thesoclketbufferis aclonethenthis functioncreatesa new copy of thedata,dropsareferencecount
ontheold copy andreturnsthe new copy with thereferencecountat 1. If the buffer is notaclonethe
original buffer is returned Whencalledwith a spinlockheldor from interruptstatepr i mustbe
GFP_ATOM C

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_huff. Unlike mostotheroperationgyou _MUST_be carefulwith this one.A peekleaves
thebuffer onthelist andsomeoneslsemay run off with it. You musthold theappropriatdocksor have a
privatequeueto do this.

ReturnsNULL for anemptylist or a pointerto the headelement.Thereferencecountis notincremented
andthereferencas thereforevolatile. Usewith caution.

skb_peek talil

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. Unlike mostotheroperationsyou  MUST _becarefulwith thisone.A peekleaves
thebuffer onthelist andsomeoneslsemayrun off with it. You musthold theappropriatdocksor have a
privatequeueto do this.

ReturnsNULL for anemptylist or a pointerto thetail elementThereferencecountis notincremented
andthereferencds thereforevolatile. Usewith caution.

skb_queue_len

Name skb_queue_| en — getqueudength

Synopsis

__u32 skb_queue_len (struct sk_buff_head * list_);

Arguments

[ist_

list to measure

Description
Returnthelengthof an&sk_huff queue.
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___skb_queue head

Name _ skb_queue_head — queueabuffer atthelist 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

Queuea buffer atthe startof alist. This functiontakesno locks andyou mustthereforehold required
locksbeforecalling it.

A buffer cannotbe placedon two lists atthe sametime.

skb_queue head

Name skb_queue_head — queuea buffer atthelist head

Synopsis

voi d 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

Queuea buffer atthe startof thelist. This functiontakesthelist lock andcanbeusedsafelywith other
locking &sk_buff functionssafely

A buffer cannotbe placedon two lists atthe sametime.

___skb_queue tall

Name _ skb_queue_tai | — queueabuffer atthelist 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

Queuea buffer attheendof alist. This functiontakesnolocksandyou mustthereforehold required
locksbeforecalling it.

A buffer cannotbe placedon two lists atthe sametime.

skb_queue _tall
Name skb_queue_tai | — queueabuffer atthelist tail

Synopsis

voi d skb_queue_tail (struct sk_buff_head * list, struct sk_buff * newsk);

Arguments
list
list to use

newsk

buffer to queue

Description

Queuea buffer at thetail of thelist. This functiontakesthelist lock andcanbe usedsafelywith other
locking &sk_buff functionssafely

A buffer cannotbe placedon two lists atthe sametime.
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__skb_dequeue
Name _ skb_dequeue — remove from theheadof the queue

Synopsis

struct sk_buff * _ skb_dequeue (struct sk_buff_head * list);

Arguments

list

list to dequeudrom

Description

Remaetheheadof thelist. This functiondoesnottake arny locks somustbe usedwith appropriatdocks
heldonly. Theheaditem s returnedor NULL if thelist is empty

skb_dequeue
Name skb_dequeue — remove from the headof thequeue

Synopsis

struct sk_buff * skb_dequeue (struct sk_buff_head * list);

Arguments
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list

list to dequeudrom

Description

Remore theheadof thelist. Thelist lock is takensothe function may be usedsafelywith otherlocking
list functions.The headitemis returnedor NULL if thelist is empty

skb_inser t
Name skb_i nsert — insertabuffer

Synopsis

voi d skb_insert (struct sk _buff * old, struct sk_buff * newsk);

Arguments

old

buffer to insertbefore

newsk

buffer to insert

Description

Placeapacletbeforeagivenpacketin alist. Thelist locksaretakenandthis functionis atomicwith
respecto otherlist lockedcalls A buffer cannotbe placedon two lists at the sametime.
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skb_append

Name skb_append — appenda buffer

Synopsis

voi d skb_append (struct sk_buff * old, struct sk_buff * newsk);

Arguments

old

buffer to insertafter

newsk

buffer to insert

Description

Placeapacletaftera givenpacletin alist. Thelist locksaretakenandthis functionis atomicwith
respecto otherlist lockedcalls. A buffer cannotbe placedon two lists atthe sametime.

skb_unlink

Name skb_unl i nk — remove abuffer from alist

Synopsis

voi d skb_unlink (struct sk_buff * skb);
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Arguments

skb

buffer to remove

Description

Placeapacletaftera givenpacletin alist. Thelist locksaretakenandthis functionis atomicwith
respecto otherlist lockedcalls

Works evenwithout knowing thelist it is sitting on, which canbe handyattimes.It alsomeanghat THE
LIST MUST EXIST whenyou unlink. Thusalist musthave its contentsunlinked beforeit is destrgyed.

__skb_dequeue tall
Name _ skb_dequeue_t ai | — removefrom thetail of thequeue

Synopsis

struct sk_buff * _ skb_dequeue_tail (struct sk _buff_head * list);

Arguments

list

list to dequeudrom

Description

Remaethetail of thelist. This functiondoesnottake any locks somustbe usedwith appropriatdocks
heldonly. Thetail itemis returnedor NULL if thelist is empty
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skb_dequeue _tall
Name skb_dequeue_t ai | — removefrom theheadof the queue

Synopsis

struct sk_buff * skb_dequeue_tail (struct sk_buff_head * list);

Arguments

list

list to dequeudrom

Description

Remawetheheadof thelist. Thelist lock is takensothe functionmaybe usedsafelywith otherlocking
list functions.Thetail itemis returnedor NULL if thelist is empty

skb_put

Name skb_put — adddatato a buffer

Synopsis

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

Arguments
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skb

buffer to use

|l en

amountof datato add

Description

This functionextendsthe useddataareaof the buffer. If this would exceedthetotal buffer sizethekernel
will panic.A pointerto thefirst byte of the extra datais returned.

skb_push

Name skb_push — adddatato the startof a buffer

Synopsis

unsi gned char * skb_push (struct sk_buff * skb, unsigned int |en);

Arguments

skb

buffer to use

|l en

amountof datato add

Description

This functionextendsthe useddataareaof the buffer at the buffer start.If thiswould exceedthetotal
buffer headroonthekernelwill panic.A pointerto thefirst byte of the extra datais returned.

51



Chapter 2. Linux Networking

skb_pull
Name skb_pul | — remove datafrom thestartof a buffer

Synopsis

unsi gned char * skb_pull (struct sk _buff * skb, unsigned int |en);

Arguments

skb

buffer to use

|l en

amountof datato remove

Description

This functionremovesdatafrom the startof a buffer, returningthe memoryto the headroomA pointer
to the next datain the buffer is returned Oncethe datahasbeenpulledfuture pusheswill overwritethe
old data.

skb _headr oom
Name skb_headr oom— bytesat buffer head

Synopsis

int skb_headroom (const struct sk_buff * skb);
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Arguments

skb

buffer to check

Description

Returnthe numberof bytesof free spaceat the headof an&sk_buff.

skb_tailr oom

Name skb_t ai | r oom— bytesat buffer end

Synopsis

int skb_tailroom (const struct sk_buff * skb);

Arguments

skb

buffer to check

Description

Returnthe numberof bytesof free spaceatthetail of ansk_huff
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skb_reser ve

Name skb_reser ve — adjustheadroom

Synopsis

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

Arguments

skb

buffer to alter

| en

bytesto move

Description

Increasdéhe headroonof anempty&sk_buff by reducingthetail room. Thisis only allowedfor an
emptybuffer.

skb_trim
Name skb_t ri m— remove endfrom abuffer

Synopsis

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

skb

buffer to alter

| en

new length

Description

Cutthelengthof a buffer down by removing datafrom thetalil. If the buffer is alreadyunderthelength
specifiedt is not modified.

skb_orphan

Name skb_or phan — orphana buffer

Synopsis

voi d skb_orphan (struct sk_buff * skb);

Arguments

skb

buffer to orphan

Description

If abuffer currentlyhasanownerthenwe call the owner’s destructofunctionandmalke theskb
unowvned.The buffer continuedo exist but is no longerchagedto its formerowner.
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skb_queue pur ge

Name skb_queue_pur ge — emptyalist

Synopsis

voi d skb_queue_purge (struct sk_buff_head * list);

Arguments

list

list to empty

Description

Deleteall buffersonan &sk_huff list. Eachbuffer is removedfrom thelist andonereferencedropped.
This functiontakesthelist lock andis atomicwith respecto otherlist locking functions.

__skb_queue pur ge
Name _ skb_queue_pur ge — emptyalist

Synopsis

void __skb_queue_purge (struct sk _buff_head * list);

Arguments
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list

list to empty

Description

Deleteall buffersonan &sk_huff list. Eachbuffer is removedfrom thelist andonereferencedropped.
This functiondoesnot take thelist lock andthe callermusthold therelevantlocksto useit.

dev_alloc_skb
Name dev_al | oc_skb — allocateanskhuff for sending

Synopsis

struct sk_buff * dev_alloc_skb (unsigned int |ength);

Arguments

[ ength

lengthto allocate

Description

Allocateanewn &sk_huff andassignit ausagecountof one.The buffer hasunspecifiecheadroonbuilt
in. Usersshouldallocatethe headroonthey think they needwithout accountingor the built in space.
Thebuilt in spaceas usedfor optimisations.

