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Chapter 1. The Lin ux VFS

1.1. The Director y Cache

d_invalidate

Name
d_invalidate — invalidatea dentry

Synopsis

int d_invalidate (struct dentry * dentry);

Arguments

dentry

dentryto invalidate

Description
Try to invalidatethedentryif it turnsout to bepossible.If thereareotherdentriesthat
canbereachedthroughthis onewecan’t deleteit andwereturn-EBUSY. On success
wereturn0.
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prune_dcac he

Name
prune_dcache — shrinkthedcache

Synopsis

void prune_dcache (int count);

Arguments

count

numberof entriesto try andfree

Description
Shrinkthedcache.This is donewhenweneedmorememory, or simplywhenwe need
to unmountsomething(atwhichpoint weneedto unuseall dentries).

This functionmayfail to freeany resourcesif all thedentriesarein use.
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shrink_dcac he_sb

Name
shrink_dcache_sb — shrinkdcachefor asuperblock

Synopsis

void shrink_dcache_sb (struct super_block * sb);

Arguments

sb

superblock

Description
Shrinkthedcachefor thespecifiedsuperblock.This is usedto freethedcachebefore
unmountingafile system
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is_r oot_b usy

Name
is_root_busy — checkif a root dentrycouldbefreed

Synopsis

int is_root_busy (struct dentry * root);

Arguments

root

Dentryto work down from

Description
Checkwhethera rootdentrywouldbein useif all of its child dentrieswerefreed.This
allowsanon-destructive testfor unmountinga device.

Returnnonzeroif theroot is still busy.
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have_submounts

Name
have_submounts — checkfor mountsoveradentry

Synopsis

int have_submounts (struct dentry * parent);

Arguments

parent

dentryto check.

Description
Returntrueif theparentor its subdirectoriescontaina mountpoint
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shrink_dcac he_parent

Name
shrink_dcache_parent — prunedcache

Synopsis

void shrink_dcache_parent (struct dentry * parent);

Arguments

parent

parentof entriesto prune

Description
Prunethedcacheto removeunusedchildrenof theparentdentry.
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d_alloc

Name
d_alloc — allocateadcacheentry

Synopsis

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

Arguments

parent

parentof entryto allocate

name

qstrof thename

Description
Allocatesa dentry. It returnsNULL if thereis insufficientmemoryavailable.On a
successthedentryis returned.Thenamepassedin is copiedandthecopy passedin
maybereusedafterthis call.
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d_instantiate

Name
d_instantiate — fill in inodeinformationfor adentry

Synopsis

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

Arguments

entry

dentryto complete

inode

inodeto attachetothis dentry

Description
Fill in inodeinformationin theentry.

This turnsnegativedentriesinto productive full membersof society.

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

17



Chapter 1. The Linux VFS

d_alloc_r oot

Name
d_alloc_root — allocaterootdentry

Synopsis

struct dentry * d_alloc_root (struct inode * root_inode);

Arguments

root_inode

inodeto allocatetheroot for

Description
Allocatea root (’/’) dentryfor theinodegiven.Theinodeis instantiatedandreturned.
NULL is returnedif thereis insufficientmemoryor theinodepassedis NULL.
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d_lookup

Name
d_lookup — searchfor adentry

Synopsis

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

Arguments

parent

parentdentry

name

qstrof namewewish to find

Description
Searchesthechildrenof theparentdentryfor thenamein question.If thedentryis
foundits referencecountis incrementedandthedentryis returned.Thecallermustuse
d_putto freetheentrywhenit hasfinishedusingit. NULL is returnedon failure.
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d_validate

Name
d_validate — verify dentryprovidedfrom insecuresource

Synopsis

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

Arguments

dentry

Thedentryallegedto bevalid

dparent

Theparentdentry

hash

Hashof thedentry

len

Lengthof thename

Description

20



Chapter 1. The Linux VFS

An insecuresourcehassentusadentry, hereweverify it. This is usedby ncpfsin its
readdirimplementation.Zerois returnedin thedentryis invalid.

NOTE
This functiondoes_not_dereferencethepointersbeforewehavevalidatedthem.We
cantestthepointervalues,but wemustnot actuallyusethemuntil wehave founda
valid copy of thepointerin kernelspace..

d_delete

Name
d_delete — deleteadentry

Synopsis

void d_delete (struct dentry * dentry);

Arguments

dentry

Thedentryto delete
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Description
Turn thedentryinto a negativedentryif possible,otherwiseremove it from thehash
queuessoit canbedeletedlater

d_rehash

Name
d_rehash — addanentrybackto thehash

Synopsis

void d_rehash (struct dentry * entry);

Arguments

entry

dentryto addto thehash

Description
Addsa dentryto thehashaccordingto its name
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d_mo ve

Name
d_move — moveadentry

Synopsis

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

Arguments

dentry

entryto move

target

new dentry

Description
Updatethedcacheto reflectthemoveof afile name.Negativedcacheentriesshould
notbemovedin this way.
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d_path

Name
d_path — returnthepathof adentry

Synopsis

char * d_path (struct dentry * dentry, char * buffer, int
buflen);

Arguments

dentry

dentryto report

buffer

buffer to returnvaluein

buflen

buffer length

Description
Convert adentryinto anasciipathname.If theentryhasbeendeletedthestring’
(deleted)’is appended.Notethatthis is ambiguous.Returnsthebuffer.

"buflen"shouldbePAGE_SIZEor more.
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is_subdir

Name
is_subdir — is new dentryasubdirectoryof old_dentry

Synopsis

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

Arguments

new_dentry

new dentry

old_dentry

old dentry

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

Name
find_inode_number — checkfor dentrywith name

Synopsis

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

Arguments

dir

directoryto check

name

Nameto find.

Description
Checkwhetheradentryalreadyexistsfor thegivenname,andreturntheinodenumber
if it hasaninode.Otherwise0 is returned.

This routineis usedto post-processdirectorylistingsfor filesystemsusingsynthetic
inodenumbers,andis necessaryto keepgetcwd() working.
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d_dr op

Name
d_drop — dropadentry

Synopsis

void d_drop (struct dentry * dentry);

Arguments

dentry

dentryto drop

Description
d_drop() unhashestheentryfrom theparentdentryhashes,sothatit won’t befound
throughaVFS lookupany more.Notethatthis is differentfrom deletingthedentry-
d_deletewill try to markthedentrynegative if possible,giving asuccessful_negative_
lookup,while d_dropwill just make thecachelookupfail.

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

Name
d_add — adddentryto hashqueues

Synopsis

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

Arguments

entry

dentryto add

inode

Theinodeto attachto this dentry

Description
Thisaddstheentryto thehashqueuesandinitializes"d_inode".Theentrywasactually
filled in earlierduring"d_alloc()"
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dget

Name
dget — geta referenceto a dentry

Synopsis

struct dentry * dget (struct dentry * dentry);

Arguments

dentry

dentryto geta referencetoo

Description
Givenadentryor NULL pointerincrementthereferencecountif appropriateand
returnthedentry. A dentrywill notbedestroyedwhenit hasreferences.
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d_unhashed

Name
d_unhashed — is dentryhashed

Synopsis

int d_unhashed (struct dentry * dentry);

Arguments

dentry

entryto check

Description
Returnstrueif thedentrypassedis not currentlyhashed

1.2. Inode Handling
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__mark_inode_dir ty

Name
__mark_inode_dirty — internalfunction

Synopsis

void __mark_inode_dirty (struct inode * inode);

Arguments

inode

inodeto mark

Description
Mark aninodeasdirty. Callersshouldusemark_inode_dirty
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write_inode_no w

Name
write_inode_now — write aninodeto disk

Synopsis

void write_inode_now (struct inode * inode);

Arguments

inode

inodeto write to disk

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

Name
clear_inode — clearaninode

Synopsis

void clear_inode (struct inode * inode);

Arguments

inode

inodeto clear

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

Name
invalidate_inodes — discardtheinodeson adevice

Synopsis

int invalidate_inodes (struct super_block * sb);

Arguments

sb

superblock

Description
Discardall of theinodesfor agivensuperblock.If thediscardfails becausethereare
busyinodesthenanonzerovalueis returned.If thediscardis successfulall theinodes
aredicarded.
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get_empty_inode

Name
get_empty_inode — obtainaninode

Synopsis

struct inode * get_empty_inode ( void);

Arguments

void

no arguments

Description

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

On asuccessfulreturntheinodepointeris returned.On a failureaNULL pointeris
returned.Thereturnedinodeis not onany superblocklists.
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iunique

Name
iunique — getauniqueinodenumber

Synopsis

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

Arguments

sb

superblock

max_reserved

highestreservedinodenumber

Description
Obtainaninodenumberthatis uniqueon thesystemfor agivensuperblock.This is
usedby file systemsthathavenonaturalpermanentinodenumberingsystem.An inode
numberis returnedthatis higherthanthereservedlimit but unique.

