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Chapter 1. Design goals

The problems
Thefirst parallelport supportfor Linux camewith theline printerdriver, lp. Theprinterdriver is a
characterspecialdevice,and(in Linux 2.0)hadsupportfor writing, via write, andconfigurationand
statisticsreportingvia ioctl.

Theprinterdrivercouldbeusedon any computerthathadanIBM PC-compatibleparallelport.Because
somearchitectureshaveparallelportsthataren’t really thesameasPC-styleports,othervariantsof the
printerdriverwerewritten in orderto supportAmigaandAtari parallelports.

WhentheIomegaZip drivewasreleased,andadriverwritten for it, aproblembecameapparent.TheZip
drive is a parallelportdevice thatprovidesa parallelportof its own—it is designedto sit betweena
computerandanattachedprinter, with theprinterpluggedinto theZip drive,andtheZip driveplugged
into thecomputer.

Theproblemwasthat,althoughprintersandZip driveswerebothsupported,for any givenportonly one
couldbeusedata time.Only oneof thetwo driverscouldbepresentin thekernelat once.Thiswas
becauseof thefactthatbothdriverswantedto drive thesamehardware—theparallelport.Whenthe
printerdriver initialised,it wouldcall thecheck_region functionto makesurethattheIO region
associatedwith theparallelportwasfree,andthenit wouldcall request_region to allocateit. TheZip
driveusedthesamemechanism.Whicheverdriver initialisedfirst would gainexclusivecontrolof the
parallelport.

Theonly way aroundthis problemat thetimewasto makesurethatbothdriverswereavailableas
loadablekernelmodules.To usetheprinter, loadtheprinterdrivermodule;thenfor theZip drive,unload
theprinterdrivermoduleandloadtheZip drivermodule.

Theneteffectwasthatprinting a documentthatwasstoredon aZip drivewasa bit of anordeal,at least
if theZip driveandprintershareda parallelport.A bettersolutionwasneeded.

Zip drivesarenot theonly devicesthatpresentedproblemsfor Linux. Thereareotherdeviceswith
pass-throughports,for exampleparallelportCD-ROM drives.Therearealsoprintersthatreporttheir
statustextually ratherthanusingsimpleerrorpins:sendinga commandto theprintercancauseit to
reportthenumberof pagesthatit haseverprinted,or how muchfreememoryit has,or whetherit is
runningout of toner, andsoon.Theprinterdriverdidn’t originally offer any facility for readingbackthis
information(althoughCarstenGrossaddednibblemodereadbacksupportfor kernel2.2).

TheIEEE hasissueda standardsdocumentcalledIEEE1284,whichdocumentsexistingpracticefor
parallelport communicationsin a varietyof modes.Thosemodesare:“compatibility”, reversenibble,
reversebyte,ECPandEPP. Newerdevicesoftenusethemoreadvancedmodesof transfer(ECPand
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Chapter 1. Design goals

EPP).In Linux 2.0,theprinterdriveronly supported“compatibility mode”(i.e. normalprinterprotocol)
andreversenibblemode.

The solutions
Theparport codein Linux 2.2wasdesignedto meettheseproblemsof architecturaldifferencesin
parallelports,of port-sharingbetweendeviceswith pass-throughports,andof lackof supportfor IEEE
1284transfermodes.

Therearetwo layersto theparport subsystem,only oneof whichdealsdirectlywith thehardware.The
otherlayerdealswith sharingandIEEE1284transfermodes.In thisway, parallelsupportfor aparticular
architecturecomesin theform of a modulewhich registersitself with thegenericsharinglayer.

Thesharingmodelprovidedby theparport subsystemis oneof exclusiveaccess.A devicedriver, such
astheprinterdriver, mustasktheparport layerfor accessto theport,andcanonly usetheportonce
accesshasbeengranted.Whenit hasfinisheda “transaction”,it cantell theparport layerthatit may
releasetheport for otherdevicedriversto use.

Deviceswith pass-throughportsall manageto sharea parallelportwith otherdevicesin generallythe
sameway. Thedevicehasa latchfor eachof thepinson its pass-throughport.Thenormalstateof affairs
is pass-throughmode,with thedevicecopying thesignallinesbetweenits hostport andits pass-through
port.Whenthedeviceseesa specialsignalfrom thehostport, it latchesthepass-throughport sothat
devicesfurtherdownstreamdon’t getconfusedby thepass-throughdevice’sconversationwith thehost
parallelport: thedeviceconnectedto thepass-throughport (andany devicesconnectedin turn to it) are
effectively cutoff from thecomputer. Whenthepass-throughdevicehascompletedits transactionwith
thecomputer, it enablesthepass-throughportagain.

This techniquereliesoncertain“specialsignals”beinginvisible to devicesthataren’t watchingfor them.
This tendsto meanonly changingthedatasignalsandleaving thecontrolsignalsalone.IEEE1284.3
documentsastandardprotocolfor daisy-chainingdevicestogetherwith parallelports.

Supportfor standardtransfermodesareprovidedasoperationsthatcanbeperformedona port,along
with operationsfor settingthedatalines,or thecontrollines,or readingthestatuslines.Theseoperations
appearto thedevicedriverasfunctionpointers;morelater.
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Chapter 2. Standar d transf er modes
The“standard”transfermodesin useover theparallelport are“defined”by a documentcalledIEEE
1284.It really just codifiesexistingpracticeanddocumentsprotocols(andvariationson protocols)that
havebeenin commonusefor quitesometime.

Theoriginaldefinitionsof which pin did whatweresetout by CentronicsDataComputerCorporation,
but only theprinter-sideinterfacesignalswerespecified.

By theearly1980s,IBM’ shost-sideimplementationhadbecomethemostwidely used.New printers
emergedthatclaimedCentronicscompatibility, but althoughcompatiblewith Centronicsthey differed
from oneanotherin a numberof ways.

As a resultof this,whenIEEE 1284waspublishedin 1994,all thatit couldreally do wasdocumentthe
variousprotocolsthatareusedfor printers(thereareaboutsix variationson a theme).

In additionto theprotocolusedto talk to Centronics-compatibleprinters,IEEE 1284definedother
protocolsthatareusedfor unidirectionalperipheral-to-hosttransfers(reversenibbleandreversebyte)
andfor fastbidirectionaltransfers(ECPandEPP).
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Chapter 3. Structure

Sharing core
At thecoreof theparport subsystemis thesharingmechanism(seedrivers/parport/share.c).
This module,parport, is responsiblefor keepingtrackof whichportstherearein thesystem,which
devicedriversmightbeinterestedin new ports,andwhetheror not eachport is availablefor use(or if
not,which driver is currentlyusingit).

Parpor ts and their overrides
Thegenericparport sharingcodedoesn’t directly handletheparallelporthardware.Thatis done
insteadby “low-level” parport drivers.Thefunctionof a low-level parport driver is to detectparallel
ports,registerthemwith thesharingcode,andprovidea list of accessfunctionsfor eachport.

Themostbasicaccessfunctionsthatmustbeprovidedareonesfor examiningthestatuslines,for setting
thecontrollines,andfor settingthedatalines.Therearealsoaccessfunctionsfor settingthedirectionof
thedatalines;normallythey arein the“forward” direction(thatis, thecomputerdrivesthem),but some
portsallow switchingto “reverse”mode(drivenby theperipheral).Thereis anaccessfunctionfor
examiningthedatalinesoncein reversemode.

