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Chapter 1

Intr oduction

1.1 What you needto know

Thereaderof this documents requiredto have someknowledgein the areaof digital
video broadcastindDVB) and shouldbe familiar with part| of ISO/IEC 13818, i.e
you shouldknow whata program/transpogtream(PS/TS)is andwhatis meantby a
pacletizedelementarystream(PES)or anl-frame.

It is alsonecessaryo know how to accesainix/linux devicesandhow to useioctl
calls. This alsoincludesthe knowledgeof C or C++.

1.2 History

Thefirst API for DVB cardswe usedat Corvergencein late 1999 was an extension
of the Video4Linux APl which wasprimarily developedfor framegrabbercards. As
suchit wasnotreally well suitedto be usedfor DVB cardsandtheir new featuredike
recordingMPEG streamandfiltering severalsectionrandPESdatastreamstthesame
time.

In early 2000, we were approachedby Nokia with a proposalfor a new standard
Linux DVB API. As a commitmentto the developmentof terminalsbasedon open
standardsNokia andCornvergencemadeit availableto all Linux developersandpub-
lishedit onht t p: // www. | i nuxt v. or g/ in SeptembeR000.Corvergences the
maintainerof the Linux DVB API. Togethemwith the LinuxTV community(i.e. you,
the readerof this document),the Linux DVB API will be constantlyreviewed and
improved upon. With the Linux driver for the Siemens/HauppaudaVB PCI card
Cornvergenceprovidesafirstimplementatiorof the Linux DVB API.

1.3 Overview

A DVB PCI cardor DVB set-top-box(STB) usually consistsof the following main
hardwarecomponents:

(©2001cornvergenceantegratedmediaGmbH



2 INTRODUCTION

CA » Demuxer

/ Frontend
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Figurel.1: Component®f aDVB card/STB

¢ Frontendconsistingof tunerandDVB demodulator

Heretheraw signalreacheghe DVB hardwarefrom a satellitedish or antenna
or directly from cable.The frontenddown-corvertsanddemodulateshis signal
into an MPEGtransportstream(TS).

e SECfor controllingexternalhardwarelike LNBs andantennas

This part of the hardware can sendsignalsback throughthe satellite cableto
control the polarizationof the LNB, to switch betweendifferentLNBs or even
to controlthe movementf a dishrotor.

e ConditionalAccesyCA) hardwarelik e Cl adapterandsmartcardslots

ThecompleteT Sis passedhroughthe CA hardware.Programdo whichtheuser
hasaccesgcontrolledby thesmartcard)aredecodedn realtime andre-inserted
into theTS.

e DemultiplexerwhichfilterstheincomingDVB stream

Thedemultiplexersplitsthe TSinto its componenttik eaudioandvideostreams.
Besidesusually several of suchaudio and video streamsit also containsdata
stramswith informationaboutthe programsofferedin this or other streamsof
the sameprovider.

e MPEG2audioandvideodecoder

Themaintargetsof thedemultiplexerarethe MPEG2audioandvideodecoders.
After decodingthe passon the uncompressedudioandvideo to the computer
screeror (througha PAL/NTSC encoderfoaTV set.

Figurel.1shows acrudeschematiof thecontrolanddataflow betweerthosecompo-
nents.

(©2001cornvergencentegratedmediaGmbH



1.4.Linux DVB Devices 3

OnaDVB PClcardnotall of thesehave to be presensincesomefunctionalitycan
be providedby themain CPU of the PC(e.g. MPEG pictureandsounddecoding)or is
not needede.g. for data-onlyuseslike “internetover satellite”). Also not every card
or STB providesconditionalacces$ardware.

1.4 Linux DVB Devices

The Linux DVB API lets you control thesehardware componentghroughcurrently
six Unix-style charactedevicesfor video,audio,frontend,SEC,demuxandCA. The
video and audio devices control the MPEG2 decoderhardware, the frontend device
the tunerandthe DVB demodulator Externalhardware like DISEQC switchesand
rotorscanbe controlledthroughthe SECdevice. The demuxdevice givesyou control
over the PES and sectionfilters of the hardware. If the hardware doesnot support
filtering thesefilters canbe implementedn software. Finally, the CA device controls
all the conditionalaccessapabilitiesof the hardware. It candependon theindividual
securityrequirement®f the platform,if andhow mary of the CA functionsaremade
availableto theapplicationthroughthis device.

All devicescanbefoundin the/ dev treeunder/ dev/ ost , whereOST stands
for OpenStandardgerminal. Theindividual devicesarecalled

/ dev/ ost/ audi o,

/ dev/ ost/ vi deo,

/ dev/ ost / gpskf e,

/ dev/ ost/ ganf e,

/ dev/ ost/ sec,

/ dev/ ost / denux,

/ dev/ ost/ ca,

but we will omitthe“/ dev/ ost /" in thefurtherdicussionof thesedevices.

If morethanone cardis presentin the systemthe other cardscan be accessed
throughthecorrespondingleviceswith thecard'snumberappended! dev/ ost / dermux0
(which is identicalto / dev/ ost / denmux) would, e.g.,control the demultiplexer of
thefirst card,while / dev/ ost / demux1 would controlthe demultiplexer of the sec-
ondcard,andsoon.

More detailsaboutthe datastructuresandfunction calls of all the devicesarede-
scribedin thefollowing chapters.

1.5 DVB Deviceswith Devfs

RecentLinux kernelversionssupporta specialfile systemcalled devfs whichis are-
placementor thetraditionaldevice directory With devfs aLinux DVB driverwill only

(©2001corvergenceantegratedmediaGmbH



4 INTRODUCTION

createthosedevice file entrieswhich actuallyexist. It alsomakesdealingwith more
complex DVB hardwaremucheasier Thedevice structuredescribedaboreis notwell
suitedto dealwith multiple DVB cardswith morethanonefrontendor demultiplexer.
Considere.g.,two DVB cardsonewith two frontendsandonedemultiplexer, theother
with onefrontendandtwo demultiplexers.|If we justassignthemconsecutie numbers,
therewould bea demultiplexeranda frontendwhich do notbelongo the samecardbut
have the samenumber

With devfs we proposea differentschemefor the device names. Theroot direc-
tory for all DVB cardswill be/ dev/ dvb. Eachcardgetsassigneda sub-directory
with the name/ dev/ car dO, / dev/ car d1, etc. The files createdin thesesub-
directorieswill correspondilirectlyto the hardwareactuallypresenbnthecard.Thus,
if thefirst cardhasoneQAM frontend,onedemultiplexerandotherwiseno otherhard-
ware,only/ dev/ dvb/ car dO/ ganf e0 and/ dev/ dvb/ car d0/ dermux0 will be
created.Whena secondDVB-S cardwith onefrontend(including SEC)device, two
demultiplexersandanMPEG2audio/videadecodeis addedthecomplete dev/ dvb
treewill look likethis:

/ dev/ dvb/ car dO/ ganD
denux0

/ dev/ dvb/ card1/ vi deoO
audi o0
demux0
demux1
gpskf e0
secO

1.6 Usingthe Devices

(©2001cornvergencentegratedmediaGmbH



Chapter 2

DVB Video Device

TheDVB videodevice controlsthe MPEG2videodecodenf theDVB hardware.lt can
beaccessethrough/ dev/ ost / vi deo. Theincludefile ost / vi deo. h defineghe
datatypesandlists all I/O calls.

2.1 VideoData Types

2.1.1 videoFormat_t
Thevi deoFor mat _t datatypedefinedby

typedef enum {
VI DEO_FORMAT 4 3,
VI DEO_FORVAT_16_9
} videoFormat t;

is usedin the VIDEO_SET_.FORMAT function(2.2.2( to tell the driver which aspect
ratiotheoutputhardware(e.g. TV) has.It is alsousedn thedatastructurevideoStatus
(2.1.9 returnedoy VIDEO_GET_STATUS (2.2.10 andvideoEent(2.1.9 returnecdby
VIDEO_GET_EVENT (2.2.19) which reportaboutthe display format of the current
videostream.

2.1.2 videoDisplayFormat_t

In casethe display format of the video streamand of the display hardwarediffer the
applicationhasto specifyhow to handlethe croppingof the picture. This canbedone
usingthe VIDEO_SET.DISPLAY _FORMAT call (2.2.129 which accepts

typedef enum {

VI DEO_PAN_SCAN,

VI DEO_LETTER_BOX,

VI DEO_CENTER_CUT_QUT
} videoDi spl ayFormat _t;

(©2001corvergenceantegratedmediaGmbH



6 DVB VIDEO DEVICE

asargument.

2.1.3 videostreamsource

The video streamsourceis setthroughthe VIDEO_SELECT.SOURCEcall andcan
take the following values,dependingon whetherwe are replayingfrom an internal
(demuwer) or external(userwrite) source.

typedef enum {
VI DEO_SOURCE_DEMUX,
VI DEO_SOURCE_MEMORY
} videoStreanSource_t;

VIDEO_SOURCEDEMUX selectsthe demultiplexer (fed either by the frontend or
the DVR device) asthe sourceof thevideostream.If VIDEO_SOURCEMEMORY is
selectedhe streamcomesfrom the applicationthroughthewr i t e() systemcall.

2.1.4 videoplay state

The following valuescanbe returnedby the VIDEO_GET_STATUS call representing
the stateof videoplayback.

typedef enum {
VI DEO_STOPPED,
VI DEO_PLAYI NG
VI DEO_FREEZED
} videoPl ayState t;

2.1.5 videoevent

Thefollowingis thestructureof avideoeventasit isreturnedy theVIDEO_GET_EVENT
call.

struct vi deoEvent {

int32_t type;
time_t tinestanp;
uni on {

vi deoFormat _t vi deoFor nat ;
Py
b
2.1.6 videostatus

The VIDEO_GET_STATUS call returnsthe following structureinforming aboutvari-
ousstatef the playbackoperation.

(©2001cornvergencentegratedmediaGmbH



2.1.Video Data Types 7

struct videoStatus {
bool ean vi deoBl ank;
vi deoPl ayState_t pl ayState;
vi deoSt r eanSource_t streanfSour ce;
vi deoFormat _t vi deoFor mat ;
vi deoDi spl ayFormat _t di spl ayFor mat ;

s

If videoBlankis setvideowill beblankedoutif thechanneis changedr if playbackis

stopped.Otherwise the last picturewill be displayed.playStatendicatesif thevideo

is currentlyfrozen,stoppedpor beingplayedback. The streamSourceorrespondso

the seletedsourcefor the video stream. It can comeeither from the demultiplexer

or from memory The videoFormatindicatesthe aspectratio (one of 4:3 or 16:9) of

the currentlyplayedvideo stream.Finally, displayFormatcorrespondso the selected
croppingmodein casethe sourcevideo formatis not the sameasthe format of the

outputdevice.

2.1.7 videodisplay still picture

An I-frame displayedvia the VIDEO_STILLPICTURE call is passedn within the
following structure.

/* pointer to and size of a single ifrane in nenmory */
struct videoDi splayStillPicture {

char *i Franeg;

int32_t size;

b

2.1.8 videocapabilities

A callto VIDEO_GET_CAPABILITIES returnsanunsignedntegerwith thefollowing
bits setaccordingo the hardwarescapabilities.

/* bit definitions for capabilities: */

/* can the hardware decode MPEGL and/or MPERXR? */

#defi ne VI DEO_CAP_MPEGL 1

#defi ne VI DEO_CAP_MPE®R 2

/* can you send a system and/or program streamto video device?

(you still have to open the video and the audi o device but only
send the streamto the video device) */
#defi ne VI DEO_CAP_SYS 4

#def i ne VI DEO_CAP_PROG 8

/* can the driver also handle SPU, NAVI and CSS encoded data?
(CSS APl is not present yet) */

#defi ne VI DEO CAP_SPU 16

#define VIDEO CAP_NAVI 32

#def i ne VI DEO CAP_CSS 64

(©2001corvergenceantegratedmediaGmbH



8 DVB VIDEO DEVICE

2.1.9 videosystem

A call to VIDEO_SET_SYSTEM setsthe desiredvideo systemfor TV output. The
following systemtypescanbeset:

typedef enum {
VI DEO_SYSTEM PAL,
VI DEO_SYSTEM NTSC,
VI DEO_SYSTEM PALN,
VI DEO_SYSTEM PALNc,
VI DEO_SYSTEM PALM
VI DEO_SYSTEM NTSC60,
VI DEO_SYSTEM PAL60,
VI DEO_SYSTEM PALM50
} videoSystemt;

2.1.10 video highlights

Calling the ioctl VIDEO_SET HIGHLIGHTS poststhe SPU highlight information.
The call expectsthefollowing formatfor thatinformation:

t ypedef
struct videoHi ghlight {
bool ean acti ve; /* 1=show hi ghl i ght, O=hide highlight */
uint8 t contrastl; /* 7- 4 Pattern pixel contrast */
/* 3- 0 Background pixel contrast */
uint8 t contrast2; /* 7- 4 Enphasis pixel-2 contrast */
/* 3- 0 Enphasis pixel-1 contrast */
uint8 t colorl; /* 7- 4 Pattern pixel color */
/* 3- 0 Background pixel color */
uint8_t col or2; /* 7- 4 Enphasis pixel-2 color */
/* 3- 0 Enphasis pixel-1 color */

uint32_t ypos; /* 23-22 auto action node */
/* 21-12 start y */
/* 9- 0 endy */
ui nt 32_t xpos; /* 23-22 button col or nunber */
/* 21-12 start x */
/* 9- 0 end x */
} videoH ghlight _t;

2.1.11 videoSPU

Calling VIDEO_SET_SPUdeactvatesor activatesSPUdecodingaccordingo thefol-
lowing format:

t ypedef
struct vi deoSPU {

(©2001cornvergencentegratedmediaGmbH



2.1.Video Data Types 9

bool ean acti ve;
int stream D;
} videoSPU t;

2.1.12 video SPUpalette
Thefollowing structurds usedo settheSPUpaletteby calling VIDEO_SPUPALETTE:

t ypedef
struct vi deoSPUPal ett e{ [* SPU Pal ette information */

i nt

| engt h;

uint8_ t *palette;
} videoSPUPal ette_t;

2.1.13 videoNAVI pack

In orderto getthe navigationaldatathefollowing structurehasto be passedo theioctl
VIDEO_GET_NAVI:

t ypedef
struct vi deoNavi Pack{

i nt

| engt h; [* 0 ... 1024 */

uint8 t datal 1024];
} vi deoNavi Pack_t ;

2.1.14 video attrib utes
Thefollowing attributescanbe setby acall to VIDEO_SET ATTRIBUTES:

typedef uintl1l6_t videoAttributes_t;

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

bits:

15-14

13-12

11-10
9- 8
7

oN 01O

descr. */

Vi deo conpression node (0=MPEG 1, 1=MPEG 2) */

TV system (0=525/60, 1=625/50) */

Aspect ratio (0=4:3, 3=16:9) */

permitted display node on 4:3 nonitor (O=both, 1=only pan-sca */
line 21-1 data present in GOP (1l=yes, 0=no) */

line 21-2 data present in GOP (1l=yes, 0=no) */

source resolution (0=720x480/576, 1=704x480/576, 2=352x480/57 */
source | etterboxed (1=yes, 0=no) */

filmcamera node (O=canera, 1=film (625/50 only)) */

(©2001corvergenceantegratedmediaGmbH



10 DVB VIDEO DEVICE

2.2 VideoFunction Calls

2.2.1 open()

DESCRIPTION

This systemcall opensa namedvideo device (e.g. /dev/ost/video)for subse-
quentuse.

Whenanopen()call hassucceededhe device will bereadyfor use. Thesig-
nificanceof blockingor non-blockingmodeis describedn thedocumentation
for functionswherethereis a difference. It doesnot affect the semanticof
theopen()call itself. A device openedn blockingmodecanlater be putinto
non-blockingmode(andvice versa)usingthe F_.SETFL commandbf thefcntl
systemcall. Thisis a standardsystemcall, documentedn the Linux manual
pagefor fcntl. Only oneusercanopenthe Video Device in O_.RDWR mode.
All otherattemptgo openthe device in this modewill fail, andanerror-code
will bereturned.f theVideoDeviceis openedn O_.RDONLY mode theonly
ioctl call thatcanbe usedis VIDEO_GET_STATUS. All othercall will return
anerrorcode.

SYNOPSIS
i nt open(const char *deviceNane, int flags);

PARAMETERS
const char *device- Nameof specificvideodevice.

Name
int flags A bit-wise OR of thefollowing flags:
O_RDONLY read-onlyaccess
O_RDWR read/writeaccess
O_NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)
ERRORS
ENODEV Device driver notloaded/&ailable.
EINTERNAL Internalerror.
EBUSY Device or resourcebusy.
EINVAL Invalid agument.
2.2.2 close()
DESCRIPTION

This systemcall closesa previously openedvideodevice.
SYNOPSIS

int close(int fd);
PARAMETERS

(©2001corvergencentegratedmediaGmbH



2.2.Video Function Calls 11

int fd File descriptoreturnedby a previouscall to open().
ERRORS

EBADF fd is notavalid openfile descriptor
2.2.3 write()
DESCRIPTION

This systemcall canonly be usedif VIDEO_SOURCEMEMORY is selected
in theioctl call VIDEO_SELECT.SOURCE .Thedataprovidedshallbein PES
format, unlessthe capability allows otherformats. If O_NONBLOCK is not
specifiedthefunctionwill block until buffer spaces available. The amountof
datato betransferreds implied by count.

SYNOPSIS
sizet wite(int fd, const void *buf, sizet count);

PARAMETERS

int fd File descriptoreturnedby a previouscall to open().
void *buf Pointerto the buffer containingthe PESdata.
sizet count Sizeof buf.

ERRORS
EPERM Mode VIDEO_SOURCEMEMORY notselected.
ENOMEM Attemptedto write moredatathantheinternalbuffer can

hold.

EBADF fd is notavalid openfile descriptor

2.2.4 VIDEO _STOP

DESCRIPTION

This ioctl call asksthe Video Device to stopplaying the currentstream. De-
pendingontheinputparameterthescreercanbeblankedoutor displayingthe

lastdecodedrame.