BUGS
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With a largenumberof inodesliveon thefile systemthis functioncurrentlybecomes
quiteslow.

inser t_inode_hash

Name
insert_inode_hash — hashaninode

Synopsis

void insert_inode_hash (struct inode * inode);

Arguments

inode

unhashedinode

Description
Add aninodeto theinodehashfor this superblock.If theinodehasnosuperblockit is
addedto a seperateanonymouschain
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remo ve_inode_hash

Name
remove_inode_hash — removeaninodefrom thehash

Synopsis

void remove_inode_hash (struct inode * inode);

Arguments

inode

inodeto unhash

Description
Removeaninodefrom thesuperblockor anonymoushash
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iput

Name
iput — putaninode

Synopsis

void iput (struct inode * inode);

Arguments

inode

inodeto put

Description
Putsaninode,droppingits usagecount.If theinodeusecounthits zerotheinodeis
alsothenfreedandmaybedestroyed.
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bmap

Name
bmap — find ablocknumberin afile

Synopsis

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

Arguments

inode

inodeof file

block

block to find

Description
Returnstheblocknumberon thedeviceholdingtheinodethatis thediskblocknumber
for theblockof thefile requested.Thatis askedfor block 4 of inode1 thefunctionwill
returnthediskblock relative to thediskstartthatholdsthatblockof thefile
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update_atime

Name
update_atime — updatetheaccesstime

Synopsis

void update_atime (struct inode * inode);

Arguments

inode

inodeaccessed

Description
Updatetheaccessedtimeon aninodeandmarkit for writeback.This function
automaticallyhandlesreadonly file systemsandmedia,aswell asthenoatimeflagand
inodespecificnoatimemarkers

1.3. Registration and Superb loc ks
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register_filesystem

Name
register_filesystem — registeranew filesystem

Synopsis

int register_filesystem (struct file_system_type * fs);

Arguments

fs

thefile systemstructure

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

Thefile_system_typethatis passedis linkedinto thekernelstructuresandmustnotbe
freeduntil thefile systemhasbeenunregistered.

42



Chapter 1. The Linux VFS

unregister_filesystem

Name
unregister_filesystem — unregisterafile system

Synopsis

int unregister_filesystem (struct file_system_type * fs);

Arguments

fs

filesystemto unregister

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

Oncethis functionhasreturnedthefile_system_typestructuremaybefreedor reused.
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__wait_on_super

Name
__wait_on_super — wait onasuperblock

Synopsis

void __wait_on_super (struct super_block * sb);

Arguments

sb

superblockto wait on

Description
Waitsfor asuperblockto becomeunlockedandthenreturns.It doesnot take thelock.
This is aninternalfunction.Seewait_on_super.
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get_super

Name
get_super — getthesuperblockof adevice

Synopsis

struct super_block * get_super (kdev_t dev);

Arguments

dev

device to getthesuperblock for

Description
Scansthesuperblocklist andfindsthesuperblockof thefile systemmountedon the
devicegiven.NULL is returnedif no matchis found.
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get_empty_super

Name
get_empty_super — find emptysuperblocks

Synopsis

struct super_block * get_empty_super ( void);

Arguments

void

no arguments

Description

Findasuper_blockwith nodeviceassigned.A freesuperblockis foundandreturned.If
neccessarynew superblocksareallocated.NULL is returnedif thereareinsufficient
resourcesto completetherequest
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2.1. Socket Buff er Functions

skb_queue_empty

Name
skb_queue_empty — checkif aqueueis empty

Synopsis

int skb_queue_empty (struct sk_buff_head * list);

Arguments

list

queuehead

Description
Returnstrueif thequeueis empty, falseotherwise
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skb_g et

Name
skb_get — referencebuffer

Synopsis

struct sk_buff * skb_get (struct sk_buff * skb);

Arguments

skb

buffer to reference

Description
Makesanotherreferenceto asocket buffer andreturnsapointerto thebuffer.
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kfree_skb

Name
kfree_skb — freeansk_buff

Synopsis

void kfree_skb (struct sk_buff * skb);

Arguments

skb

Thebuffer to free

Description
Drop a referenceto thebuffer andfreeit if theusagecounthashit zero.
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skb_c loned

Name
skb_cloned — is thebuffer aclone

Synopsis

int skb_cloned (struct sk_buff * skb);

Arguments

skb

Buffer to check

Description
Returnstrueif thebuffer wasgeneratedwith skb_cloneandis oneof multipleshared
copiesof thebuffer. Clonedbuffersareshareddatasomustnot bewritten to under
normalcircumstances.
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skb_shared

Name
skb_shared — is thebuffer shared

Synopsis

int skb_shared (struct sk_buff * skb);

Arguments

skb

buffer to check

Description
Returnstrueif morethanonepersonhasa referenceto this buffer.
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skb_unshare

Name
skb_unshare — makeacopy of asharedbuffer

Synopsis

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

Arguments

skb

buffer to check

pri

priority for memoryallocation

Description
If thesocket buffer is aclonethenthis functioncreatesa new copy of thedata,dropsa
referencecounton theold copy andreturnsthenew copy with thereferencecountat 1.
If thebuffer is not aclonetheoriginal buffer is returned.Whencalledwith a spinlock
heldor from interruptstatepri mustbeGFP_ATOMIC

NULL is returnedon amemoryallocationfailure.
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skb_peek

Name
skb_peek —

Synopsis

struct sk_buff * skb_peek (struct sk_buff_head * list_);

Arguments

list_

list to peekat

Description
Peekansk_buff. Unlikemostotheroperationsyou_MUST_becarefulwith this one.
A peekleavesthebuffer on thelist andsomeoneelsemayrun off with it. Youmust
hold theappropriatelocksor haveaprivatequeueto do this.

ReturnsNULL for anemptylist or apointerto theheadelement.Thereferencecount
is not incrementedandthereferenceis thereforevolatile.Usewith caution.
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skb_peek_tail

Name
skb_peek_tail —

Synopsis

struct sk_buff * skb_peek_tail (struct sk_buff_head * list_);

Arguments

list_

list to peekat

Description
Peekansk_buff. Unlikemostotheroperationsyou_MUST_becarefulwith this one.
A peekleavesthebuffer on thelist andsomeoneelsemayrun off with it. Youmust
hold theappropriatelocksor haveaprivatequeueto do this.

ReturnsNULL for anemptylist or apointerto thetail element.Thereferencecountis
not incrementedandthereferenceis thereforevolatile.Usewith caution.
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skb_queue_len

Name
skb_queue_len — getqueuelength

Synopsis

__u32 skb_queue_len (struct sk_buff_head * list_);

Arguments

list_

list to measure

Description
Returnthelengthof ansk_buff queue.
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__skb_queue_head

Name
__skb_queue_head — queueabuffer at thelist head

Synopsis

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

Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at thestartof a list. This functiontakesno locksandyoumusttherefore
hold requiredlocksbeforecalling it.

A buffer cannotbeplacedon two lists at thesametime.
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skb_queue_head

Name
skb_queue_head — queuea buffer at thelist head

Synopsis

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

Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at thestartof thelist. This functiontakesthelist lock andcanbeused
safelywith otherlocking sk_buff functionssafely.

A buffer cannotbeplacedon two lists at thesametime.
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__skb_queue_tail

Name
__skb_queue_tail — queueabuffer at thelist tail

Synopsis

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

Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at theendof a list. This functiontakesno locksandyou musttherefore
hold requiredlocksbeforecalling it.

A buffer cannotbeplacedon two lists at thesametime.
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skb_queue_tail

Name
skb_queue_tail — queuea buffer at thelist tail

Synopsis

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

Arguments

list

list to use

newsk

buffer to queue

Description
Queueabuffer at thetail of thelist. This functiontakesthelist lock andcanbeused
safelywith otherlocking sk_buff functionssafely.