IEEE 1284 transf er modes
Stackedon top of thesharingmechanism,but still in theparport module,arefunctionsfor transferring
data.They areprovidedfor thedevicedriversto use,andareverymuchlike library routines.Sincethese
transferfunctionsareprovidedby thegenericparport corethey mustusethe“lowestcommon
denominator”setof accessfunctions:they cansetthecontrollines,examinethestatuslines,andusethe
datalines.With someparallelportsthedatalinescanonly besetandnot examined,andwith otherports
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accessingthedataregistercausescontrolline activity; with thesetypesof situations,theIEEE 1284
transferfunctionsmakea besteffort attemptto do theright thing. In somecases,it is not physically
possibleto useparticularIEEE1284transfermodes.

Thelow-level parport driversalsoprovideIEEE 1284transferfunctions,asnamesin theaccess
functionlist. Thelow-level drivercanjust namethegenericIEEE1284transferfunctionsfor this.Some
parallelportscando IEEE1284transfersin hardware;for thoseports,thelow-level drivercanprovide
functionsto utilise thatfeature.

Pardevices and parpor t_driver s
Whena parallelportdevicedriver (suchaslp) initialisesit tells thesharinglayeraboutitself using
parport_register_driver. Theinformationis put into a structparport_driver,which is put into a
linkedlist. Theinformationin astructparport_driverreally just amountsto somefunctionpointersto
callbacksin theparallelport devicedriver.

During its initialisation,a low-level portdriver tells thesharinglayeraboutall theportsthatit hasfound
(usingparport_register_port), andthesharinglayercreatesa structparportfor eachof them.Each
structparportcontains(amongotherthings)apointerto astructparport_operations,which is a list of
functionpointersfor thevariousoperationsthatcanbeperformedon a port.You canthink of a struct
parportasaparallelport “object”, if “object-orientated”programmingis your thing.Theparport
structuresarechainedin a linkedlist, whoseheadis portlist (in drivers/parport/share.c).

Oncetheport hasbeenregistered,thelow-level portdriverannouncesit. The
parport_announce_port functionwalksdown thelist of parallelportdevicedrivers(struct
parport_drivers)calling theattach functionof each.

Similarly, a low-level port drivercanundotheeffectof registeringa portwith the
parport_unregister_port function,anddevicedriversarenotifiedusingthedetach callback.

Devicedriverscanundotheeffectof registeringthemselveswith theparport_unregister_driver
function.

The IEEE 1284.3 API
Theability to daisy-chaindevicesis veryuseful,but if everydevicedoesit in a differentway it could
leadto lotsof complicationsfor devicedriverwriters.Fortunately, theIEEE arestandardisingit in IEEE
1284.3,which coversdaisy-chaindevicesandport multiplexors.

At thetime of writing, IEEE1284.3hasnot beenpublished,but thedraft specifiestheon-the-wire
protocolfor daisy-chainingandmultiplexing, andalsosuggestsa programminginterfacefor usingit.
Thatinterface(or mostof it) hasbeenimplementedin theparport codein Linux.
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Chapter 3. Structure

At initialisationof theparallelport “bus”, daisy-chaineddevicesareassignedaddressesstartingfrom
zero.Therecanonly befour deviceswith daisy-chainaddresses,plusonedeviceon theendthatdoesn’t
know aboutdaisy-chainingandthinksit’s connecteddirectly to a computer.

Anotherwayof connectingmoreparallelportdevicesis to useamultiplexor. Theideais to haveadevice
thatis connecteddirectly to aparallelport ona computer, but hasa numberof parallelportson theother
sidefor otherperipheralsto connectto (two or four portsareallowed).Themultiplexor switchescontrol
to differentportsundersoftwarecontrol—it is, in effect,a programmableprinterswitch.

Combiningtheability of daisy-chainingfivedevicestogetherwith theability to multiplex oneparallel
port betweenfour givesthepotentialto havetwentyperipheralsconnectedto thesameparallelport!

In addition,of course,a singlecomputercanhavemultipleparallelports.So,eachparallelport
peripheralin thesystemcanbeidentifiedwith threenumbers,or co-ordinates:theparallelport, the
multiplexedport,andthedaisy-chainaddress.

Eachdevice in thesystemis numberedat initialisation(by parport_daisy_init). You canconvert
betweenthisdevicenumberandits co-ordinateswith parport_device_num and
parport_device_coords.

#include
�
parport.h �

int parport_device_num(int parport, int mux, int daisy);

int parport_device_coords(int devnum, int *parport, int *mux, int *daisy);

Any parallelportperipheralwill beconnecteddirectly or indirectly to a parallelporton thesystem,but it
won’t havea daisy-chainaddressif it doesnot know aboutdaisy-chaining,andit won’t beconnected
througha multiplexor port if thereis nomultiplexor. Thespecialco-ordinatevalue-1 is usedto indicate
thesecases.

Two functionsareprovidedfor findingdevicesbasedon their IEEE 1284Device ID:
parport_find_device andparport_find_class.
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#include � parport.h �

int parport_find_device(const char *mfg, const char *mdl, int from);

int parport_find_class(parport_device_class cls, int from);

Thesefunctionstakea devicenumber(in additionto someotherthings),andreturnanotherdevice
number. They walk throughthelist of detecteddevicesuntil they find onethatmatchestherequirements,
andthenreturnthatdevicenumber(or -1 if thereareno moresuchdevices).They starttheir searchat
thedeviceaftertheonein thelist with thenumbergiven(atfrom+1, in otherwords).
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Chapter 4. Device driver’ s view
This sectionis written from thepointof view of thedevicedriverprogrammer, who mightbewriting a
driver for aprinteror a scanneror elseanything thatplugsinto theparallelport. It explainshow to use
theparport interfaceto find parallelports,usethem,andsharethemwith otherdevicedrivers.

We’ll startout with adescriptionof thevariousfunctionsthatcanbecalled,andthenlook ata
reasonablysimpleexampleof theiruse:theprinterdriver.

Theinteractionsbetweenthedevicedriverandtheparport layerareasfollows.First, thedevicedriver
registersits existencewith parport, in orderto gettold aboutany parallelportsthathavebeen(or will
be)detected.Whenit getstold aboutaparallelport, it thentellsparport thatit wantsto drivea device
on thatport.Thereafterit canclaimexclusiveaccessto theport in orderto talk to its device.

So,thefirst thing for thedevicedriver to do is tell parport thatit wantsto know whatparallelportsare
on thesystem.To do this, it usestheparport_register_device function:

#include � parport.h �

struct parport_driver {
const char *name;
void (*attach) (struct parport *);
void (*detach) (struct parport *);
struct parport_driver *next;

};

int parport_register_driver(struct parport_driver *driver);

In otherwords,thedevicedriverpassespointersto acoupleof functionsto parport, andparport calls
attach for eachport that’sdetected(anddetach for eachport thatdisappears—yes,this canhappen).

Thenext thing thathappensis thatthedevicedriver tellsparport thatit thinksthere’sadeviceon the
port thatit candrive.This typically will happenin thedriver’sattach function,andis donewith
parport_register_device:

#include � parport.h �

struct pardevice *parport_register_device(struct parport *port, const char
*name, int (*pf) (void *), void (*kf) (void *), void (*irq_func) (int, void
*, struct pt_regs *), int flags, void *handle);
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Chapter 4. Device driver’s view

Theport comesfrom theparametersuppliedto theattach functionwhenit is called,or alternatively
canbefoundfrom thelist of detectedparallelportsdirectly with the(now deprecated)
parport_enumerate function.

Thenext threeparameters,pf, kf, andirq_func, aremorefunctionpointers.Thesecallback
functionsgetcalledundervariouscircumstances,andarealwaysgiventhehandle asoneof their
parameters.