SYNOPSIS
int ioctl(fd, int request = VIDEOSTOP, bool ean
node) ;

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_STOPfor thiscommand.
Booleanmode Indicateshow the screershallbe handled.

TRUE: Blank screenwhenstop.
FALSE: Shawv lastdecodedrame.
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ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internal error, possiblyin the communicationwith the

DVB subsystem.

2.2.5 VIDEO _PLAY

DESCRIPTION

This ioctl call asksthe Video Device to startplaying a video streamfrom the
selectedsource.

SYNOPSIS
int ioctl(fd, int request = VIDEOPLAY);
PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_PLAY for thiscommand.
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internal error, possiblyin the communicationwith the

DVB subsystem.

2.2.6 VIDEO _FREEZE

DESCRIPTION

This ioctl call suspendsthe live video stream being played. Decod-
ing and playing are frozen. It is then possibleto restartthe decoding
and playing processof the video stream using the VIDEO_CONTINUE
command. If VIDEO_SOURCEMEMORY is selectedin the ioctl call
VIDEO_SELECT.SOURCE,the DVB subsystemwill not decodeary more
datauntil theioctl call VIDEO_CONTINUE or VIDEO_PLAY is performed.

SYNOPSIS
int ioctl(fd, int request = VI DEOFREEZE);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_FREEZEfor thiscommand.
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internal error, possiblyin the communicationwith the

DVB subsystem.
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2.2.7 VIDEO _CONTINUE

DESCRIPTION

This ioctl call restartsdecodingand playing processe®f the video stream
which wasplayedbeforea call to VIDEO_FREEZEwasmade.

SYNOPSIS
int ioctl(fd, int request = VI DEO.CONTI NUE);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsVIDEO_CONTINUE for thiscommand.
ERRORS

EBADF fd is notavalid openfile descriptor

EINTERNAL Internal error, possiblyin the communicationwith the

DVB subsystem.

2.2.8 VIDEO _SELECT_SOURCE

DESCRIPTION

Thisioctl callinformsthevideodevice which sourceshallbeusedfor theinput
data. The possiblesourcesaredemuxor memory If memoryis selectedthe
datais fed to thevideodevice throughthewrite command.

SYNOPSIS

int ioctl(fd, int request = VI DEOSELECT _SOURCE,
vi deoSt r eanSour cet source);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SELECT.SOURCEfor thiscommand.
videoStreamSource Indicatesvhichsourceshallbeusedfor theVideostream.
source

ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internal error, possiblyin the communicationwith the

DVB subsystem.

2.2.9 VIDEO _SET_BLANK
DESCRIPTION

Thisioctl call asksthe Video Device to blankoutthe picture.
SYNOPSIS
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int ioctl(fd, int request = VIDEOSET-BLANK, bool ean

node) ;
PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SETBLANK for thiscommand.
booleanmode TRUE: Blank screerwhenstop.
FALSE: Show lastdecodedrame.
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internal error, possiblyin the communicationwith the
DVB subsystem.
EINVAL lllegalinput parameter

2.2.10 VIDEO _GET_STATUS
DESCRIPTION
Thisioctl call asksthe Video Device to returnthe currentstatusof thedevice.

SYNOPSIS

int ioctl(fd, int request = VIDEOGET_STATUS, struct
vi deoSt at us *stat us);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_GET_STATUS for thiscommand.
struct  videoStatus Returnsthe currentstatusof the VideoDevice.
*status
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internal error, possiblyin the communicationwith the
DVB subsystem.
EFAULT statuspointsto invalid address

2.2.11 VIDEO _GET_EVENT

DESCRIPTION
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Thisioctl call returnsaneventof typevideoEentif available.If aneventis not
available, the behaior dependson whetherthe device is in blocking or non-
blocking mode. In the latter case the call fails immediatelywith errnosetto
EWOULDBLOCK. In theformercase the call blocksuntil aneventbecomes
available. The standard_inux poll() and/orselect()systemcalls canbe used
with the device file descriptorto watchfor new events. For select(),the file
descriptorshouldbeincludedin the exceptfdsargument andfor poll(), POLL-
PRI shouldbe specifiedasthe wake-upcondition. Read-onlypermissionsare
sufficient for thisioctl call.

SYNOPSIS

int ioctl(fd, int request = VIDEOGET EVENT, struct
vi deoEvent *ev);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_GET_EVENT for thiscommand.
struct  videoEwent Pointsto the location wherethe event, if ary, is to be
*ev stored.
ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT ev pointsto invalid address

EWOULDBLOCK Thereis no event pending, and the device is in non-
blockingmode.

EBUFFEROVERFLOW
Overflow in eventqueue- oneor moreeventswerelost.

2.2.12 VIDEO _SET_DISPLAY_FORMAT

DESCRIPTION

This ioctl call asksthe Video Device to selectthe video formatto be applied
by the MPEG chip on thevideo.

SYNOPSIS

int ioctl(fd, int request = VIDEOSET.DI SPLAY_FORVAT,
vi deoDi spl ayFornat t format);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET_DISPLAY _FORMAT for this com-
mand.
videoDisplayrmatt Selectghevideoformatto beused.
format
ERRORS
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EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL lllegal parameteformat.

2.2.13 VIDEO _STILLPICTURE

DESCRIPTION
This ioctl call asksthe Video Device to displaya still picture (I-frame). The
input datashall containan I-frame. If the pointeris NULL, thenthe current
displayedstill pictureis blanked.

SYNOPSIS

int ioctl(fd, int request = VIDEOSTILLPI CTURE,
struct videoDi splayStill Picture *sp);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_STILLPICTURE for thiscommand.

struct videoDis- Pointerto alocationwherean|-frameandsizeis stored.
playStillPicture

*Sp
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EFAULT sppointsto aninvalid iframe.

2.2.14 VIDEO _FAST_-FORWARD

DESCRIPTION

Thisioctl call asksthe VideoDeviceto skip decodingof N numberof I-frames.
This call canonly beusedif VIDEO_SOURCEMEMORY is selected.

SYNOPSIS
int ioctl(fd, int request = VI DEOFAST_-FORWARD, i nt

nFrames) ;

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_FAST_FORWARD for thiscommand.
int nNFrames Thenumberof framesto skip.

ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EPERM ModeVIDEO_SOURCEMEMORY notselected.
EINVAL lllegal parameteformat.
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2.2.15 VIDEO _SLOWMOTION

DESCRIPTION

This ioctl call asksthe video device to repeatdecodingframesN numberof
times. This call canonly beusedif VIDEO_SOURCEMEMORY is selected.

SYNOPSIS
int ioctl(fd, int request = VIDEOSLOAMOTI ON, i nt
nFr ames) ;
PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SLOWMOTION for thiscommand.
int nFrames Thenumberof timesto repeatachframe.
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EPERM Mode VIDEO_SOURCEMEMORY notselected.
EINVAL lllegal parameteformat.

2.2.16 VIDEO _GET_CAPABILITIES

DESCRIPTION

Thisioctl call asksthevideodevice aboutits decodingcapabilities.Onsuccess
it returnsandintegerwhich hasbits setaccordingo thedefinedn section2.1.8

SYNOPSIS

int ioctl(fd, int request = VIDEOGET_CAPABI LI TI ES,
unsi gned int *cap);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_GET_CAPABILITIES for thiscommand.
unsignednt *cap Pointerto a locationwhereto storethe capabilityinfor-
mation.
ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT cappointsto aninvalid iframe.
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2.2.17 VIDEO _SET.ID

DESCRIPTION

This ioctl selectswhich sub-streamnis to be decodedf a programor system
streamis sentto thevideodevice.

SYNOPSIS
int ioctl(int fd, int request = VIDEOSET.D, int
id);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET.ID for thiscommand.
intid videosub-streanid

ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL Invalid sub-streanid.

2.2.18 VIDEO _CLEAR BUFFER
DESCRIPTION

Thisioctl call clearsall videobuffersin thedriverandin thedecodehardware.
SYNOPSIS

int ioctl(fd, int request = VI DEOCLEARBUFFER);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsVIDEO_CLEAR_BUFFERfor thiscommand.
ERRORS

EBADF fd is notavalid openfile descriptor

2.2.19 VIDEO _SET_.STREAMTYPE

DESCRIPTION

This ioctl tells thedriver which kind of streamto expectbeingwrittento it. If
this call is not usedthe default of video PESis used.Somedriversmight not
supportthis call andalwaysexpectPES.

SYNOPSIS

int ioctl(fd, int request = VI DEOSET_STREAMTYPE,
int type);
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PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET_STREAMTYPEfor thiscommand.
int type streantype
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL typeis notavalid or supportedstreantype.

2.2.20 VIDEO _SET_FORMAT

DESCRIPTION

This ioctl setsthe screerformat (aspectratio) of the connectedutputdevice
(TV) sothatthe outputof thedecodercanbeadjustedaccordingly

SYNOPSIS

int ioctl(fd, int request = VI DEOSET_-FORVAT,
vi deoFormat .t format);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET_FORMAT for thiscommand.
videoFormatt for- videoformatof TV asdefinedin section2.1.1
mat

ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL formatis notavalid videoformat.

2.2.21 VIDEO _SET_SYSTEM

DESCRIPTION

Thisioctl setsthetelevision outputformat. Theformat(seesection2.1.9 may
vary from the color format of the displayedMPEG stream.If the hardwareis
notableto displaytherequestedormatthecall will returnanerror.

SYNOPSIS

int ioctl(fd, int request = VIDEOSET_SYSTEM ,
vi deoSystemt systen;

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET_FORMAT for thiscommand.
videoSystemt videosystemof TV output.
system
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ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL systemis notavalid or supportedszideo system.

2.2.22 VIDEO _SET_HIGHLIGHT
DESCRIPTION

Thisioctl setsthe SPUhighlightinformationfor the menuacces®f aDVD.
SYNOPSIS

int ioctl(fd, int request = VIDEOSET H GHLI GHT
,videoH ghlight t *vhilite)

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET_HIGHLIGHT for thiscommand.
videoHighlightt SPUHighlight informationaccordingto section2.1.1Q
*vhilite

ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL inputis notavalid highlight setting.

2.2.23 VIDEO _SET_SPU

DESCRIPTION

Thisioctl activatesor deactvatesSPUdecodingn aDVD inputstream It can
only beused,f thedriveris ableto handlea DVD stream.

SYNOPSIS

int ioctl(fd, int request = VIDEOSET.SPU ,
vi deoSPUt *spu)

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET _SPUfor thiscommand.
videoSPULt *spu SPUdecoding(de)actvationandsubidsettingaccording
to section2.1.11
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL input is not a valid spu settingor driver cannothandle

SPU.
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2.2.24 VIDEO _SET_SPUPALETTE
DESCRIPTION
Thisioctl setsthe SPUcolor palette.

SYNOPSIS

int ioctl(fd, int request = VIDEOSET_SPUPALETTE
, vVideoSPUPal ettet *palette )

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET_SPUPALETTE for thiscommand.
videoSPURIettet SPUpaletteaccordingto section2.1.12
*palette
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL inputis notavalid paletteor driver doesnt handleSPU.

2.2.25 VIDEO _GET_NAVI

DESCRIPTION

This ioctl returnsnavigationalinformationfrom the DVD stream.This is es-
peciallyneededf anencodedtreamhasto bedecodedy the hardware.

SYNOPSIS

int ioctl(fd, int request = VIDEOGET_NAVI |,
vi deoNavi Pack_t *navi pack)

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_GET_NAVI for thiscommand.
videoNaviPackt PCl or DSI pack(privatestream?) accordingto section
*navipack 2.1.13

ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT driveris notableto returnnavigationalinformation
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2.2.26 VIDEO _SET_ATTRIBUTES

DESCRIPTION

Thisioctl is intendedfor DVD playbackandallows youto setcertaininforma-
tion aboutthe stream.Somehardwaremay not needthis information, but the
call alsotells the hardwareto prepareor DVD playback.

SYNOPSIS

int ioctl(fd, int request = VIDEOSET ATTRI BUTE
,videoAttributest vattr)

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsVIDEO_SET ATTRIBUTE for thiscommand.
videoAttributest videoattributesaccordingto section2.1.14
vattr

ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL inputis notavalid attribute setting.
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Chapter 3

DVB Audio Device

The DVB audiodevice controlsthe MPEG2audiodecoderof the DVB hardware. It
canbeaccessethrough/ dev/ ost / audi o.

3.1 Audio Data Types

This sectiondescribeghe structuresdatatypesanddefinesusedwhentalking to the
audiodevice.

3.1.1 audioStreamSouce.t

The audiostreamsourceis setthroughthe AUDIO_SELECT.SOURCEcall andcan
take the following values,dependingon whetherwe are replayingfrom an internal
(demuer) or external(userwrite) source.

typedef enum {
AUDI O_SOURCE_DEMUX,
AUDI O_SOURCE_MEMORY
} audi oStreanSource t;

AUDIO_SOURCEDEMUX selectsthe demultiplecer (fed either by the frontend or
theDVR device) asthesourceof thevideostream.If AUDIO_SOURCEMEMORY is
selectedhe streamcomesfrom the applicationthroughthewr i t e() systemcall.

3.1.2 audioPlayStatet

Thefollowing valuescanbe returnedby the AUDIO_GET_STATUS call representing
the stateof audioplayback.

typedef enum {
AUDI O_STOPPED,
AUDI O_PLAYI NG,
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AUDI O_PAUSED
} audi oPl ayState t;

3.1.3 audioChannelSelectt

The audio channelselectedvia AUDIO_CHANNEL_SELECT is determinedby the
following values.

typedef enum {
AUDI O_STEREQ,
AUDI O_MONO_LEFT,
AUDI O_ MONO _RI GHT,
} audi oChannel Sel ect _t;

3.1.4 audioStatust

The AUDIO_GET_STATUS call returnsthe following structureinforming aboutvari-
ousstatef the playbackoperation.

typedef struct audi oStatus {
bool ean AVSyncSt at e;
bool ean nut eSt at e;
audi oPl ayState_t playState;
audi oSt r eanSour ce_t st reanSour ce;
audi oChannel Sel ect _t channel Sel ect;
bool ean bypassMode;

} audioStatus t;

3.1.5 audioMixer _t

Thefollowing structureis usedby the AUDIO_SET-MIXER call to setthe audiovol-
ume.

typedef struct audi oM xer {
unsi gned int volune_|eft;
unsi gned int volune_right;
} audi oM xer _t;

3.1.6 audio encodings

A callto AUDIO_GET_CAPABILITIES returnsanunsignedntegerwith thefollowing
bits setaccordingo the hardwarescapabilities.

#def i ne AUDI O CAP_DTS 1
#define AUDIO CAP_LPCM 2
#defi ne AUDI O CAP_MP1 4
#defi ne AUDI O CAP_MP2 8
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#define AUDI O CAP_MP3 16
#def i ne AUDI O CAP_AAC 32
#define AUDI O CAP_OGG 64
#defi ne AUDI O CAP_SDDS 128
#defi ne AUDI O CAP_AC3 256

3.1.7 audio karaoke
Theioctl AUDIO_SET_KARAOKE usesthefollowing format:

t ypedef

struct audi oKar aoke{ /* if Vocall or Vocal 2 are non-zero, they get m xed
int vocal 1; /[* into left and right t at 70% each */
i nt vocal 2; /* if both, Vocall and Vocal 2 are non-zero, Vocal 1 ge
i nt nel ody; /* mxed into the | eft channel and */

/* Vocal 2 into the right channel at 100% each. */
[* if Melody is non-zero, the nel ody channel gets mi x
} audi oKar aoke_t;

3.1.8 audio attrib utes
Thefollowing attributescanbe setby a call to AUDIO_SET_ATTRIBUTES:

typedef uintl6 t audi oAttributes t;

/* bits: descr. */

/* 15- 13 audi o codi ng node (0=ac3, 2=mpegl, 3=npeg2ext, 4=LPCM 6=DTS, */
/* 12 mul ti channel extension */

/* 11-10 audi o type (0=not spec, 1=language included) */

/* 9- 8 audi o application node (0O=not spec, 1l=karaoke, 2=surround) */

/* 7- 6 Quantization / DRC (npeg audi o: 1=DRC exists)(lpcm 0=16bit, */
/* 5- 4 Sanpl e frequency fs (0=48kHz, 1=96kHz) */

/* 2- 0 nunber of audio channels (n+l channels) */
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3.2 Audio Function Calls

3.2.1 open()

DESCRIPTION

This systemcall opensa namedaudiodevice (e.g. /dev/ost/audio)for subse-
quentuse. Whenan open()call hassucceededthe device will be readyfor
use. The significanceof blocking or non-blockingmodeis describedn the
documentatiorior functionswherethereis a difference.lt doesnot affectthe
semantic®f theopen()call itself. A device openedn blockingmodecanlater
be putinto non-blockingmode(andvice versa)usingthe F_.SETFL command
of thefcntl systencall. Thisis astandaraystencall, documentedh theLinux
manualpagefor fcntl. Only oneusercanopenthe Audio Device in O_.RDWR
mode.All otherattemptgo openthedevicein this modewill fail, andanerror
codewill bereturned.f theAudio Deviceis openedn O_RDONLY mode the
only ioctl call that canbe usedis AUDIO_GET_STATUS. All othercall will
returnwith anerrorcode.

SYNOPSIS
i nt open(const char *deviceNane, int flags);

PARAMETERS
const char *device- Nameof specificaudiodevice.

Name
int flags A bit-wise OR of thefollowing flags:
O_RDONLY read-onlyaccess
O_RDWR read/writeaccess
O_NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)
ERRORS
ENODEV Device driver notloaded/&ailable.
EINTERNAL Internalerror.
EBUSY Device or resourcebusy.
EINVAL Invalid algument.
3.2.2 close()
DESCRIPTION

This systemcall closesa previously openedaudiodevice.

SYNOPSIS
int close(int fd);
PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
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ERRORS

EBADF fd is notavalid openfile descriptor

3.2.3 write()

DESCRIPTION

This systemcall canonly be usedif AUDIO_SOURCEMEMORY is selected
in theioctl call AUDIO_SELECT SOURCE Thedataprovidedshallbein PES
format. If O_NONBLOCK is not specifiedthe functionwill block until buffer

spacds available. Theamountof datato betransferreds implied by count.