NULL is returnedn thereis no free memory Althoughthis functionallocatesnemoryit canbecalled
from aninterrupt.
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skb cow
Name skb_cow— copy abufferif needbe

Synopsis

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

Arguments

skb
buffer to copy

headr oom

neededheadroom

Description

If the buffer passedackssufiicientheadroonor is a clonethenit is copiedandthe additionalheadroom
madeavailable.If thereis nofreememoryNULL is returned.The new buffer is returnedf a copy was
made(andthe old onedroppedareference)The existing buffer is returnedotherwise.

This functionprimarily existsto avoid makingtwo copieswhenmakinga writable copy of a buffer and
thengrowing the headroom.

skb_over_panic

Name skb_over _pani ¢ — privatefunction
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Synopsis

voi d skb_over _panic (struct sk_buff * skb, int sz, void * here);

Arguments

skb
buffer

Sz

size

her e

address

Description

Outof line supportcodefor skb_put . Not usercallable.

skb_under_panic

Name skb_under _pani ¢ — privatefunction

Synopsis

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

Arguments
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skb
buffer

Sz

size

her e

address

Description

Outof line supportcodefor skb_push. Not usercallable.

alloc_skb
Name al | oc_skb — allocateanetwork buffer

Synopsis

struct sk_buff * alloc_skb (unsigned int size,

Arguments

size

sizeto allocate

gf p_mask

allocationmask

Description
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int gof p_mask);
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Allocateanew &sk_huff. Thereturnedbuffer hasno headroonandatail roomof sizebytes.Theobject
hasareferencecountof one.Thereturnis the buffer. On afailurethereturnis NULL.

Buffersmayonly beallocatedfrom interruptsusinga gf p_nask of G-P_ATOM C.

__kfree_skb

Name __kfree_skb — privatefunction

Synopsis

void __kfree_skb (struct sk_buff * skb);

Arguments

skb
buffer

Description

Freeansk_huff. Releasarnything attachedo thebuffer. Cleanthe state.This is aninternalhelper
function.Usersshouldalwayscall kfree_skb

skb_clone

Name skb_cl one — duplicateansk_fuff
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Synopsis

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

Arguments

skb

buffer to clone

of p_mask

allocationpriority

Description

Duplicatean&sk_huff. Thenew oneis notownedby a soclket. Both copiessharethe samepaclet data
but not structure The new buffer hasareferencecountof 1. If theallocationfails thefunctionreturns
NULL otherwisethe new buffer is returned.

If thisfunctionis calledfrom aninterruptgf p_mask mustbe G-P_ATOM C.

skb _copy

Name skb_copy — copy ansk_huff

Synopsis

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

Arguments
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skb
buffer to copy

gf p_mask

allocationpriority

Description

Make a copy of bothan&sk_buff andits data.Thisis usedwhenthe callerwishesto modify the dataand
needsa privatecopy of thedatato alter ReturnsNULL on failure or the pointerto the buffer on success.
Thereturnedbuffer hasareferencecountof 1.

You mustpassGFP_ATOM C astheallocationpriority if this functionis calledfrom aninterrupt.

skb_cop y_expand

Name skb_copy_expand — copy andexpandsk_fuff

Synopsis

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

Arguments
skb
buffer to copy

newheadr oom

new freebytesathead

newt ai | room

new freebytesat tail
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of p_mask

allocationpriority

Description

Make a copy of bothan &sk_buff andits dataandwhile doingsoallocateadditionalspace.

Thisis usedwhenthe callerwishesto modify the dataandneedsa privatecopy of the datato alteras
well asmorespaceor new fields.ReturnsNULL on failure or the pointerto the buffer on successThe
returnedouffer hasareferencecountof 1.

You mustpassGFP_ATOM C astheallocationpriority if this functionis calledfrom aninterrupt.

Socket Filter

sk_run_filter
Name sk_run_filter — runafilter onasocket

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 instructiongto the skb->data.Returnlengthto keep,0 for none.skbis thedata
we arefiltering, filter is thearrayof filter instructions andlenis the numberof filter blocksin thearray
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Driver Suppor t
init_ether dev

Name init_et her dev — Registerethernetlevice

Synopsis

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

Arguments

dev

An ethernetlevice structureto befilled in, or NULL if anew structshouldbeallocated.

si zeof _priv

Sizeof additionaldriver-privatestructureto be allocatedfor this ethernetevice

Description

Fill in thefields of the device structurewith ethernet-generigalues.

If nodevice structurels passedanew oneis constructedgcompletewith a privatedataareaof size
si zeof _pri v.A 32-byte(notbit) alignmentis enforcedfor this privatedataarea.

If anemptystringareais passedisdev->name or anew structureis made anev namestringis
constructed.
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dev_add pack
Name dev_add_pack — addpaclethandler

Synopsis

voi d dev_add_pack (struct packet_type * pt);

Arguments

pt
paclettypedeclaration

Description

Add a protocolhandlerto the networking stack.The passe&packet_typeis linkedinto kernellists and
may not be freeduntil it hasbeenremovedfrom thekernellists.

dev_remove_ pack
Name dev_renove_pack — remove paclkethandler

Synopsis

voi d dev_renove_pack (struct packet_type * pt);

Arguments
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pt
paclettypedeclaration

Description

Remae a protocolhandlerthatwaspreviously addedo the kernelprotocolhandlershy
dev_add_pack. Thepasse&packet_typeis removedfrom thekernellists andcanbefreedor reused
oncethis functionreturns.

__dev_get by name

Name _ dev_get by nane — find adevice by its name

Synopsis

struct net_device * __dev_get_by nanme (const char * nane);

Arguments

nane

nameto find

Description

Find aninterfaceby name Must be calledunderRTNL semaphorer dev_base_| ock. If thenameis
founda pointerto the deviceis returnedlf thenameis notfoundthenNULL is returned.Thereference
countersarenotincrementedothe callermustbe carefulwith locks.
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dev_get by name

Name dev_get by nanme — find adevice by its name

Synopsis

struct net_device * dev_get by nane (const char * nane);

Arguments

nanme

nameto find

Description

Find aninterfaceby name.This canbe calledfrom ary context anddoesits own locking. Thereturned
handlehasthe usagecountincrementedandthe callermustusedev_put to releasét whenit is no
longerneededNULL is returnedf no matchingdevice is found.

dev_get

Name dev_get — testif adevice exists

Synopsis

int dev_get (const char * nane);
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Arguments

nane

nameto testfor

Description

Testif anameexists.Returngrueif thenameis found.In orderto be surethe nameis not allocatedor
removedduringthetestthe callermusthold thertnl semaphore.

This functionprimarily existsfor backcompatibilitywith olderdrivers.

__dev_get by inde x
Name _ dev_get by i ndex — find adevice by its ifindex

Synopsis

struct net_device * _ _dev_get_by_ index (int ifindex);

Arguments

i findex

index of device

Description

SearcHor aninterfaceby index. ReturnsNULL if thedevice is notfoundor a pointerto thedevice. The
device hasnot hadits referencecounterincreasedothe callermustbe carefulaboutlocking. Thecaller
musthold eitherthe RTNL semaphorer dev_base_| ock.
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dev_get by inde x
Name dev_get by_i ndex — find adevice by its ifindex

Synopsis

struct net_device * dev_get_by index (int ifindex);

Arguments

i findex

index of device

Description

SearcHor aninterfaceby index. ReturnaNULL if thedevice is notfoundor a pointerto the device. The
device returnechashada referenceaddedandthe pointeris safeuntil theusercallsdev_putto indicate
they havefinishedwith it.

dev_alloc_name
Name dev_al | oc_name — allocateanamefor adevice

Synopsis

int dev_alloc_nane (struct net_device * dev, const char * nane);
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Arguments

dev

device

nane

nameformatstring

Description

Passedaformatstring- eg “ltd” it will try andfind asuitableid. Not efficientfor mary devices,not
calledalot. Thecallermustholdthedev_baseor rtnl lock while allocatingthe nameandaddingthe
device in orderto avoid duplicatesReturnshe numberof the unit assignedr a negative errnocode.

dev_alloc

Name dev_al | oc — allocateanetwork device andname

Synopsis

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

Arguments

nane

nameformatstring

errorreturn pointer
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Description

Passedaformatstring,eg. “Itd”, it will allocateanetwork device andspacefor thename NULL is
returnedf no memoryis available.If theallocationsucceedshenthe nameis assignedndthe device
pointerreturnedNULL is returnedf the nameallocationfailed. The causeof anerroris returnedasa
negative errnocodein thevariableer r pointsto.

Thecallermustholdthedev_base or RTNL lockswhendoingthisin orderto avoid duplicatename
allocations.

netdev_state c hange
Name netdev_st at e_change — device changestate

Synopsis

voi d netdev_state_change (struct net_device * dev);

Arguments

dev

device to causenotification

Description

Calledto indicatea device haschangedstate.This function callsthe notifier chainsfor netdes_chainand
sendsa NEWLINK messagéo theroutingsoclet.

dev_load

Name dev_| oad — loadanetwork module
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Synopsis

voi d dev_l oad (const char * nane)

Arguments

nane

nameof interface

Description

If anetwork interfaceis not presenandthe processhassuitableprivilegesthis functionloadsthe
module.If moduleloadingis notavailablein this kernelthenit becomesnop.

dev_open
Name dev_open — prepareaninterfacefor use.