A buffer cannotbeplacedon two lists at thesametime.
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__skb_dequeue

Name
__skb_dequeue — removefrom theheadof thequeue

Synopsis

struct sk_buff * __skb_dequeue (struct sk_buff_head * list);

Arguments

list

list to dequeuefrom

Description
Remove theheadof thelist. This functiondoesnot takeany lockssomustbeusedwith
appropriatelocksheldonly. Theheaditem is returnedor NULL if thelist is empty.
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skb_dequeue

Name
skb_dequeue — remove from theheadof thequeue

Synopsis

struct sk_buff * skb_dequeue (struct sk_buff_head * list);

Arguments

list

list to dequeuefrom

Description
Remove theheadof thelist. Thelist lock is takensothefunctionmaybeusedsafely
with otherlocking list functions.Theheaditemis returnedor NULL if thelist is empty.
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skb_inser t

Name
skb_insert — insertabuffer

Synopsis

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

Arguments

old

buffer to insertbefore

newsk

buffer to insert

Description
Placeapacket beforea givenpacket in a list. Thelist locksaretakenandthis function
is atomicwith respectto otherlist lockedcallsA buffer cannotbeplacedon two listsat
thesametime.
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skb_append

Name
skb_append — appendabuffer

Synopsis

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

Arguments

old

buffer to insertafter

newsk

buffer to insert

Description
Placeapacket aftera givenpacket in a list. Thelist locksaretakenandthis functionis
atomicwith respectto otherlist lockedcalls.A buffer cannotbeplacedon two lists at
thesametime.
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skb_unlink

Name
skb_unlink — removeabuffer from a list

Synopsis

void skb_unlink (struct sk_buff * skb);

Arguments

skb

buffer to remove

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

Worksevenwithoutknowing thelist it is sittingon,whichcanbehandyat times.It
alsomeansthatTHE LIST MUST EXIST whenyouunlink. Thusa list musthave its
contentsunlinkedbeforeit is destroyed.
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__skb_dequeue_tail

Name
__skb_dequeue_tail — removefrom thetail of thequeue

Synopsis

struct sk_buff * __skb_dequeue_tail (struct sk_buff_head *
list);

Arguments

list

list to dequeuefrom

Description
Remove thetail of thelist. This functiondoesnot takeany lockssomustbeusedwith
appropriatelocksheldonly. Thetail item is returnedor NULL if thelist is empty.
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skb_dequeue_tail

Name
skb_dequeue_tail — remove from theheadof thequeue

Synopsis

struct sk_buff * skb_dequeue_tail (struct sk_buff_head * list);

Arguments

list

list to dequeuefrom

Description
Remove theheadof thelist. Thelist lock is takensothefunctionmaybeusedsafely
with otherlocking list functions.Thetail item is returnedor NULL if thelist is empty.
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skb_put

Name
skb_put — adddatato abuffer

Synopsis

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

Arguments

skb

buffer to use

len

amountof datato add

Description
This functionextendstheuseddataareaof thebuffer. If this wouldexceedthetotal
buffer sizethekernelwill panic.A pointerto thefirst byteof theextradatais returned
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skb_push

Name
skb_push — adddatato thestartof abuffer

Synopsis

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

Arguments

skb

buffer to use

len

amountof datato add

Description
This functionextendstheuseddataareaof thebuffer at thebuffer start.If this would
exceedthetotal buffer headroomthekernelwill panic.A pointerto thefirst byteof the
extra datais returned
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skb_pull

Name
skb_pull — removedatafrom thestartof abuffer

Synopsis

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

Arguments

skb

buffer to use

len

amountof datato remove

Description
This functionremovesdatafrom thestartof abuffer, returningthememoryto the
headroom.A pointerto thenext datain thebuffer is returned.Oncethedatahasbeen
pulledfuturepusheswill overwritetheold data
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skb_headr oom

Name
skb_headroom — bytesat buffer head

Synopsis

int skb_headroom (const struct sk_buff * skb);

Arguments

skb

buffer to check

Description
Returnthenumberof bytesof freespaceat theheadof ansk_buff
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skb_tailr oom

Name
skb_tailroom — bytesat buffer end

Synopsis

int skb_tailroom (const struct sk_buff * skb);

Arguments

skb

buffer to check

Description
Returnthenumberof bytesof freespaceat thetail of ansk_buff
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skb_reser ve

Name
skb_reserve — adjustheadroom

Synopsis

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

Arguments

skb

buffer to alter

len

bytesto move

Description
Increasetheheadroomof anemptysk_buff by reducingthetail room.This is only
allowedfor anemptybuffer.
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skb_trim

Name
skb_trim — removeendfrom abuffer

Synopsis

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

Arguments

skb

buffer to alter

len

new length

Description
Cut thelengthof abuffer down by removing datafrom thetail. If thebuffer is already
underthelengthspecifiedit is not modified.
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skb_orphan

Name
skb_orphan — orphanabuffer

Synopsis

void skb_orphan (struct sk_buff * skb);

Arguments

skb

buffer to orphan

Description
If abuffer currentlyhasanownerthenwecall theownersdestructorfunctionandmake
theskbunowned.Thebuffer continuesto exist but is no longerchargedto its former
owner.
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skb_queue_pur ge

Name
skb_queue_purge — emptya list

Synopsis

void skb_queue_purge (struct sk_buff_head * list);

Arguments

list

list to empty

Description
Deleteall bufferson ansk_buff list. Eachbuffer is removedfrom thelist andone
referencedropped.This functiontakesthelist lock andis atomicwith respectto other
list locking functions.
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__skb_queue_pur ge

Name
__skb_queue_purge — emptya list

Synopsis

void __skb_queue_purge (struct sk_buff_head * list);

Arguments

list

list to empty

Description
Deleteall bufferson ansk_buff list. Eachbuffer is removedfrom thelist andone
referencedropped.This functiondoesnot take thelist lock andthecallermusthold the
relevantlocksto useit.
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dev_alloc_skb

Name
dev_alloc_skb — allocateanskbuff for sending

Synopsis

struct sk_buff * dev_alloc_skb (unsigned int length);

Arguments

length

lengthto allocate

Description
Allocateanew sk_buff andassignit ausagecountof one.Thebuffer hasunspecified
headroombuilt in. Usersshouldallocatetheheadroomthey think they needwithout
accountingfor thebuilt in space.Thebuilt in spaceis usedfor optimisations.

NULL is returnedin thereis no freememory. Althoughthis functionallocatesmemory
it canbecalledfrom aninterrupt.
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skb_co w

Name
skb_cow — copy abuffer if needbe

Synopsis

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

Arguments

skb

buffer to copy

headroom

neededheadroom

Description
If thebuffer passedlackssufficientheadroomor is aclonethenit is copiedandthe
additionalheadroommadeavailable.If thereis no freememoryNULL is returned.The
new buffer is returnedif a copy wasmade(andtheold onedroppeda reference).The
existingbuffer is returnedotherwise.

This functionprimarily existsto avoid makingtwo copieswhenmakingawritable
copy of abuffer andthengrowing theheadroom.

78



Chapter 2. Linux Networking

skb_o ver_panic

Name
skb_over_panic — privatefunction

Synopsis

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

Arguments

skb

buffer

sz

size

here

address

Description
Out of line supportcodefor skb_put.Not usercallable
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skb_under_panic

Name
skb_under_panic — privatefunction

Synopsis

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

Arguments

skb

buffer

sz

size

here

address

Description
Out of line supportcodefor skb_push.Not usercallable
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alloc_skb

Name
alloc_skb — allocatea network buffer

Synopsis

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

Arguments

size

sizeto allocate

gfp_mask

allocationmask

Description
Allocateanew sk_buff. Thereturnedbuffer hasno headroomanda tail roomof size
bytes.Theobjecthasa referencecountof one.Thereturnis thebuffer. Ona failurethe
returnis NULL.

Buffersmayonly beallocatedfrom interruptsusingagfp_maskof GFP_ATOMIC.
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__kfree_skb

Name
__kfree_skb — privatefunction

Synopsis

void __kfree_skb (struct sk_buff * skb);

Arguments

skb

buffer

Description
Freeansk_buff. Releaseanythingattachedto thebuffer. Cleanthestate.This is an
internalhelperfunction.Usersshouldalwayscall kfree_skb
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skb_c lone

Name
skb_clone — duplicateansk_buff

Synopsis

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

Arguments

skb

buffer to clone

gfp_mask

allocationpriority

Description
Duplicateansk_buff. Thenew oneis not ownedby asocket.Bothcopiessharethe
samepacket databut not structure.Thenew buffer hasa referencecountof 1. If the
allocationfails thefunctionreturnsNULL otherwisethenew buffer is returned.

If this functionis calledfrom aninterruptgfp_maskmustbeGFP_ATOMIC.

83



Chapter 2. Linux Networking

skb_cop y

Name
skb_copy — copy ansk_buff

Synopsis

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

Arguments

skb

buffer to copy

gfp_mask

allocationpriority

Description
Makeacopy of bothansk_buff andits data.This is usedwhenthecallerwishesto
modify thedataandneedsaprivatecopy of thedatato alter. ReturnsNULL on failure
or thepointerto thebuffer onsuccess.Thereturnedbuffer hasa referencecountof 1.

You mustpassGFP_ATOMIC astheallocationpriority if this functionis calledfrom
aninterrupt.
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skb_cop y_expand

Name
skb_copy_expand — copy andexpandsk_buff

Synopsis

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

Arguments

skb

buffer to copy

newheadroom

new freebytesat head

newtailroom

new freebytesat tail

gfp_mask

allocationpriority

Description
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Makeacopy of bothansk_buff andits dataandwhile doingsoallocateadditional
space.

This is usedwhenthecallerwishesto modify thedataandneedsaprivatecopy of the
datato alteraswell asmorespacefor new fields.ReturnsNULL on failureor the
pointerto thebuffer on success.Thereturnedbuffer hasa referencecountof 1.

You mustpassGFP_ATOMIC astheallocationpriority if this functionis calledfrom
aninterrupt.
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3.1. Driver Suppor t

init_ether dev

Name
init_etherdev — Registerethernetdevice

Synopsis

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

Arguments

dev

An ethernetdevicestructureto befilled in, or NULL if anew structshouldbe
allocated.

sizeof_priv

Sizeof additionaldriver-privatestructureto beallocatedfor this ethernetdevice
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Description
Fill in thefieldsof thedevicestructurewith ethernet-genericvalues.