SYNOPSIS

sizet wite(int fd, const void *buf, sizet count);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
void *buf Pointerto the buffer containingthe PESdata.
size.t count Sizeof buf.

ERRORS
EPERM Mode AUDIO_SOURCEMEMORY notselected.
ENOMEM Attemptedto write moredatathantheinternalbuffer can

hold.

EBADF fd is notavalid openfile descriptor

3.2.4 AUDIO _STOP
DESCRIPTION

Thisioctl call asksthe Audio Deviceto stopplayingthe currentstream.
SYNOPSIS

int ioctl(int fd, int request = AUDI OSTOP);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_STOPfor thiscommand.
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
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3.2.5 AUDIO _PLAY

DESCRIPTION

Thisioctl call asksthe Audio Device to startplayinganaudiostreamfrom the
selectedsource.

SYNOPSIS
int ioctl(int fd, int request = AUD OPLAY);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsAUDIO_PLAY for thiscommand.
ERRORS

EBADF fd is notavalid openfile descriptor

EINTERNAL Internalerror.

3.2.6 AUDIO _PAUSE

DESCRIPTION

This ioctl call suspendshe audiostreambeingplayed. Decodingandplaying
arepausedlt is thenpossibleto restartagaindecodingandplaying procesof
theaudiostreamusingAUDIO_CONTINUE command.

If AUDIO_SOURCEMEMORY is selected in the ioctl call AU-
DIO_SELECT.SOURCE, the DVB-subsystemwill not decode (consume)
ary more datauntil the ioctl call AUDIO_CONTINUE or AUDIO_PLAY is
performed.

SYNOPSIS
int ioctl(int fd, int request = AUDI OPAUSE);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsAUDIO_PAUSE for this command.
ERRORS

EBADF fd is notavalid openfile descriptor

EINTERNAL Internalerror.

3.2.7 AUDIO _SELECT_SOURCE

DESCRIPTION

This ioctl call informs the audio device which source shall be used for
the input data. The possible sourcesare demux or memory If AU-
DIO_SOURCEMEMORY is selected the datais fed to the Audio Device
throughthe write command.

(©2001cornvergencentegratedmediaGmbH



3.2.Audio Function Calls 29

SYNOPSIS

int ioctl(int fd, int request = AUDI OSELECT_SOURCE,
audi oSt r eanSource_t source);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SELECT-SOURCEfor thiscommand.
audioStreamSource Indicatesthe sourcethat shall be usedfor the Audio
source stream.
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL lllegalinput parameter

3.2.8 AUDIO _SET_-MUTE

DESCRIPTION

This ioctl call asksthe audiodevice to mutethe streamthatis currentlybeing
played.

SYNOPSIS

int ioctl(int fd, int request = AUDI OSET_MJTE,
bool ean state);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET-MUTE for thiscommand.
booleanstate Indicatesf audiodevice shallmuteor not.
TRUE Audio Mute
FALSE Audio Un-mute
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL lllegalinput parameter

3.2.9 AUDIO_SET_AV_SYNC
DESCRIPTION
Thisioctl call asksthe Audio Device to turn ON or OFFA/V synchronization.

SYNOPSIS

int ioctl(int fd, int request = AUDI OSET_AV_SYNC,
bool ean state);
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PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_AV_SYNC for thiscommand.
booleanstate TellstheDVB subsystenif A/V synchronizatiorshallbe
ON or OFF
TRUE AV-syncON
FALSE AV-syncOFF
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL lllegalinput parameter

3.2.10 AUDIO _SET_BYPASS MODE

DESCRIPTION

Thisioctl call asksthe Audio Device to bypasghe Audio decodemandforward
the streamwithout decoding.This modeshallbe usedif streamghatcant be
handledby the DVB systemshall be decoded.Dolby DigitalTM streamsare
automaticallyforwardedby the DVB subsystenif the hardwarecanhandleit.

SYNOPSIS

int ioctl(int fd, int request =
AUDI O.SET_BYPASS_MODE, bool ean node);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request Equals AUDIO_SETBYPASS MODE for this com-
mand.
booleanmode Enablesor disablesthe decodingof the current Audio
streamin the DVB subsystem.
TRUE Bypassds disabled
FALSE Bypassds enabled
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL lllegalinput parameter

3.2.11 AUDIO_CHANNEL _SELECT
DESCRIPTION
Thisioctl callasksthe Audio Deviceto selecttherequesteg¢hanneif possible.

SYNOPSIS
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int ioctl(int fd, int request =
AUDI O.CHANNEL _SELECT, audi oChannel Sel ect t);

PARAMETERS

int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_CHANNEL _SELECTfor thiscommand.
audioChannelSeledt Selectthe output format of the audio (mono left/right,
ch stereo).
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL lllegalinput parametech.

3.2.12 AUDIO _GET_STATUS

DESCRIPTION

This ioctl call asksthe Audio Device to returnthe currentstateof the Audio
Device.

SYNOPSIS

int ioctl(int fd, int request = AUDI OGET_STATUS,
struct audi oStatus *status);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_GET_STATUS for thiscommand.
struct audioStatus Returnsthe currentstateof Audio Device.
*status
ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EFAULT statuspointsto invalid address.

3.2.13 AUDIO _GET_CAPABILITIES

DESCRIPTION

Thisioctl call asksthe Audio Device to tell usaboutthe decodingcapabilities
of theaudiohardware.

SYNOPSIS

int ioctl(int fd, int request =
AUDI O.GET_CAPABI LI TIES, unsigned int *cap);

PARAMETERS
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int fd File descriptoreturnedby a previouscall to open().

int request EqualsAUDIO_GET_CAPABILITIES for thiscommand.

unsignednt *cap Returnsa bit arrayof supportedsoundformats.
ERRORS

EBADF fd is notavalid openfile descriptor

EINTERNAL Internalerror.

EFAULT cappointsto aninvalid address.

3.2.14 AUDIO CLEAR _BUFFER

DESCRIPTION

Thisioctl call asksthe Audio Deviceto clearall softwareandhardwarebuffers
of theaudiodecodedevice.

SYNOPSIS
int ioctl(int fd, int request = AUDI OCLEARBUFFER);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsAUDIO_CLEAR_BUFFERfor thiscommand.
ERRORS

EBADF fd is notavalid openfile descriptor

EINTERNAL Internalerror.

3.2.15 AUDIO _SET.ID

DESCRIPTION

This ioctl selectswhich sub-streamnis to be decodedf a programor system
streamis sentto thevideodevice.

SYNOPSIS
int ioctl(int fd, int request = AUDI OSET.I D, int
id);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET.ID for thiscommand.
intid audiosub-streanid

ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EINVAL Invalid sub-streand.
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3.2.16 AUDIO _SET_MIXER
DESCRIPTION
Thisioctl letsyou adjustthe mixer settingsof theaudiodecoder

SYNOPSIS

int ioctl(int fd, int request = AUDI OSET-M XER,
audi oM xer t *ni x);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET.ID for thiscommand.
audioMixer_t *mix mixer settings.

ERRORS
EBADF fd is notavalid openfile descriptor
EINTERNAL Internalerror.
EFAULT mix pointsto aninvalid address.

3.2.17 AUDIO _SET_STREAMTYPE

DESCRIPTION

This ioctl tells the driver which kind of audiostreamto expect. This is useful
if the streamoffersseveralaudiosub-streamike MPEG2audioandAC3.

SYNOPSIS
int ioctl(fd, int request = AUD OSET_STREAMIYPE,

int type);
PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET_STREAMTYPEfor thiscommand.
int type streantype
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL typeis notavalid or supportedstreantype.

3.2.18 AUDIO _SET_EXT_ID
DESCRIPTION
Thisioctl canbe usedto settheaudiosuh streamid for DVD playback

SYNOPSIS

int ioctl(fd, int request = AUDI OSET-EXT.ID, int
id);
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PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET_EXT_ID for thiscommand.
intid audiosuhstreamid

ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL id is notavalid id.

3.2.19 AUDIO _SET_ATTRIBUTES

DESCRIPTION
Thisioctl is intendedfor DVD playbackandallows youto setcertaininforma-
tion aboutthe audiostream.

SYNOPSIS

int ioctl(fd, int request = AUD OSET-ATTRI BUTES,
audi oAttributest attr );

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET ATTRIBUTESfor thiscommand.
iaudioAttributest audioattributesaccordingto section3.1.8
attr
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL attris notavalid or supportedattribute setting.

3.2.20 AUDIO _SET_KARA OKE

DESCRIPTION
Thisioctl allows oneto setthe mixer settingsfor akaraole DVD.

SYNOPSIS

int ioctl(fd, int request = AUD OSET_STREAMTYPE,
audi oKar aoke_t *kar aoke);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsAUDIO_SET_STREAMTYPEfor thiscommand.
audioKaraole_t karaole settingsaccordingto section3.1.7.
*karaoke
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL karaoleis notavalid or supporteckaraole setting.
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Chapter 4

DVB Frontend API

The DVB frontenddevice controlsthe tunerand DVB demodulatohardware. It can
be accessedhrough/ dev/ ost/ front end. If you areusingdevf s you canuse
/ dev/ dvb/ car dO/ f ront end. The frontenddevice will only be madevisible
throughdevf s if the correspondingardactually hasa frontend. Cardswhich sup-
portthe DVB API but, e.g.,only canplay backrecordingswill not offer the frontend
device.

4.1 FrontendData Types

4.1.1 frontend status

Severalfunctionsof thefrontenddevice usethe feStatuslatatype definedby
typedef uint32_t feStatus;

to indicatethe currentstateand/orstatechangef the frontendhardware.
It cantake onthevalues

#defi ne FE_HAS PONER 1
#defi ne FE_HAS_SI GNAL 2
#def i ne FE_SPECTRUM | NV 4

#defi ne FE_HAS LOCK 8
#def i ne TUNER HAS LOCK 128

which canbe ORedtogetherandhave the following meaning:

FE_HAS_PONER thefrontendis poweredup andis readyto beused
FE_HAS_SIGNAL thefrontenddetectsa signalabove the normalnoiselevel
FE.SPECTRIM_INV  spectrumnversionis enabled/vasnecessaryor lock
FE HAS_LOCK frontendsuccessfulljyockedto a DVB signal

TUNER HAS_ LOCK thetunerhasafrequeng lock
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4.1.2 frontend parameters

The kind of parameterpassedo the frontenddevice for tuning dependon the kind
of hardwareyou are using. All kinds of parametersare combinedasa unionin the
FrontendRrameterstructure:

typedef struct ({
__u32 Frequency; /* (absolute) frequency in Hz for QAM OFL
/* internedi ate frequency in kHz for QPSk
uni on {
QPSKPar anmet ers qpsk;
QAMPar aneters gam
OFDVPar anet ers of dm
}ous

} FrontendParanet ers;
For satelliteQPSKfrontendsyou have to useQPSKRirameterslefinedby

typedef struct {
_u32 Synbol Rate; /* synbol rate in Synbols per second */
CodeRate FEC inner; [* forward error correction (see above) */
} QPSKPar amet er s;

for cableQAM frontendyou usethe QAMParameterstructure

typedef struct ({
_u32 Synbol Rate; /* synbol rate in Synbols per second */
CodeRat e FEC inner; /* forward error correction (see above) */
CodeRat e FEC outer; /* forward error correction (see above) */
Modul ati on QAM /* nodul ati on type (see above) */

} QAMPar anet ers;

DVB-T frontendsaresupportecby the OFDMParamtersstructure
typedef struct {

BandW dt h bandW dt h;

CodeRat e HP_CodeRat ¢; /[* high priority stream code
CodeRat e LP_CodeRat e; /[* low priority stream code r
Modul at i on Constel | ati on; /* modul ati on type (see above

Transmi t Mode Transmi ssi onMbde;

Guardl nterval guardlnterval;

Hi erarchy Hi erar chyl nf ormati on;
} OFDMPar amet er s;

In the caseof QPSKfrontendsthe Frequeng field specifiesthe intermediatere-
queng, i.e. theoffsetwhichis effectively addedo thelocal oscillatorfrequeng (LOF)
of theLNB. Theintermediatdrequeng hasto bespecifiedn unitsof kHz. For QAM
and OFDM frontendsthe Frequeng specifiesthe absolutefrequeng andis givenin
Hz.

Thepossiblevaluesfor the FEC.innerfield are
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enum {

FEC_AUTO,

FEC 1_2,

FEC 2_3,

FEC 3_4,

FEC 5_6,

FEC 7_8,

FEC_NONE
b
which correspondo error correctionratesof 1, % etc., no error correctionor auto
detection.
For cable and terrestrialfrontends(QAM and OFDM) one also hasto specify the
guadraturenodulationmodewhich canbe oneof thefollowing:

typedef enum

{ QPSK,
QAM 16,
QAM 32,
QAM 64,
QAM 128,
QAM 256

} QAM TYPE;

Finally, thereareseveralmoreparametergor OFDM:

typedef enum {
TRANSM SSI ON_MODE_ 2K,
TRANSM SSI ON_MODE_8K
} Transm t Mode;

typedef enum {
BANDW DTH_8_MHZ,
BANDW DTH_7_MHZ,
BANDW DTH_6_NHZ
} BandW dt h;

t ypedef enum {
GUARD | NTERVAL_1 32,
GUARD | NTERVAL_1 16,
GUARD_| NTERVAL_1_8,
GUARD_| NTERVAL 1 4

} Quardlnterval;

typedef enum {
H ERARCHY_NONE,
H ERARCHY 1,
HI ERARCHY 2,
HI ERARCHY_4
} Hierarchy;
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4.1.3 frontendevents

enum {
FE_UNEXPECTED _EV,
FE_COVPLETI ON_EV,
FE_FAI LURE_EV
H
typedef struct ({
Event Type type; /* type of event, FE _UNEXPECTED EV, ... */
long timestanp; /* tine in seconds since 1970-01-01 */
uni on {
struct {

Front endSt at us previ ousSt at us;
Front endSt at us current St at us;

} unexpect edEvent;

Front endPar anet ers conpl eti onEvent;

FrontendStatus fail ureEvent;

Py

} FrontendEvent;

struct gpskRegister {
uint8_ t chipld,
uint8_t address;
uint8_t val ue;

H

struct qganRegi ster {
uint8_ t chipld,
uint8_t address;
uint8_t val ue;

H

struct qgpskFrontendl nfo {
ui nt 32_t m nFrequency;
ui nt 32_t maxFrequency;
ui nt 32_t maxSynbol Rat e;
ui nt 32_t mi nSynbol Rat e;
ui nt 32_t hwType;
uint32_t hw\Versi on;

H
struct qganfrontendlnfo {

ui nt 32_t mi nFrequency;
ui nt 32_t maxFrequency;
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ui nt 32_t maxSynbol Rat e;
ui nt 32_t mni nSynbol Rat e;
ui nt 32_t hwlype,;
ui nt 32_t hw\er si on;

H

typedef enum {
FE_POAER _ON,
FE_POWER STANDBY,
FE_PONER_SUSPEND,
FE_PONER_COFF

} powerState_t;
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4.2 Frontend Function Calls

4.2.1 open()
DESCRIPTION

This systemcall opensa namedfrontenddevice (e.g. /dev/ost/gpskfefor a
satellitefrontendor /dev/ost/gamfdor a cablefrontend)for subsequentse.
Thedevice canbeopenedn read-onlymode,which only allows monitoringof
device statusandstatistics,or read/writemode,which allows ary kind of use
(e.g. performingtuningoperations.)

In asystemwith multiple front-endsijt is usuallythe casethatmultiple devices
cannotbe openin read/writemode simultaneously As long as a front-end
deviceis openedn read/writemode,otheropen()callsin read/writemodewill
eitherfail or block, dependingon whethemon-blockingor blockingmodewas
specified. A front-enddevice openedin blocking modecanlater be put into
non-blockingmode(andvice versa)usingthe F_.SETFL commandf thefcntl
systemcall. Thisis a standardsystemcall, documentedn the Linux manual
pagefor fcntl. Whenan open()call hassucceededthe device will be ready
for usein the specifiedmode. This impliesthatthe correspondindiardwareis
poweredup, andthat otherfront-endsmay have beenpowereddown to make
thatpossible.

SYNOPSIS

i nt open(const char *deviceNane, int flags);

PARAMETERS
const char *device- Nameof specificvideodevice.
Name
int flags A bit-wise OR of thefollowing flags:
O_RDONLY read-onlyaccess
O_RDWR read/writeaccess
O_NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)
ERRORS
ENODEV Device driver notloaded/&ailable.
EINTERNAL Internalerror.
EBUSY Device or resourcebusy.
EINVAL Invalid algument.
4.2.2 close()
DESCRIPTION
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This systemcall closesa previously openedfront-enddevice. After closing
a front-enddevice, its correspondinchardware might be powereddown au-
tomatically but only whenthis is neededto openanotherfront-enddevice.
To affectan unconditionalpower down, it shouldbe doneexplicitly usingthe
OST.SET_PONER _STATE ioctl. This systemcall closesa previously opened
audiodevice.

SYNOPSIS

int close(int fd);

PARAMETERS

int fd File descriptoreturnedby a previouscall to open().
ERRORS

EBADF fd is notavalid openfile descriptor

4.2.3 OST_SELFTEST
DESCRIPTION

This ioctl call initiatesan automaticself-testof the front-endhardware. This
call requiresread/writeaccesgo thedevice.

SYNOPSIS

int ioctl(int fd, int request = OST_SELFTEST);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsOST_SELFTESTfor thiscommand.
ERRORS
-1 Selftestfailure.

4.2.4 OST_SET_.POWER_STATE

DESCRIPTION
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Thisioctl call,implementedn mary OSTdevicedrivers,enableglirectcontrol
overthe power stateof the hardwaredevice, which maybeon, off, standbyor
suspend.The latter two arelow-power modes which disableall functionality
of the device until turnedon again. In contrastto the off state,however, the
standbyand suspendstatesresumeoperationin the samestateas when the
device wasactive. Theonly differencebetweerthe standbyandsuspendtates
is a differenttradeof betweenresumetime and power consumption. Power
consumptiormay be lower in the suspendstateat the costof alongerresume
time.