Synopsis

int dev_open (struct net_device * dev);

Arguments

dev

deviceto open

Description
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Takesadevice from down to up state.Thedevice’s privateopenfunctionis invokedandthenthe
multicastlists areloaded.Finally the device is movedinto the up stateanda NETDEV_UP messagés sent
to the netdev notifier chain.

Calling this functionon anactive interfaceis anop.On afailure a negative errnocodeis returned.

dev_close
Name dev_cl ose — shutdavn aninterface.

Synopsis

int dev_close (struct net_device * dev);

Arguments

dev

deviceto shutdavn

Description

This functionmovesanactive device into down state A NETDEV_GO NG_DOWN is sentto the netdey
notifier chain.The deviceis thendeactvatedandfinally a NETDEV_DOWN is sentto the notifier chain.

register_netde vice_notifier

Name regi st er _netdevi ce_noti fi er — registeranetwork notifier block
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Synopsis

int register_netdevice_notifier (struct notifier_block * nb);

Arguments

nb

notifier

Description

Registeranotifier to be calledwhennetwork device eventsoccur The notifier passeds linkedinto the
kernelstructureandmustnot bereuseduntil it hasbeenunregistered A negative errnocodeis returned
onafailure.

unregister _netde vice noti fier

Name unregi ster _netdevice_notifi er — unregisteranetwork notifier block

Synopsis

int unregi ster_netdevice_notifier (struct notifier_block * nb);

Arguments

nb

notifier

Description
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Unregistera naotifier previously registeredby r egi st er _net devi ce_noti fi er . Thenotifieris
unlinkedinto thekernelstructureandmaythenbereusedA negative errnocodeis returnedon afailure.

dev_queue_ xmit
Name dev_queue_xmit — transmita buffer

Synopsis

int dev_queue_xmt (struct sk_buff * skb);

Arguments

skb

buffer to transmit

Description

Queuea buffer for transmissioro a network device. The callermusthave setthedevice andpriority and
built the buffer beforecalling this function. Thefunctioncanbe calledfrom aninterrupt.

A negative errnocodeis returnedon afailure. A successloesnotguarante¢heframewill betransmitted
asit maybedroppeddueto congestioror traffic shaping.

netif_rx

Name netif_rx — postbuffer to the network code
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Synopsis

void netif_rx (struct sk_buff * skb)

Arguments

skb
buffer to post

Description

This functionrecevesa pacletfrom adevice driverandqueuest for theupper(protocol)levelsto
processlt alwayssucceedsThebuffer maybe droppedduringprocessindor congestiorcontrolor by
theprotocollayers.

net_call _rx_atomic
Name net _call rx_atonic—

Synopsis

void net_call _rx_atomc (void (*fn) (void));

Arguments

fn

functionto call

Description
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Make afunctioncall thatis atomicwith respecto the protocollayers.

register_gifconf

Name regi ster_gi f conf — registera SIOCGIFhandler

Synopsis

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

Arguments

famly

Addressfamily

gi f conf

Functionhandler

Description

Reagisterprotocoldependenaddresslumpingroutines.The handlerthatis passednustnot befreedor
reuseduntil it hasbeenreplacedy anothethandler

netdev_set master

Name netdev_set mast er — setup master/slae pair
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Synopsis

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

Arguments

sl ave

slave device

mast er

new masterdevice

Description

Changeshe masterdevice of theslave. PassNULL to breakthe bonding.The caller musthold the RTNL
semaphoreOn afailure a negative errnocodeis returned On successhereferencecountsareadjusted,
RTM_NEWLI NK is sentto theroutingsocketandthe functionreturnszero.

dev_set_pr omiscuity
Name dev_set _proni scui t y — updatepromiscuitycounton a device

Synopsis

voi d dev_set _prom scuity (struct net_device * dev, int inc);

Arguments

dev

device
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modifier

Description

Add or remove promsicuityfrom a device. While the countin thedevice remainsabove zerothe
interfaceremainspromiscuousOnceit hits zerothedevice revertsbackto normalfiltering operation A
negative inc valueis usedto drop promiscuityon thedevice.

dev_set_allm ulti
Name dev_set _al | mul ti — updateallmulti counton adevice

Synopsis

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

Arguments

dev

device

modifier

Description

Add or remove receptionof all multicastframesto adevice. While the countin the device remainsabove
zerotheinterfaceremaindisteningto all interfacesOnceit hits zerothe device revertsbackto normal
filtering operation A negativei nc valueis usedto dropthe counterwhenreleasinga resourceneeding
all multicasts.
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dev_ioctl
Name dev_i oct| — network deviceioctl

Synopsis

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

Arguments

cnd

commando issue

arg

pointerto a structifreq in userspace

Description

Issueioctl functionsto devices.Thisis normally calledby the userspacesyscallinterfacesbut can
sometimeseusefulfor otherpurposesThereturnvalueis thereturnfrom the syscallif positive or a
negative errnocodeon error.

dev_new_inde X
Name dev_new i ndex — allocateanifindex

Synopsis

int dev_new_index ( void);
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Arguments

voi d

noarguments

Description

Returnsa suitableuniquevaluefor a new device interfacenumber The callermusthold thertnl
semaphoréo besureit remainsunique.

register_netde vice

Name regi st er _net devi ce — registeranetwork device

Synopsis

int register_netdevice (struct net_device * dev);

Arguments

dev

deviceto register

Description

Take acompletechetwork device structureandaddit to thekernelinterfaces A NETDEV_REG STER
messagés sentto thenetder notifier chain.O is returnedon successA negative errnocodeis returnedon
afailureto setupthedevice, or if thenameis aduplicate.

BUGS
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Thelocking appearsnsufficient to guaranteéwo parallelregisterswill notgetthe samename.

netde v_finish_unregister

Name netdev_fi ni sh_unregi st er — completeunregistration

Synopsis

int netdev_finish_unregister (struct net_device * dev);

Arguments

dev

device

Description

Destry andfreea deaddevice. A valueof zerois returnedon success.

unregister_netde vice

Name unregi st er _net devi ce — remove device from thekernel

Synopsis

int unregi ster_netdevice (struct net_device * dev);
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Arguments

dev

device

Description

This functionshutsdown a device interfaceandremovesit from the kerneltables.Onsucces$ is
returnedon afailureanegative errnocodeis returned.

8390 Based Network Cards

el_open
Name ei _open — Openiinitializethe board.

Synopsis

int ei _open (struct net_device * dev);

Arguments

dev

network device to initialize

Description

Thisroutinegoesall-out, settingeverythingup anev at eachopen,eventhoughmary of theseregisters
shouldonly needto besetonceatboot.
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el_close
Name ei _cl ose — 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.

el_interrupt
Name ei _int err upt — handletheinterruptsfrom an8390

Synopsis

void ei _interrupt (int irqgq, void * dev_id, struct pt_regs * regs);

Arguments

86



Chapter 3. Network device support

irq
interruptnumber

dev_id

apointerto thenet_deice

regs

unused

Description

Handlethe etherinterfaceinterrupts We pull pacletsfrom the8390via the cardspecificfunctionsand
fire themat the networking stack.We alsohandletransmitcompletionsandwake the transmitpathif
neccessaryVe alsoupdatethe countersanddo otherhouselkepingasneeded.

ethde v_init
Name et hdev_i ni t — init restof 8390device struct

Synopsis

int ethdev_init (struct net_device * dev);

Arguments

dev

network device structureto init

Description

Initialize therestof the 8390device structure Do NOT __init this, asit is usedby 8390basedmodular
driverstoo.
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NS8390 _init

Name NsS8390 i ni t — initialize 8390hardware

Synopsis

voi d NS8390_init (struct net_device * dev, int startp);

Arguments

dev

network device to initialize

startp

booleannon-zerovalueto initiate chip processing

Description

Must be calledwith lock held.

Synchronous PPP
sppp_input

Name sppp_i nput — receive andprocessa WAN PPPframe
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Synopsis

voi d sppp_input (struct net_device * dev, struct sk_buff * skb);

Arguments

dev

Thedeviceit arrivedon

skb

Thebuffer to process

Description

This canbecalleddirectly by cardsthatdo not have timing constraintsut is normally calledfrom the
network layerafterinterruptservicingto procesdramesqueuedvianet i f _r x.