If nodevicestructureis passed,anew oneis constructed,completewith aprivatedata
areaof sizesizeof_priv . A 32-byte(not bit) alignmentis enforcedfor this private
dataarea.

If anemptystringareais passedasdev->name,or anew structureis made,anew name
stringis constructed.Thepassedstringareashouldbe8 byteslong.

dev_add_pac k

Name
dev_add_pack — addpacket handler

Synopsis

void dev_add_pack (struct packet_type * pt);

Arguments

pt

packet typedeclaration
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Description
Add aprotocolhandlerto thenetworkingstack.Thepassedpacket_typeis linkedinto
kernellists andmaynotbefreeduntil it hasbeenremovedfrom thekernellists.

dev_remo ve_pac k

Name
dev_remove_pack — removepacket handler

Synopsis

void dev_remove_pack (struct packet_type * pt);

Arguments

pt

packet typedeclaration

Description
Removeaprotocolhandlerthatwaspreviouslyaddedto thekernelprotocolhandlers
by dev_add_pack.Thepassedpacket_typeis removedfrom thekernellists andcanbe
freedor reusedoncethis functionreturns.
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__dev_get_by_name

Name
__dev_get_by_name — find adeviceby its name

Synopsis

struct net_device * __dev_get_by_name (const char * name);

Arguments

name

nameto find

Description
Find aninterfaceby name.Must becalledunderrtnl semaphoreor dev_base_lock.If
thenameis foundapointerto thedevice is returned.If thenameis not foundthen
NULL is returned.Thereferencecountersarenot incrementedsothecallermustbe
carefulwith locks.
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dev_get_by_name

Name
dev_get_by_name — find adeviceby its name

Synopsis

struct net_device * dev_get_by_name (const char * name);

Arguments

name

nameto find

Description
Find aninterfaceby name.Thiscanbecalledfrom any context anddoesits own
locking.Thereturnedhandlehastheusagecountincrementedandthecallermustuse
dev_put() to releaseit whenit is no longerneeded.NULL is returnedif no matching
device is found.
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dev_get

Name
dev_get — testif adeviceexists

Synopsis

int dev_get (const char * name);

Arguments

name

nameto testfor

Description
Testif anameexists.Returnstrueif thenameis found.In orderto besurethenameis
notallocatedor removedduringthetestthecallermusthold thertnl semaphore.

This functionprimarily existsfor backcompatibilitywith olderdrivers.
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__dev_get_by_inde x

Name
__dev_get_by_index — find adeviceby its ifindex

Synopsis

struct net_device * __dev_get_by_index (int ifindex);

Arguments

ifindex

index of device

Description
Searchfor aninterfaceby index. ReturnsNULL if thedevice is not foundor apointer
to thedevice.Thedevicehasnothadits referencecounterincreasedsothecallermust
becarefulaboutlocking.Thecallermustholdeitherthertnl semaphoreor
dev_base_lock.
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dev_get_by_inde x

Name
dev_get_by_index — find adeviceby its ifindex

Synopsis

struct net_device * dev_get_by_index (int ifindex);

Arguments

ifindex

index of device

Description
Searchfor aninterfaceby index. ReturnsNULL if thedevice is not foundor apointer
to thedevice.Thedevice returnedhashada referenceaddedandthepointeris safe
until theusercallsdev_putto indicatethey havefinishedwith it.
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dev_alloc_name

Name
dev_alloc_name — allocateanamefor adevice

Synopsis

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

Arguments

dev

device

name

nameformatstring

Description
Passeda formatstring- eg "ltd" it will try andfind asuitableid. Not efficient for many
devices,not calleda lot. Thecallermusthold thedev_baseor rtnl lock while allocating
thenameandaddingthedevice in orderto avoid duplicates.Returnsthenumberof the
unit assignedor anegativeerrnocode.
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dev_alloc

Name
dev_alloc — allocatea network deviceandname

Synopsis

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

Arguments

name

nameformatstring

err

errorreturnpointer

Description
Passeda formatstring- eg "ltd" it will allocateanetwork deviceandspacefor the
name.NULL is returnedif no memoryis available.If theallocationsucceedsthenthe
nameis assignedandthedevicepointerreturned.NULL is returnedif thename
allocationfailed.Thecauseof anerroris returnedasanegativeerrnocodein the
variableerrpointsto.

Theclalermusthold thedev_baseor rtnl lockswhendoingthis in orderto avoid
duplicatenameallocations.
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netde v_state_c hang e

Name
netdev_state_change — devicechangesstate

Synopsis

void netdev_state_change (struct net_device * dev);

Arguments

dev

device to causenotification

Description
Calledto indicateadevicehaschangedstate.This functioncallsthenotifierchainsfor
netdev_chainandsendsaNEWLINK messageto theroutingsocket.
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dev_load

Name
dev_load — loada network module

Synopsis

void dev_load (const char * name);

Arguments

name

nameof interface

Description
If anetwork interfaceis notpresentandtheprocesshassuitableprivilegesthis function
loadsthemodule.If moduleloadingis notavailablein this kernelthenit becomesa
nop.
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dev_open

Name
dev_open — prepareaninterfacefor use.

Synopsis

int dev_open (struct net_device * dev);

Arguments

dev

device to open

Description
Takesadevice from down to up state.Thedevicesprivateopenfunctionis invokedand
thenthemulticastlistsareloaded.Finally thedevice is movedinto theup stateanda
NETDEV_UPmessageis sentto thenetdev notifier chain.

Calling this functionon anactive interfaceis a nop.Ona failureanegativeerrnocode
is returned.
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dev_close

Name
dev_close — shutdown aninterface.

Synopsis

int dev_close (struct net_device * dev);

Arguments

dev

device to shutdown

Description
This functionmovesanactivedevice into down state.A NETDEV_GOING_DOWN is
sentto thenetev notifier chain.Thedevice is thendeactivatedandfinally a
NETDEV_DOWN is sentto thenotifierchain.
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register_netde vice_notifier

Name
register_netdevice_notifier — registeranetwork notifier block

Synopsis

int register_netdevice_notifier (struct notifier_block * nb);

Arguments

nb

notifier

Description
Registeranotifier to becalledwhennetwork deviceeventsoccur. Thenotifier passedis
linkedinto thekernelstructuresandmustnotbereuseduntil it hasbeenunregistered.A
negativeerrnocodeis returnedon a failure.
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unregister_netde vice_notifier

Name
unregister_netdevice_notifier — unregisteranetwork notifierblock

Synopsis

int unregister_netdevice_notifier (struct notifier_block * nb);

Arguments

nb

notifier

Description
Unregisteranotifier previously registeredby register_netdevice_notifierThenotifier is
unlinkedinto thekernelstructuresandmaythenbereused.A negativeerrnocodeis
returnedon a failure.
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dev_queue_xmit

Name
dev_queue_xmit — transmitabuffer

Synopsis

int dev_queue_xmit (struct sk_buff * skb);

Arguments

skb

buffer to transmit

Description
Queueabuffer for transmissionto anetwork device.Thecallermusthavesetthe
deviceandpriority andbuilt thebuffer beforecalling this function.Thefunctioncanbe
calledfrom aninterrupt.

A negativeerrnocodeis returnedona failure.A successdoesnot guaranteetheframe
will betransmittedasit maybedroppeddueto congestionor traffic shaping.

103



Chapter 3. Network device support

netif_rx

Name
netif_rx — postbuffer to thenetwork code

Synopsis

void netif_rx (struct sk_buff * skb);

Arguments

skb

buffer to post

Description
This functionreceivesapacket from adevicedriverandqueuesit for theupper
(protocol)levelsto process.It alwayssucceeds.Thebuffer maybedroppedduring
processingfor congestioncontrolor by theprotocollayers.
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net_call_rx_atomic

Name
net_call_rx_atomic —

Synopsis

void net_call_rx_atomic (void (*fn);

Arguments

(*fn

– undescribed–

Description
Makea functioncall thatis atomicwith respectto theprotocollayers
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register_gifconf

Name
register_gifconf — registeraSIOCGIFhandler

Synopsis

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

Arguments

family

Addressfamily

gifconf

Functionhandler

Description
Registerprotocoldependentaddressdumpingroutines.Thehandlerthatis passedmust
notbefreedor reuseduntil it hasbeenreplacedby anotherhandler.
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netde v_set_master

Name
netdev_set_master — setup master/slavepair

Synopsis

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

Arguments

slave

slavedevice

master

new masterdevice

Description
Changesthemasterdeviceof theslave.PassNULL to breakthebonding.Thecaller
musthold theRTNL semaphore.On a failureanegativeerrnocodeis returned.On
successthereferencecountsareadjusted,RTM_NEWLINK is sentto therouting
socket andthefunctionreturnszero.
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dev_set_pr omiscuity