A device that implementsthis call doesnot necessarilysupporttwo low-
power modes. If it only supportsone low-power state,or noneat all, the
OST_SET_PONER_STATE operationfor the missingstateswill still succeed,
butit will be mappedo anexisting stateasperthistable:

numberof low-power requestedtate resultingstate

statessupported
1 standby suspend
1 suspend suspend
0 standby on
0 suspend on

For other caseswherea requiredstateis missing, an error codewill be re-
turned. This canhappenif a device doesnot supportthe power-off state,but
neverthelessmplementsthis ioctl operationfor control of low-power states.
Whenopeninga device in read/writemode,the driver ensureghatthe corre-
spondinghardwaredeviceis turnedoninitially. If thedeviceis laterturnedoff
or putin suspendnode,it hasto beexplicitly turnedon again.

This call requiresread/writeaccesgo the device. (Note thatthe power man-
agemendriver can affect the power stateof deviceswithout usingthis ioctl
operation,so having exclusive read/writeaccesgo a device doesnot imply
total controloverthe power state.)

SYNOPSIS

int ioctl(int fd, int request = OST_SET_PONER STATE,
uint32t state);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsOST_SET_PONER_STATE for thiscommand.
uint32.t state Requestegower state.Oneof:
OST_.PONER.ON turn poweron
OST.PONER . STANDBY setdevicein standbymode
OST.PONER SUSPEND  setdevicein suspendnode
OST_-PONER.OFF turn power off
ERRORS
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EBADF fd is notavalid openfile descriptor

EINVAL lllegal state,or not availableon this device.
EPERM Permissiordenied(needsead/writeaccess).
ENOSYS Functionnot availablefor this device.

4.25 FE_GET_POWER_STATE

DESCRIPTION

This ioctl call, implementedn mary OST device drivers, obtainsthe power
stateof the hardware device, which may be on, off, standby or suspend.A
device thatimplementshis call doesnot necessarilysupportall four states.If
thereis only onelow-power state,the suspendstatewill be returnedfor that
state.If thereis no low-power state the on statewill bereportedstandbyand
suspendstateswill be equivalentto the on state.For this commandread-only
accesdo thedeviceis sufiicient.

SYNOPSIS

int ioctl(int fd, int request = OST_GET_PONER STATE,
uint32t *state);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsOST.GET_PONER _STATE for thiscommand.
uint32.t *state Requesteghower state.Oneof:
OST.PONER.ON poweris on
OST.PONER . STANDBY devicein standbymode
OST_PONER SUSPEND devicein suspendnode
OST_PONER.OFF power is off
ERRORS
EBADF fd is notavalid openfile descriptor
EINVAL lllegal state,or not availableon this device.
EFAULT statepointsto invalid address.
ENOSYS Functionnot availablefor this device.

4.2.6 FE_READ_STATUS

DESCRIPTION

This ioctl call returnsstatusinformation aboutthe front-end. This call only
requiresread-onlyaccesgo thedevice.

SYNOPSIS

int ioctl(int fd, int request = FEREAD_STATUS,
feStatus *status);

PARAMETERS
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int fd File descriptoreturnedby a previouscall to open().
int request EqualsFE.READ_STATUS for this command.
struct feStatus*sta- Pointsto the locationwherethe front-endstatusword is
tus to bestored.
ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT statugpointsto invalid address.

4.2.7 FE_READ_BER

DESCRIPTION

This ioctl call returns the bit error rate for the signal currently re-
ceived/demodulatedy the front-end. For this commandread-onlyaccesgo
thedevice is sufficient.

SYNOPSIS

int ioctl(int fd, int request = FELREADBER, uint32.t
*ber);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsFE_READ_BER for thiscommand.
uint32.t *ber The bit error rate, asa multiple of 109, is storedinto
*ber.
Example:avalueof 2500corresponds$o a bit errorrate
of 2.5 - 1078, or 1 errorin 400000bits.
ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT berpointsto invalid address.
ENOSIGNAL Thereis nosignal,thusnomeaningfubit errorrate. Also
returnedf thefront-endis notturnedon.
ENOSYS Functionnot availablefor this device.

4.2.8 FE_READ_SNR

DESCRIPTION

Thisioctl call returnsthe signal-to-noiseatio for the signalcurrentlyreceved
by thefront-end.For thiscommandread-onlyaccesso thedeviceis suficient.

SYNOPSIS

int ioctl(int fd, int request = FE.READ.SNR, int32.t
*snr);

PARAMETERS
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int fd File descriptoreturnedby a previouscall to open().

int request EqualsFE_.READ_SNRfor this command.

int32_t *snr The signal-to-noiseratio, as a multiple of 10~ dB, is
storedinto *snr.

Example:a valueof 12,300,00Ccorrespondso a signal-
to-noiseratio of 12.3dB.

ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT snrpointsto invalid address.
ENOSIGNAL Thereis no signal, thus no meaningfulsignal strength
value.Also returnedf front-endis notturnedon.
ENOSYS Functionnot availablefor this device.

4.2.9 FE_READ_SIGNAL _STRENGTH
DESCRIPTION

Thisioctl call returnsthe signalstrengthvaluefor the signalcurrentlyreceved
by thefront-end.For thiscommandread-onlyaccesso thedeviceis suficient.

SYNOPSIS

int ioctl( int fd, int request =
FE_READ_SI GNAL_STRENGTH, int32t *strength);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsFE_READ_SIGNAL _STRENGTHfor this com-
mand.
int32_t *strength The signalstrengthvalue,asa multiple of 10-¢ dBm, is
storedinto *strength.
Example:a valueof -12,500,00Qorrespond$o a signal
strengthvalueof -12.5dBm.
ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT statuspointsto invalid address.
ENOSIGNAL Thereis no signal, thus no meaningfulsignal strength
value.Also returnedf front-endis notturnedon.
ENOSYS Functionnot availablefor this device.

4.2.10 FE_READ_UNCORRECTED_BLOCKS
DESCRIPTION
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This ioctl call returnsthe numberof uncorrectedlocks detectecby the de-
vice driver during its lifetime. For meaningfulmeasurementghe increment
in block countduring a specifictime interval shouldbe calculated. For this
commandread-onlyaccesgo thedevice is sufiicient.

Note that the counterwill wrap to zero after its maximum count has been
reached.

SYNOPSIS
int ioctl( int fd, int request =
FE_READ_UNCORRECTED BLOCKS, ui nt 32_t *ubl ocks);

PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsFE. READ_UNCORRECTEDBLOCKS for this
command.

uint32.t *ublocks Thetotal numberof uncorrectedblocksseerby thedriver
sofar.

ERRORS

EBADF fd is notavalid openfile descriptor

EFAULT ublockspointsto invalid address.

ENOSYS Functionnot availablefor this device.

4.2.11 FE_GET_NEXT_FREQUENCY

DESCRIPTION

Whenscanningafrequeny rangejt is desirablego useascanningstepsizethat
is aslargeaspossibleyet smallenoughto be ableto lock to any signalwithin

therange.Thisioctl operationdoesjustthat- it incrementsa givenfrequengy

by astepsizesuitablefor efficientscanning Thestepsizeusedby thisfunction
maybea quitecomplex functionof thegivenfrequeng, hardwarecapabilities,
andparametesettingof thedevice. Thus,areturnedesultis only valid for the
currentstateof thedevice. For thiscommandread-onlyaccesso thedevice is

sufficient.

Note that scanningmay still be excruciatingly slow on somehardware, for

otherreasonghana non-optimalscanningstepsize.

SYNOPSIS

int ioctl( int fd, int request =
FE_.GET_NEXT_FREQUENCY, uint32t *freq);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request Equals FEGET_.NEXT_FREQUENCY for this com-
mand.
uint32.t *freq Input: agivenfrequeny

Output: the frequeng correspondingo the next higher
frequeng setting.
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ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT freq pointsto invalid address.
EINVAL Maximumsupportedrequeng reached.
ENOSYS Functionnot availablefor this device.

4.2.12 FE_GET_NEXT_SYMBOL _RATE

DESCRIPTION

Whenscanninga rangeof symbolrates(e.g. for "blind acquisition”)it is de-
sirableto usea scanningstepsizethatis aslargeaspossible yet smallenough
to detectary valid signalwithin therange.This ioctl operationdoesjust that-

it incrementsa givensymbolrateby a stepsizesuitablefor efficient scanning.
The stepsize usedby this function may be a quite complex function of the
givensymbolrate,hardwarecapabilitiesandparametesettingsof thedevice.

Thus,areturnedresultis only valid for the currentstateof thedevice. For this

commandread-onlyaccesgo thedeviceis sufiicient.

SYNOPSIS
int ioctl( int fd, int request =
FE_GET_NEXT_SYMBOL_RATE, uint32t *synbol Rate);

PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsFE.GET_.NEXT_SYMBOL_RATE for this com-
mand.

uint32t  *symbol- Input: agivensymbolrate

Rate
Output:the symbolratecorrespondingo the next higher
symbolrate.

ERRORS

EBADF fd is notavalid openfile descriptor

EFAULT symbolRatepointsto invalid address.

EINVAL Maximumsupportedsymbolratereached.

ENOSYS Functionnot availablefor this device.

4.2.13 FE_SET_-FRONTEND

DESCRIPTION

This ioctl call startsa tuning operationusing specifiedparameters.The re-
sult of this call will be successfuif the parametersverevalid andthe tuning
couldbeinitiated. Theresultof thetuningoperationin itself, however, will ar
rive asynchronouslasan event(seedocumentatiorior FE GET_EVENT and
FrontendEent.) If a new FE.SET_FRONTEND operationis initiated before
thepreviousonewascompletedthepreviousoperatiorwill beabortedn favor
of thenew one.This commandequiresread/writeaccesgo thedevice.
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SYNOPSIS

int ioctl(int fd, int request = FE_SET_FRONTEND,
struct FrontendParaneters *p);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsFE_SET_-FRONTEND for this command.
struct FrontendR- Pointsto parameter$or tuningoperation.
rametersp

ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT p pointsto invalid address.
EINVAL Maximumsupportedsymbolratereached.

4.2.14 FE_GET_EVENT

DESCRIPTION

Thisioctl call returnsaneventof typeqpskEentif available.If aneventis not
available, the behaior dependon whetherthe device is in blocking or non-
blocking mode. In thelatter case the call fails immediatelywith errnosetto
EWOULDBLOCK. In theformercasethe call blocksuntil aneventbecomes
available.

The standardLinux poll() and/orselect()systemcalls can be usedwith the
device file descriptorto watchfor new events. For select() the file descriptor
shouldbeincludedin theexceptfdsargumentandfor poll(), POLLPRIshould
bespecifiedasthewake-upcondition. Sincethe eventqueueallocateds rather
small (roomfor 8 events),the queuemustbe servicedregularly to avoid over-
flow. If anoverflow happenstheoldesteventis discardedrom thequeueand
anerror(EBUFFEROVERFLOW) occursthenext timethequeuds read.After
reportingthe error conditionin this fashion,subsequenQPSK GET_EVENT
callswill returneventsfrom the queueasusual.

For the sale of implementatiorsimplicity, this commandrequiresread/write
accesdo thedevice.

SYNOPSIS

int ioctl(int fd, int request = QPSK.GET_EVENT,
struct gpskEvent *ev);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsQPSKGET_EVENT for thiscommand.
structgpskEwent*ev  Pointsto the location wherethe event, if ary, is to be
stored.
ERRORS
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EBADF fd is notavalid openfile descriptor

EFAULT ev pointsto invalid address.

EWOULDBLOCK Thereis no event pending, and the device is in non-
blockingmode.

EBUFFEROVERFLOW
Overflow in eventqueue- oneor moreeventswerelost.

4.2.15 FE_GET_INFO

DESCRIPTION

This ioctl call returnsinformationaboutthe front-end. This call only requires
read-onlyaccesdgo thedevice.

SYNOPSIS

int ioctl(int fd, int request = FE.CET.I NFO, struct
Frontendl nfo *info);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsFE_GET_INFO for thiscommand.
struct gpskFrontend- Pointsto the locationwherethe front-endinformationis
Info *info to bestored.
ERRORS
EBADF fd is notavalid openfile descriptor
EFAULT info pointsto invalid address.
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Chapter 5

DVB SECAPI

The DVB SECdevice controlsthe SatelliteEquipmentControl of the DVB hardware,
i.e. DISEqCandV-SEC.It is accessethrough/ dev/ ost / sec.

5.1 SECData Types

5.1.1 secDiseqcCmd

struct secDi seqcCmd {

uint8 t addr;

uint8 t cnd;

uint8 t nunPar ans;

uint8 t parans[ SEC MAX DI SEQC PARAMS] ;
H

5.1.2 sec\ltage
typedef uint32_t secVoltage;

enum {
SEC_VOLTAGE_OFF,
SEC VOLTAGE_LT,
SEC_VOLTAGE_13,
SEC VOLTACE_13_5,
SEC_VOLTAGE_18,
SEC VOLTAGE_18_5

5.1.3 secToneMode
typedef uint32_t secToneMode;
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typedef enum {
SEC _TONE_ON,
SEC TONE_OFF
} secToneMde t;

5.1.4 secMiniCmd
typedef uint32_t secM ni Cnd;

typedef enum {
SEC_M NI _NONE,
SEC_ M NI _A,
SEC M N _B

} secMni Cnd_t;

struct secStatus {
int32_t busMode;
secVol tage sel Volt;
secToneMbde cont Tone;

};
enum {
SEC BUS | DLE,
SEC_BUS_BUSY,
SEC BUS_OFF,
SEC BUS_OVERLQAD
}

5.1.5 secCommand

struct secCommand {
int32_t type;
uni on {
struct secDi seqcCnd di seqc;
uint8 t vsec;
ui nt 32_t pause;
Py
b

5.1.6 secCmdSequence

struct secCndSequence {
secVol t age vol t age;
secM ni Crd mi ni Conmrand;
secToneMode conti nuousTone;

ui nt 32_t numConmands;
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struct secConmmand* commands;

};

enum {
SEC_CMDTYPE_DI SEQC,
SEC _CNMDTYPE_VSEC,
SEC_CMDTYPE_PAUSE

}

typedef enum {
SEC_DI SEQC_SENT,
SEC_VSEC_SENT,
SEC_PAUSE_COWPLETE,
SEC_CALLBACK_ERRCR
} secCal |l back _t;
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5.2 SECFunction Calls

5.2.1 open()

DESCRIPTION

This systemcall opensa namedSEC device for subsequentise. If the de-
vice is openedin read-onlymode,only statusand statisticsmonitoringis al-
lowed. If the device is openedn read/writemode,all typesof operationsan
beperformed.Any numberof applicationcanhave simultaneousiccesso the
device.

SYNOPSIS
i nt open(const char *deviceNane, int flags);

PARAMETERS
const char *device- Nameof specificSECdevice.

Name
int flags A bit-wise OR of thefollowing flags:
O_RDONLY read-onlyaccess
O_RDWR read/writeaccess
The optional flag O_.NONBLOCK is not supported. If
O_NONBLOCK is set, open() and most other subse-
guentcalls to the device will return-1 andseterrnoto
EWOULDBLOCK. Thecommunicatiorwith the periph-
eral devices is sequentialby nature, so it is probably
preferableto usethe device in synchronousnode. This
is themotivationfor not goingthroughthe extra effort of
implementingasynchronousperationof thedevice.
ERRORS
ENODEV Device driver notloaded/aailable.
EFAULT deviceNamedoesnotreferto avalid memoryarea.
EBUSY Device or resourcebusy.
EINVAL Invalid agument.
5.2.2 close()
DESCRIPTION

This systemcall closesa previously openedSECdevice.
SYNOPSIS

int close(int fd);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().
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ERRORS
EBADF fd is notavalid openfile descriptor

5.2.3 SEC.GET_STATUS
DESCRIPTION
This call getsthe statusof the device.

SYNOPSIS

int ioctl(int fd, int request = SECCGET_STATUS,
struct secStatus* status);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsSEC GET_STATUS for thiscommand.
structsecStatus®sta- Thestatusof thedevice.
tus
ERRORS
ENODEV Device driver notloaded/&ailable.
EFAULT statuds aninvalid pointer
EBUSY Device or resourcebusy.
EINVAL Invalid argument.
EPERM File not openedwith readpermissions.
EINTERNAL Internalerrorin thedevice driver.

5.2.4 SEC RESET.-OVERLOAD

DESCRIPTION

If thebushasbeenautomaticallypoweredoff dueto poweroverload thisioctl
call restoreghe power to the bus. The call requiresread/writeaccesdo the
device. This call hasno effectif thedevice is manuallypoweredoff.

SYNOPSIS
int ioctl(int fd, int request = SECRESET_OVERLQOAD);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().

int request EqualsSEC RESET.OVERLOAD for thiscommand.
ERRORS

EBADF fd is notavalid file descriptor

EPERM Permissiordenied(needsead/writeaccess).

EINTERNAL Internalerrorin thedevice driver.
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5.2.5 SEC.RESET_.OVERLOAD

DESCRIPTION

Thisioctl call is usedto senda sequencef DISEqQCTM and/orV-SEC com-
mands.Thefirst versionof the SECdevice doesnot supportV-SECsignaling
andit abortsthe operatiorwith anerrorcodeif a V-SECcommands detected
in theinputdata.

e Thecall will fail with errnosetto EBUSOVERLOAD if thebusis over
loaded. If the bus is overloaded,SECRESET.OVERLOAD can be
calledandthe operationcanberetried.

e If seqg.numCommandsequals 0 and seq.miniCommand equals
SECMINI _NONE, the bus voltage will be switched and the con-
tinuous22kHztonegeneratiorenabled/disablemtnmediately

This operationis atomic. If several processesgalls this ioctl simultaneously
theoperationswill beserializedsoa completesequencés sentatatime.

SYNOPSIS

int ioctl(int fd, int request = SEC_SEND_.SEQUENCE,
struct secCndSequence *seq);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsSEC SEND_.SEQUENCE for thiscommand.
struct secCmdSe- Pointerto thecommandsequencéo betransmitted.
quenceseq
ERRORS
EBADF fd is notavalid file descriptor
EFAULT Segpointsto aninvalid address.
EINVAL The datastructurereferredto by seqis invalid in some
way.
EPERM Permissiordenied(needsead/writeaccess).
EINTERNAL Internalerrorin thedevice driver.
EBUSMODE Thedeviceis not preparedor transmissior{e.g.it might

be manuallypoweredoff).
EBUSOVERLOAD Busoverloadhasoccurred.