Thepreemptioncallback,pf, is calledwhenthedriverhasclaimedaccessto theport but anotherdevice
driverwantsaccess.If thedriver is willing to let theportgo, it shouldreturnzeroandtheport will be
releasedon its behalf.Thereis no needto call parport_release. If pf getscalledata badtime for
letting theport go, it shouldreturnnon-zeroandno actionwill betaken.It is goodmannersfor thedriver
to try to releasetheport at theearliestopportunityafterits preemptioncallbackis called.

The“kick” callback,kf, is calledwhentheport canbeclaimedfor exclusiveaccess;thatis,
parport_claim is guaranteedto succeedinsidethe“kick” callback.If thedriverwantsto claim the
port it shoulddo so;otherwise,it neednot takeany action.

Theirq_func callbackis called,predictably, whenaparallelport interruptis generated.But it is not
theonly codethathookson theinterrupt.Thesequenceis this: thelowlevel driver is theonethathas
donerequest_irq; it thendoeswhateverhardware-specificthingsit needsto do to theparallelport
hardware(for PC-styleports,thereis nothingspecialto do); it thentells theIEEE 1284codeaboutthe
interrupt,whichmayinvolvereactingto anIEEE 1284event,dependingon thecurrentIEEE 1284
phase;andfinally theirq_func functionis called.

Noneof thecallbackfunctionsareallowedto block.

Theflags arefor telling parport any requirementsor hintsthatareuseful.Theonly usefulvaluehere
(otherthan0, which is theusualvalue)is PARPORT_DEV_EXCL. Thepoint of thatflag is to request
exclusiveaccessat all times—onceadriverhassuccessfullycalledparport_register_device with
thatflag,nootherdevicedriverswill beableto registerdeviceson thatport (until thesuccessfuldriver
deregistersits device,of course).

ThePARPORT_DEV_EXCL flag is for preventingport sharing,andsoshouldonly beusedwhensharing
theport with otherdevicedriversis impossibleandwould leadto incorrectbehaviour. Useit sparingly!

Devicescanalsoberegisteredby devicedriversbasedon theirdevicenumbers(thesamedevice
numbersasin theprevioussection).

Theparport_open functionis similar to parport_register_device, andparport_close is the
equivalentof parport_unregister_device. Thedifferenceis thatparport_open takesadevice
numberratherthanapointerto astructparport.

#include � parport.h �
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Chapter 4. Device driver’s view

struct pardevice *parport_open(int devnum, int (*pf) (void *), int (*kf)
(void *), int (*irqf) (int, void *, struct pt_regs *), int flags, void
*handle);

void parport_close(struct pardevice *dev);

struct pardevice *parport_register_device(struct parport *port, const char
*name, int (*pf) (void *), int (*kf) (void *), int (*irqf) (int, void *,
struct pt_regs *), int flags, void *handle);

void parport_unregister_device(struct pardevice *dev);

Theintendeduseof thesefunctionsis duringdriver initialisationwhile thedriver looksfor devicesthatit
supports,asdemonstratedby thefollowing codefragment:

int devnum = -1;
while ((devnum = parport_find_class (PARPORT_CLASS_DIGCAM,

devnum)) != -1) {
struct pardevice *dev = parport_open (devnum, ...);
...

}

Onceyourdevicedriverhasregisteredits deviceandbeenhandedapointerto astructpardevice,thenext
thing youarelikely to wantto do is communicatewith thedeviceyou think is there.To do thatyou’ll
needto claimaccessto theport.

#include � parport.h 	

int parport_claim(struct pardevice *dev);

int parport_claim_or_block(struct pardevice *dev);

void parport_release(struct pardevice *dev);

To claimaccessto theport,useparport_claim or parport_claim_or_block. Thefirst of thesewill
not block,andsocanbeusedfrom interruptcontext. If parport_claim succeedsit will returnzeroand
theport is availableto use.It mayfail (returningnon-zero)if theport is in useby anotherdriverandthat
driver is not willing to relinquishcontrolof theport.
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Theotherfunction,parport_claim_or_block, will block if necessaryto wait for theport to befree.
If it slept,it returns1; if it succeededwithoutneedingto sleepit returns0. If it fails it will returna
negativeerrorcode.

Whenyou havefinishedcommunicatingwith thedevice,youcangiveupaccessto theport sothatother
driverscancommunicatewith their devices.Theparport_release functioncannotfail, but it should
not becalledwithout theport claimed.Similarly, youshouldnot try to claim theport if youalreadyhave
it claimed.

You mayfind thatalthoughthereareconvenientpointsfor yourdriver to relinquishtheparallelport and
allow otherdriversto talk to their devices,it wouldbepreferableto keepholdof theport.Theprinter
driveronly needstheport whenthereis datato print, for example,but a network driver (suchasPLIP)
couldbesenta remotepacketatany time.With PLIP, it is no hugecatastropheif anetwork packet is
dropped,sinceit will likely besentagain,soit is possiblefor thatkind of driver to sharetheport with
other(pass-through)devices.

Theparport_yield andparport_yield_blocking functionsarefor markingpointsin thedriverat
which otherdriversmayclaim theport andusetheir devices.Yielding theport is similar to releasingit
andreclaimingit, but is moreefficientbecausenothingis doneif thereareno otherdevicesneedingthe
port. In fact,nothingis doneevenif thereareotherdeviceswaitingbut thecurrentdevice is still within
its “timeslice”. Thedefault timesliceis half a second,but it canbeadjustedvia a/proc entry.

#include 
 parport.h �

int parport_yield(struct pardevice *dev);

int parport_yield_blocking(struct pardevice *dev);

Thefirst of these,parport_yield, will not blockbut asa resultmayfail. Thereturnvaluefor
parport_yield is thesameasfor parport_claim. Theblockingversion,
parport_yield_blocking, hasthesamereturncodeasparport_claim_or_block.

Oncetheport hasbeenclaimed,thedevicedrivercanusethefunctionsin thestructparport_operations
pointerin thestructparportit hasapointerto. For example:

port->ops->write_data (port, d);

Someof theseoperationshave“shortcuts”.For instance,parport_write_data is equivalentto the
above,but maybea little bit faster(it’ sa macrothatin somecasescanavoid needingto indirectthrough
port andops).
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Chapter 5. Por t driver s
To recap,then:

• Thedevicedriver registersitself with parport.
• A low-level driverfindsaparallelportandregistersit with parport (thesefirst two thingscanhappen

in eitherorder).This registrationcreatesa structparportwhich is linkedontoa list of known ports.
• parport callstheattach functionof eachregistereddevicedriver, passingit thepointerto thenew

structparport.
• Thedevicedrivergetsa handlefrom parport, for usewith parport_claim/release. This handle

takestheform of a pointerto a structpardevice,representinga particulardeviceon theparallelport,
andis acquiredusingparport_register_device.

• Thedevicedriverclaimstheportusingparport_claim (or function_claim_or_block).
• Thenit goesaheadandusestheport.Whenfinishedit releasestheport.

Thepurposeof thelow-level drivers,then,is to detectparallelportsandprovidemethodsof accessing
them(i.e. implementingtheoperationsin structparport_operations).

A morecompletedescriptionof which operationis supposedto do whatis availablein
Documentation/parport-lowlevel.txt.
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Chapter 6. The printer driver
Theprinterdriver, lp is acharacterspecialdevicedriverandaparport client.As acharacterspecial
devicedriver it registersa structfile_operationsusingregister_chrdev, with pointersfilled in for
write, ioctl, open andrelease. As a clientof parport, it registersa structparport_driverusing
parport_register_driver, sothatparport knows to call lp_attach whenanew parallelport is
discovered(andlp_detach whenit goesaway).