Name
dev_set_promiscuity — updatepromiscuitycounton adevice

Synopsis

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

Arguments

dev

device

inc

modifier

Description
Add or removepromsicuityfrom adevice.While thecountin thedevice remainsabove
zerotheinterfaceremainspromiscuous.Onceit hits zerothedevice revertsbackto
normalfiltering operation.A negative inc valueis usedto droppromiscuityon the
device.
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dev_set_allm ulti

Name
dev_set_allmulti — updateallmulti countona device

Synopsis

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

Arguments

dev

device

inc

modifier

Description
Add or removereceptionof all multicastframesto adevice.While thecountin the
device remainsabovezerotheinterfaceremainslisteningto all interfaces.Onceit hits
zerothedevice revertsbackto normalfiltering operation.A negative inc valueis used
to dropthecounterwhenreleasinga resourceneedingall multicasts.
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dev_ioctl

Name
dev_ioctl — network device ioctl

Synopsis

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

Arguments

cmd

commandto issue

arg

pointerto astructifreq in userspace

Description
Issueioctl functionsto devices.This is normallycalledby theuserspacesyscall
interfacesbut cansometimesbeusefulfor otherpurposes.Thereturnvalueis thereturn
from thesyscallif positiveor anegativeerrnocodeon error.
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dev_new_inde x

Name
dev_new_index — allocateanifindex

Synopsis

int dev_new_index ( void);

Arguments

void

no arguments

Description

Returnsasuitableuniquevaluefor anew device interfacenumber. Thecallermusthold
thertnl semaphoreto besureit remainsunique.
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register_netde vice

Name
register_netdevice — registeranetwork device

Synopsis

int register_netdevice (struct net_device * dev);

Arguments

dev

device to register

Description
Takeacompletednetwork devicestructureandaddit to thekernelinterfaces.A
NETDEV_REGISTERmessageis sentto thenetdev notifierchain.0 is returnedon
success.A negativeerrnocodeis returnedon a failureto setup thedevice,or if the
nameis aduplicate.

BUGS
Thelocking appearsinsufficient to guaranteetwo parallelregisterswill notgetthe
samename.

112



Chapter 3. Network device support

netde v_finish_unregister

Name
netdev_finish_unregister — completeunregistration

Synopsis

int netdev_finish_unregister (struct net_device * dev);

Arguments

dev

device

Description
Destroy andfreeadeaddevice.A valueof zerois returnedon success.
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unregister_netde vice

Name
unregister_netdevice — removedevice from thekernel

Synopsis

int unregister_netdevice (struct net_device * dev);

Arguments

dev

device

Description
This functionshutsdown adevice interfaceandremovesit from thekerneltables.On
success0 is returned,ona failurea negativeerrnocodeis returned.

3.2. 8390 Based Network Cards
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ei_open

Name
ei_open — Open/initializetheboard.

Synopsis

int ei_open (struct net_device * dev);

Arguments

dev

network device to initialize

Description
This routinegoesall-out,settingeverythingupanew at eachopen,eventhoughmany
of theseregistersshouldonly needto besetonceat boot.
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ei_close

Name
ei_close — shutdown network device

Synopsis

int ei_close (struct net_device * dev);

Arguments

dev

network device to close

Description
Oppositeof ei_open.Only usedwhen"ifconfig <devname>down" is done.
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ei_interrupt

Name
ei_interrupt — handletheinterruptsfrom an8390

Synopsis

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

Arguments

irq

interruptnumber

dev_id

a pointerto thenet_device

regs

unused

Description
Handletheetherinterfaceinterrupts.Wepull packetsfrom the8390via thecard
specificfunctionsandfire themat thenetworkingstack.Wealsohandletransmit
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completionsandwake thetransmitpathif neccessary. We alsoupdatethecountersand
do otherhousekeepingasneeded

ethde v_init

Name
ethdev_init — init restof 8390devicestruct

Synopsis

int ethdev_init (struct net_device * dev);

Arguments

dev

network devicestructureto init

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

Name
NS8390_init — initialize 8390hardware

Synopsis

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

Arguments

dev

network device to initialize

startp

boolean.non-zerovalueto initiate chipprocessing

Description
Must becalledwith lock held.
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3.3. Sync hronous PPP

sppp_input

Name
sppp_input — receiveandprocessa WAN PPPframe

Synopsis

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

Arguments

dev

Thedevice it arrivedon

skb

Thebuffer to process

Description
Thiscanbecalleddirectly by cardsthatdonothave timing constraintsbut is normally
calledfrom thenetwork layerafterinterruptservicingto processframesqueuedvia
netif_rx.
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Weprocesstheoptionsin thecard.If theframeis destinedfor theprotocolstacksthen
it requeuestheframefor theupperlevel protocol.If it is acontrolfrom it is processed
anddiscardedhere.

sppp_c lose

Name
sppp_close — closedown asynchronousPPPor CiscoHDLC link

Synopsis

int sppp_close (struct net_device * dev);

Arguments

dev

Thenetwork device to dropthelink of

Description
Thisdropsthelogical interfaceto thechannel.It is notdonepolitely asweassumewe
will alsobedroppingDTR. Any timeoutsarekilled.
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sppp_open

Name
sppp_open — openasynchronousPPPor CiscoHDLC link

Synopsis

int sppp_open (struct net_device * dev);

Arguments

dev

Network device to activate

Description
Closedown any existingsynchronoussessionandcommencefrom scratch.In thePPP
casethismeansnegotiatingLCP/IPCPandfriends,while for CiscoHDLC wesimply
needto staetsendingkeepalives
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sppp_reopen

Name
sppp_reopen — notify of physicallink loss

Synopsis

int sppp_reopen (struct net_device * dev);

Arguments

dev

Device thatlost thelink

Description
This functioninformsthesynchronousprotocolcodethattheunderlyinglink died(for
exampleacarrierdroponX.21)

We incrementthemagicnumbersto ensurethatif theotherendfailedto noticewewill
correctlystartanew session.It happensdo to thenatureof telcocircuitsis thatyoucan
losecarrieron oneendonly.

Having donethis wego backto negotiating.This functionmaybecalledfrom an
interruptcontext.
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sppp_c hang e_mtu

Name
sppp_change_mtu — Changethelink MTU

Synopsis

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

Arguments

dev

Device to changeMTU on

new_mtu

New MTU

Description
ChangetheMTU on thelink. This canonly becalledwith thelink down. It returnsan
errorif thelink is up or themtu is outof range.
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sppp_do_ioctl

Name
sppp_do_ioctl — Ioctl handlerfor ppp/hdlc

Synopsis

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

Arguments

dev

Devicesubjectto ioctl

ifr

Interfacerequestblock from theuser

cmd

Commandthatis beingissued

Description
This functionhandlestheioctls thatmaybeissuedby theuserto controlthesettingsof
aPPP/HDLClink. It doesbothbusyandsecuritychecks.This functionis intendedto
bewrappedby callerswhowish to addadditionalioctl callsof their own.
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sppp_attac h

Name
sppp_attach — attachsynchronousPPP/HDLCto adevice

Synopsis

void sppp_attach (struct ppp_device * pd);

Arguments

pd

PPPdevice to initialise

Description
This initialisesthePPP/HDLCsupportonaninterface.At thetimeof calling thedev
elementmustpoint to thenetwork device thatthis interfaceis attachedto. Theinterface
shouldnotyet beregistered.
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sppp_detac h

Name
sppp_detach — releasePPPresourcesfrom a device

Synopsis

void sppp_detach (struct net_device * dev);

Arguments

dev

Network device to release

Description
Stopandfreeup any PPP/HDLCresourcesusedby this interface.Thismustbecalled
beforethedevice is freed.
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request_module

Name
request_module — try to loadakernelmodule

Synopsis

int request_module (const char * module_name);

Arguments

module_name

Nameof module

Description
Loadamoduleusingtheusermodemoduleloader. Thefunctionreturnszeroon
successor anegativeerrnocodeon failure.Notethatasuccessfulmoduleloaddoesnot
meanthemoduledid not thenunloadandexit on anerrorof its own. Callersmust
checkthattheservicethey requestedis now availablenotblindly invoke it.

If moduleauto-loadingsupportis disabledthenthis functionbecomesano-operation.
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5.1. Interrupt Handling

disab le_ir q_nosync

Name
disable_irq_nosync — disableanirq without waiting

Synopsis

void inline disable_irq_nosync (unsigned int irq);

Arguments

irq

Interruptto disable

Description
Disabletheselectedinterruptline. Disablesof aninterruptstack.Unlikedisable_irq,
this functiondoesnotensureexisting instancesof theirq handlerhavecompleted
beforereturning.
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This functionmaybecalledfrom IRQ context.

disab le_ir q

Name
disable_irq — disableanirq andwait for completion

Synopsis

void disable_irq (unsigned int irq);

Arguments

irq

Interruptto disable

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

This functionmaybecalled- with care- from IRQ context.
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enable_ir q

Name
enable_irq — enableinterrupthandlingon anirq

Synopsis

void enable_irq (unsigned int irq);

Arguments

irq

Interruptto enable

Description
Re-enablestheprocessingof interruptson this IRQ line providing no disable_irqcalls
arenow in effect.