5.2.6 SEC.SET_-TONE

DESCRIPTION
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This call is usedto set the generationof the continuous22kHz tone.
The possibility to just changethe tone mode is already provided by ioctl
SECSEND_SEQUENCE, but SECSET_.TONE is an easierto useinterface.
To keepthe transmissionof a commandsequenceas an atomic operation,
SECSET.TONEwill blockif atransmissions in progressThis call requires
read/writepermissions.

SYNOPSIS

int ioctl(int fd, int request = SECSET_TONE,
secToneMbde tone);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsSEC SET_TONE for thiscommand.

secbneModetone Therequestedonegeneratiormode(on/off).
ERRORS

ENODEV Device driver notloaded/&ailable.
EBUSY Device or resourcebusy.

EINVAL Invalid argument.

EPERM File not openedwith readpermissions.
EINTERNAL Internalerrorin thedevice driver.

5.2.7 SEC.SET.VOLTAGE

DESCRIPTION

This call is usedto set the bus voltage. The possibility to just change
the bus voltageis alreadyprovided by ioctl SECSEND SEQJUENCE, but
SECSET.VOLTAGE s aneasietto useinterface.To keepthetransmissiorof
acommandsequencasanatomicoperation SEC SET_-VOLTAGE will block
if atransmissions in progressThis call requiresread/writepermissions.

SYNOPSIS

int ioctl(int fd, int request = SECSET_VOLTAGE,
secVol t age vol tage);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsSEC SET_VOLTAGE for thiscommand.
sec\bltagevoltage Therequestedbusvoltage.

ERRORS
ENODEV Device driver notloaded/aailable.
EBUSY Device or resourcebusy.
EINVAL Invalid argument.
EPERM File not openedwith readpermissions.
EINTERNAL Internalerrorin the device driver.
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Chapter 6

DVB Demux Device

The DVB demuxdevice controlsthefilters of the DVB hardware/softvare. It canbe
accessethrough/ dev/ ost / denux.

6.1 DemuxData Types

typedef uintl1l6_t dvb_pid_t;

6.1.1 dmxOutput_t

typedef enum

{
DVX_QOUT_DECODER,
DMX_QOUT_TAP,
DMX_QOUT_TS_TAP

} dnxCQut put _t;

[* Outputmultiplexedinto anew TS */ /* (to be retrieved by readingfrom the */ /*
logical DVR device). */

6.1.2 dmxInput _t

typedef enum

{
DMX_I N_FRONTEND, /* Input froma front-end device. */

DMX_I N_DVR /* Input fromthe |ogical DVR device. */
} dnxl nput _t;
6.1.3 dmxPesType.t

typedef enum

{
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DVX_PES_AUDI O,
DVX_PES_VI DEQ,
DWVX_PES_TELETEXT,
DVX_PES_SUBTI TLE,
DVX_PES_PCR,
DVX_PES_OTHER

} dnxPesType_t;

6.1.4 dmxEvent.t

typedef enum

{
DVX_SCRAMBLI NG_EV,

DMX_FRONTEND EV
} dnxEvent t;

6.1.5 dmxScramblingStatust

typedef enum

{
DVX_SCRAMBLI NG_OFF,

DMVX_SCRAMBLI NG_ON
} dnxScranblingStatus t;

6.1.6 dmxFilter _t

typedef struct dnxFilter

{
uint8_t filter[ DMX_FILTER_SI ZF] ;

uint8_t mask[ DMX_FI LTER_SI ZE] ;
} dnxFilter_t;
6.1.7 dmxSctFilterParams

struct dmxSctFilterParans

{
dvb_pid_t pi d;
dnxFilter _t filter;
uint32_t ti meout;
ui nt 32_t fl ags;

#defi ne DMX_CHECK_CRC 1

#def i ne DMX_ONESHOT 2

#def i ne DMX_| MVEDI ATE_START 4

b
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6.1.8 dmxPesFilterParams

struct dnxPesFilter Parans

{
dvb_pid_t pi d;
dnx| nput _t i nput ;
dnxCut put _t out put ;
dnxPesType_t pesType,;
ui nt 32_t fl ags;
H

6.1.9 dmxEvent

struct dnxEvent

{
dnxEvent t event ;
time_t ti meSt anp;
uni on
{
dmxScranbl i ngSt at us_t scranbl i ng;
Py
b
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6.2 DemuxFunction Calls

6.2.1 open()

DESCRIPTION

This systemcall, usedwith a device nameof /dev/ost/demuxnwheren de-
notesthe specificdemuxdevice to beopenedallocatesa new filter andreturns
a handlewhich canbe usedfor subsequentontrol of thatfilter. This call has
to be madefor eachfilter to be used,i.e. every returnedfile descriptoris a
referenceo a singlefilter. /dev/ost/dvrnis alogical device to be usedfor re-

trieving TransporiStreamdor digital videorecording.n identifiesthephysical
demuxdevice thatprovidesthe actualDVR functionality Whenreadingfrom

this device a transportstreamcontainingthe pacletsfrom all PESfilters set
in the correspondinglemuxdevice (/dev/ost/demuxnhaving the outputsetto

DMX_OUT_TS_TAP. A recordedTransportStreamis replayedby writing to

this device.

The significanceof blocking or non-blockingmodeis describedn the doc-
umentationfor functionswherethereis a difference. It doesnot affect the

semantic®f theopen()call itself. A device openedn blockingmodecanlater
be putinto non-blockingmode(andvice versa)usingthe F_.SETFL command
of thefcntl systemcall.

SYNOPSIS

i nt open(const char *deviceNane, int flags);

PARAMETERS
const char *device- Nameof demuxdevice.
Name
int flags A bit-wise OR of thefollowing flags:
O_RDWR read/writeaccess
O_NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)
ERRORS
ENODEV Device driver notloaded/aailable.
EINVAL Invalid argument.
EMFILE “Toomary openfiles”, i.e. no morefilters available.
ENOMEM Thedriverfailedto allocateenoughmemory
6.2.2 close()
DESCRIPTION
This systemcall deactvatesand deallocates filter that was previously allo-
catedvia the open()call.
SYNOPSIS
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int close(int fd);
PARAMETERS

int fd File descriptoreturnedby a previouscall to open().
ERRORS

EBADF fd is notavalid openfile descriptor

6.2.3 read()
DESCRIPTION

This systemcall returnsfiltered data,which might be sectionor PESdata. The
filtered datais transferredrom thedriver's internalcircularbuffer to buf. The
maximumamountof datato betransferreds implied by count.
Whenreturningsectiondatathe driver alwaystriesto returna completesingle
section(eventhoughbuf would provide buffer spacefor moredata).If thesize
of the buffer is smallerthanthe sectionasmuchaspossiblewill bereturned,
andtheremainingdatawill be providedin subsequentalls.

The size of the internal buffer is 2 * 4096 bytes (the size of two maximum
sizedsections)by default. The size of this buffer may be changedby using
the DMX_SET_BUFFER SIZE function. If the buffer is not large enough,or
if thereadoperationsarenot performedfastenoughthis mayresultin a buffer
overflow error. In this caseEBUFFEROVERFLOW will bereturned,andthe
circularbuffer will beemptied.Thiscallis blockingif thereis nodatato return,
i.e. theproceswill beputto sleepwaitingfor data,unlessheO_NONBLOCK
flagis specified.

Note that in orderto be ableto read, the filtering processhasto be started
by defining either a sectionor a PESfilter by meansof the ioctl functions,
andthen startingthe filtering processvia the DMX_START ioctl function or
by settingthe DMX _IMMEDIATE_START flag. If the readingis donefrom
alogical DVR demuxdevice, the datawill constitutea TransportStreamin-
cluding the paclets from all PESfilters in the correspondinglemuxdevice
/dev/ost/demuxrhaving the outputsetto DMX _OUT_TS_TAP.

SYNOPSIS

sizet read(int fd, void *buf, sizet count);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
void *buf Pointerto the buffer to be usedfor returnedfiltered data.
sizet count Sizeof buf.

ERRORS
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EWOULDBLOCK No datato returnandO_NONBLOCK wasspecified.

EBADF fd is notavalid openfile descriptor

ECRC Last sectionhad a CRC error - no datareturned. The
bufferis flushed.

EBUFFEROVERFLOW
The filtered datawas not read from the buffer in due
time, resultingin non-readdatabeinglost. The buffer
is flushed.

ETIMEDOUT The sectionwasnotloadedwithin the statedtimeoutpe-
riod. Seeioctl DMX_SET.FILTER for how to setatime-
out.

EFAULT Thedriver failed to write to the callersbuffer dueto an
invalid *buf pointer

6.2.4 write()
DESCRIPTION

This systemcall is only provided by the logical device /dev/ost/dvrn,where
n identifiesthe physicaldemuxdevice that providesthe actualDVR function-
ality. It is usedfor replay of a digitally recordedTransportStream. Match-
ing filters have to be definedin the correspondingohysical demux device,
/dev/ost/demuxnTheamountof datato betransferreds implied by count.

SYNOPSIS

ssizet wite(int fd, const void *buf, sizet

count);

PARAMETERS

int fd
void *buf
sizett count

ERRORS
EWOULDBLOCK

EBUSY

EBADF

File descriptoreturnedby a previouscall to open().
Pointerto the buffer containingthe TransportStream.
Sizeof buf.

No data was written. This might happen if
O_NONBLOCK was specified and there is no more
buffer spaceavailable(if O_-NONBLOCK is notspecified
thefunctionwill block until buffer spaceds available).
This error code indicatesthat there are conflicting re-
guests. The correspondinglemuxdevice is setupto re-
ceive datafrom the front- end. Make sure that these
filters are stoppedand that the filters with input setto
DMX _IN_DVR arestarted.

fd is notavalid openfile descriptor
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6.2.5 DMX_START
DESCRIPTION

Thisioctl call is usedto startthe actualfiltering operationdefinedvia theioctl
callsDMX _SET_FILTER or DMX _SET_.PESFILTER.

SYNOPSIS

int ioctl( int fd, int request = DMXSTART);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsDMX_START for thiscommand.
ERRORS
EBADF fd is notavalid file descriptor
EINVAL Invalid argument,i.e. no filtering parametergprovided
viathe DMX _SET_FILTER or DMX _SET_PESFILTER
functions.
EBUSY This error code indicatesthat there are conflicting re-

guestsThereareactie filters filtering datafrom another
input source.Make surethatthesefilters arestoppedoe-
fore startingthisfilter.

6.2.6 DMX_STOP
DESCRIPTION

This ioctl call is usedto stop the actualfiltering operationdefinedvia the
ioctl callsDMX _SET._FILTER or DMX _SET_PESFILTER andstartedvia the
DMX _START command.

SYNOPSIS

int ioctl( int fd, int request = DUX.STOP);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsDMX _STOPfor this command.

ERRORS
EBADF fd is notavalid file descriptor
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6.2.7 DMX_SET.FILTER
DESCRIPTION

Thisioctl call setsup afilter accordingto the filter andmaskparametergro-
vided. A timeoutmaybedefinedstatingnumberof secondso wait for asection
to beloaded. A value of 0 meanshat no timeoutshouldbe applied. Finally
thereis a flag field whereit is possibleto statewhethera sectionshouldbe
CRC-checkd,whetherthefilter shouldbe a "one-shot”filter, i.e. if thefilter-
ing operationshouldbe stoppedafterthefirst sectionis received,andwhether
the filtering operationshould be startedimmediately (without waiting for a
DMX _START ioctl call). If afilter was previously set-up,this filter will be
canceledandthereceve buffer will beflushed.

SYNOPSIS

int ioctl( int fd, int request = DMXSET_FILTER
struct dmxSctFilterParanms *parans);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsDMX _SET_FILTER for thiscommand.
struct dmxSctFilter Pointerto structurecontainingfilter parameters.
Params*params

ERRORS
EBADF fd is notavalid file descriptor
EINVAL Invalid argument.

6.2.8 DMX_SET_.PESFILTER
DESCRIPTION

This ioctl call setsup a PESfilter accordingto the parameterprovided. By a
PESfilter is meanta filter thatis basedust on the pacletidentifier (PID), i.e.
no PESheaderor payloadfiltering capabilityis supported.

The transportstreamdestinationfor the filtered outputmay be set. Also the
PEStype maybestatedn orderto beableto e.g. directavideostreandirectly
to the video decoder Finally thereis a flag field whereit is possibleto state
whetherthefiltering operationshouldbe startedmmediately(without waiting
for aDMX _START ioctl call). If afilter waspreviously set-up,this filter will
be cancelledandthereceie buffer will beflushed.

SYNOPSIS

int ioctl( int fd, int request = DMWX.SET_PESFILTER,
struct dnxPesFilterParans *parans);

PARAMETERS
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int fd File descriptoreturnedby a previouscall to open().
int request EqualsDMX _SET_PESFILTER for thiscommand.
struct dmxPesFilter Pointerto structurecontainingfilter parameters.
Params*params
ERRORS
EBADF fd is notavalid file descriptor
EINVAL Invalid argument.
EBUSY This error code indicatesthat there are conflicting re-

questsThereareactiefilters filtering datafrom another
input source.Make surethatthesefilters arestoppecdbe-
fore startingthisfilter.

6.2.9 DMX_SET_BUFFER_SIZE

DESCRIPTION

Thisioctl call is usedto setthe sizeof thecircularbuffer usedfor filtereddata.
The default size is two maximumsizedsections,i.e. if this function is not
calleda buffer sizeof 2 * 4096byteswill beused.

SYNOPSIS

int ioctl( int fd, int request = DMX.SET_BUFFER.SI ZE,
unsi gned | ong size);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsDMX _SET BUFFER SIZE for this command.
unsignedong size Sizeof circularbuffer.
ERRORS
EBADF fd is notavalid file descriptor
ENOMEM The driver was not able to allocatea buffer of the re-

questedsize.

6.2.10 DMX_GET_EVENT

DESCRIPTION

Thisioctl call returnsaneventif available. If aneventis not available,the be-
havior depend®nwhetherthedeviceis in blockingor non-blockingmode.In

thelattercasethe call failsimmediatelywith errnosetto EWOULDBLOCK.

In theformercasethe call blocksuntil aneventbecomeswvailable.

The standardLinux poll() and/orselect()systemcalls can be usedwith the
device file descriptorto watchfor new events. For select() the file descriptor
shouldbeincludedin theexceptfdsargumentandfor poll(), POLLPRIshould
be specifiedasthe wake-up condition. Only the latesteventfor eachfilter is

saved.
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SYNOPSIS

int ioctl( int fd, int request = DMX.GET_EVENT,
struct dnmxEvent *ev);

PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
int request EqualsDMX _GET_EVENT for thiscommand.
structdmxEwvent*ev  Pointerto thelocationwheretheeventis to be stored.
ERRORS
EBADF fd is notavalid file descriptor
EFAULT ev pointsto aninvalid address.

EWOULDBLOCK Thereis no event pending, and the device is in non-
blockingmode.
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Chapter 7

DVB CA Device

The DVB CA device controlsthe conditionalaccesshardware. It can be accessed
through/ dev/ ost / ca.

7.1 CA Data Types

7.1.1 caslotinfo.t

/* slot interface types and info */

typedef struct ca slot_info_s {

int num /* slot nunber */

int type; /* CAinterface this slot supports */
#define CA_C 1 /* C high level interface */
#define CA_Cl_LINK 2 /* C link layer level interface */
#defi ne CA _Cl _PHYS 4 |* Cl physical layer level interface */
#define CA_SC 128 /* sinple smart card interface */

unsi gned int flags;
#define CA_Cl_MODULE_PRESENT 1 /* nodule (or card) inserted */
#define CA _Cl _MODULE READY 2
} ca_slot_info_t;

7.1.2 cadescrinfo_t

typedef struct ca descr_info_s {
unsigned int num /* nunber of avail abl e descranbl ers (keys) */
unsi gned int type; /* type of supported scranbling system */
#define CA ECD 1
#defi ne CA_NDS 2
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#define CA _DSS 4
} ca_descr_info_t;

7.1.3 cacap.t

typedef struct ca cap_s {
unsigned int slot_num /* total nunber of CA card and nodul e slc
unsigned int slot_type; /* OR of all supported types */
unsi gned int descr_num /* total nunber of descranbler slots (key
unsi gned int descr_type;/* OR of all supported types */

} ca_cap_t;

7.1.4 camsgt

/* a message to/froma Cl-CAM */
typedef struct ca_nsg_s {

unsi gned int index;

unsi gned int type;

unsi gned int | ength;

unsi gned char nsg[ 256] ;
} ca_nsg_t;

7.1.5 cadescrt

typedef struct ca_descr_s {
unsi gned int index;
unsi gned int parity;
unsi gned char cw 8];
} ca_descr_t;
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7.2 CA Function Calls

7.2.1 open()

DESCRIPTION

This systenmcall opensanamedcadevice (e.g./dev/ost/ca)for subsequenise.
Whenanopen()call hassucceededhe device will bereadyfor use.Thesig-
nificanceof blockingor non-blockingmodeis describedn the documentation
for functionswherethereis a difference. It doesnot affect the semanticof
theopen()call itself. A device openedn blocking modecanlaterbe putinto
non-blockingmode(andvice versa)usingthe F - SETFL commandf thefcntl
systemcall. Thisis a standardsystemcall, documentedn the Linux manual
pagefor fcntl. Only oneusercanopenthe CA Devicein O_RDWR mode.All
otherattemptgo openthe device in this modewill fail, andanerrorcodewill
bereturned.

SYNOPSIS
i nt open(const char *devi ceNane, int flags);

PARAMETERS
const char *device- Nameof specificvideodevice.