Theparallelport consolefunctionalityis alsoimplementedin drivers/char/lp.c, but thatwon’t be
coveredhere(it’squitesimplethough).

Theinitialisationof thedriver is quiteeasyto understand(seelp_init). Thelp_table is anarrayof
structuresthatcontaininformationabouta specificdevice (thestructpardeviceassociatedwith it, for
example).Thatarrayis initialisedto sensiblevaluesfirst of all.

Next, theprinterdrivercallsregister_chrdev passingit apointerto lp_fops, which contains
functionpointersfor theprinterdriver’s implementationof open, write, andsoon.Thispartis the
sameasfor any characterspecialdevicedriver.

After successfullyregisteringitself asa characterspecialdevicedriver, theprinterdriverregistersitself
asaparport client usingparport_register_driver. It passesa pointerto this structure:

static struct parport_driver lp_driver = {
"lp",
lp_attach,
lp_detach,
NULL

};

Thelp_detach functionis not very interesting(it doesnothing);theinterestingbit is lp_attach.
Whatgoeson heredependson whethertheusersuppliedany parameters.Thepossibilitiesare:no
parameterssupplied,in which casetheprinterdriveruseseveryport thatis detected;theusersupplied
theparameter“auto”, in whichcaseonly portson which thedevice ID stringindicatesaprinteris present
areused;or theusersupplieda list of parallelport numbersto try, in which caseonly thoseareused.

For eachport thattheprinterdriverwantsto use(seelp_register), it calls
parport_register_device andstorestheresultingstructpardevicepointerin thelp_table. If the
usertold it to doso,it thenresetstheprinter.

Theotherinterestingpieceof theprinterdriver, from thepointof view of parport, is lp_write. In this
function,theuserspaceprocesshasdatathatit wantsprinted,andtheprinterdriverhandsit off to the
parport codeto dealwith.
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Chapter 6. The printer driver

Theparport functionsit usesthatwe havenotseenyetareparport_negotiate,
parport_set_timeout, andparport_write. Thesefunctionsarepartof theIEEE 1284
implementation.

Theway theIEEE1284protocolworksis thatthehosttells theperipheralwhattransfermodeit would
like to use,andtheperipheraleitheracceptsthatmodeor rejectsit; if themodeis rejected,thehostcan
try againwith adifferentmode.This is thenegotationphase.Oncetheperipheralhasaccepteda
particulartransfermode,datatransfercanbegin thatmode.

Theparticulartransfermodethattheprinterdriverwantsto useis namedin IEEE1284as
“compatibility” mode,andthefunctionto requestaparticularmodeis calledparport_negotiate.

#include � parport.h 


int parport_negotiate(struct parport *port, int mode);

Themodes parameteris asymbolicconstantrepresentinganIEEE 1284mode;in this instance,it is
IEEE1284_MODE_COMPAT. (Compatibilitymodeis slightly differentto theothermodes—ratherthan
beingspecificallyrequested,it is thedefault until anothermodeis selected.)

Backto lp_write then.First,accessto theparallelport is securedwith parport_claim_or_block.
At thispoint thedrivermightsleep,waiting for anotherdriver(perhapsaZip drivedriver, for instance)to
let theport go.Next, it goesto compatibilitymodeusingparport_negotiate.

Themainwork is donein thewrite-loop.In particular, theline thathandsthedataoverto parport reads:

written = parport_write (port, kbuf, copy_size);

Theparport_write functionwritesdatato theperipheralusingthecurrentlyselectedtransfermode
(compatibilitymode,in this case).It returnsthenumberof bytessuccessfullywritten:

#include � parport.h 


ssize_t parport_write(struct parport *port, const void *buf, size_t len);

ssize_t parport_read(struct parport *port, void *buf, size_t len);

(parport_read doeswhatit soundslike,but only worksfor modesin which reversetransferis
possible.Of course,parport_write only worksin modesin which forwardtransferis possible,too.)

Thebuf pointershouldbeto kernelspacememory, andobviously thelen parameterspecifiesthe
amountof datato transfer.
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In factwhatparport_write doesis call theappropriateblock transferfunctionfrom thestruct
parport_operations:

struct parport_operations {
[...]

/* Block read/write */
size_t (*epp_write_data) (struct parport *port,

const void *buf,
size_t len, int flags);

size_t (*epp_read_data) (struct parport *port,
void *buf, size_t len,
int flags);

size_t (*epp_write_addr) (struct parport *port,
const void *buf,
size_t len, int flags);

size_t (*epp_read_addr) (struct parport *port,
void *buf, size_t len,
int flags);

size_t (*ecp_write_data) (struct parport *port,
const void *buf,
size_t len, int flags);

size_t (*ecp_read_data) (struct parport *port,
void *buf, size_t len,
int flags);

size_t (*ecp_write_addr) (struct parport *port,
const void *buf,
size_t len, int flags);

size_t (*compat_write_data) (struct parport *port,
const void *buf,
size_t len, int flags);

size_t (*nibble_read_data) (struct parport *port,
void *buf, size_t len,
int flags);

size_t (*byte_read_data) (struct parport *port,
void *buf, size_t len,
int flags);

};

Thetransfercodein parport will tolerateadatatransferstall only for solong,andthis timeoutcanbe
specifiedwith parport_set_timeout, which returnstheprevioustimeout:
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#include � parport.h �

long parport_set_timeout(struct pardevice *dev, long inactivity);

This timeoutis specificto thedevice,andis restoredonparport_claim.

Thenext functionto look at is theonethatallowsprocessesto readfrom /dev/lp0: lp_read. It’ s
short,likelp_write.

Thesemanticsof readingfrom a line printerdeviceareasfollows:

• Switchto reversenibblemode.

• Try to readdatafrom theperipheralusingreversenibblemode,until eithertheuser-providedbuffer is
full or theperipheralindicatesthatthereis no moredata.

• If therewasdata,stop,andreturnit.

• Otherwise,we tried to readdataandtherewasnone.If theuseropenedthedevicenodewith the
O_NONBLOCK flag,return.Otherwisewait until aninterruptoccurson theport (or a timeoutelapses).
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Intr oduction to ppde v
Theprinteris accessiblethrough/dev/lp0; in thesameway, theparallelport itself is accessible
through/dev/parport0. Thedifferenceis in thelevel of controlthatyou haveover thewiresin the
parallelport cable.

With theprinterdriver, a user-spaceprogram(suchastheprinterspooler)cansendbytesin “printer
protocol”.Briefly, this meansthatfor eachbyte,theeightdatalinesaresetup, thena“strobe” line tells
theprinterto look at thedatalines,andtheprintersetsan“acknowledgement”line to saythatit got the
byte.Theprinterdriveralsoallows theuser-spaceprogramto readbytesin “nibble mode”,which is a
way of transferringdatafrom theperipheralto thecomputerhalf a byteat a time (andsoit’squiteslow).

In contrast,theppdev driver(accessedvia /dev/parport0) allowsyou to:

• examinestatuslines,
• setcontrollines,
• set/examinedatalines(andcontrolthedirectionof thedatalines),
• wait for aninterrupt(triggeredby oneof thestatuslines),
• find out how many new interruptshaveoccurred,
• setup aresponseto aninterrupt,
• useIEEE 1284negotiation(for telling peripheralwhich transfermode,to use)
• transferdatausinga specifiedIEEE1284mode.