This functionmaybecalledfrom IRQ context.
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probe_ir q_mask

Name
probe_irq_mask — scanabitmapof interruptlines

Synopsis

unsigned int probe_irq_mask (unsigned long val);

Arguments

val

maskof interruptsto consider

Description
ScantheISA businterruptlinesandreturnabitmapof active interrupts.Theinterrupt
probelogic stateis thenreturnedto its previousvalue.

5.2. MTRR Handling
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mtrr_ad d

Name
mtrr_add — Add a memorytyperegion

Synopsis

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

Arguments

base

Physicalbaseaddressof region

size

Physicalsizeof region

type

Typeof MTRR desired

increment

If this is truedousagecountingon theregion

Description
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Memorytyperegion registerscontrolthecachingon newer Intel andnonIntel
processors.This functionallowsdriversto requestanMTRR is added.Thedetailsand
hardwarespecificsof eachprocessorsimplementationarehiddenfrom thecaller, but
neverthelessthecallershouldexpectto needto provideapowerof two sizeonan
equivalentpowerof two boundary.

If theregioncannotbeaddedeitherbecauseall regionsarein useor theCPUcannot
supportit anegativevalueis returned.On successtheregisternumberfor this entryis
returned,but shouldbetreatedasacookieonly.

On amultiprocessormachinethechangesaremadeto all processors.This is required
on x86by theIntel processors.

Theavailabletypesare

MTRR_TYPE_UNCACHEABLE - No caching

MTRR_TYPE_WRITEBACK - Write databackin burstswhenever

MTRR_TYPE_WRCOMB- Write databacksoonbut allow bursts

MTRR_TYPE_WRTHROUGH - Cachereadsbut notwrites

BUGS
Needsaquietflag for thecaseswheredriversdo notmind failuresanddo notwish
systemlog messagesto besent.

mtrr_del

Name
mtrr_del — deleteamemorytyperegion
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Synopsis

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

Arguments

reg

Registerreturnedby mtrr_add

base

Physicalbaseaddress

size

Sizeof region

Description
If registeris suppliedthenbaseandsizeareignored.This is how driversshouldcall it.

ReleasesanMTRR region. If theusagecountdropsto zerotheregisteris freedandthe
region returnsto default state.On successtheregisteris returned,on failureanegative
errorcode.

5.3. PCI Suppor t Librar y
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pci_find_slot

Name
pci_find_slot — locatePCI device from agivenPCI slot

Synopsis

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

Arguments

bus

numberof PCI busonwhich desiredPCI device resides

devfn

numberof PCI slot in whichdesiredPCI device resides

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

Name
pci_find_device — begin or continuesearchingfor aPCI deviceby
vendor/device id

Synopsis

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

Arguments

vendor

PCI vendorid to match,or PCI_ANY_ID to matchall vendorids

device

PCI device id to match,or PCI_ANY_ID to matchall vendorids

from

PreviousPCIdevice foundin search,or NULL for new search.

Description
Iteratesthroughthelist of known PCI devices.If aPCI device is foundwith amatching
vendor anddevice, apointerto its devicestructureis returned.Otherwise,NULL is
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returned.

A new searchis initiatedby passingNULL to thefrom argument.Otherwiseif from
is notnull, searchescontinuefrom thatpoint.

pci_find_c lass

Name
pci_find_class — begin or continuesearchingfor aPCI deviceby class

Synopsis

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

Arguments

class

searchfor aPCI devicewith this classdesignation

from

PreviousPCIdevice foundin search,or NULL for new search.
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Description
Iteratesthroughthelist of known PCI devices.If aPCI device is foundwith amatching
class, apointerto its devicestructureis returned.Otherwise,NULL is returned.

A new searchis initiatedby passingNULL to thefrom argument.Otherwiseif from
is notnull, searchescontinuefrom thatpoint.

pci_find_parent_resour ce

Name
pci_find_parent_resource — returnresourceregionof parentbusof given
region

Synopsis

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

Arguments

dev

PCI devicestructurecontainsresourcesto besearched

res

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

pci_set_po wer_state

Name
pci_set_power_state — Setpowermanagementstateof a device.

Synopsis

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

Arguments

dev

PCI device for whichPM is set

new_state

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

Description
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Setpowermanagementstateof adevice.For transitionsfrom stateD3 it isn’t as
straightforwardasonecouldassumesincemany devicesforgettheir configuration
spaceduringwakeup.Returnsold powerstate.

pci_enab le_device

Name
pci_enable_device — Initialize devicebeforeit’ susedby adriver.

Synopsis

int pci_enable_device (struct pci_dev * dev);

Arguments

dev

PCI device to beinitialized

Description
Initialize devicebeforeit’ susedby adriver. Ask low-level codeto enableI/O and
memory. Wakeup thedevice if it wassuspended.Beware,this functioncanfail.
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5.4. MCA Architecture

5.4.1. MCA Device Functions

mca_find_adapter

Name
mca_find_adapter — scanfor adapters

Synopsis

int mca_find_adapter (int id, int start);

Arguments

id

MCA identificationto searchfor

start

Startingslot

Description
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SearchtheMCA configurationfor adaptersmatchingthe16bit ID given.Thefirst time
it shouldbecalledwith startaszeroandthenfurthercallsmadepassingthereturn
valueof thepreviouscall until MCA_NOTFOUNDis returned.

Disabledadaptersarenot reported.

mca_find_un used_adapter

Name
mca_find_unused_adapter — scanfor unusedadapters

Synopsis

int mca_find_unused_adapter (int id, int start);

Arguments

id

MCA identificationto searchfor

start

Startingslot
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Description
SearchtheMCA configurationfor adaptersmatchingthe16bit ID given.Thefirst time
it shouldbecalledwith startaszeroandthenfurthercallsmadepassingthereturn
valueof thepreviouscall until MCA_NOTFOUNDis returned.

Adaptersthathavebeenclaimedby driversandthosethataredisabledarenot reported.
This functionthusallowsadriver to scanfor furthercardswhensomemayalreadybe
driven.

mca_read_stored_pos

Name
mca_read_stored_pos — readPOSregisterfrom bootdata

Synopsis

unsigned char mca_read_stored_pos (int slot, int reg);

Arguments

slot

slot numberto readfrom

reg

registerto readfrom
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Description
FetchaPOSvaluethatwasstoredat boottimeby thekernelwhenit scannedtheMCA
space.Theregistervalueis returned.Missingor invalid registersreport0.

mca_read_pos

Name
mca_read_pos — readPOSregisterfrom card

Synopsis

unsigned char mca_read_pos (int slot, int reg);

Arguments

slot

slot numberto readfrom

reg

registerto readfrom

Description
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FetchaPOSvaluedirectly from thehardwareto obtainthecurrentvalue.This is much
slower thanmca_read_stored_posandmaynotbeinvokedfrom interruptcontext. It
handlesthedeepmagicrequiredfor onboarddevicestransparently.

mca_write_pos

Name
mca_write_pos — readPOSregisterfrom card

Synopsis

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

Arguments

slot

slot numberto readfrom

reg

registerto readfrom

byte

byteto write to thePOSregisters
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Description
StoreaPOSvaluedirectly from thehardware.You shouldnotnormallyneedto usethis
functionandshouldhaveaverygoodknowledgeof MCA busbeforeyoudo so.Doing
this wronglycandamagethehardware.

This functionmaynotbeusedfrom interruptcontext.

Notethatthis a technicallyaBadThing,asIBM techstuff saysyoushouldonly set
POSvaluesthroughtheirutilities. However, somedevicessuchasthe3c523
recommendthatyouwrite backsomedatato makesuretheconfigurationis consistent.
I’d saythatIBM is right, but I likemy driversto work.

This functioncan’t dochecksto seeif multipledevicesendupwith thesameresources,
soyoumight seemagicsmoke if someonescrewsup.

mca_set_adapter_name

Name
mca_set_adapter_name — Setthedescriptionof thecard

Synopsis

void mca_set_adapter_name (int slot, char* name);

Arguments
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slot

slot to name

name

text stringfor thenamen

Description
This functionsetsthenamereportedvia /procfor this adapterslot.This is for user
informationonly. Settinganamedeletesany previousname.

mca_set_adapter_pr ocfn

Name
mca_set_adapter_procfn — Setthe/proccallback

Synopsis

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

Arguments
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slot

slot to configure

procfn

callbackfunctionto call for /proc

dev

device informationpassedto thecallback

Description
Thissetsupaninformationcallbackfor /proc/mca/slot?.Thefunctionis calledwith the
buffer, slot,anddevicepointer(or someequallyinformativecontext information,or
nothing,if you prefer),andis expectedto put usefulinformationinto thebuffer. The
adaptername,id, andPOSregistersgetprintedbeforethis is calledthough,sodon’t do
it again.