Name
int flags A bit-wise OR of thefollowing flags:
O_RDONLY read-onlyaccess
O_RDWR read/writeaccess
O_NONBLOCK openin non-blockingmode
(blockingmodeis the default)
ERRORS
ENODEV Device driver notloaded/aailable.
EINTERNAL Internalerror.
EBUSY Device or resourcebusy.
EINVAL Invalid argument.
7.2.2 close()
DESCRIPTION
This systemcall closesa previously openecaudiodevice.
SYNOPSIS
int close(int fd);
PARAMETERS
int fd File descriptoreturnedby a previouscall to open().
ERRORS
EBADF fd is notavalid openfile descriptor
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Chapter 8

Kernel Demux APl

ThekerneldemuxAPI

8.1 Kernel Demux Data Types

8.1.1 dmx_succesd

typedef enum {
DWW OK = 0, /* Received &k */
DMX_LENGTH ERROR, /* Incorrect |length */
DMX_OVERRUN ERROR, /* Receiver ring buffer overrun */
DMX_CRC ERROR, /* Incorrect CRC */
DMX_FRAME_ERROR, /* Frame alignment error */
DMX_FI FO ERROR, /* Receiver FIFO overrun */
DMX_M SSED ERROR /* Receiver m ssed packet */
} dnx_success t;

8.1.2 TSHilter types

| ¥ e o o e e o e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e mm e e - *
/* TS packet reception */
/* __________________________________________________________________________ */

[* TS filter type for set _type() */

#defi ne TS _PACKET 1 /* send TS packets (188 bytes) to call back (default) *

#define TS_PAYLOAD ONLY 2 /* in case TS _PACKET is set, only send the TS
payl oad (<=184 bytes per packet) to call back */
#defi ne TS DECODER 4 /* send streamto built-in decoder (if present) */
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8.1.3 dmx_ts_pest
Thestructure/

t ypedef enum
{
DMX_TS PES _AUDI O, /* al so send packets to audi o decoder (if it
DMX_TS_PES VI DEG, [* .. %
DMX_TS PES TELETEXT,
DMX_TS PES SUBTI TLE
DMX_TS PES PCR
DMX_TS PES OTHER
} dnx_ts_pes_t;

describeghe PEStype for filters which write to a built-in decoder The correspond
(andshouldbekeptidentical)to thetypesin the demuxdevice.

struct dnmx_ts feed s {
int is filtering; /* Set to non-zero when filtering in progress *
struct dmx_denux_s* parent; /* Back-pointer */
void* priv; /* Pointer to private data of the APl client */
int (*set) (struct dnmx_ts_feed_s* feed,
__ulé pid,
size_t cal |l back_| engt h,
size_t circular_buffer_size,
i nt descranbl e,
struct tinmespec tineout);
int (*start filtering) (struct dnmx _ts feed s* feed);
int (*stop_filtering) (struct dnx_ts feed s* feed);
int (*set _type) (struct dnmx_ts feed s* feed,
int type,
dnmx_ts_pes_t pes_type);

H

typedef struct dnmx _ts feed s dnx ts feed t;
2
/* PES packet reception (not supported yet) */

| ¥ o e e e e e e e e e e e e e e e e e e e e e e e eecaan

typedef struct dmx_pes filter_s {

struct dnx_pes_s* parent; /* Back-pointer */

void* priv; /* Pointer to private data of the APl client */
} dnx_pes_filter _t;

typedef struct dmx_pes_feed_s {
int is filtering; /* Set to non-zero when filtering in progress *
struct dnx_denux_s* parent; /* Back-pointer */
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void* priv; /* Pointer to private data of the APl client */
int (*set) (struct dmx_pes_feed_s* feed,
__ulé pid,
size_ t circular_buffer_size,
i nt descranbl e,
struct tinmespec tineout);
int (*start_filtering) (struct dnx_pes_feed_s* feed);
int (*stop_filtering) (struct dnmx_pes_ feed_s* feed);
int (*allocate filter) (struct dnx_pes_feed_s* feed,
dnx_pes filter t** filter);
int (*release filter) (struct dnx_pes feed s* feed,
dnx_pes_filter_t* filter);
} dnx_pes_feed_t;

\| abel {sectionfilter}
typedef struct {

_u8 filter_value [ DMX_MAX FILTER_ SI ZE];

_u8 filter_mask [ DMX_MAX_FILTER SI ZE] ;

struct dmx_section_feed_s* parent; /* Back-pointer */

void* priv; /* Pointer to private data of the APl client */
} dmx_section_filter_t;

struct dmx_section_feed_s {
int is filtering; /* Set to non-zero when filtering in progress */
struct dnx_denux_s* parent; /* Back-pointer */
void* priv; /* Pointer to private data of the APl client */
int (*set) (struct dnx_section_ feed s* feed,
__ulé pid,
size_t circular_buffer_size,
i nt descranbl e,
int check crc);
int (*allocate filter) (struct dnmx_section feed s* feed,
dnx_section_filter_t** filter);
int (*release filter) (struct dmx_section_feed_s* feed,
dnx_section_filter_t* filter);
int (*start filtering) (struct dnmx_section feed s* feed);
int (*stop_filtering) (struct dmx_section_feed s* feed);
b

typedef struct dmx_section_feed_s dnx_section_feed_ t;

typedef int (*dnx_ts_cb) ( __u8 * bufferl
size_t bufferi1_Il ength,
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t ypedef

t ypedef

__u8 * buffer?2,

size_t buffer2_Il ength,
dnx_ts feed t* source,
dnmx_success_t success);

int (*dnx_section_cb) ( __u8 * bufferl,

size_t bufferl |en,

__u8 * buffer?2,

size_ t buffer2_Ilen,
dnx_section filter_t * source,
dnx_success_t success);

int (*dnx_pes_cb) ( __u8 * bufferl,

size_ t bufferl I|en,

_u8 * buffer2,

size_ t buffer2_ Ilen,
dmx_pes_filter_t* source,
dmx_success_t success);

typedef enum {

DMX_OTHER FE = 0,

DMX_SATELLI TE_FE,

DMX_CABLE_FE,

DMX_TERRESTRI AL_FE,

DMX_LVDS_FE,

DMX_ASI _FE, /* DVB-ASI interface */
DVMX_MEMORY_FE

} dnx_frontend _source_t;

typedef struct ({

/* The following char* fields point to NULL termi nated strings */

char* id; /* Unique front-end identifier */
char* vendor; /* Nanme of the front-end vendor */
char* nodel ; /* Nanme of the front-end npodel */

struct |ist_head connectivity list; /* List of front-ends that ce
be connected to a parti cul
demux */

voi d* priv; /* Pointer to private data of the APl client */

dnx_frontend_source_t source;

} dnx_frontend_t;
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/* MPEG 2 TS Denux */

/*
* Flags OR ed in the capabilites field of struct dnmx_denux_s.
*/

#defi ne DMX_TS_FI LTERI NG 1

#def i ne DMX_PES_FI LTERI NG 2

#def i ne DMX_SECTI ON_FI LTERI NG 4

#defi ne DMX_MEMORY_BASED FI LTERI NG 8 /* wite() available */
#def i ne DMX_CRC_CHECKI NG 16

#defi ne DMX_TS_DESCRAMBLI NG 32

#def i ne DMX_SECTI ON_PAYLOAD DESCRAMBLI NG 64

#def i ne DMX_MAC_ADDRESS_DESCRAMBLI NG 128

8.1.4 demux.demuxt

/*

* DMX FE ENTRY(): Casts elenments in the list of registered
* front-ends fromthe generic type struct |ist_head

* to the type * dnx_frontend_t

*

*/.
#defi ne DMX_FE ENTRY(list) list _entry(list, dnx _frontend t, connectivity |ist)

struct dmx_denmux_s {
/* The following char* fields point to NULL terminated strings */

char* id; /* Unique denux identifier */

char* vendor; /* Nane of the dermux vendor */

char* nodel ; /* Nane of the dermux nodel */

__u32 capabilities; /* Bitfield of capability flags */
dnx_frontend_t* frontend; /* Front-end connected to the denmux */
struct list_head reg_list; /* List of registered dermuxes */

voi d* priv; /* Pointer to private data of the APl client
int users; /* Nunber of users */

i
int (*open) (struct dnmx_derux_s* demux);
int (*close) (struct dmx_denux_s* demnux);
int (*wite) (struct dmx_denux_s* demux, const char* buf, size_t count);
int (*allocate_ ts feed) (struct dnx_denux_s* denux,
dnmx_ts feed t** feed,
dnmx_ts_cb call back);
int (*release_ts_feed) (struct dnmx_derux_s* denux,
dnx_ts feed t* feed);
int (*allocate pes feed) (struct dnx_denmux_s* denux,
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dnx_pes_feed_t** feed,
dnx_pes_cb cal | back);
int (*release_pes_feed) (struct dnx_denux_s* denux,
dnx_pes _feed t* feed);
int (*allocate_section feed) (struct dnx_dermux_s* denux,
dnx_section_feed t** feed,
dmx_section_cb call back);
int (*release_section_feed) (struct dnx_demux_s* dermnux,
dmx_section feed t* feed);
int (*descranbl e _nmac_address) (struct dnmx_denux_s* denux,
__u8* bufferl
size_t bufferl_ | ength,
__u8* buffer2,
size_t buffer2_Il ength,
_ulé pid);
int (*descranbl e_section_payl oad) (struct dnx_denux_s* denux,
_u8* bufferl
size_t bufferl_ | ength,
__u8* buffer2, size t buffer2_
_ul6 pid);
int (*add _frontend) (struct dnx_denux_s* denux,
dnx_frontend_t* frontend);
int (*remove_frontend) (struct dnx_denux_s* denux,
dnx_frontend_t* frontend);
struct |ist_head* (*get_frontends) (struct dmx_denux_s* denux);
int (*connect frontend) (struct dnx_denux_s* denux,
dnx_frontend_t* frontend);
int (*disconnect_frontend) (struct dmx_denux_s* denux);

/* added because js cannot keep track of these hinself */
int (*get _pes_pids) (struct dmx_denux_s* denmux, _ ul6 *pids);
b

typedef struct dnmx_demux_s dnx_derux_t;

8.1.5 Demuxdirectory

/*

* DMX_DI R ENTRY(): Casts elenents in the list of registered

* denmuxes fromthe generic type struct list_head* to the type dnx_demux_
*/

#define DMX_DIR ENTRY(list) list_entry(list, dm_denux_t, reg_list)

int dnx_register_denux (dnmx_denux_t* denux);
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i nt dnx_unregi ster_denux (dnx_denux_t* denux);
struct |ist_head* dmx_get denuxes (void);
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8.2 DemuxDirectory API

The demuxdirectoryis a Linux kernel-widefacility for registeringandaccessinghe
MPEG-2TS demuesin the system.Run-timeregisteringandunregisteringof demux
driversis possibleusingthis API.

All demuxdriversin the directoryimplementthe abstracinterfacedmx demuxt.

8.2.1 dmx_register.demux()
DESCRIPTION

This function makesa demuxdriver interfaceavailableto the Linux kernel. It
is usuallycalled by the init_module()function of the kernelmodulethat con-
tainsthedemuxdriver. Thecallerof this functionis responsibldor allocating
dynamicor staticmemoryfor thedemuxstructureandfor initializing its fields
beforecalling this function. The memoryallocatedfor the demuxstructure
mustnot befreedbeforecalling dmx unreggisterdemux(),

SYNOPSIS

int dnx_regi ster _denux ( dnx_denux_t *dernux )

PARAMETERS
dmx.demuxt* Pointerto the demuxstructure.
demux
RETURNS
0 Thefunctionwascompletedwithout errors.
-EEXIST A demuxwith thesamevalueof theid field alreadystored
in thedirectory
-ENOSPC No spacdeft in thedirectory

8.2.2 dmx_unregisterdemux()
DESCRIPTION

This functionis calledto indicatethat the given demuxinterfaceis no longer
available. The caller of this function is responsiblefor freeing the mem-
ory of the demux structure,if it was dynamically allocatedbefore calling
dmxregisterdemux(). The cleanupmodule()function of the kernelmodule
thatcontainghe demuxdriver shouldcall this function. Note thatthis function
failsif thedemuxis currentlyin use,i.e., releasedemux()hasnot beencalled
for theinterface.

SYNOPSIS
i nt dnx_unregi ster demux ( dnmx_derux_t *denux )

PARAMETERS
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dmx.demuxt* Pointerto the demuxstructurewhich is to be unreyis-
demux tered.
RETURNS
0 Thefunctionwascompletedwvithout errors.
ENODEV Thespecifieddemuxis notregisteredn thedemuxdirec-
tory.
EBUSY Thespecifieddemunxis currentlyin use.

8.2.3 dmx_getdemuxes()

DESCRIPTION

Providesthe callerwith thelist of registereddemuxinterfacesusingthe stan-
dardlist structuredefinedin the includefile linux/list.h. The includefile de-
mux.h definesthe macroDMX _DIR_.ENTRY() for corverting an elementof
the generictype structlist_head*to the type dmx.demuxt*. The caller must
not freethememoryof ary of the elementbtainedvia this functioncall.

SYNOPSIS

struct |ist_head *dnx_get denmuxes ()
PARAMETERS

none

RETURNS

structlist_head* A list of demuxinterfaces,or NULL in the caseof an
emptylist.
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8.3 DemuxAPI

The demuxAPI shouldbe implementedor eachdemuxin the system. It is usedto
selectthe TS sourceof ademuxandto managehedemuxresourcesWhenthedemux
client allocatesa resourcevia the demuxAPI, it recevesa pointerto the API of that
resource.

Eachdemuxrecevesits TS input from a DVB front-endor from memory asset
via thedemuxAPI. In a systemwith morethanonefront-end,the API canbe usedto
selectone of the DVB front-endsasa TS sourcefor a demux,unlessthis is fixedin
theHW platform. ThedemuxAPI only controlsfront-endsregardingtheir connections
with demuwes;the APIs usedto setthe otherfront-endparameterssuchastuning,are
not definedin thisdocument.

Thefunctionsthatimplementthe abstracinterfacedemuxshouldbe definedstatic
or moduleprivateandregisteredto the DemuxDirectoryfor externalaccesslt is not
necessaryo implementevery functionin the demuxt struct,however (for example,a
demuxinterfacemight supportSectionfiltering, but not TS or PESfiltering). The API
clientis expectedo checkthevalueof ary functionpointerbeforecallingthefunction:
thevalueof NULL means'function notavailable”.

Wheneer the functionsof the demuxAPI modify shareddata,the possibilitiesof
lost updateandraceconditionproblemsshouldbe addressedg.g. by protectingparts
of codewith mutexes. This is especiallyimportanton multi-processohosts.

Notethatfunctionscalledfrom a bottomhalf context mustnot sleepatleastin the
2.2.xkernels.Evenasimplememoryallocationcanresultin a kernelthreadbeingput
to sleepif swappingis needed For example,the Linux kernelcalls the functionsof a
network device interfacefrom a bottomhalf context. Thus,if ademuxAPI functionis
calledfrom network device code,the functionmustnot sleep.

8.3.1 open()

DESCRIPTION

This function resenesthe demuxfor useby the caller and, if necessaryini-
tializesthe demux. Whenthe demuxis no longerneededthe function close()
shouldbe called. It shouldbe possiblefor multiple clientsto accesghe de-
mux at the sametime. Thus, the function implementationshouldincrement
thedemuxusagecountwhenopen()is calledanddecremenit whenclose()is

called.
SYNOPSIS
int open ( denux_t* denux );
PARAMETERS
demuxt* demux Pointerto the demuxAPI andinstancedata.
RETURNS
0 Thefunctionwascompletedwithout errors.
-EUSERS Maximumusagecountreached.
-EINVAL Badparameter
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8.3.2 close()

DESCRIPTION

This function resenesthe demuxfor useby the caller and, if necessaryini-

tializesthe demux.Whenthe demuxis no longerneededthe function close()
shouldbe called. It shouldbe possiblefor multiple clientsto accesghe de-
mux at the sametime. Thus, the function implementatiorshouldincrement

thedemuxusagecountwhenopen()is calledanddecremenit whenclose()is
called.

SYNOPSIS

int close(denux_t* denux);

PARAMETERS
demuxt* demux Pointerto thedemuxAPI andinstancedata.
RETURNS
0 Thefunctionwascompletedwvithout errors.
-ENODEV Thedemuxwasnotin use.
-EINVAL Badparameter
8.3.3 write()
DESCRIPTION

This function providesthe demuxdriver with a memorybuffer containingTS
paclets. Insteadof receving TS pacletsfrom the DVB front-end,the demux
driver software will read paclkets from memory Any clients of this demux
with active TS, PESor Sectionfilters will receve filtered datavia the Demux
callbackAPI (see0). Thefunctionreturnswhenall the datain the buffer has
beenconsumedy thedemux.Demuxhardwaretypically cannotreadT S from

memory If this is the case,memory-basediltering hasto be implemented
entirelyin software.

SYNOPSIS
int wite(denux_t* denmux, const char* buf, sizezt
count);

PARAMETERS
demuxt* demux Pointerto thedemuxAPI andinstancedata.
constchar* buf Pointerto the TS datain kernel-spacenemory
sizet length Lengthof the TS data.

RETURNS
0 Thefunctionwascompletedwvithout errors.
-ENOSYS Thecommands notimplemented.
-EINVAL Badparameter
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8.3.4 allocate ts_feed()

DESCRIPTION

Allocatesa new TS feed, which is usedto filter the TS paclets carrying a
certainPID. The TS feednormally correspondso a hardwarePID filter onthe
demuxchip.

SYNOPSIS

int allocatets. feed(dnx_denmux_t* denux,
dnx ts feedt** feed, dnx_ts.cb call back);

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.
dmxts_feedt** feed PointertotheTSfeedAPI| andinstancedata.
dmxtscbecallback  Pointerto the callbackfunction for passingreceved TS

paclet
RETURNS
0 Thefunctionwascompletedwithout errors.
-EBUSY No moreTS feedsavailable.
-ENOSYS Thecommands notimplemented.
-EINVAL Badparameter

8.3.5 releasets_feed()
DESCRIPTION

Releaseghe resourcesallocatedwith allocatets feed(). Any filtering in
progresonthe TS feedshouldbe stoppedbeforecalling this function.

SYNOPSIS

int rel easets feed(dnx_denux_t* denux, dnx_ts_feedt*
feed);

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.
dmx.ts feedt* feed Pointerto the TS feedAPI andinstancedata.