User-level or kernel-le vel driver?
Thedecisionof whetherto chooseto write a kernel-level devicedriveror auser-level devicedriver
dependson severalfactors.Oneof themainonesfrom a practicalpoint of view is speed:kernel-level
devicedriversgetto run fasterbecausethey arenot preemptable,unlikeuser-level applications.

Anotherfactoris easeof development.It is in generaleasierto write a user-level driverbecause(a)one
wrongmovedoesnot resultin a crashedmachine,(b) youhaveaccessto userlibraries(suchastheC
library), and(c) debuggingis easier.

Programming interface
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Theppdev interfaceis largely thesameasthatof othercharacterspecialdevices,in thatit supports
open, close, read, write, andioctl. Theconstantsfor theioctl commandsarein
include/linux/ppdev.h.

Star ting and stopping: open and close

Thedevicenode/dev/parport0 representsany device thatis connectedto parport0, thefirst parallel
port in thesystem.Eachtimethedevicenodeis opened,it represents(to theprocessdoingtheopening)a
differentdevice. It canbeopenedmorethanonce,but only oneinstancecanactuallybein controlof the
parallelport atany time.A processthathasopened/dev/parport0 sharestheparallelport in thesame
way asany otherdevicedriver. A user-landdrivermaybesharingtheparallelportwith in-kerneldevice
driversaswell asotheruser-landdrivers.

Contr ol: ioctl
Most of thecontrolis done,naturallyenough,via theioctl call. Usingioctl, theuser-landdrivercan
controlboththeppdev driver in thekernelandthephysicalparallelport itself. Theioctl call takesas
parametersa file descriptor(theonereturnedfrom openingthedevicenode),acommand,andoptionally
(a pointerto) somedata.

PPCLAIM

Claimsaccessto theport.As auser-landdevicedriverwriter, youwill needto do thisbeforeyou
areableto actuallychangethestateof theparallelport in any way. Notethatsomeoperationsonly
affect theppdev driverandnot theport,suchasPPSETMODE; they canbeperformedwhile accessto
theport is not claimed.

PPEXCL

Instructsthekerneldriver to forbid any sharingof theportwith otherdrivers,i.e. it requests
exclusivity. ThePPEXCL commandis only valid whentheport is not alreadyclaimedfor use,andit
maymeanthatthenext PPCLAIM ioctl will fail: someotherdrivermayalreadyhaveregistered
itself on thatport.

Most devicedriversdon’t needexclusiveaccessto theport. It’ sonly providedin caseit is really
needed,for examplefor deviceswhereaccessto theport is requiredfor extensiveperiodsof time
(many seconds).

NotethatthePPEXCL ioctl doesn’t actuallyclaim theport thereandthen—actionis deferreduntil
thePPCLAIM ioctl is performed.
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PPRELEASE

Releasestheport.Releasingtheport undoestheeffectof claimingtheport. It allowsotherdevice
driversto talk to their devices(assumingthatthereareany).

PPYIELD

Yieldstheport to anotherdriver. Thisioctl is a kind of short-handfor releasingtheport and
immediatelyreclaimingit. It givesotherdriversa chanceto talk to their devices,but afterwards
claimstheport back.An exampleof usingthis would bein a user-landprinterdriver:oncea few
charactershavebeenwrittenwecouldgive theport to anotherdevicedriver for a while, but if we
still havecharactersto sendto theprinterwe wouldwanttheportbackassoonaspossible.

It is importantnot to claim theparallelport for too long,asotherdevicedriverswill haveno time to
servicetheir devices.If yourdevicedoesnot allow for parallelport sharingatall, it is betterto
claim theparallelport exclusively (seePPEXCL).

PPNEGOT

PerformsIEEE1284negotiationinto aparticularmode.Briefly, negotiationis themethodby which
thehostandtheperipheraldecideon a protocolto usewhentransferringdata.

An IEEE1284compliantdevicewill startout in compatibilitymode,andthenthehostcan
negotiateto anothermode(suchasECP).

Theioctl parametershouldbea pointerto anint; valuesfor this arein
incluce/linux/parport.h andinclude:

• IEEE1284_MODE_COMPAT

• IEEE1284_MODE_NIBBLE

• IEEE1284_MODE_BYTE

• IEEE1284_MODE_EPP

• IEEE1284_MODE_ECP

ThePPNEGOT ioctl actuallydoestwo things:it performstheon-the-wirenegotiation,andit sets
thebehaviour of subsequentread/write callssothatthey usethatmode(but seePPSETMODE).

PPSETMODE

Setswhich IEEE1284protocolto usefor theread andwrite calls.

Theioctl parametershouldbea pointerto anint.
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PPGETTIME

Retrievesthetime-outvalue.Theread andwrite callswill timeout if theperipheraldoesn’t
respondquickly enough.ThePPGETTIME ioctl retrievesthelengthof time thattheperipheralis
allowedto havebeforegiving up.

Theioctl parametershouldbea pointerto a structtimeval.

PPSETTIME

Setsthetime-out.Theioctl parametershouldbea pointerto a structtimeval.

PPWCONTROL

Setsthecontrollines.Theioctl parameteris a pointerto anunsignedchar,thebitwiseORof the
controlline valuesin include/linux/parport.h.

PPRCONTROL

Returnsthelastvaluewritten to thecontrolregister, in theform of anunsignedchar:eachbit
correspondsto acontrolline (althoughsomeareunused).Theioctl parametershouldbeapointer
to anunsignedchar.

This doesn’t actuallytouchthehardware;thelastvaluewritten is rememberedin software.This is
becausesomeparallelporthardwaredoesnot offer readaccessto thecontrolregister.

Thecontrollinesbitsaredefinedin include/linux/parport.h:

• PARPORT_CONTROL_STROBE

• PARPORT_CONTROL_AUTOFD

• PARPORT_CONTROL_SELECT

• PARPORT_CONTROL_INIT

PPFCONTROL

Frobsthecontrollines.Sinceacommonoperationis to changeoneof thecontrolsignalswhile
leaving theothersalone,it wouldbequiteinefficient for theuser-landdriver to have to use
PPRCONTROL, make thechange,andthenusePPWCONTROL. Of course,eachdrivercouldremember
whatstatethecontrollinesaresupposedto bein (they areneverchangedby anythingelse),but in
orderto providePPRCONTROL, ppdev mustrememberthestateof thecontrollinesanyway.

ThePPFCONTROL ioctl is for “frobbing” controllines,andis likePPWCONTROL but actson a
restrictedsetof controllines.Theioctl parameteris apointerto astructppdev_frob_struct:

struct ppdev_frob_struct {
unsigned char mask;
unsigned char val;
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};

Themask andval fieldsarebitwiseORsof controlline names(suchasin PPWCONTROL). The
operationperformedby PPFCONTROL is:

new_ctr = (old_ctr & ~mask) | val;

In otherwords,thesignalsnamedin mask aresetto thevaluesin val.

PPRSTATUS

Returnsanunsignedcharcontainingbitssetfor eachstatusline thatis set(for instance,
PARPORT_STATUS_BUSY). Theioctl parametershouldbea pointerto anunsignedchar.

PPDATADIR

Controlsthedataline drivers.Normally thecomputer’sparallelportwill drive thedatalines,but
for byte-widetransfersfrom theperipheralto thehostit is usefulto turnoff thosedriversandlet the
peripheraldrive thesignals.(If thedriverson thecomputer’sparallelport areleft on whenthis
happens,theport mightbedamaged.)

This is only neededin conjunctionwith PPWDATA or PPRDATA.

Theioctl parameteris apointerto anint. If theint is zero,thedriversareturnedon (forward
direction);if non-zero,thedriversareturnedoff (reversedirection).