Thisshouldbecalledwith aNULL procfnwhenamoduleunregisters,thuspreventing
kernelcrashesandothersuchnastiness.

mca_is_adapter_used

Name
mca_is_adapter_used — checkif claimedby driver
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Synopsis

int mca_is_adapter_used (int slot);

Arguments

slot

slot to check

Description
Returns1 if theslot hasbeenclaimedby adriver

mca_mark_as_used

Name
mca_mark_as_used — claimanMCA device

Synopsis

int mca_mark_as_used (int slot);
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Arguments

slot

slot to claim

FIXME
shouldwemake this threadsafe

Claim anMCA slot for a devicedriver. If theslot is alreadytakenthefunctionreturns
1, if it is not takenit is claimedand0 is returned.

mca_mark_as_un used

Name
mca_mark_as_unused — releaseanMCA device

Synopsis

void mca_mark_as_unused (int slot);

Arguments
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slot

slot to claim

Description
Releasetheslot for otherdrivesto use.

mca_g et_adapter_name

Name
mca_get_adapter_name — gettheadapterdescription

Synopsis

char * mca_get_adapter_name (int slot);

Arguments

slot

slot to query
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Description
Returntheadapterdescriptionif set.If it hasnot beensetor theslot is out rangethen
returnNULL.

mca_isadapter

Name
mca_isadapter — checkif theslot holdsanadapter

Synopsis

int mca_isadapter (int slot);

Arguments

slot

slot to query

Description
Returnszeroif theslot doesnot holdanadapter, nonzeroif it does.
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mca_isenab led

Name
mca_isenabled — checkif theslot holdsanadapter

Synopsis

int mca_isenabled (int slot);

Arguments

slot

slot to query

Description
Returnsanonzerovalueif theslotholdsanenabledadapterandzerofor any other
case.

5.4.2. MCA Bus DMA
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mca_enab le_dma

Name
mca_enable_dma — channelto enableDMA on

Synopsis

void mca_enable_dma (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
EnabletheMCA busDMA ona channel.Thiscanbecalledfrom IRQ context.
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mca_disab le_dma

Name
mca_disable_dma — channelto disableDMA on

Synopsis

void mca_disable_dma (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
EnabletheMCA busDMA ona channel.Thiscanbecalledfrom IRQ context.
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mca_set_dma_ad dr

Name
mca_set_dma_addr — loada24bitDMA address

Synopsis

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

Arguments

dmanr

DMA channel

a

24bit busaddress

Description
Loadtheaddressregisterin theDMA controller. This hasa24bit limitation (16Mb).

157



Chapter 5. Hardware Interfaces

mca_g et_dma_ad dr

Name
mca_get_dma_addr — loada24bitDMA address

Synopsis

unsigned int mca_get_dma_addr (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
Readtheaddressregisterin theDMA controller. This hasa24bit limitation (16Mb).
Thereturnis abusaddress.
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mca_set_dma_count

Name
mca_set_dma_count — loada16bit transfercount

Synopsis

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

Arguments

dmanr

DMA channel

count

count

Description
SettheDMA countfor this channel.Thiscanbeup to 64Kbytes.Settinga countof
zerowill notdowhatyouexpect.

159



Chapter 5. Hardware Interfaces

mca_g et_dma_residue

Name
mca_get_dma_residue — gettheremainingbytesto transfer

Synopsis

unsigned int mca_get_dma_residue (unsigned int dmanr);

Arguments

dmanr

DMA channel

Description
This functionreturnsthenumberof bytesleft to transferon this DMA channel.
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mca_set_dma_io

Name
mca_set_dma_io — settheport for anI/O transfer

Synopsis

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

Arguments

dmanr

DMA channel

io_addr

anI/O portnumber

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

Name
mca_set_dma_mode — settheDMA mode

Synopsis

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

Arguments

dmanr

DMA channel

mode

Themodeto set

Description
TheDMA controllersupportsseveralmodes.Themodevaluesyou cansetare

MCA_DMA_MODE_READwhenreadingfrom theDMA device.

MCA_DMA_MODE_WRITE to writing to theDMA device.

MCA_DMA_MODE_IO to doDMA to or from anI/O port.

MCA_DMA_MODE_16to do 16bit transfers.
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pm_register

Name
pm_register — registera devicewith powermanagement

Synopsis

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

Arguments

type

Thedevice type

id

Device ID

callback

Callbackfunction
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Description
Add adevice to thelist of devicesthatwish to benotifiedaboutpowermanagement
events.A pm_dev structureis returndon success,on failurethereturnis NULL

pm_unregister

Name
pm_unregister — unregisteradevicewith powermanagement

Synopsis

void pm_unregister (struct pm_dev * dev);

Arguments

dev

device to unregister

Description
Removeadevice from thepowermanagementnotificationlists.Thedev passedmust
beahandlepreviously returnedby pm_register.
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pm_unregister_all

Name
pm_unregister_all — unregisterall deviceswith matchingcallback

Synopsis

void pm_unregister_all (pm_callback callback);

Arguments

callback

callbackfunctionpointer

Description
Unregistereverydevice thatwouldcall thecallbackpassed.This is primarily meantas
ahelperfunctionfor loadablemodules.It enablesamoduleto giveup all its managed
deviceswithout keepingits own privatelist.
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pm_send

Name
pm_send — sendrequestto asingledevice

Synopsis

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

Arguments

dev

device to sendto

rqst

powermanagementrequest

data

datafor thecallback

Description
Issueapowermanagementrequestto a givendevice.ThePM_SUSPENDand
PM_RESUMEeventsarehandledspecially. Thedatafield musthold theintentednext
state.No call is madeif thestatematches.
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BUGS
whatstopstwo powermanagementrequestsoccuringin parallelandconflicting.

pm_send_all

Name
pm_send_all — sendrequestto all manageddevice

Synopsis

int pm_send_all (pm_request_t rqst, void * data);

Arguments

rqst

powermanagementrequest

data

datafor thecallback

Description

167



Chapter 6. Power Management

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

Zerois returnedon success.If asuspendfails thenthestatusfrom thedevice that
vetoesthesuspendis returned.

BUGS
whatstopstwo powermanagementrequestsoccuringin parallelandconflicting.

pm_find

Name
pm_find — find adevice

Synopsis

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

Arguments
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type

typeof device

from

Whereto startlooking

Description
Scanthepowermanagementlist for devicesof aspecifictype.Thereturnvaluefor a
matchingdevicemaybepassedto furthercallsto this functionto find furthermatches.
A NULL indicatestheendof thelist.

To searchfrom thebeginningpassNULL asthefrom value.
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misc_register

Name
misc_register — registeramiscellaneousdevice

Synopsis

int misc_register (struct miscdevice * misc);

Arguments

misc

devicestructure

Description
Registeramiscellaneousdevicewith thekernel.If theminor numberis setto
MISC_DYNAMIC_MINOR a minornumberis assignedandplacedin theminor field
of thestructure.For othercasestheminor numberrequestedis used.

Thestructurepassedis linkedinto thekernelandmaynotbedestroyeduntil it hasbeen
unregistered
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A zerois returnedonsuccessandanegativeerrnocodefor failure.

misc_deregister

Name
misc_deregister — unregisteramiscellaneousdevice

Synopsis

int misc_deregister (struct miscdevice * misc);

Arguments

misc

device to unregister

Description
Unregisteramiscellaneousdevice thatwaspreviouslysuccessfullyregisteredwith
misc_register. Successis indicatedby azeroreturn,a negativeerrnocodeindicatesan
error.
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video_register_de vice

Name
video_register_device — registervideo4linuxdevices

Synopsis

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

Arguments

vfd

Videodevicestructurewewantto register

type

typeof device to register

FIXME
needsasemaphoreon2.3.x
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Theregistrationcodeassignsminor numbersbasedon thetyperequested.-ENFILE is
returnedin all thedeviceslotsfor this catetoryarefull. If not thentheminor field is set
andthedriver initialize functionis called(if nonNULL).

Zerois returnedon success.

Valid typesare

VFL_TYPE_GRABBER- A framegrabber

VFL_TYPE_VTX - A teletext device

VFL_TYPE_VBI - Verticalblankdata(undecoded)

VFL_TYPE_RADIO- A radiocard

video_unregister_de vice

Name
video_unregister_device — unregistera video4linuxdevice

Synopsis

void video_unregister_device (struct video_device * vfd);

Arguments

vfd

thedevice to unregister
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Description
Thisunregistersthepasseddeviceanddeassignstheminor number. Futureopencalls
will bemetwith errors.
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register_sound_special

Name
register_sound_special — registeraspecialsoundnode

Synopsis

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

Arguments

fops

File operationsfor thedriver

unit

Unit numberto allocate

Description
Allocateaspecialsounddeviceby minor numberfrom thesoundsubsystem.The
allocatednumberis returnedon succes.On failureanegativeerrorcodeis returned.
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register_sound_mix er

Name
register_sound_mixer — registera mixerdevice

Synopsis

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

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
Allocateamixerdevice.Unit is thenumberof themixer requested.Pass-1 to request
thenext freemixerunit. On successtheallocatednumberis returned,on failurea
negativeerrorcodeis returned.
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register_sound_midi

Name
register_sound_midi — registeramidi device

Synopsis

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

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
Allocateamidi device.Unit is thenumberof themidi device requested.Pass-1 to
requestthenext freemidi unit. Onsuccesstheallocatednumberis returned,on failure
anegativeerrorcodeis returned.
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register_sound_dsp

Name
register_sound_dsp — registeraDSPdevice

Synopsis

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

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
AllocateaDSPdevice.Unit is thenumberof theDSPrequested.Pass-1 to requestthe
next freeDSPunit. On successtheallocatednumberis returned,on failureanegative
errorcodeis returned.