We procesghe optionsin thecard.If theframeis destinedor the protocolstacksthenit requeueshe
framefor theupperlevel protocol.If it is acontrolfrom it is processe@nddiscardechere.

sppp_c lose

Name sppp_cl ose — closedown asynchronou®PPor 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 the channellt is notdonepolitely aswe assumeave will alsobe
droppingDTR. Any timeoutsarekilled.

sppp_open

Name sppp_open — openasynchronou®PPor CiscoHDLC link

Synopsis

int sppp_open (struct net_device * dev);

Arguments

dev

Network device to activate

Description

Closedown ary existing synchronousessiorandcommencdrom scratchln the PPPcasethis means
negotiatingLCP/IPCPandfriends,while for CiscoHDLC we simply needto staetsendingkeepalves

Sppp_reopen

Name sppp_r eopen — notify of physicallink loss
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Synopsis

int sppp_reopen (struct net_device * dev);

Arguments

dev

Device thatlostthelink

Description

This functioninformsthe synchronougrotocolcodethatthe underlyinglink died (for examplea carrier
dropon X.21)

We incrementhe magicnumbergo ensurghatif the otherendfailedto noticewe will correctlystarta
new sessionlt happenslo to the natureof telcocircuitsis thatyou canlosecarrieron oneendonly

Having donethis we go backto neggotiating. This functionmay be calledfrom aninterruptcontext.

sSppp_c hange_mtu

Name sppp_change_nt u — Changehelink MTU

Synopsis

int sppp_change_ntu (struct net_device * dev, int new ntu);

Arguments

dev

Deviceto changeMTU on
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new ntu
New MTU

Description

ChangeheMTU onthelink. Thiscanonly be calledwith thelink down. It returnsanerrorif thelink is
up or themtu is out of range.

sppp_do _ioctl

Name sppp_do_i oct | — loctl handlerfor ppp/hdic

Synopsis

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

Arguments

dev
Device subjectto ioctl
ifr
Interfacerequesblock from theuser

cnd

Commandhatis beingissued

Description

This functionhandlegheioctls thatmaybeissuedby the userto controlthe settingsof aPPP/HDLC
link. It doesbothbusyandsecuritychecks.This functionis intendedto bewrappedby callerswho wish
to addadditionalioctl calls of their own.
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Ssppp_attac h

SPPP_

Name sppp_at t ach — attachsynchronou$PP/HDLCto adevice

Synopsis

voi d sppp_attach (struct ppp_device * pd);

Arguments

pd
PPPdevice to initialise

Description

Thisinitialisesthe PPP/HDLCsupporton aninterface.At thetime of callingthedev elementimustpoint
to thenetwork device thatthis interfaceis attachedo. Theinterfaceshouldnotyet beregistered.

detac h

Name sppp_det ach — releasePPPresourcesrom adevice

Synopsis

voi d sppp_detach (struct net_device * dev);

Arguments
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dev

Network device to release

Description

Stopandfreeup arny PPP/HDLCresourcesisedby this interface.This mustbe calledbeforethe device
is freed.

94



Chapter 4. Module Loading

request_module

Name request _nodul e — try to loadakernelmodule

Synopsis

int request_nodul e (const char * nodul e_nane);

Arguments

nodul e_nane

Nameof module

Description

Loadamoduleusingtheusermodemoduleloader Thefunctionreturnszeroon succes®r a negative
errnocodeon failure.Notethata successfuinoduleload doesnot meanthe moduledid notthenunload
andexit onanerrorof its own. Callersmustcheckthatthe servicethey requesteds now availablenot
blindly invokeit.

If moduleauto-loadingsupportis disablecthenthis functionbecomes no-operation.
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Interrupt Handling

disab le_irq_nosync
Name di sabl e_i r q_nosync — disableanirq withoutwaiting

Synopsis

void inline disable_irg_nosync (unsigned int irq);

Arguments

irq
Interruptto disable

Description

Disablethe selectednterruptline. Disablesof aninterruptstack.Unlike di sabl e_i r g, this function
doesnot ensurexisting instance®f the IRQ handlerhave completedbeforereturning.

This functionmaybe calledfrom IRQ context.

disable_irq

Name di sabl e_i r q — disableanirg andwait for completion
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Synopsis

void disable_irq (unsigned int irq);

Arguments

irg
Interruptto disable

Description

Disablethe selectednterruptline. Disablesof aninterruptstack.Thatis for two disablesyou needtwo
enablesThis functionwaitsfor any pendinglRQ handlerdor this interruptto completebeforereturning.
If you usethis functionwhile holdingaresourcehe IRQ handlermayneedyou will deadlock.

This functionmay be called- with care- from IRQ context.

enable irq
Name enabl e_i r g — enablenterrupthandlingon anirg

Synopsis

void enable_irqg (unsigned int irq);
Arguments

irg
Interruptto enable
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Description

Re-enableghe processingf interruptson this IRQ line providing no disable_irgcallsarenow in effect.

This functionmay be calledfrom IRQ context.

probe_ir q_mask
Name probe_i r q_nmask — scanabitmapof interruptlines

Synopsis

unsi gned int probe_irq_mask (unsigned |ong val);

Arguments

val

maskof interruptsto consider

Description

ScanthelSA businterruptlinesandreturna bitmapof active interrupts.Theinterruptprobelogic stateis
thenreturnedo its previousvalue.

MTRR Handling

mtrr_ad d

Name ntrr_add — Add amemorytyperegion
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Synopsis

int nmrr_add (unsigned | ong base, unsigned |long size, unsigned int type, char
increment);

Arguments

base

Physicalbaseaddres®f region

size

Physicalsizeof region

type
Typeof MTRR desired

i ncr ement

If thisis truedo usagecountingontheregion

Description

Memorytyperegion registerscontrolthe cachingon newer Intel andnonIntel processorsThis function
allows driversto requesanMTRR is added The detailsandhardwarespecificsof eachprocessos
implementatiorarehiddenfrom the caller, but neverthelesshe caller shouldexpectto needto provide a
power of two sizeon anequialentpower of two boundary

If theregion cannotbe addedkeitherbecausall regionsarein useor the CPU cannotsupportit a negative
valueis returned On successheregisternumberfor this entryis returnedput shouldbe treatedasa
cookieonly.

Onamultiprocessomachinethe changesremadeto all processorsThisis requiredon x86 by the Intel
processors.

Theavailabletypesare

MIRR_TYPE_UNCACHEABLE - No caching

MIRR_TYPE_WRI TEBACK - Write databackin burstswheneer
MIRR_TYPE_WRCOMB - Write databacksoonbut allow bursts
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MIRR_TYPE_WRTHROUGH - Cachereadshut notwrites

BUGS

Needsa quietflag for the casesvheredriversdo not mind failuresanddo not wish systemog messages
to besent.

mtrr_del
Name ntrr_del — deleteamemorytyperegion

Synopsis

int mrr_del (int reg, unsigned | ong base, unsigned |ong size);

Arguments

reg

Reagisterreturnedoy mtrr_add

base
Physicalbaseaddress
si ze

Sizeof region

Description

If registeris suppliedthenbaseandsizeareignored.Thisis how driversshouldcall it.

ReleasesanMTRR region. If theusagecountdropsto zerotheregisteris freedandtheregion returnsto
default state.On successheregisteris returnedon failure a negative errorcode.
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PCI Suppor t Library

pci_find_slot
Name pci _find_sl ot — locatePCldevice from agivenPCl slot

Synopsis

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

Arguments

bus

numberof PCl busonwhich desiredPCl device resides

devfn

numberof PCl slotin which desiredPCl device resides

Description

GivenaPCl busandslot numberthedesiredPCl device is locatedin systemgloballist of PCl devices.
If thedeviceis found,a pointerto its datastructures returnedIf nodeviceis found,NULL is returned.

pci_find_de vice

Name pci _find_devi ce — begin or continuesearchingor a PCl device by vendor/deiceid
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Synopsis

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

Arguments
vendor
PClvendorid to match,or PCI _ANY_| D to matchall vendorids

devi ce
PCldeviceid to match,or PCI _ANY_| D to matchall vendorids

from

Previous PCl device foundin searchpr NULL for new search.

Description

Iterateshroughthelist of known PCl devices.If aPCldevice is foundwith amatchingvendor and
devi ce, apointerto its device structureis returned Otherwise NULL is returned.

A new searchis initiated by passingNULL to thef r omargument.Otherwiseif f r omis notnull,
searchesontinuefrom thatpoint.

pci_find_c lass
Name pci _find_cl ass — begin or continuesearchingor a PCl device by class
Synopsis

struct pci_dev * pci_find_class (unsigned int class, const struct pci_dev *

from;
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Arguments

cl ass

searchfor a PCl device with this classdesignation

from

Previous PCl device foundin searchpr NULL for new search.

Description

Iterateshroughthelist of known PCl devices.If aPCldevice is foundwith amatchingcl ass, a
pointerto its device structureis returned Otherwise NULL is returned.

A new searchis initiated by passing\NULL to thef r omargument.Otherwiseif f r omis notnull,
searchesontinuefrom thatpoint.

pci_find_parent_resour ce
Name pci _find_parent _resource— returnresourcaegion of parentbusof givenregion

Synopsis

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

Arguments

dev

PCl device structurecontainsresources$o besearched

res

child resourceecordfor which parentis sought
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Description

For givenresourceaegion of givendevice, returntheresourceaegion of parentbusthegivenregionis
containedn or whereit shouldbeallocatedirom.

pci_set_po wer_state
Name pci _set_power _st at e — Setpower managemengtateof adevice.

Synopsis

int pci_set_power_state (struct pci_dev * dev, int new state);

Arguments

dev
PCldevicefor whichPM is set

new st ate

new power managemengtatemenf0 == DO, 3 == D3, etc.)