PPWDATA

Setsthedatalines(if in forwardmode).Theioctl parameteris a pointerto anunsignedchar.

PPRDATA

Readsthedatalines(if in reversemode).Theioctl parameteris a pointerto anunsignedchar.

PPCLRIRQ

Clearstheinterruptcount.Theppdev driverkeepsa countof interruptsasthey aretriggered.
PPCLRIRQ storesthis countin anint, apointerto which is passedin astheioctl parameter.

In addition,theinterruptcountis resetto zero.

PPWCTLONIRQ

Seta triggerresponse.Afterwardswhenaninterruptis triggered,theinterrupthandlerwill setthe
controllinesasrequested.Theioctl parameteris a pointerto anunsignedchar,which is
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interpretedin thesamewayasfor PPWCONTROL.

Thereasonfor thisioctl is simply speed.Without thisioctl, respondingto aninterruptwould
startin theinterrupthandler, switchcontext to theuser-landdrivervia poll or select, andthen
switchcontext backto thekernelin orderto handlePPWCONTROL. Doing thewholelot in the
interrupthandleris a lot faster.

Transf erring data: read and write

Transferringdatausingread andwrite is straightforward.Thedatais transferringusingthecurrent
IEEE 1284mode(seethePPSETMODE ioctl). For modeswhich canonly transferdatain onedirection,
only theappropriatefunctionwill work, of course.

Waiting for events: poll and select

Theppdev driverprovidesuser-landdevicedriverswith theability to wait for interrupts,andthis is done
usingpoll (andselect, which is implementedin termsof poll).

Whena user-landdevicedriverwantsto wait for aninterrupt,it sleepswith poll. Whentheinterrupt
arrives,ppdev wakesit up (with a “read” event,althoughstrictly speakingthereis nothingto actually
read).

Examples
Presentedherearetwo demonstrationsof how to write a simpleprinterdriver for ppdev. Firstly wewill
usethewrite function,andafterthatwewill drive thecontrolanddatalinesdirectly.

Thefirst thing to do is to actuallyopenthedevice.

int drive_printer (const char *name)
{

int fd;
int mode; /* We’ll need this later. */

fd = open (name, O_RDWR);
if (fd == -1) {

perror ("open");
return 1;

}
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Herename shouldbesomethingalongthelinesof "/dev/parport0". (If youdon’t haveany
/dev/parport files,youcanmake themwith mknod; they arecharacterspecialdevicenodeswith
major99.)

In orderto do anythingwith theportwe needto claimaccessto it.

if (ioctl (fd, PPCLAIM)) {
perror ("PPCLAIM");
close (fd);
return 1;

}

Our printerdriverwill copy its input (from stdin) to theprinter, andit cando thatit oneof two ways.
Thefirst way is to handit all off to thekerneldriver, with theknowledgethattheprotocolthattheprinter
speaksis IEEE 1284’s“compatibility” mode.

/* Switch to compatibility mode. (In fact we don’t need
* to do this, since we start off in compatibility mode
* anyway, but this demonstrates PPNEGOT.)
mode = IEEE1284_MODE_COMPAT;
if (ioctl (fd, PPNEGOT, &mode)) {

perror ("PPNEGOT");
close (fd);
return 1;

}

for (;;) {
char buffer[1000];
char *ptr = buffer;
size_t got;

got = read (0 /* stdin */, buffer, 1000);
if (got < 0) {

perror ("read");
close (fd);
return 1;

}

if (got == 0)
/* End of input */
break;

while (got > 0) {
int written = write_printer (fd, ptr, got);
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if (written < 0) {
perror ("write");
close (fd);
return 1;

}

ptr += written;
got -= written;

}
}

Thewrite_printer functionis not picturedabove.This is becausethemainloop thatis shown canbe
usedfor bothmethodsof driving theprinter. Hereis oneimplementationof write_printer:

ssize_t write_printer (int fd, const void *ptr, size_t count)
{

return write (fd, ptr, count);
}

We handthedatato thekernel-level driver(usingwrite) andit handlestheprinterprotocol.

Now let’sdo it thehardway! In this particularexamplethereis nopracticalreasonto do anythingother
thanjust call write, becauseweknow thattheprintertalksanIEEE1284protocol.On theotherhand,
this particularexampledoesnotevenneeda user-landdriversincethereis alreadyakernel-level one;for
thepurposeof this discussion,try to imaginethattheprinterspeaksa protocolthatis not already
implementedunderLinux.

So,hereis thealternative implementationof write_printer (for brevity, errorcheckinghasbeen
omitted):

ssize_t write_printer (int fd, const void *ptr, size_t count)
{

ssize_t wrote = 0;

while (wrote < count) {
unsigned char status, control, data;
unsigned char mask = (PARPORT_STATUS_ERROR

| PARPORT_STATUS_BUSY);
unsigned char val = (PARPORT_STATUS_ERROR

| PARPORT_STATUS_BUSY);
struct parport_frob_struct frob;
struct timespec ts;
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/* Wait for printer to be ready */
for (;;) {

ioctl (fd, PPRSTATUS, &status);

if ((status & mask) == val)
break;

ioctl (fd, PPRELEASE);
sleep (1);
ioctl (fd, PPCLAIM);

}

/* Set the data lines */
data = * ((char *) ptr)++;
ioctl (fd, PPWDATA, &data);

/* Delay for a bit */
ts.tv_sec = 0;
ts.tv_nsec = 1000;
nanosleep (&ts, NULL);

/* Pulse strobe */
frob.mask = PARPORT_CONTROL_STROBE;
frob.val = PARPORT_CONTROL_STROBE;
ioctl (fd, PPFCONTROL, &frob);
nanosleep (&ts, NULL);

/* End the pulse */
frob.val = 0;
ioctl (fd, PPFCONTROL, &frob);
nanosleep (&ts, NULL);

wrote++;
}

return wrote;
}

To show abit moreof theppdev interface,hereis asmallpieceof codethatis intendedto mimic the
printer’ssideof printerprotocol.

for (;;)
{
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int irqc;
int busy = nAck | nFault;
int acking = nFault;
int ready = Busy | nAck | nFault;
char ch;

/* Set up the control lines when an interrupt happens. */
ioctl (fd, PPWCTLONIRQ, &busy);

/* Now we’re ready. */
ioctl (fd, PPWCONTROL, &ready);

/* Wait for an interrupt. */
{

fd_set rfds;
FD_ZERO (&rfds);
FD_SET (fd, &rfds);
if (!select (fd + 1, &rfds, NULL, NULL, NULL))

/* Caught a signal? */
continue;

}

/* We are now marked as busy. */

/* Fetch the data. */
ioctl (fd, PPRDATA, &ch);

/* Clear the interrupt. */
ioctl (fd, PPCLRIRQ, &irqc);
if (irqc > 1)

fprintf (stderr, "Arghh! Missed %d interrupt%s!\n",
irqc - 1, irqc == 2 ? "s" : "");

/* Ack it. */
ioctl (fd, PPWCONTROL, &acking);
usleep (2);
ioctl (fd, PPWCONTROL, &busy);

putchar (ch);
}

And hereis anexample(with noerrorcheckingatall) to show how to readdatafrom theport,usingECP
mode,with optionalnegotiationto ECPmodefirst.
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{
int fd, mode;
fd = open ("/dev/parport0", O_RDONLY | O_NOCTTY);
ioctl (fd, PPCLAIM);
mode = IEEE1284_MODE_ECP;
if (negotiate_first) {

ioctl (fd, PPNEGOT, &mode);
/* no need for PPSETMODE */

} else {
ioctl (fd, PPSETMODE, &mode);