This functionallocatesboththeaudioanddspdeviceentriestogetherandwill always
allocatethemasamatchingpair - eg dsp3/audio3
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register_sound_synth

Name
register_sound_synth — registera synthdevice

Synopsis

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

Arguments

fops

File operationsfor thedriver

dev

Unit numberto allocate

Description
Allocateasynthdevice.Unit is thenumberof thesynthdevice requested.Pass-1 to
requestthenext freesynthunit. On successtheallocatednumberis returned,on failure
anegativeerrorcodeis returned.
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unregister_sound_special

Name
unregister_sound_special — unregisteraspecialsounddevice

Synopsis

void unregister_sound_special (int unit);

Arguments

unit

Unit numberto allocate

Description
Releaseasounddevice thatwasallocatedwith register_sound_special.Theunit passed
is thereturnvaluefrom theregisterfunction.
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unregister_sound_mix er

Name
unregister_sound_mixer — unregisteramixer

Synopsis

void unregister_sound_mixer (int unit);

Arguments

unit

Unit numberto allocate

Description
Releaseasounddevice thatwasallocatedwith register_sound_mixer. Theunit passed
is thereturnvaluefrom theregisterfunction.
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unregister_sound_midi

Name
unregister_sound_midi — unregisteramidi device

Synopsis

void unregister_sound_midi (int unit);

Arguments

unit

Unit numberto allocate

Description
Releaseasounddevice thatwasallocatedwith register_sound_midi.Theunit passedis
thereturnvaluefrom theregisterfunction.
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unregister_sound_dsp

Name
unregister_sound_dsp — unregisteraDSPdevice

Synopsis

void unregister_sound_dsp (int unit);

Arguments

unit

Unit numberto allocate

Description
Releaseasounddevice thatwasallocatedwith register_sound_dsp.Theunit passedis
thereturnvaluefrom theregisterfunction.

Both of theallocatedunitsarereleasedtogetherautomatically.
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unregister_sound_synth

Name
unregister_sound_synth — unregisterasynthdevice

Synopsis

void unregister_sound_synth (int unit);

Arguments

unit

Unit numberto allocate

Description
Releaseasounddevice thatwasallocatedwith register_sound_synth.Theunit passed
is thereturnvaluefrom theregisterfunction.
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register_serial

Name
register_serial — configurea16x50serialport at runtime

Synopsis

int register_serial (struct serial_struct * req);

Arguments

req

requeststructure

Description
Configuretheserialport specifiedby therequest.If theportexistsandis in useanerror
is returned.If theport is not currentlyin thetableit is added.

Theport is thenprobedandif neccessarytheIRQ is autodetectedIf this failsanerroris
returned.

On successtheport is readyto useandtheline numberis returned.
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unregister_serial

Name
unregister_serial — deconfigurea16x50serialport

Synopsis

void unregister_serial (int line);

Arguments

line

line to deconfigure

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

Name
z8530_interrupt — Handleaninterruptfrom aZ8530

Synopsis

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

Arguments

irq

Interruptnumber

dev_id

TheZ8530device thatis interrupting.

regs

unused
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Description
A Z85[2]30devicehasstuckits handin theair for attention.Wescanboththechannels
on thechip for eventsandthencall thechannelspecificcall backsfor eachchannelthat
hasevents.We have to usecallbackfunctionsbecausethetwo channelscanbein
differentmodes.

z8530_sync_open

Name
z8530_sync_open — OpenaZ8530channelfor PIO

Synopsis

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

Arguments

dev

Thenetwork interfaceweareusing

c

TheZ8530channelto openin synchronousPIOmode
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Description
SwitchaZ8530into synchronousmodewithoutDMA assist.WeraisetheRTS/DTR
andcommencenetwork operation.

z8530_sync_c lose

Name
z8530_sync_close — CloseaPIO Z8530channel

Synopsis

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

Arguments

dev

Network device to close

c

Z8530channelto disassociateandmoveto idle
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Description
Closedown aZ8530interfaceandswitchits interrupthandlersto discardfutureevents.

z8530_sync_dma_open

Name
z8530_sync_dma_open — OpenaZ8530for DMA I/O

Synopsis

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

Arguments

dev

Thenetwork device to attach

c

TheZ8530channelto configurein syncDMA mode.

Description
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Setup aZ85x30device for synchronousDMA in bothdirections.Two ISA DMA
channelsmustbeavailablefor this to work. We assumeISA DMA drivenI/O andPC
limits on access.

z8530_sync_dma_c lose

Name
z8530_sync_dma_close — Closedown DMA I/O

Synopsis

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

Arguments

dev

Network device to detach

c

Z8530channelto move into discardmode

Description
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Shutdown aDMA modesynchronousinterface.Halt theDMA, andfreethebuffers.

z8530_sync_txdma_open

Name
z8530_sync_txdma_open — OpenaZ8530for TX drivenDMA

Synopsis

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

Arguments

dev

Thenetwork device to attach

c

TheZ8530channelto configurein syncDMA mode.

Description
Setup aZ85x30device for synchronousDMA tranmission.OneISA DMA channel
mustbeavailablefor this to work. Thereceivesideis run in PIO mode,but thenit has
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thebiggerFIFO.

z8530_sync_txdma_c lose

Name
z8530_sync_txdma_close — Closedown a TX drivenDMA channel

Synopsis

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

Arguments

dev

Network device to detach

c

Z8530channelto move into discardmode

Description
Shutdown aDMA/PIO split modesynchronousinterface.Halt theDMA, andfreethe
buffers.
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z8530_describe

Name
z8530_describe — Uniformly describeaZ8530port

Synopsis

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

Arguments

dev

Z8530device to describe

mapping

stringholdingmappingtype(eg "I/O" or "Mem")

io

theport valuein question

Description
DescribeaZ8530in astandardformat.WemustpasstheI/O astheportoffsetisnt
predictable.Themainreasonfor this functionis to try andgetacommonformatof
report.
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z8530_init

Name
z8530_init — Initialise aZ8530device

Synopsis

int z8530_init (struct z8530_dev * dev);

Arguments

dev

Z8530device to initialise.

Description
ConfigureupaZ8530/Z85C30or Z85230chip.Wecheckthedevice is present,
identify thetypeandthenprogramit to hopefullykeepquiteandbehave.Thismattersa
lot, aZ8530in thewrongstatewill sometimesgetinto stupidmodesgenerating10Khz
interruptstreamsandthelike.

Wesettheinterrupthandlerup to discardany events,in casewegetthemduringreset
or setp.

Return0 for success,or anegativevalueindicatingtheproblemin errnoform.
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z8530_shutdo wn

Name
z8530_shutdown — Shutdown aZ8530device

Synopsis

int z8530_shutdown (struct z8530_dev * dev);

Arguments

dev

TheZ8530chip to shutdown

Description
Wesettheinterrupthandlersto silenceany interrupts.We thenresetthechip andwait
100uSto besuretheresetcompleted.Justin casethecallerthentriesto do stuff.
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z8530_channel_load

Name
z8530_channel_load — Loadchanneldata

Synopsis

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

Arguments

c

Z8530channelto configure

rtable

Tableof register, valuepairs

FIXME
ioctl to allow useruploadedtables

LoadaZ8530channelup from thesystemdata.Weuse+16to indicatethe’prime’
registers.Thevalue255terminatesthetable
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z8530_null_rx

Name
z8530_null_rx — Discardapacket

Synopsis

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

Arguments

c

Thechannelthepacket arrivedon

skb

Thebuffer

Description
Wepoint thereceivehandlerat this functionwhenidle. Insteadof syncpppprocessing
theframeswegetto throw themaway.
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z8530_queue_xmit

Name
z8530_queue_xmit — Queueapacket

Synopsis

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

Arguments

c

Thechannelto use

skb

Thepacket to kick down thechannel

Description
Queueapacket for transmission.Becausewehaveratherhardto hit interruptlatencies
for theZ85230perpacket evenin DMA modewedo theflip to DMA buffer if needed
herenot in theIRQ.
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z8530_get_stats

Name
z8530_get_stats — Getnetwork statistics

Synopsis

struct net_device_stats * z8530_get_stats (struct z8530_channel
* c);

Arguments

c

Thechannelto use

Description
Getthestatisticsblock.Wekeepthestatisticsin softwareasthechipdoesn’t do it for
us.
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