RETURNS
0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter
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8.3.6 allocate sectionfeed()

DESCRIPTION

Allocatesa new sectionfeed,i.e. ademuxresourceor filtering andreceving

sections. On platformswith hardware supportfor sectionfiltering, a section
feedis directly mappedo thedemuxHW. On otherplatforms, TS pacletsare
first PID filtered in hardware and a hardware sectionfilter then emulatedin

software. The caller obtainsan AP pointerof type dmx sectionfeedt asan
out parameterUsingthis API the caller cansetfiltering parameterandstart
receving sections.

SYNOPSIS

int allocatesectionfeed(dnx_denmux_t* denux,
dnx_sectionfeedt **feed, dnx_section.cb call back);

PARAMETERS
demuxt *demux Pointerto thedemuxAPI andinstancedata.
dmx sectionfeedt Pointerto the sectionfeed API andinstancedata.
**feed
dmxsectionch call- Pointerto the callbackfunctionfor passingecevedsec-
back tions.

RETURNS
0 Thefunctionwascompletedwvithout errors.
-EBUSY No moresectionfeedsavailable.
-ENOSYS Thecommands notimplemented.
-EINVAL Badparameter

8.3.7 releasesectionfeed()

DESCRIPTION

Releasegshe resourcesllocatedwith allocatesectionfeed(), including allo-
catedfilters. Any filtering in progresson the sectionfeed shouldbe stopped
beforecalling this function.

SYNOPSIS

int rel easesection_feed(dnmx_denux_t* demnux,
dnx_sectionfeedt *feed);

PARAMETERS
demuxt *demux Pointerto thedemuxAPI andinstancedata.
dmx_sectionfeedt Pointerto the sectionfeed API andinstancedata.
*feed

RETURNS
0 Thefunctionwascompletedwvithouterrors.
-EINVAL Badparameter
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8.3.8 descramblemac_address()

DESCRIPTION

This function runs a descramblingalgorithm on the destinationMAC ad-
dressfield of a DVB DatagramSection,replacingthe original addresswith
its un-encryptedrersion. Otherwise the descriptionon the functiondescram-
ble_sectionpayload()appliesalsoto this function.

SYNOPSIS

i nt descranbl e_mac_address(dmx_denux_t* denux, _.u8
*pbufferl, sizet bufferllength, __u8 *buffer2, sizezt
buffer2.length, _ul6 pid);

PARAMETERS

dmxdemuxt *de- PointertothedemuxAPl andinstancedata.

mux

__u8*pufferl Pointerto thefirst byte of the section.

sizet bufferllength Lengthof the sectiondata,including headersand CRC,
in bufferl.

__u8* buffer2 Pointerto the tail of the sectiondata, or NULL. The

pointerhasa non-NULL valueif the sectionwrapspast
theendof a circularbuffer.

sizet buffer2length  Lengthof the sectiondata,including headeraand CRC,
in buffer2.

--ul6pid The PID on which the sectionwasreceived. Useful for
obtainingthe descramblingkey, e.g. from a DVB Com-
monAccessfacility.

RETURNS
0 Thefunctionwascompletedwithout errors.
-ENOSYS No descramblindgacility available.
-EINVAL Badparameter

8.3.9 descramblesectionpayload()
DESCRIPTION
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This function runsa descramblingalgorithmon the payloadof a DVB Data-
gramSectionyeplacingtheoriginal payloadwith its un-encryptedersion.The
functionwill be called from the demuxAPI implementation;the API client
neednot call this function directly. Section-leel scramblingalgorithmsare
currently standardizeanly for DVB-RCC (return channelover 2-directional
cableTV network) systemsFor all otherDVB networks,encryptionschemes
arelikely to be proprietaryto eachdatabroadcasterThus,it is expectedthat
this functionpointerwill havethevalueof NULL (i.e.,functionnot available)
in mostdemuxAPI implementationsNeverthelessit shouldbepossibleto use
thefunctionpointerasahookfor dynamicallyaddinga“plug-in” descrambling
facility to ademuxdriver.

While this functionis not neededwith hardware-basedectiondescrambling,
the descramblesectionpayloadfunction pointer can be usedto overridethe
default hardware-basediescramblingalgorithm: if the function pointerhasa
non-NULL value, the correspondindgunction shouldbe usedinsteadof arny
descramblindhardware.

SYNOPSIS

i nt descranbl esection_payl oad(dnx_denux_t* denux,
_u8 *bufferl, sizet bufferllength, __u8 *buffer2,
sizet buffer2length, __ul6 pid);

PARAMETERS
dmx.demuxt *de- PointertothedemuxAPI andinstancedata.
mux
__u8*bufferl Pointerto thefirst byte of the section.
sizet bufferllength  Lengthof the sectiondata,including headersand CRC,
in bufferl.
-_u8*buffer2 Pointerto the tail of the sectiondata, or NULL. The

pointerhasa non-NULL valueif the sectionwrapspast
theendof acircularbuffer.

sizet buffer2length  Lengthof the sectiondata,including headersand CRC,
in buffer2.

--ul6pid The PID on which the sectionwasreceved. Useful for
obtainingthe descramblindey, e.g. from a DVB Com-
mon Accesdsacility.

RETURNS
0 Thefunctionwascompletedwvithout errors.
-ENOSYS No descramblindacility available.
-EINVAL Badparameter

8.3.10 add._frontend()
DESCRIPTION
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Reagistersa connectvity betweena demuxanda front-end,i.e., indicatesthat
the demuxcanbe connectedria a call to connectfrontend()to usethe given
front-endasa TS source.Theclient of this functionhasto allocatedynamicor
staticmemoryfor the frontendstructureandinitialize its fields beforecalling
this function. This functionis normally calledduring the driver initialization.
The callermustnot free the memoryof the frontendstructbeforesuccessfully
calling remove_frontend().

SYNOPSIS
int add_frontend(dnx_denmux_t *denux, dnmx_frontend.t
*frontend);

PARAMETERS
dmx demuxt* Pointerto the demuxAPI andinstancedata.
demux
dmxfrontendt* Pointerto thefront-endinstancedata.
frontend

RETURNS
0 Thefunctionwascompletedwithout errors.

-EEXIST A front-endwith the samevalue of the id field already
registered.

-EINUSE Thedemuxis in use.

-ENOMEM No morefront-endscanbe added.

-EINVAL Badparameter

8.3.11 remove_frontend()

DESCRIPTION

Indicatesthat the given front-end, registeredby a call to add frontend(),can
no longerbe connectedsa TS sourceby this demux. Thefunctionshouldbe
calledwhena front-enddriver or a demuxdriver is removedfrom the system.
If the front-endis in use,the function fails with the returnvalueof -EBUSY.

After successfullycalling this function, the caller canfree the memoryof the
frontendstructif it wasdynamicallyallocatedbeforethe add frontend()oper

ation.

SYNOPSIS

int remove_frontend(dnx_denux_t* denux,
dnx frontendt* frontend);

PARAMETERS
dmx.demuxt* Pointerto thedemuxAPI andinstancedata.
demux
dmx_frontendt* Pointerto thefront-endinstancedata.
frontend
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RETURNS
0 Thefunctionwascompletedwvithout errors.
-EINVAL Badparameter
-EBUSY The front-endis in use,i.e. a call to connectfrontend()

hasnot beenfollowedby acall to disconnecffrontend().

8.3.12 getfrontends()

DESCRIPTION
Providesthe APIs of the front-endsthat have beenregisteredfor this demux.
Any of the front-endsobtainedwith this call canbe usedasa parametefor
connectfrontend().
Theincludefile demux.hcontainsthe macroDMX _FE_ENTRY/() for corvert-
ing anelemenbf thegeneridypestructlist_head*to thetypedmx frontendt*.
The callermustnot free the memoryof arny of the elementobtainedvia this
functioncall.

SYNOPSIS
struct |ist_head* get frontends(dm dermux_t* demnux);

PARAMETERS
dmx.demuxt* Pointerto thedemuxAPI andinstancedata.
demux

RETURNS

dmx.demuxt* A list of front-endinterfaces,or NULL in the caseof an
emptylist.

8.3.13 connectfrontend()

DESCRIPTION
Connectghe TS outputof the front-endto the input of thedemux. A demux
canonly be connectedo afront-endregisteredo thedemuxwith the function
addfrontend().
It may or may not be possibleto connectmultiple demuwesto the samefront-
end, dependingon the capabilitiesof the HW platform. Whennot used,the
front-endshouldbereleasedy calling disconnecfrontendy().

SYNOPSIS

i nt connect frontend(dnmx_dermux_t* denux,
dnx frontendt* frontend);

PARAMETERS
dmx.demuxt* Pointerto thedemuxAPI andinstancedata.
demux
dmxfrontendt* Pointerto thefront-endinstancedata.
frontend
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RETURNS
0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter
-EBUSY Thefront-endis in use.

8.3.14 disconnectfrontend()

DESCRIPTION

Disconnectsthe demux and a front-end previously connectedby a con-
nectfrontend()call.

SYNOPSIS
i nt di sconnect frontend(dnx_denux_t* demux);
PARAMETERS

dmx.demuxt* Pointerto the demuxAPI andinstancedata.
demux

RETURNS
0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter
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8.4 Demux Callback API

Thiskernel-spac@P| compriseghe callbackfunctionsthatdeliverfiltered datato the
demuxclient. Unlike the other APIs, theseAPI functionsare provided by the client
andcalledfrom thedemuxcode.

The function pointersof this abstractinterfaceare not paclked into a structureas
in the otherdemuxAPIs, becausehe callbackfunctionsare registeredand usedin-
dependenbf eachother As anexample,it is possiblefor the API client to provide
several callbackfunctionsfor receving TS packetsandno callbacksfor PESpaclets
or sections.

The functionsthat implementthe callback APl neednot be re-entrant: when a
demuxdriver calls oneof thesefunctions,thedriveris notallowedto call thefunction
againbeforetheoriginal call returns.If acallbackis triggeredby ahardwareinterrupt,
it is recommendetb usethe Linux “bottom half” mechanisnor startataskletinstead
of makingthe callbackfunctioncall directly from a hardwareinterrupt.

8.4.1 dmx_ts_cb()

DESCRIPTION
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This function, provided by the client of the demux AP, is called from the
demuxcode. The functionis only called whenfiltering on this TS feed has
beenenabledusingthe startfiltering() function.

Any TS pacletsthatmatchthefilter settingsarecopiedto acircularbuffer. The
filtered TS paclketsaredeliveredto the client usingthis callbackfunction. The
size of the circular buffer is controlledby the circularbuffer_size parameter
of the set() function in the TS FeedAPI. It is expectedthat the bufferl and
buffer2 callbackparametergoint to addressesvithin the circular buffer, but
otherimplementationgrealsopossible.Notethatthe called party shouldnot
try to freethe memorythe bufferl andbuffer2 parametergointto.

When this function is called, the bufferl parametettypically points to the
startof the first undelivered TS paclet within a circular buffer. The buffer2
buffer parameteis normallyNULL, exceptwhenthereceivedTS pacletshave
crossedhe lastaddresf the circular buffer and"wrapped”to the beginning
of thebuffer. In thelattercasethe bufferl parametewould containanaddress
within the circular buffer, while the buffer2 parametewould containthe first
addres®f the circularbuffer.

The number of bytes delivered with this function (i.e. bufferllength +
buffer2 length)is usuallyequalto thevalueof callbacklengthparametegiven
in the set()function, with oneexception:if atimeoutoccursbeforereceving
callbacklengthbytesof TS data,arny undeliveredpacletsareimmediatelyde-
liveredto theclientby calling this function. Thetimeoutdurationis controlled
by theset()functionin the TS FeedAPI.

If aTSpacletis recevedwith errorsthatcouldnotbefixedby the TS-level for-
warderrorcorrection(FEC),theTransporterrorindicatorflag of the TS paclet
headershouldbe set. The TS paclket shouldnot be discardedasthe errorcan
possiblybe correctedoy a higherlayer protocol. If the calledpartyis slow in
processindghecallback,it is possiblethatthecircularbuffer eventuallyfills up.
If this happensthedemuxdrivershoulddiscardary TS pacletsrecevedwhile
thebufferisfull. Theerrorshouldbeindicatedo theclientonthenext callback
by settingthe succesparameteto the valueof DMX_OVERRUN_ERROR.
Thetypeof datareturnedo thecallbackcanbeselectedy thenew functionint
(*set type)(structdmx ts_feed s* feed,int type,dmx_ts_pest pestype)which
is part of the dmx s feeds struct (alsocf. to theincludefile ost/demux.h)
The type parameterdecidesif the raw TS paclet (TS_.PACKET) or just the
payload (TS.PACKET—TS PAYLOAD _ONLY) should be returned. If ad-
ditionally the TS. DECODER bit is set the streamwill also be sentto the
hardware MPEG decoder In this case the secondflag decidesas what kind
of datathe streamshould be interpreted. The possiblechoicesare one of
DMX_TS_PESAUDIO, DMX_TS_PESVIDEO, DMX _TS_PESTELETEXT,
DMX_TS_PESSUBTITLE, DMX_TS_PESPCR,or DMX_TS_PESOTHER.

SYNOPSIS

int dnx_ts_cb(_u8* bufferl, sizet bufferl.length,
_u8* buffer2, sizet buffer2length, dnmktsfeedt*
source, dnx_success.t success);
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PARAMETERS
__u8* bufferl Pointerto the startof thefiltered TS paclets.
sizet bufferl length  Lengthof the TS datain bufferl.
--u8* buffer2 Pointerto thetail of thefiltered TS paclets,or NULL.
sizet buffer2length  Lengthof the TS datain buffer2.
dmxts feedt* Indicateswhich TS feedis the sourceof the callback.
source
dmxsuccess suc- Indicatesf therewasanerrorin TSreception.
cess
RETURNS
0 Continuefiltering.
-1 Stop filtering - has the same effect as a call to

stopfiltering() onthe TS FeedAPI.

8.4.2 dmx_sectionch()
DESCRIPTION

This function, provided by the client of the demux AP, is called from the
demuxcode. The functionis only called whenfiltering of sectionshasbeen
enabledusingthe function startfiltering() of the sectionfeed API. Whenthe
demuxdriver hasreceveda completesectionthatmatchesatleastonesection
filter, theclientis notified via this callbackfunction. Normally this functionis
calledfor eachrecevedsection;however, it is alsopossibleto deliver multiple
sectionswith one callback,for examplewhenthe systemload is high. If an
erroroccurswhile receving a section,this function shouldbe calledwith the
correspondingerrortype setin the succesdield, whetheror not thereis data
to deliver. The SectionFeedimplementatiorshouldmaintaina circularbuffer
for receved sections.However, this is not necessaryf the SectionFeedAPI

is implementedas a client of the TS FeedAPI, becausahe TS Feedimple-
mentationthen buffers the receved data. The size of the circular buffer can
be configuredusingthe set() functionin the SectionFeedAPI. If thereis no
roomin the circular buffer whena new sectionis receved, the sectionmust
be discarded. If this happensthe value of the succesgparameteshouldbe
DMX _OVERRUN_ERROR onthenext callback.

SYNOPSIS

int dmx_sectioncb(_u8* bufferl, size.t
bufferl.length, _u8* buffer2, sizet buffer2.length,
dnx sectionfilter_t* source, dnk_success_t success);

PARAMETERS
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--u8* bufferl Pointerto the startof thefiltered section,e.g. within the
circularbuffer of the demuxdriver.
sizet bufferl length  Length of the filtered sectiondatain bufferl, including
headerandCRC.
__u8* buffer2 Pointerto the tail of the filtered sectiondata,or NULL.
Usefulto handlethewrappingof acircularbuffer.
sizet buffer2length  Length of the filtered sectiondatain buffer2, including
headerandCRC.
dmx sectionfilter_t*  Indicateshefilter thattriggeredthe callback.
filter
dmxsuccess suc- Indicatesf therewasanerrorin sectionreception.
cess
RETURNS
0 Continuefiltering.
-1 Stop filtering - has the same effect as a call to

stopfiltering() onthe SectionFeedAPI.
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8.5 TS FeedAPI

A TS feedis typically mappedto a hardware PID filter on the demuxchip. Using
this API, theclient cansetthefiltering propertiego start/stoffiltering TS pacletsona
particularTSfeed. TheAPI is definedasanabstractnterfaceof thetypedmx ts_feed.

The functionsthatimplementthe interfaceshouldbe definedstaticor modulepri-
vate. The client can get the handleof a TS feed API by calling the function allo-
catets feed()in thedemuxAPI.

8.5.1 set()

DESCRIPTION

This functionsetsthe parametersf a TS feed. Any filtering in progresonthe
TS feedmustbe stoppedeforecalling this function.

SYNOPSIS

int set ( dnxtsfeedt* feed, _ul6 pid,
cal | backlength, sizet circul ar_buffer _size,
descranbl e, struct tinespec timeout);

PARAMETERS

size_t
i nt

dmxts_feedt* feed
__ul6pid

sizet call-
backlength
sizet circu-

lar_buffer_size

int descramble
structtimespedime-
out

RETURNS

0
-ENOMEM
-ENOSYS
-EINVAL

8.5.2 start_filtering()
DESCRIPTION

Pointerto the TS feedAPI andinstancedata.

PID valuetofilter. Only the TS paclketscarryingthespec-
ified PID will be passedo the API client.

Number of bytes to deliver with each call to the
dmxts_cb() callbackfunction. Thevalueof this parame-
ter shouldbea multiple of 188.

Sizeof thecircularbuffer for thefiltered TS paclets.

If non-zerodescramblé¢hefiltered TS paclets.
Maximum time to wait before delivering receved TS
pacletsto theclient.

Thefunctionwascompletedwvithouterrors.