}

/* Now do whatever we want with fd */
close (0);
dup2 (fd, 0);
if (!fork()) {

/* child */
execlp ("cat", "cat", NULL);
exit (1);

} else {
/* parent */
wait (NULL);

}

/* Okay, finished */
ioctl (fd, PPRELEASE);
close (fd);

}
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parpor t_device_n um

Name parport_device_num — convertdevicecoordinates

Synopsis

int parport_device_num (int parport, int mux, int daisy);

Arguments

parport

parallelportnumber

mux

multiplexor port number(-1 for no multiplexor)

daisy

daisychainaddress(-1 for nodaisychainaddress)

Description
This triesto locateadeviceon thegivenparallelport,multiplexor portanddaisychainaddress,and
returnsits devicenumberor -NXIO if no devicewith thosecoordinatesexists.

parpor t_device_coor ds

Name parport_device_coords — convertcanonicaldevicenumber
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Synopsis

int parport_device_coords (int devnum, int * parport, int * mux, int *
daisy);

Arguments

devnum

devicenumber

parport

pointerto storagefor parallelport number

mux

pointerto storagefor multiplexor port number

daisy

pointerto storagefor daisychainaddress

Description
This functionconvertsadevicenumberinto its coordinatesin termsof which parallelport in thesystem
it is attachedto, whichmultiplexor port it is attachedto if thereis a multiplexor on thatport,andwhich
daisychainaddressit hasif it is in adaisychain.

Thecallermustallocatestoragefor parport, mux, anddaisy .

If thereis nodevicewith thespecifieddevicenumber, -ENXIO is returned.Otherwise,thevaluespointed
to by parport, mux, anddaisy aresetto thecoordinatesof thedevice,with -1 for coordinateswith
no value.

This functionis not actuallyveryuseful,but this interfacewassuggestedby IEEE 1284.3.

parpor t_find_de vice

Name parport_find_device — find a specificdevice
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Synopsis

int parport_find_device (const char * mfg, const char * mdl, int from);

Arguments

mfg

requiredmanufacturerstring

mdl

requiredmodelstring

from

previousdevicenumberfoundin search,or NULL for new search

Description
This walksthroughthelist of parallelport deviceslooking for adevicewhose’MFG’ stringmatches
mfg andwhose’MDL ’ stringmatchesmdl in their IEEE1284Device ID.

Whena device is foundmatchingthoserequirements,its devicenumberis returned;if thereis no
matchingdevice,a negativevalueis returned.

A new searchit initiatedby passingNULL asthefrom argument.If from is notNULL, thesearch
continuesfrom thatdevice.

parpor t_find_c lass

Name parport_find_class — find a device in a specifiedclass

Synopsis

int parport_find_class (parport_device_class cls, int from);
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Arguments

cls

requiredclass

from

previousdevicenumberfoundin search,or NULL for new search

Description
This walksthroughthelist of parallelport deviceslooking for adevicewhose’CLS’ stringmatchescls
in their IEEE1284Device ID.

Whena device is foundmatchingthoserequirements,its devicenumberis returned;if thereis no
matchingdevice,a negativevalueis returned.

A new searchit initiatedby passingNULL asthefrom argument.If from is notNULL, thesearch
continuesfrom thatdevice.

parpor t_register_driver

Name parport_register_driver — registeraparallelport devicedriver

Synopsis

int parport_register_driver (struct parport_driver * drv);

Arguments

drv

structuredescribingthedriver
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Description
This canbecalledby aparallelportdevicedriver in orderto receivenotificationsaboutportsbeing
foundin thesystem,aswell asportsno longeravailable.

Thedrv structureis allocatedby thecallerandmustnot bedeallocateduntil aftercalling
parport_unregister_driver.

Returns0 onsuccess.Currentlyit alwayssucceeds.

parpor t_unregister_driver

Name parport_unregister_driver — deregisteraparallelport devicedriver

Synopsis

void parport_unregister_driver (struct parport_driver * arg);

Arguments

arg

structuredescribingthedriver thatwasgivento parport_register_driver

Description
This shouldbecalledby aparallelport devicedriver thathasregistereditself using
parport_register_driver whenit is aboutto beunloaded.

Whenit returns,thedriver’sattach routinewill no longerbecalled,andfor eachport thatattach was
calledfor, thedetach routinewill havebeencalled.

If thecaller’sattach functioncanblock, it is their responsibilityto makesureto wait for it to exit
beforeunloading.
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parpor t_register_de vice

Name parport_register_device — registeradeviceon aparallelport

Synopsis

struct pardevice * parport_register_device (struct parport * port, const char
* name, int (*pf) (void *), void (*kf) (void *), void (*irq_func) (int, void
*, struct pt_regs *), int flags, void * handle);

Arguments

port

port to which thedevice is attached

name

a nameto referto thedevice

pf

preemptioncallback

kf

kick callback(wake-up)

irq_func

interrupthandler

flags

registrationflags

handle

datafor callbackfunctions
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Description
This function,calledby parallelportdevicedrivers,declaresthatadevice is connectedto aport,andtells
thesystemall it needsto know.

Thename is allocatedby thecallerandmustnot bedeallocateduntil thecallercalls
parport_unregister_device for thatdevice.

Thepreemptioncallbackfunction,pf, is calledwhenthisdevicedriverhasclaimedaccessto theport
but anotherdevicedriverwantsto useit. It is givenhandle asits parameter, andshouldreturnzeroif it
is willing for thesystemto releasetheport to anotherdriveron its behalf.If it wantsto keepcontrolof
theport it shouldreturnnon-zero,andno actionwill betaken.It is goodmannersfor thedriver to try to
releasetheportat theearliestopportunityafterits preemptioncallbackrejectsapreemptionattempt.
Notethatif a preemptioncallbackis happy for preemptionto go ahead,thereis noneedto releasethe
port; it is doneautomatically. This functionmaynot block,asit maybecalledfrom interruptcontext. If
thedevicedriverdoesnot supportpreemption,pf canbeNULL.

Thewake-up(“kick”) callbackfunction,kf, is calledwhentheport is availableto beclaimedfor
exclusiveaccess;thatis, parport_claim is guaranteedto succeedwhencalledfrom insidethewake-up
callbackfunction.If thedriverwantsto claim theport it shoulddo so;otherwise,it neednot takeany
action.This functionmaynot block,asit maybecalledfrom interruptcontext. If thedevicedriverdoes
not wantto beexplicitly invited to claim theport in thisway, kf canbeNULL.

Theinterrupthandler, irq_func, is calledwhenaninterruptarrivesfrom theparallelport.Notethatif
a devicedriverwantsto useinterruptsit shoulduseparport_enable_irq, andcanalsochecktheirq
memberof theparportstructurerepresentingtheport.

Theparallelport (lowlevel) driver is theonethathascalledrequest_irq andwhoseinterrupthandleris
calledfirst. Thishandlerdoeswhateverneedsto bedoneto thehardwareto acknowledgetheinterrupt
(for PC-styleportsthereis nothingspecialto bedone).It thentells theIEEE 1284codeaboutthe
interrupt,whichmayinvolvereactingto anIEEE 1284eventdependingon thecurrentIEEE 1284phase.
After this, it callsirq_func. Needlessto say, irq_func will becalledfrom interruptcontext, and
maynot block.

ThePARPORT_DEV_EXCL flag is for preventingport sharing,andsoshouldonly beusedwhensharing
theport with otherdevicedriversis impossibleandwould leadto incorrectbehaviour. Useit sparingly!
Normally, flags will bezero.