Description

Setpower managemergtateof a device. For transitionsfrom stateD3 it isn’t asstraightforvardasone
couldassumesincemary devicesforgettheir configurationspaceduringwakeup.Returnsold power
state.

pci_enab le_device

Name pci _enabl e_devi ce — Initialize device beforeit's usedby adriver,
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Synopsis

int pci_enabl e_device (struct pci_dev * dev);

Arguments

dev

PCldeviceto beinitialized

Description

Initialize device beforeit’s usedby a driver. Ask low-level codeto enablel/O andmemory Wake up the
deviceif it wassuspendedeware,thisfunctioncanfail.

MCA Architecture
MCA Device Functions

mca_find_adapter

Name nca_find_adapt er — scanfor adapters

Synopsis

int nca_find_adapter (int id, int start);

Arguments
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MCA identificationto searcHor

start

startingslot

Description

Searchthe MCA configurationfor adaptersnatchingthe 16bit ID given.Thefirsttimeit shouldbe
calledwith startaszeroandthenfurther callsmadepassinghereturnvalueof the previouscall until
MCA_NOTFOUND is returned.

Disabledadaptersrenotreported.

mca_find_un used_adapt er
Name nca_find_unused_adapt er — scanfor unusedadapters

Synopsis

int nca_find_unused_adapter (int id, int start);

Arguments

id

MCA identificationto searcHor

start

startingslot

Description
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Searchthe MCA configurationfor adaptersnatchingthe 16bit ID given.Thefirsttimeit shouldbe
calledwith startaszeroandthenfurther callsmadepassinghereturnvalueof the previouscall until
MCA NOTFOUND is returned.

Adaptergthathave beenclaimedby driversandthosethataredisabledarenot reported.This function
thusallows adriverto scanfor furthercardswhensomemay alreadybe driven.

mca_read_stored pos

Name nca_read_st ored_pos — readPOSregisterfrom bootdata

Synopsis

unsi gned char nta_read_stored_pos (int slot, int reg);

Arguments

sl ot

slotnumberto readfrom

reg

registerto readfrom

Description

Fetcha POSvaluethatwasstoredat boottime by thekernelwhenit scannedhe MCA spaceThe
registervalueis returned Missingor invalid registersreportO.
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mca_read_pos

Name nca_read_pos — readPOSregisterfrom card

Synopsis

unsi gned char nta_read_pos (int slot, int reg);

Arguments

sl ot

slotnumberto readfrom

reg

registerto readfrom

Description

Fetcha POSvaluedirectly from the hardwareto obtainthe currentvalue. Thisis muchslowerthan
mca_read_stored_pasidmaynot beinvokedfrom interruptcontext. It handleshe deepmagicrequired
for onboarddevicestransparently

mca_write_pos

Name nca_wite_pos — readPOSregisterfrom card

Synopsis

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

sl ot

slotnumberto readfrom
reg
registerto readfrom

byte
byteto write to the POSregisters

Description

Storea POSvaluedirectly from the hardware.You shouldnot normally needto usethis functionand
shouldhave a very goodknowledgeof MCA busbeforeyou do so.Doing this wrongly candamagehe
hardware.

This functionmay not be usedfrom interruptcontext.

Notethatthisatechnicallya Bad Thing, asIBM techstuff saysyou shouldonly setPOSvaluesthrough
their utilities. However, somedevicessuchasthe 3c523recommendhatyou write backsomedatato
malke surethe configurationis consistentl’ d saythatIBM is right, but | like my driversto work.

This functioncan't do checksto seeif multiple devicesendup with the sameresourcessoyou might see
magicsmole if someonescravs up.

mca_set_adapter_name

Name nca_set _adapt er _name — Setthedescriptionof the card

Synopsis

voi d nta_set _adapter_nane (int slot, char* nane);
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Arguments

sl ot

slotto name

name

text stringfor thenamen

Description

This functionsetsthe namereportedvia /procfor this adaptesslot. Thisis for userinformationonly.
Settinga namedeletesary previousname.

mca_set_adapter_pr ocfn

Name nca_set _adapt er _procf n — Setthe/proccallback

Synopsis

voi d nta_set _adapter_procfn (int slot, MCA ProcFn procfn, void* dev);

Arguments

sl ot

slotto configure

procfn

callbackfunctionto call for /proc

dev

device informationpassedo the callback

110



Chapter 5. Hardware Interfaces

Description

This setsup aninformationcallbackfor /proc/mca/slot?The functionis calledwith the buffer, slot, and
device pointer(or someequallyinformative contet information,or nothing,if you prefer),andis
expectedo put usefulinformationinto the buffer. Theadaptemame,|D, andPOSregistersget printed
beforethisis calledthough,sodon’t doit again.

This shouldbe calledwith aNULL pr ocf n whena moduleunregisters thuspreventingkernelcrashes
andothersuchnastiness.

mca_is_adapter_used
Name nca_i s_adapt er _used — checkif claimedby driver

Synopsis

int nca_is_adapter_used (int slot);

Arguments

sl ot

slotto check

Description

Returnsl if theslot hasbeenclaimedby a driver

mca_mark_as used

Name nca_mark_as_used — claimanMCA device
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Synopsis

int nca_mark_as_used (int slot);

Arguments

sl ot

slotto claim

FIXME

shouldwe make thisthreadsafe

ClaimanMCA slotfor adevicedriver. If theslotis alreadytakenthefunctionreturnsl, if it is nottaken
it is claimedandO is returned.

mca_mark_as _un used
Name nca_nark_as_unused — releaseanMCA device

Synopsis

voi d nca_mark_as_unused (int slot);

Arguments

sl ot

slotto claim

Description
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Releaseaheslotfor otherdrivesto use.

mca_g et_adapter_name

Name nca_get _adapt er _name — gettheadaptedescription

Synopsis

char * nta_get_adapter_nane (int slot);

Arguments

sl ot

slotto query

Description

Returntheadaptedescriptionf set.If it hasnotbeensetor theslotis out rangethenreturnNULL.

mca_isadapter

Name nca_i sadapt er — checkif theslotholdsanadapter

Synopsis

int nca_isadapter (int slot);
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Arguments

sl ot

slotto query

Description

Returnszeroif the slotdoesnot hold anadapternonzeroif it does.

mca_isenab led

Name nca_i senabl ed — checkif theslotholdsanadapter

Synopsis

int nca_isenabled (int slot);

Arguments

sl ot

slotto query

Description

Returnsanonzerovalueif the slotholdsanenablecadapterandzerofor ary othercase.

MCA Bus DMA
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mca_enab le_dma
Name nca_enabl e_dma — channeto enableDMA on

Synopsis

voi d nta_enabl e_dma (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
Enablethe MCA busDMA onachannelThis canbecalledfrom IRQ context.

mca_disab le_dma
Name nca_di sabl e_dma — channeto disableDMA on

Synopsis

voi d nta_di sabl e_dma (unsigned int dmanr);

Arguments
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dmanr

DMA channel

Description

Enablethe MCA busDMA onachannelThis canbecalledfrom IRQ context.

mca_set_dma_ad dr
Name nca_set _dna_addr — loada24bitDMA address

Synopsis

voi d nta_set _dma_addr (unsigned int dmanr, unsigned int a);

Arguments

dmanr
DMA channel

24bitbusaddress

Description
Loadtheaddressegisterin the DMA controllet This hasa 24bitlimitation (16MDb).
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mca_get dma_addr

Name ncta_get dna_addr — loada24bitDMA address

Synopsis

unsigned int nta_get_dnma_addr (unsigned int dmanr);

Arguments

dmanr
DMA channel

Description

Readtheaddressegisterin the DMA controller This hasa 24bitlimitation (16Mb). Thereturnis abus
address.

mca_set_dma_count
Name nca_set _dma_count — loada 16bittransfercount

Synopsis

voi d nta_set _dma_count (unsigned int dmanr, unsigned int count);

Arguments
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dmanr
DMA channel

count

count

Description

Setthe DMA countfor this channelThis canbeup to 64Kbytes.Settinga countof zerowill notdo what
you expect.

mca_get_dma_residue
Name nca_get _dna_r esi due — gettheremainingbytesto transfer

Synopsis

unsi gned int ncta_get_dna_resi due (unsigned int dmanr);

Arguments

dmanr
DMA channel

Description

This functionreturnsthe numberof bytesleft to transferonthis DMA channel.
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mca_set_dma_io
Name nca_set _dna_i o — settheportfor anl/O transfer

Synopsis

voi d nta_set _dnme_i o (unsigned int dmanr, unsigned int io_addr)

Arguments

dmanr

DMA channel

i 0_addr

anl/O portnumber

Description
Unlike thelSA busDMA controllersthe DMA on MCA buscantransferwith anl/O porttarget.

mca_set_dma_mode
Name nca_set dma_node — setthe DMA mode

Synopsis

voi d nta_set _dnma_node (unsigned int dmanr, unsigned int node);
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Arguments

dmanr
DMA channel

node

modeto set

Description

The DMA controllersupportsseseralmodesThe modevaluesyou can

set are

MCA_DMVA_MODE_READ whenreadingfrom the DMA device.
MCA_DMA_MODE_WRI TE to writing to the DMA device.
MCA_DVA_MODE_| Oto do DMA to or from anl/O port.
MCA DVA MODE_16 to do 16bittransfers.