Not enoughmemoryfor therequestedbuffer size.
No descramblindgacility availablefor TS.
Badparameter

Startsfiltering TS packetson this TS feed,accordingto its settings.The PID
valueto filter canbe setby the API client. All matchingTS pacletsaredeliv-
eredasynchronouslyo the client, usingthe callbackfunction registeredwith

allocatets_feed().
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SYNOPSIS

int start filtering(dmktsfeedt* feed);
PARAMETERS

dmxts_ feedt* feed Pointerto the TSfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter

8.5.3 stop_filtering()
DESCRIPTION
Stopsfiltering TS packetson this TS feed.
SYNOPSIS
int stopfiltering(dnkts feedt* feed);
PARAMETERS
dmxtsfeedt* feed Pointerto the TS feedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter
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8.6 SectionFeedAPI

A sectionfeedis aresourceconsistingof a PID filter anda setof sectionfilters. Using
thisAPI, theclientcansetthepropertieof asectionfeedandto start/stofiltering. The
API is definedasan abstractnterfaceof the type dmx sectionfeedt. The functions
thatimplementtheinterfaceshouldbe definedstaticor moduleprivate. Theclient can
getthe handleof a sectionfeed API by calling the function allocatesectionfeed()in

thedemuxAPI.

On demuxplatformsthat provide sectionfiltering in hardware,the SectionFeed
API implementatiorprovidesa softwarewrapperfor thedemuxhardware. Otherplat-
forms may supportonly PID filtering in hardware,requiringthat TS pacletsarecon-
vertedto sectiongn software. In the latter casethe SectionFeedAPI implementation
canbeaclientof the TS FeedAPI.

8.6.1 set()

DESCRIPTION

Thisfunctionsetstheparametersf asectionfeed. Any filtering in progres®n

the sectionfeedmustbe stoppedbeforecalling this function. If descrambling
is enabled,the payloadscramblingcontrol and addressscramblingcontrol

fields of receved DVB datagramsectionsshouldbe obsened. If eitherone

is non-zerothe sectionshouldbe descramble@itherin hardwareor usingthe

functionsdescramblemac address(and descramblesectionpayload()of the

demuxAPI. Note that accordingto the MPEG-2 Systemsspecification,only

the payload=of privatesectionscanbe scrambledvhile the restof the section
datamustbe sentin theclear

SYNOPSIS

int set(dnx_sectionfeedt* feed, _ul6 pid, size.t
circul ar buffer size, int descranble, int checkcrc);

PARAMETERS

dmx_sectionfeedt* Pointerto the sectionfeed API andinstancedata.
feed

__ulépid PID valueto filter; only the TS pacletscarryingthespec-
ified PID will beaccepted.

sizet circu- Sizeof thecircularbuffer for filtered sections.

lar_buffer_size

int descramble If non-zerodescrambleary sectionghatarescrambled.

int checkcrc If non-zerocheckthe CRCvaluesof filtered sections.
RETURNS

0 Thefunctionwascompletedwvithouterrors.

-ENOMEM Not enoughmemoryfor therequestedbuffer size.

-ENOSYS No descramblindgacility availablefor sections.

-EINVAL Badparameters.
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8.6.2 allocatefilter()

DESCRIPTION

Thisfunctionis usedto allocatea sectionfilter onthedemux.It shouldonly be
calledwhennofiltering is in progresn this sectionfeed. If afilter cannotbe
allocatedthefunctionfails with -ENOSPC Seein section?? for theformatof
the sectionfilter.

Thebitfields filter_maskandfilter_valueshouldonly be modifiedwhenno fil-
tering is in progresson this sectionfeed. filter_maskcontrolswhich bits of
filter_valuearecomparedwith the sectionheaders/payloaddn a binaryvalue
of 1in filter_mask thecorrespondindpits arecomparedThefilter only accepts
sectionghatareequalto filter_valuein all thetestedit positions.Any changes
to the valuesof filter_maskandfilter_value areguaranteedo take effect only
whenthe startfiltering() functionis callednext time. The parentpointerin the
structis initialized by the APl implementatiorto the valueof the feed param-
eter The priv pointeris not usedby the APl implementationandcanthusbe
freely utilized by the caller of this function. Any datapointedto by the priv
pointeris availableto the recipientof the dmx_sectionch() functioncall.
While the maximumsectionfilter length(DMX_MAX _FILTER_SIZE) is cur-
rently setat 16 bytes,hardwarefilters of thatsizearenot availableon all plat-
forms. Therefore sectionfiltering will oftentake placefirst in hardware,fol-
lowed by filtering in softwarefor the headetbytesthatwerenot coveredby a
hardwarefilter. Thefilter_maskfield canbe checledto determinehow mary
bytesof the sectionfilter areactuallyused,andif the hardwarefilter will suf-
fice. Additionally, software-onlysectionfilters canoptionally be allocatedto
clientswhenall hardwaresectionfilters arein use. Note thaton mostdemux
hardwareit is not possibleto filter on the sectionlengthfield of the section
headerthusthisfield is ignored,eventhoughit is includedin filter_valueand
filter_maskfields.

SYNOPSIS

int allocatefilter(dnmk_sectionfeedt* feed,
dnx_sectionfiltert** filter);

PARAMETERS

dmx_sectionfeedt* Pointerto the sectionfeedAPI andinstancedata.
feed
dmx sectionfilter_t** Pointerto the allocatedfilter.

filter

RETURNS
0 Thefunctionwascompletedwithout errors.
-ENOSPC No filters of giventypeandlengthavailable.
-EINVAL Badparameters.
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8.6.3 releaséfilter()
DESCRIPTION

This functionreleasesll theresource®f a previously allocatedsectionfilter.

The function shouldnot be calledwhile filtering is in progreson this section
feed. After calling this function, the caller shouldnot try to dereferencehe
filter pointer

SYNOPSIS

int releasefilter ( dnx_sectionfeedt* feed,
dnx_sectionfiltert* filter);

PARAMETERS
dmx.sectionfeedt*  Pointerto thesectionfeedAPI andinstancedata.
feed
dmx.sectionfiltert*  1/0O Pointerto theinstancedataof a sectionfilter.
filter

RETURNS
0 Thefunctionwascompletedvithouterrors.
-ENODEV No suchfilter allocated.
-EINVAL Badparameter

8.6.4 start_filtering()
DESCRIPTION

Startsfiltering sectionson this sectionfeed,accordingto its settings.Sections
arefirst filtered basedon their PID andthenmatchedwith the sectionfilters
allocatedfor this feed. If the sectionmatcheghe PID filter and at leastone
sectionfilter, it is deliveredto the API client. The sectionis deliveredasyn-
chronouslyusingthe callbackfunctionregisteredwith allocatesectionfeed().

SYNOPSIS
int start filtering ( dnx_sectionfeedt* feed );

PARAMETERS

dmx_sectionfeedt* Pointerto thesectionfeed AP| andinstancedata.
feed

RETURNS
0 Thefunctionwascompletedwvithout errors.
-EINVAL Badparameter
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8.6.5 stop_filtering()

DESCRIPTION

Stopsfiltering sectionson this sectionfeed. Note thatany changedo the fil-
tering parametergfilter_value, filter_mask,etc.) shouldonly be madewhen
filtering is stopped.

SYNOPSIS
int stopfiltering ( dnkx_sectionfeedt* feed );

PARAMETERS

dmx_sectionfeedt* Pointerto the sectionfeedAPI andinstancedata.
feed

RETURNS
0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter
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Chapter 9

Examples

In this sectionwe would like to presensomeexamplesfor usingthe DVB API.

9.1 Tuning

Wewill startwith agenericuningsubroutinghatusegshefrontendandSEC,aswell as
thedemuxdevices. The exampleis givenfor QPSKtuners,but caneasilybe adjusted
for QAM.

#i ncl ude <sys/ioctl.h>
#i ncl ude <stdio. h>

#i ncl ude <stdint. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/stat.h>
#i ncl ude <fcntl. h>

#i ncl ude <tine. h>

#i ncl ude <unistd. h>

#i ncl ude <ost/dnx. h>

#i ncl ude <ost/frontend. h>
#i ncl ude <ost/sec. h>

#i ncl ude <sys/poll. h>

#define DMX "/ dev/ ost/ denmux"
#defi ne QPSK "/ dev/ ost/ gpskfe"
#define SEC "/ dev/ost/sec"

/* routine for checking if we have a signal */
int has_signal (int front)

{

feStatus stat;

if ( front <0 ){
if((front = open(QPSK, O RDWR)) < 0){
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perror (" FRONTEND DEVI CE: ");
return -1;

}

FEReadSt atus(front, &stat);
if (stat & FE_HAS S| GNAL)

return O;
el se {
printf("Tuning failed\n");
return -1;
}
}
/* tune qpsk */
[* freq: frequency of transponder */
/* vpid, apid, tpid: PIDs of video, audio and teletext TS packets */
/* diseqc: Di SEqQC address of the used LNB */
[* pol: Pol ari sati on */
[* srate: Synbol Rate */
/* fec. FEC */
/* 1 nb_l of 1: | ocal frequency of |ower LNB band */
[* I nb_l of 2: | ocal frequency of upper LNB band */
/* I nb_slof: switch frequency of LNB */

int set_gpsk_channel (int freq, int vpid, int apid, int tpid,
int diseqc, int pol, int srate, int fec, int Inb_|lofl,
int Inb_lof2, int |nb_slof)

struct secConmand scnd;

struct secCmiSequence scnds;

struct dnxPesFilterParans pesFilterParans;
struct gpskParaneters qpsk;

struct pollfd pfd[1];

struct gpskEvent event;

int front, sec, denuxl, denmux2, denux3;

/* Qpen all the necessary the devices */

if((front = open(QPSK, O RDWR)) < 0){
perror (" FRONTEND DEVI CE: ");
return -1,

}
if((sec = open(SEC, O RDWR)) < 0){

perror("SEC DEVICE: ");
return -1;

}

if ((demuxl = open(DMX, O RDWR| O NONBLOCK)) < 0){
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perror("DEMJX DEVICE: ");
return -1;

}

if ((denmux2 = open(DMX, O RDWR| O NONBLOCK)) < 0){
perror("DEMJX DEVICE: ");
return -1;

}

if ((denmux3 = open(DMX, O RDWR| O NONBLOCK)) < 0){
perror (" DEMJX DEVICE: ");
return -1;

}

/* Set the frequency of the transponder, taking into account the
I ocal frequencies of the LNB */

if (freq <Inb_slof) {
gpsk.i Frequency = (freq - Inb_lof1);
scnds. conti nuousTone = SEC TONE_OFF;
} else {
gpsk.i Frequency = (freq - Inb_Iof 2);
scnds. conti nuousTone = SEC _TONE_ON;
}

/* Set the polarity of the transponder by setting the correct
vol tage on the universal LNB */

if (pol) scnds.voltage = SEC VOLTAGE 18;
el se scnds. voltage = SEC VOLTAGE_13;

/* In case we have a Di SEqQC, set it to the correct address */

scnd. t ype=0;

scnd. u. di seqc. addr =0x10;

scnd. u. di seqc. cnd=0x38;

scnd. u. di seqc. nunPar ans=1;

scnd. u. di seqc. parans[ 0] = OxFO | ((diseqc * 4) & OxOF) |
(scnds. continuousTone == SEC TONE.ON ? 1 : 0) |
(scnds. vol t age==SEC VOLTAGE 18 ? 2 : 0);

scrmds. m ni Command=SEC_M NI _NONE;
scnds. numCommands=1;
scnds. commands=&scnd;

/* Send the data to the SEC device to prepare the LNB for tuning
if (ioctl(sec, SEC SEND SEQUENCE, &scnds) < 0){
perror("SEC SEND: ");
return -1;
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/* Set symbol rate and FEC */

gpsk. Synbol Rate = srate;
gpsk. FEC_ i nner = fec;

/* Now send it all to the frontend device */
if (ioctl(front, QPSK_TUNE, &gpsk) < 0){
perror ("QPSK TUNE: ");
return -1;

}

/* poll for QPSK event to check if tuning worked */
pfd[0].fd = front;
pfd[0].events = POLLIN,;

if (poll(pfd,1,3000)){
if (pfd[0].revents & POLLIN){
printf("Getting QPSK event\n");
if ( ioctl(front, QPSK_GET_EVENT, &event)

== - EBUFFEROVERFLOW {

perror("gpsk get event");
return -1;

}

printf("Received ");

switch(event.type){

case FE _UNEXPECTED EV:
printf("unexpected event\n");
return -1;

case FE FAI LURE EV:
printf("failure event\n");
return -1;

case FE COWPLETI ON_EV:

printf("conpletion event\n");

}

/* Set the filters for video, audio and tel etext denuxing */

pesFi |l ter Parans. pi d
pesFi |l t er Par ans. i nput
pesFi |l t er Par ans. out put
pesFi |l t er Par ans. pesType DMX_PES_VI DEG,
pesFi | ter Parans. fl ags DVX_| MVEDI ATE_START;
if (ioctl(demuxl, DMX _SET_PES FILTER, &pesFilterParans) < 0){
perror("set_vpid");
return -1;

vpi d;
DMX_| N_FRONTEND;
DVX_OUT_DECODER;
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}

pesFi |l t er Par ans. pi d
pesFi | t er Par ams. i nput
pesFi | t er Par ans. out put
pesFi | t er Par ans. pesType DMX_PES_AUDI G,
pesFi | ter Parans. fl ags DMX_| MVEDI ATE_START;
if (ioctl(demux2, DWMX SET_PES FILTER, &pesFilterParans) < 0){
perror("set_apid");
return -1;

api d;
DMX_| N_FRONTEND;
DMX_OUT DECODER;

}

pesFi | t er Par ans. pi d
pesFi | t er Par ams. i nput
pesFi | t er Par ans. out put
pesFi | t er Par ans. pesType DMX_PES_TELETEXT
pesFi | t er Parans. f | ags DVX_| MVEDI ATE_START;
if (ioctl(demux3, DWMX_SET_PES FILTER, &pesFilterParans) < 0){
perror("set_tpid");
return -1;

t pi d;
DVMX_| N_FRONTEND;
DVX_OUT_DECODER;

}

/* check if we have a signal */
return has_signal (front);

The programassumeshatyou areusinga universalLNB anda standardDiSEqC
switchwith up to 4 addressesOf course,you could build in somemore checkingif
tuning was successfund maybetry to repeatthe tuning process.Dependingon the
externalhardware,i.e. LNB andDiSEqC switch, andweatherconditionsthis may be
necessary

9.2 The DVR device

Thefollowing programcodeshons how to usethe DVR device for recording.

#i ncl ude <sys/ioctl.h>
#i ncl ude <stdi o. h>

#i ncl ude <stdint. h>

#i ncl ude <sys/types. h>
#i ncl ude <sys/stat. h>
#i ncl ude <fcntl. h>

#i ncl ude <tine. h>

#i ncl ude <uni std. h>

#i ncl ude <ost/dnx. h>

#i ncl ude <ost/video. h>
#i ncl ude <sys/poll.h>
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#define DVR "/dev/ost/dvr"
#define AUDI O "/ dev/ ost/ audi o"
#defi ne VI DEO "/ dev/ ost/vi deo"

#defi ne BUFFY (188*20)
#defi ne MAX_LENGTH (1024*1024*5) /* record 5MB */
/* switch the denuxes to recording, assum ng the transponder is tuned */

[* demuxl, denux2: file descriptor of video and audio filters */
/* vpid, apid: PI Ds of video and audi o channel s */

int swtch_to_record(int denmuxl, int demux2, uintl6_t vpid, uintl6_t apid)

{

struct dnxPesFilterParans pesFilterParans;

if (denuxl < 0){
if ((demuxl=open(DMX, O RDWR O NONBLOCK))

< 0){
perror ("DEMJX DEVICE: ");
return -1;

}

if (denux2 < 0){
if ((demux2=open(DMXdenuxs, O _RDWR O NONBLOCK))

< 0){
perror ("DEMJX DEVICE: ");
return -1;

}

pesFil terParanms. pid = vpid;

pesFi |l terParans. i nput = DMX_| N_FRONTEND;

pesFil ter Parans. out put = DMX_QOUT_TS_TAP;

pesFi |l t er Par ans. pesType = DMX_PES_VI DEG,

pesFi | ter Parans. fl ags = DVX_| MVEDI ATE_START;

if (ioctl(demuxl, DMX _SET_PES FILTER, &pesFilterParans) < 0){
perror (" DEMJX DEVICE");
return -1;

}

pesFil terParanms. pid = apid;

pesFi |l terParans. i nput = DMX_| N_FRONTEND;

pesFil t er Parans. out put = DMX_QOUT_TS_TAP;

pesFi |l t er Parans. pesType = DMX_PES_AUDI G

pesFi | ter Parans. fl ags = DVX_| MVEDI ATE_START;

if (ioctl(demux2, DMX _SET_PES FILTER, &pesFilterParans) < 0){
perror (" DEMJX DEVICE");
return -1;
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}

return O;

}
[* start recording MAX_LENGTH , assunming the transponder is tuned */

/* demux1, dermux2: file descriptor of video and audio filters */
/* vpid, apid: PI Ds of video and audi o channel s */
int record_dvr(int denuxl, int demux2, uintl6_t vpid, uintl6_t apid)
{ . .

int i;

int len;

int witten;

ui nt 8_t buf [ BUFFY];

uint64_t |ength;

struct pollfd pfd[1];

int dvr, dvr_out;

/* open dvr device */

if ((dvr = open(DVR, O _RDONLY| O NONBLOCK)) < 0){
perror("DVR DEVICE");
return -1;

}

/* switch video and audi o denuxes to dvr */
printf ("Sw tching dvr on\n");

i = switch_to_record(denuxl, denux2, vpid, apid);
printf("finished: ");

printf("Recording %.0f MB of test file in TS format\n",
MAX_LENGTH (1024. 0*1024.0)) ;
| ength = 0;

/* open output file */
if ((dvr_out = open(DVR_FILE, O WRONLY| O_CREAT
| O TRUNC, S | RUSR| S_| WUSR
| S_ I RGRP| S_IWGRP| S_| ROTH|
S IWOTH)) < 0){
perror("Can’t open file for dvr test");
return -1;

}

pfd[0].fd = dvr;
pfd[0].events = POLLIN,;

/* poll for dvr data and wite to file */
while (length < MAX LENGTH ) {
if (poll(pfd,1,1)){
if (pfd[0].revents & POLLIN){
I en = read(dvr, buf, BUFFY);
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return O;

if (len

if (len

< 0){
perror("recording");
return -1;

> 0){
witten = 0;
while (witten < |en)
witten +=
wite (dvr_out,
buf, len);
length += len;
printf("witten 9%2.0f MB\r",
| engt h/ 1024./1024.);
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