This functionreturnsa pointerto a structurethatrepresentsthedeviceon theport,or NULL if thereis not
enoughmemoryto allocatespacefor thatstructure.
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parpor t_unregister_de vic e

Name parport_unregister_device — deregisteradeviceon aparallelport

Synopsis

void parport_unregister_device (struct pardevice * dev);

Arguments

dev

pointerto structurerepresentingdevice

Description
This undoestheeffectof parport_register_device.

parpor t_open

Name parport_open — find a deviceby canonicaldevicenumber

Synopsis

struct pardevice * parport_open (int devnum, const char * name, int (*pf)
(void *), void (*kf) (void *), void (*irqf) (int, void *, struct pt_regs *),
int flags, void * handle);
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Arguments

devnum

canonicaldevicenumber

name

nameto associatewith thedevice

pf

preemptioncallback

kf

kick callback

irqf

interrupthandler

flags

registrationflags

handle

driverdata

Description
This functionis similar to parport_register_device, exceptthatit locatesa deviceby its number
ratherthanby theport it is attachedto. Seeparport_find_device andparport_find_class.

All parametersexceptfor devnum arethesameasfor parport_register_device. Thereturnvalue
is thesameasfor parport_register_device.

parpor t_close

Name parport_close — closeadeviceopenedwith parport_open()
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Synopsis

void parport_close (struct pardevice * dev);

Arguments

dev

device to close

Description
This is to parport_open asparport_unregister_device is to parport_register_device.

parpor t_claim

Name parport_claim — claimaccessto aparallelportdevice

Synopsis

int parport_claim (struct pardevice * dev);

Arguments

dev

pointerto structurerepresentingadeviceon theport

Description
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This functionwill not blockandsocanbeusedfrom interruptcontext. If parport_claim succeedsin
claimingaccessto theport it returnszeroandtheport is availableto use.It mayfail (returningnon-zero)
if theport is in useby anotherdriverandthatdriver is not willing to relinquishcontrolof theport.

parpor t_claim_or_b loc k

Name parport_claim_or_block — claim accessto aparallelport device

Synopsis

int parport_claim_or_block (struct pardevice * dev);

Arguments

dev

pointerto structurerepresentingadeviceon theport

Description
This behaveslikeparport_claim, but will block if necessaryto wait for theport to befree.A return
valueof 1 indicatesthatit slept;0 meansthatit succeededwithoutneedingto sleep.A negativeerror
codeindicatesfailure.

parpor t_release

Name parport_release — giveup accessto a parallelport device
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Synopsis

void parport_release (struct pardevice * dev);

Arguments

dev

pointerto structurerepresentingparallelport device

Description
This functioncannotfail, but it shouldnot becalledwithout theport claimed.Similarly, if theport is
alreadyclaimedyoushouldnot try claimingit again.

parpor t_yield

Name parport_yield — relinquisha parallelport temporarily

Synopsis

int parport_yield (struct pardevice * dev);

Arguments

dev

a deviceon theparallelport

Description
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This functionrelinquishestheport if it would behelpful to otherdriversto do so.Afterwardsit triesto
reclaimtheport usingparport_claim, andthereturnvalueis thesameasfor parport_claim. If it
fails, theport is left unclaimedandit is thedriver’s responsibilityto reclaimtheport.

Theparport_yield andparport_yield_blocking functionsarefor markingpointsin thedriverat
which otherdriversmayclaim theport andusetheir devices.Yielding theport is similar to releasingit
andreclaimingit, but is moreefficientbecausenoactionis takenif therearenootherdevicesneedingthe
port. In fact,nothingis doneevenif thereareotherdeviceswaitingbut thecurrentdevice is still within
its “timeslice”. Thedefault timesliceis half a second,but it canbeadjustedvia the/procinterface.

parpor t_yield_b loc king

Name parport_yield_blocking — relinquisha parallelport temporarily

Synopsis

int parport_yield_blocking (struct pardevice * dev);

Arguments

dev

a deviceon theparallelport

Description
This functionrelinquishestheport if it would behelpful to otherdriversto do so.Afterwardsit triesto
reclaimtheport usingparport_claim_or_block, andthereturnvalueis thesameasfor
parport_claim_or_block.
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parpor t_negotiate

Name parport_negotiate — negotiateanIEEE 1284mode

Synopsis

int parport_negotiate (struct parport * port, int mode);

Arguments

port

port to use

mode

modeto negotiateto

Description
Usethis to negotiateto a particularIEEE1284transfermode.Themode parametershouldbeoneof the
constantsin parport.hstartingIEEE1284_MODE_xxx.

Thereturnvalueis 0 if theperipheralhasacceptedthenegotiationto themodespecified,-1 if the
peripheralis not IEEE1284compliant(or not present),or 1 if theperipheralhasrejectedthenegotiation.

parpor t_write

Name parport_write — write ablockof datato aparallelport
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Synopsis

ssize_t parport_write (struct parport * port, const void * buffer, size_t
len);

Arguments

port

port to write to

buffer

databuffer (in kernelspace)

len

numberof bytesof datato transfer

Description
This will write up to len bytesof buffer to theport specified,usingtheIEEE 1284transfermode
mostrecentlynegotiatedto (usingparport_negotiate), aslongasthatmodesupportsforward
transfers(hostto peripheral).

It is thecaller’s responsibilityto ensurethatthefirst len bytesof buffer arevalid.

This functionreturnsthenumberof bytestransferred(if zeroor positive),or elseanerrorcode.

parpor t_read

Name parport_read — reada blockof datafrom a parallelport

Synopsis

ssize_t parport_read (struct parport * port, void * buffer, size_t len);
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Arguments

port

port to readfrom

buffer

databuffer (in kernelspace)

len

numberof bytesof datato transfer

Description
Thiswill readup to len bytesof buffer to theport specified,usingtheIEEE1284transfermodemost
recentlynegotiatedto (usingparport_negotiate), aslongasthatmodesupportsreversetransfers
(peripheralto host).

It is thecaller’s responsibilityto ensurethatthefirst len bytesof buffer areavailableto write to.

This functionreturnsthenumberof bytestransferred(if zeroor positive),or elseanerrorcode.

parpor t_set_timeout

Name parport_set_timeout — settheinactivity timeoutfor adevice

Synopsis

long parport_set_timeout (struct pardevice * dev, long inactivity);

Arguments

dev

deviceon a port
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inactivity

inactivity timeout(in jif fies)

Description
This setstheinactivity timeoutfor a particulardeviceon a port.Thisaffectsfunctionslike
parport_wait_peripheral. Thespecialvalue0 meansnot to call schedule while dealingwith this
device.

Thereturnvalueis thepreviousinactivity timeout.

Any callersof parport_wait_event for this devicearewokenup.
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Appendix B. The Lin ux 2.2 Parallel Por t
Subsystem
Althoughtheinterfacedescribedin this documentis largelynew with the2.4kernel,thesharing
mechanismis availablein the2.2kernelaswell. Thefunctionsavailablein 2.2are:

• parport_register_device

• parport_unregister_device

• parport_claim

• parport_claim_or_block

• parport_release

• parport_yield

• parport_yield_blocking

In addition,negotiationto reversenibblemodeis supported:

int parport_ieee1284_nibble_mode_ok(struct parport *port, unsigned char
mode);

Theonly valid valuesfor mode are0 (for reversenibblemode)and4 (for Device ID in reversenibble
mode).

This functionis obsoletedby parport_negotiate in Linux 2.4,andhasbeenremoved.

49