Chapter 5. Hardware Interfaces
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devfs_register

Name devfs_regi st er — Registeradevice entry,

Synopsis

devfs_handl e_t devfs_register (devfs_handle_t dir, const char * nane,
unsi gned int namel en, unsigned int flags, unsigned int major, unsigned int
m nor, unode_t node, uid_t uid, gidt gid, void * ops, void * info);

Arguments

dir
Thehandleto the parentdevfs directoryentry. If thisis NULL the new nameis relative to theroot of
thedevfs.

nane

Thenameof theentry.

nanel en

Thenumberof charactersn namne, notincludingaNULL terminatorIf thisis 0, thennane must
beNULL-t er m nat ed andthe lengthis computednternally.

fl ags
A setof bitwise-ORedlags(DEVFS_FL_*).

naj or
Themajornumber Not neededor regularfiles.

m nor

Theminor number Not neededor regularfiles.
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node
Thedefaultfile mode.

ui d

ThedefaultUID of thefile.
gid

—undescribed-

ops

The &file_operationsor &block_device operatiasstructure This mustnot be externally
deallocated.

info

An arbitrarypointerwhichwill bewrittento thepr i vat e_dat a field of the &file structure
passedo thedevice driver. You cansetthis to whateseryoulike,andchangst oncethefile is
openedthe next file openedwill notseethis change).

Description

Returnsa handlewhich maylaterbeusedin acallto devf s_unr egi st er . OnfailureNULL is returned.

devfs_unregister

Name devfs_unregi st er — Unregisteradevice entry.

Synopsis

voi d devfs_unregister (devfs_handle_t de);

Arguments
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de

—undescribed-

de

A handlepreviously createdby devf s_r egi st er orreturnedromdevfs_fi nd_handl e. If thisis
NULL theroutinedoesnothing.

devfs_mk_symlink
Name devfs_nk_symink —

Synopsis

int devfs_nk_symink (devfs_handle_t dir, const char * name, unsigned int
narel en, unsigned int flags, const char * |link, unsigned int |inklength,
devfs_handle_t * handle, void * info);

Arguments

dir
Thehandleto the parentdevfs directoryentry. If thisis NULL the new nameis relative to theroot of
thedevfs.

nanme

Thenameof theentry.

nanel en

Thenumberof characterén name, notincludingaNULL terminatorIf thisis 0, thennane must
beNULL- t er ni nat ed andthelengthis computednternally.
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fl ags
A setof bitwise-ORedlags(DEVFS_FL_*).

l'i nk

Thedestinatiomame.

['i nkl ength

Thenumberof charactersn | i nk, notincludingaNULL terminator If thisis 0, thenl i nk must
beNULL-t er mi nat ed andthelengthis computednternally.

handl e

Thehandleto the symlink entryis written here.ThismaybeNULL.
info

An arbitrarypointerwhich will beassociateavith the entry,

Description

Returns on successelsea negative errorcodeis returned.

devfs_mk_dir
Name devfs_nk_dir — Createadirectoryin thedevfs namespace.

Synopsis
devfs_handl e_t devfs_nk dir (devfs_handle_t dir, const char * nane, unsigned

int nanelen, void * info);

Arguments
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dir
The handleto the parentdevfs directoryentry. If thisis NULL the new nameis relative to theroot of
thedevfs.

nane

Thenameof theentry.

nanel en

Thenumberof charactersn namne, notincludingaNULL terminatorIf thisis 0, thennane must
beNULL-t er m nat ed andthelengthis computednternally.

info

An arbitrarypointerwhich will beassociatedavith the entry.

Description

Useof thisfunctionis optional. Thedevf s_r egi st er functionwill automaticallycreateintermediate
directoriesasneededThis functionis providedfor efficiency reasonsasit providesahandleto a
directory Returnsa handlewhich maylaterbe usedin acallto devf s_unr egi st er . OnfailureNULL is
returned.

devfs_find_handle
Name devf s_fi nd_handl e — Find the handleof a devfs entry.
Synopsis
devfs_handl e_t devfs_find_handle (devfs_handle_t dir, const char * nane,

unsi gned int nanel en, unsigned int major, unsigned int minor, char type, int
traverse_synlinks);

Arguments
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dir
Thehandleto the parentdevfs directoryentry. If thisis NULL the nameis relative to theroot of the
devfs.
name
Thenameof theentry.
namnel en
Thenumberof charactersn nane, notincludingaNULL terminatorIf thisis 0, thennane must
beNULL-t er m nat ed andthe lengthis computednternally.
maj or
Themajornumber Thisis usedif nane is NULL.
nm nor
Theminor number Thisis usedif nane is NULL.
type

Thetype of speciaffile to searchfor. This maybeeitherDEVFS_SPECI AL_CHR or
DEVFS_SPECI AL_BLK.

traverse_sym i nks

If TRUE thensymlink entriesin thedevfs namespacaretraversed Symlinkspointingout of the
devfs namespacwill causeafailure. Symlink traversalconsumestackspace.

Description

Returnsa handlewhich maylaterbeusedin acallto devf s_unr egi st er ,devfs_get _fl ags, or
devfs_set _fl ags.OnfailureNULL is returned.

devfs_get flags

Name devfs_get fl ags — Gettheflagsfor adevfs entry.
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Synopsis

int devfis_get _flags (devfs_handle_t de, unsigned int * flags);

Arguments

de

Thehandleto thedevice entry.

fl ags

Theflagsarewritten here.

Description

Returns on successelsea negative errorcode.

devfs_get maj_min
Name devfs_get mmj _ni n — Getthemajorandminor numbersor adevfs entry,
Synopsis

int devfs_get_maj_mn (devfs_handl e_t de, unsigned int * nmajor, unsigned int
* mnor);

Arguments

de

Thehandleto thedevice entry.
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naj or
Themajornumberis written here.This maybeNULL.

m nor

Theminor numberis written here.This maybeNULL.

Description

Returns on successelsea negative errorcode.

devfs_g et _handle_fr om_ino de

Name devfs_get handl e_from i node — Getthedevfs handlefor aVFSinode.

Synopsis

devfs_handl e_t devfs_get_handl e_from.inode (struct inode * inode);

Arguments

i node
TheVFSinode.

Description

Returnsthe devfs handleon successglseNULL.
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devfs_g enerate path

Name devfs_generat e_pat h — Generate pathnamdor anentry, relative to the devfs root.

Synopsis

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

Arguments

de
Thedevfs entry.

pat h

Thebuffer to write the pathnameo. The pathnamend’\O’' terminatorwill bewritten atthe endof
the buffer.

bufl en
Thelengthof the buffer.

Description

Returngthe offsetin the buffer wherethe pathnamestartson successglsea negative errorcode.

devfs_g et _ops

Name devfs_get ops — Getthedevice operationdor adevfs entry
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Synopsis

void * devfs_get_ops (devfs_handl e_t de);

Arguments

de

Thehandleto thedevice entry.

Description

Returnsa pointerto thedevice operation®n successelseNULL.

devfs_set file siz e
Name devfs_set file_size — Setthefile sizefor adevfs regularfile.

Synopsis

int devis_set_file_size (devfs_handle_t de, unsigned |ong size);

Arguments

de

—undescribed-

si ze

—undescribed-
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de

Thehandleto the device entry.
size

Thenew file size.

Returns on successelsea negative errorcode.

devfs _get info

Name devfs_get i nf o — Gettheinfo pointerwrittento private_dataf @deuponopen.

Synopsis

void * devfs_get_info (devfs_handle_t de);

Arguments

de
Thehandleto the device entry.

Description

Returngheinfo pointer

devfs_set inf o

Name devfs_set i nf o — Settheinfo pointerwrittento private_dataiponopen.

131



Chapter 6. The Device File System

Synopsis

int devfs_set_info (devfs_handle_t de, void * info);

Arguments

de

Thehandleto thedevice entry.

info

—undescribed-

Description

Returns0 on successelsea negative errorcode.

devfs_g et parent

Name devfs_get parent — Gettheparentdevice entry.

Synopsis

devfs_handl e_t devfs_get_parent (devfs_handle_t de);

Arguments

de
Thehandleto the device entry.
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Description

Returngthe parentdevice entryif it exists,elseNULL.

devfs_get first _child

Name devfs_get first_chil d— Getthefirstleafnodein adirectory

Synopsis

devfs_handl e_t devfs_get first_child (devfs_handl e_t de)

Arguments

de
Thehandleto the device entry.

Description

Returngtheleafnodedevice entryif it exists,elseNULL.

devfs_get next sib ling

Name devf s_get _next _si bl i ng — Getthenext sibling leaf node.for a device entry.

Synopsis

devfs_handl e_t devfs_get _next_sibling (devfs_handle_t de);
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Arguments

de

Thehandleto thedevice entry.

Description

Returngheleafnodedevice entryif it exists,elseNULL.

devfs_auto_unregister

Name devf s_aut o_unr egi st er — Configurea devfs entryto beautomaticallyunregistered.

Synopsis

voi d devfs_auto_unregister (devfs_handl e_t naster, devfs_handl e_t slave);

Arguments

mast er

Themasterdevfs entry. Only oneslave mayberegistered.

sl ave

Thedevfs entrywhichwill be automaticallyunregisteredvhenthe masterentryis unregistered|t
isillegalto call devf s_unr egi st er onthisentry.
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devfs_g et unregister_sla ve

Name devfs_get _unregister_sl ave — Gettheslave entrywhichwill beautomatically
unregistered.

Synopsis

devfs_handl e_t devfs_get_unregister_slave (devfs_handl e_t master);

Arguments

mast er

Themasterdevfs entry.

Description

Returngheslave which will beunregisteredvhennast er is unregistered.

devfs_register ¢ hrdev

Name devf S_regi st er _chr dev — Optionallyregistera corventionalcharactedriver.
Synopsis

int devfs_register_chrdev (unsigned int mgjor, const char * name, struct
file_operations * fops);
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Arguments
naj or
Themajornumberfor thedriver.

nane

Thenameof thedriver (asseenn /proc/devices).

f ops

The &file_operationsstructurepointet

Description

Thisfunctionwill registera charactedriver providedthe “devfs=only” optionwasnot providedat boot
time. ReturnsD on successelsea negative errorcodeon failure.

devfs_register b Ikdev

Name devfs_regi ster_bl kdev — Optionallyregistera corventionalblock driver.

Synopsis

int devfs_register_bl kdev (unsigned int mejor, const char * name, struct
bl ock_devi ce_operations * bdops);

Arguments

maj or
Themajornumberfor thedriver.

nanme

Thenameof thedriver (asseenin /proc/deices).
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bdops

The &block_device_operatioastructurepointer

Description

This functionwill registerablock driver providedthe“devfs=only” optionwasnot providedat boot
time. Returns0 on successglsea negative errorcodeon failure.

devfs_unregister ¢ hrdev

Name devf s_unr egi st er _chr dev — Optionallyunregisteracorventionalcharactedriver.

Synopsis

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

Arguments

maj or

—undescribed-

nane

—undescribed-

major

Themajornumberfor thedriver.

name

Thenameof thedriver (asseenin /proc/devices).
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Thisfunctionwill unregistera charactedriver providedthe “devfs=only” optionwasnot providedat
boottime. Returns0 on successeglsea negative errorcodeon failure.

devfs_unregister b |kdev

Name devfs_unregi st er_bl kdev — Optionallyunregistera corventionalblock driver.

Synopsis

int devfs_unregister_bl kdev (unsigned int major, const char * nane);

Arguments
nmaj or
Themajornumberfor the driver.

nane

Thenameof thedriver (asseenin /proc/derices).

Description

This functionwill unregisterablock driver providedthe“devfs=only” optionwasnot providedat boot
time. Returns0 on successglsea negative errorcodeon failure.
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pm_register
Name pm regi st er — registeradevice with power management

Synopsis

struct pmdev * pmregister (pmdev_t type, unsigned long id, pmcallback
cal | back);

Arguments

type
devicetype

device D

cal | back

callbackfunction

Description

Add adeviceto thelist of devicesthatwishto be notifiedaboutpower managemendvents.A &pm_dev
structureis returnedon successpn failurethereturnis NULL.
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pm_unregister
Name pm unr egi st er — unregisteradevice with power management

Synopsis

voi d pm.unregister (struct pmdev * dev);

Arguments

dev

deviceto unregister

Description

Remawe adevice from the power managementoatificationlists. Thedev passednustbe a handle
previously returnedby pm_register

pm_unregister_all
Name pm unregi ster_al | — unregisterall deviceswith matchingcallback

Synopsis

voi d pm.unregister_all (pm.callback call back);

Arguments
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cal | back

callbackfunctionpointer

Description

Unregisterevery device thatwould call the callbackpassedThis is primarily meantasa helperfunction
for loadablemoduleslt enablesa moduleto give up all its managedieviceswithout keepingits own
privatelist.

pm_send
Name pm send — sendrequesto asingledevice

Synopsis

int pmsend (struct pmdev * dev, pmrequest_t rgst, void * data);

Arguments

dev

deviceto sendto

rgst

power managementequest

dat a

datafor the callback

Description

Issuea power managementequesto a givendevice. The PM_SUSPEND andPM_RESUME eventsare
handledspecially The datafield musthold theintendednext state.No call is madeif the statematches.
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BUGS

whatstopstwo power managementequest®ccuringin parallelandconflicting.

pm_send_all
Name pm send_al | — sendrequesto all managedievices

Synopsis

int pmsend_ all (pmrequest_t rgst, void * data);

Arguments

rgst
power managementequest

dat a

datafor thecallback

Description

Issuea paower managementequesto a all devices.The PM_SUSPEND eventsarehandledspecially Any
device is permittedto fail asuspendy returninganonzero(error)valuefrom its callbackfunction. If
ary device vetoesa suspendequesthenall otherdevicesthathave suspendeduringthe processingf
thisrequestrerestoredo their previousstate.

Zerois returnedon successlf a suspendails thenthe statusfrom the device thatvetoesthe suspends
returned.

BUGS

whatstopstwo power managementequest®ccuringin parallelandconflicting.

142



Chapter 7. Power Management

pm_find
Name pm fi nd — find adevice

Synopsis

struct pmdev * pmfind (pmdev_t type, struct pmdev * from;

Arguments

type
type of device

from

whereto startlooking

Description

Scanthe power managemeritst for devicesof a specifictype. Thereturnvaluefor amatchingdevice
may be passedo furthercallsto this functionto find furthermatchesA NULL indicatesheendof the
list.

To searchfrom the beginningpassNULL asthef r omvalue.
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misc_regqister
Name ni sc_regi st er — registeramiscellaneouslevice

Synopsis

int msc_register (struct m scdevice * msc);

Arguments

m sc

device structure

Description

Ragistera miscellaneouslevice with thekernel.If theminor numberis setto M SC_DYNAM C_M NOR a
minor numberis assignedndplacedin the minor field of the structure For othercaseshe minor
numberrequesteds used.

Thestructurepasseds linkedinto the kernelandmaynot be destryed until it hasbeenunregistered.

A zerois returnedon succesanda negative errnocodefor failure.

misc_deregister

Name ni sc_der egi st er — unregisteramiscellaneouslevice
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Synopsis

int msc_deregister (struct mscdevice * msc);

Arguments

m sc

deviceto unregister

Description

Unregistera miscellaneouslevice thatwaspreviously successfullyregisteredwith ni sc_regi ster.
Successs indicatedby azeroreturn,a negative errnocodeindicatesanerror.
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video_register_de vice
Name vi deo_regi st er _devi ce — registervideo4linuxdevices

Synopsis

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

Arguments

vfd

videodevice structurewe wantto register

type
type of deviceto register

FIXME

needsasemaphoren 2.3.x

Theregistrationcodeassignsninor numbershasedn thetyperequested:ENFILE is returnedin all the
device slotsfor this category arefull. If notthentheminorfield is setandthedriverinitialize functionis
called(if nonNULL).

Zerois returnedon success.

Valid typesare

VFL_TYPE_GRABBER - A framegrabber
VFL_TYPE_VTX - A teletet device

VFL_TYPE VBI - Verticalblankdata(undecoded)
VFL_TYPE_RADI O- A radiocard
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video_unregister_de vice

Name vi deo_unregi st er _devi ce — unragisteravideo4linuxdevice

Synopsis

voi d vi deo_unregi ster_device (struct video_device * vfd);

Arguments

vfd

thedevice to unregister

Description

This unregistersthe passedlevice anddeassignghe minor number Futureopencallswill be metwith
errors.
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register_sound_special
Name regi ster _sound_speci al — registeraspecialsoundnode

Synopsis

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

Arguments

fops
File operationdor thedriver
uni t

Unit numberto allocate

Description

Allocatea specialsounddevice by minor numberfrom the soundsubsystemThe allocatednumberis
returnedon succesOn failurea negative errorcodeis returned.

register_sound_mix er

Name regi st er _sound_ni xer — registeramixer device
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Synopsis

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

Arguments

fops

File operationdor thedriver

dev

Unit numberto allocate

Description

Allocatea mixerdevice. Unit is the numberof the mixer requestedPass-1 to requesthenext free mixer
unit. On successheallocatednumberis returnedon failurea negative errorcodeis returned.

register_sound_midi
Name regi st er _sound_ni di — registeramidi device

Synopsis

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

Arguments

f ops

File operationdor thedriver
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dev

Unit numberto allocate

Description

Allocateamidi device. Unit is the numberof the midi device requestedPass-1 to requesthenext free
midi unit. On successheallocatednumberis returned on failure a negative errorcodeis returned.

register_sound_dsp
Name regi st er _sound_dsp — registeraDSPdevice

Synopsis

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

Arguments

f ops

File operationdor thedriver

dev

Unit numberto allocate

Description

Allocatea DSPdevice. Unit is the numberof the DSPrequestedPass-1 to requesthe next free DSP
unit. On successheallocatednumberis returnedpon failurea negative errorcodeis returned.

This functionallocateshoththe audioanddspdevice entriestogetherandwill alwaysallocatethemasa
matchingpair - eg dsp3/audio3
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register_sound_synth
Name regi st er _sound_synt h — registerasynthdevice

Synopsis

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

Arguments

f ops

File operationdor thedriver

dev

Unit numberto allocate

Description

Allocatea synthdevice. Unit is the numberof the synthdevice requestedPass-1 to requesthe next free
synthunit. On successheallocatednumberis returned on failure a negative error codeis returned.

unregister_sound_special
Name unregi ster _sound_speci al — unregistera specialsounddevice

Synopsis

voi d unregi ster_sound_special (int unit);
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Arguments

unit

unit numberto allocate

Description

Releasea sounddevice thatwasallocatedwith r egi st er _sound_speci al . Theunit passeds the
returnvaluefrom theregisterfunction.

unregister_sound_mix er

Name unregi ster _sound_ni xer — unregisteramixer

Synopsis

voi d unregi ster_sound_mi xer (int unit);

Arguments

unit

unit numberto allocate

Description

Release sounddevice thatwasallocatedwith r egi st er _sound_mi xer . Theunit passeds thereturn
valuefrom theregisterfunction.
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unregister_sound_midi

Name unregi ster _sound_mi di — unregisteramidi device

Synopsis

voi d unregister_sound_mdi (int unit);

Arguments

unit

unit numberto allocate

Description

Releasea sounddevice thatwasallocatedwith r egi st er _sound_ni di . Theunit passeds thereturn
valuefrom theregisterfunction.

unregister_sound_dsp
Name unregi st er _sound_dsp — unregistera DSPdevice

Synopsis

voi d unregi ster_sound_dsp (int unit);

Arguments
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unit

unit numberto allocate

Description

Releasea sounddevice thatwasallocatedwith r egi st er _sound_dsp. Theunit passeds thereturn
valuefrom theregisterfunction.

Both of theallocatedunitsarereleasedogetherautomatically

unregister_sound_synth

Name unregi st er _sound_synt h — unregistera synthdevice

Synopsis

voi d unregi ster_sound_synth (int unit);

Arguments

uni t

unit numberto allocate

Description

Releasea sounddevice thatwasallocatedwith r egi st er _sound_synt h. Theunit passeds thereturn
valuefrom theregisterfunction.
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register_serial
Name regi ster_seri al — configurea 16x50serialportatruntime

Synopsis

int register_serial (struct serial_struct * req);

Arguments

req

requesstructure

Description

Configurethe serialport specifiedby therequestlf the port existsandis in useanerroris returnedIf the
portis notcurrentlyin thetableit is added.

Theportis thenprobedandif neccessarthelRQ is autodetectetf thisfailsanerroris returned.

Onsuccessheportis readyto useandtheline numberis returned.

unregister_serial

Name unregi st er_seri al — deconfigurea 16x50serialport
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Synopsis

voi d unregister_serial (int line);

Arguments

i ne

line to deconfigure

Description

The port specifieds deconfiguredindits resourcesirefreed.Any userof the portis disconnectedsif
carrierwasdroppedLine is theportnumbermeturnedby r egi st er _seri al .
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z8530 _interrupt

Name z8530 i nt er r upt — Handleaninterruptfrom a Z8530

Synopsis

void z8530 interrupt (int irq, void * dev_id, struct pt_regs * regs);

Arguments

irqg

Interruptnumber
dev_id

The Z8530device thatis interrupting.
regs

unused

Description

A Z85[2]30device hasstuckits handin theair for attention We scanboththe channelonthe chip for
eventsandthencall thechannekpecificcall backsfor eachchannethathasevents.We have to use
callbackfunctionsbecausehetwo channelsanbein differentmodes.
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z8530_sync_open
Name z8530_sync_open — Openaz8530channefor PIO

Synopsis

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

Arguments

dev

Thenetwork interfacewe areusing

The Z8530channeko openin synchronou$10 mode

Description

Switcha Z8530into synchronousnodewithout DMA assistWe raisethe RTS/DTRandcommence
network operation.

z8530_sync_c lose

Name z8530_sync_cl ose — Closea P10 Z8530channel

Synopsis

int z8530_sync_cl ose (struct net_device * dev, struct z8530_channel * c);
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Arguments

dev

Network device to close

Z8530channelo disassociatandmoveto idle

Description

Closedown a Z8530interfaceandswitchits interrupthandlerdo discardfuture events.

z8530 _sync_dma_open
Name z8530_sync_dma_open — Openaz8530for DMA 1/0O

Synopsis

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

Arguments

dev
Thenetwork device to attach

The Z8530channeto configurein syncDMA mode.

Description
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Setup aZ85x30device for synchronou®MA in bothdirections.Two ISA DMA channelsnustbe
availablefor thisto work. We assumdSA DMA drivenl/O andPClimits onaccess.

z8530 sync_dma_c lose

Name 28530 sync_dma_cl ose — Closedown DMA 1/O

Synopsis

int z8530_sync_dnma_cl ose (struct net_device * dev, struct z8530 channel * c);

Arguments

dev

Network device to detach

Z8530channeko moveinto discardmode

Description

Shutdown a DMA modesynchronousnterface.Halt the DMA, andfreethebuffers.

z8530_sync_txdma_open

Name z8530 _sync_t xdma_open — Opena z8530for TX drivenDMA
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Synopsis

int z8530_sync_t xdna_open (struct net_device * dev, struct z8530_channel *
c);

Arguments

dev
Thenetwork device to attach

Thez8530channeto configurein syncDMA mode.

Description

Setup a Z85x30device for synchronou®MA tranmissionOnelSA DMA channemustbeavailable
for thisto work. Thereceve sideis runin PIO mode,but thenit hasthe biggerFIFO.

z8530 sync_txdma_c lose

Name z8530_sync_t xdna_cl ose — Closedown a TX drivenDMA channel

Synopsis

int z8530_sync_txdna_cl ose (struct net_device * dev, struct z8530_channel *
c);

Arguments

dev

Network device to detach
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Z8530channeko move into discardmode

Description

Shutdown a DMA/PIO split modesynchronousnterface.Halt the DMA, andfreethe buffers.

z8530 describe

Name z8530 descri be — Uniformly describea Z8530port

Synopsis

voi d z8530_descri be (struct z8530_dev * dev, char * napping, unsigned |ong
i0);

Arguments

dev
Z8530deviceto describe

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

theportvaluein question

Description

Describea 28530in a standardormat.We mustpassthe /O asthe port offsetisnt predictable Themain
reasorfor this functionis to try andgeta commonformatof report.

162



Chapter 12. 285230 Support Library

78530 _init
Name 28530 i ni t — Initialise aZ8530device

Synopsis

int z8530_init (struct z8530_dev * dev);

Arguments

dev

Z8530deviceto initialise.

Description

Configureup aZ8530/285C3Mmr Z85230chip. We checkthedevice is presentjdentify thetypeand
thenprogramit to hopefullykeepquite andbehave. This mattersalot, a Z8530in thewrong statewill
sometimegetinto stupidmodesgeneratindlOKhzinterruptstreamsandthelike.

We settheinterrupthandlerup to discardary events,in casewe getthemduringresetor setp.

ReturnO for successor a negative valueindicatingthe problemin errnoform.

78530 shutdo wn

Name z8530_shut down — Shutdavn a Z8530device

Synopsis

int z8530_shutdown (struct z8530 _dev * dev);
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Arguments

dev
TheZ8530chipto shutdavn

Description

We settheinterrupthandlerdo silenceary interrupts We thenresetthe chip andwait 100uSto besure
theresetcompletedJustin casethe callerthentriesto do stuff.

z8530_channel_load

Name z8530 _channel _| oad — Loadchannedata

Synopsis

int z8530_channel _| oad (struct z8530 channel * c, u8 * rtable);

Arguments

Z8530channeto configure

rtabl e

tableof register valuepairs

FIXME

ioctl to allow useruploadedables

LoadaZ8530channelup from the systemdata.We use+16to indicatethe “prime” registers.Thevalue
255terminateghetable.
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z8530_null_rx

Name z8530_nul | _rx — Discarda paclet

Synopsis

void z8530_null _rx (struct z8530_channel * c, struct sk_buff * skb);

Arguments

Thechannekhepacletarrivedon

skb
Thebuffer

Description

We pointthereceve handlerat this functionwhenidle. Insteadof syncpppprocessinghe frameswe get
to throw themaway.

z8530 queue_ xmit

Name 28530 queue_xni t — Queueapacket

Synopsis

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

Thechanneko use

skb
Thepacletto kick down thechannel

Description

Queuea pacletfor transmissionBecausave have ratherhardto hit interruptlatenciesfor the 285230
perpacletevenin DMA modewe do theflip to DMA buffer if needecherenotin theRQ.

z8530 get_stats

Name z8530 get st at s — Getnetwork statistics

Synopsis

struct net_device_stats * z8530 _get_stats (struct z8530_channel * c);

Arguments

Thechanneto use

Description

Getthestatisticsblock. We keepthe statisticsn softwareasthe chip doesnt doit for us.
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