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Chapter 1

Intr oduction

1.1 What you needto know

Thereaderof this documentis requiredto have someknowledgein theareaof digital
video broadcasting(DVB) andshouldbe familiar with part I of ISO/IEC 13818,i.e
you shouldknow whata program/transportstream(PS/TS)is andwhat is meantby a
packetizedelementarystream(PES)or anI-frame.

It is alsonecessaryto know how to accessunix/linux devicesandhow to useioctl
calls.This alsoincludestheknowledgeof C or C++.

1.2 History

The first API for DVB cardswe usedat Convergencein late 1999wasan extension
of theVideo4LinuxAPI which wasprimarily developedfor framegrabbercards.As
suchit wasnot really well suitedto beusedfor DVB cardsandtheir new featureslike
recordingMPEGstreamsandfiltering severalsectionandPESdatastreamsatthesame
time.

In early 2000,we wereapproachedby Nokia with a proposalfor a new standard
Linux DVB API. As a commitmentto the developmentof terminalsbasedon open
standards,Nokia andConvergencemadeit availableto all Linux developersandpub-
lishedit onhttp://www.linuxtv.org/ in September2000.Convergenceis the
maintainerof the Linux DVB API. Togetherwith theLinuxTV 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/HauppaugeDVB PCI card
Convergenceprovidesafirst implementationof theLinux DVB API.

1.3 Overview

A DVB PCI cardor DVB set-top-box(STB) usuallyconsistsof the following main
hardwarecomponents:
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2 INTRODUCTION

Frontend Demuxer

VideoAudioSEC

CA

Antenna

TV

Figure1.1: Componentsof a DVB card/STB

� Frontendconsistingof tunerandDVB demodulator

Herethe raw signalreachestheDVB hardwarefrom a satellitedishor antenna
or directly from cable.Thefrontenddown-convertsanddemodulatesthis signal
into anMPEGtransportstream(TS).

� SECfor controllingexternalhardwarelikeLNBs andantennas

This part of the hardwarecansendsignalsback throughthe satellitecableto
control the polarizationof the LNB, to switchbetweendifferentLNBs or even
to controlthemovementsof a dishrotor.

� ConditionalAccess(CA) hardwarelike CI adaptersandsmartcardslots

ThecompleteTSis passedthroughtheCA hardware.Programsto whichtheuser
hasaccess(controlledby thesmartcard)aredecodedin realtimeandre-inserted
into theTS.

� Demultiplexerwhich filters theincomingDVB stream

ThedemultiplexersplitstheTSinto its componentslikeaudioandvideostreams.
Besidesusually several of suchaudio and video streamsit also containsdata
stramswith informationaboutthe programsofferedin this or otherstreamsof
thesameprovider.

� MPEG2audioandvideodecoder

Themaintargetsof thedemultiplexeraretheMPEG2audioandvideodecoders.
After decodingthe passon the uncompressedaudioandvideo to the computer
screenor (throughaPAL/NTSC encoder)to a TV set.

Figure1.1showsacrudeschematicof thecontrolanddataflow betweenthosecompo-
nents.
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1.4.Linux DVB Devices 3

OnaDVB PCIcardnotall of thesehaveto bepresentsincesomefunctionalitycan
beprovidedby themainCPUof thePC(e.g.MPEGpictureandsounddecoding)or is
not needed(e.g. for data-onlyuseslike “internetover satellite”). Also not every card
or STB providesconditionalaccesshardware.

1.4 Linux DVB Devices

The Linux DVB API lets you control thesehardwarecomponentsthroughcurrently
six Unix-stylecharacterdevicesfor video,audio,frontend,SEC,demuxandCA. The
video andaudiodevicescontrol the MPEG2decoderhardware, the frontenddevice
the tuner and the DVB demodulator. Externalhardware like DiSEqC switchesand
rotorscanbecontrolledthroughtheSECdevice. Thedemuxdevicegivesyou control
over the PESand sectionfilters of the hardware. If the hardwaredoesnot support
filtering thesefilters canbe implementedin software. Finally, theCA device controls
all theconditionalaccesscapabilitiesof thehardware.It candependon theindividual
securityrequirementsof theplatform,if andhow many of theCA functionsaremade
availableto theapplicationthroughthisdevice.

All devicescanbe found in the/dev treeunder/dev/ost, whereOSTstands
for OpenStandardsTerminal.Theindividualdevicesarecalled

� /dev/ost/audio,

� /dev/ost/video,

� /dev/ost/qpskfe,

� /dev/ost/qamfe,

� /dev/ost/sec,

� /dev/ost/demux,

� /dev/ost/ca,

but wewill omit the“/dev/ost/” in thefurtherdicussionof thesedevices.
If more than one card is presentin the systemthe other cardscan be accessed

throughthecorrespondingdeviceswith thecard’snumberappended./dev/ost/demux0
(which is identical to /dev/ost/demux) would, e.g.,control the demultiplexer of
thefirst card,while /dev/ost/demux1 would controlthedemultiplexerof thesec-
ondcard,andsoon.

More detailsaboutthedatastructuresandfunctioncallsof all thedevicesarede-
scribedin thefollowing chapters.

1.5 DVB Deviceswith Devfs

RecentLinux kernelversionssupporta specialfile systemcalleddevfs which is a re-
placementfor thetraditionaldevicedirectory. With devfs aLinux DVB driverwill only

c
�

2001convergenceintegratedmediaGmbH



4 INTRODUCTION

createthosedevice file entrieswhich actuallyexist. It alsomakesdealingwith more
complex DVB hardwaremucheasier. Thedevicestructuredescribedaboveis not well
suitedto dealwith multiple DVB cardswith morethanonefrontendor demultiplexer.
Consider, e.g.,two DVB cards,onewith two frontendsandonedemultiplexer, theother
with onefrontendandtwo demultiplexers.If wejustassignthemconsecutivenumbers,
therewouldbeademultiplexerandafrontendwhichdonotbelongto thesamecardbut
havethesamenumber.

With devfs we proposea differentschemefor the device names.The root direc-
tory for all DVB cardswill be/dev/dvb. Eachcardgetsassigneda sub-directory
with the name/dev/card0, /dev/card1, etc. The files createdin thesesub-
directorieswill corresponddirectly to thehardwareactuallypresenton thecard.Thus,
if thefirst cardhasoneQAM frontend,onedemultiplexerandotherwisenootherhard-
ware,only/dev/dvb/card0/qamfe0 and/dev/dvb/card0/demux0 will be
created.Whena secondDVB-S cardwith onefrontend(including SEC)device, two
demultiplexersandanMPEG2audio/videodecoderis added,thecomplete/dev/dvb
treewill look like this:

/dev/dvb/card0/qam0
demux0

/dev/dvb/card1/video0
audio0
demux0
demux1
qpskfe0
sec0

1.6 Using the Devices

. . .
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5

Chapter 2

DVB VideoDevice

TheDVB videodevicecontrolstheMPEG2videodecoderof theDVB hardware.It can
beaccessedthrough/dev/ost/video. Theincludefile ost/video.h definesthe
datatypesandlists all I/O calls.

2.1 VideoData Types

2.1.1 videoFormat t

ThevideoFormat t datatypedefinedby

typedef enum {
VIDEO_FORMAT_4_3,
VIDEO_FORMAT_16_9

} videoFormat_t;

is usedin theVIDEO SET FORMAT function(2.2.20) to tell thedriver which aspect
ratiotheoutputhardware(e.g.TV) has.It is alsousedin thedatastructuresvideoStatus
(2.1.6) returnedby VIDEO GET STATUS(2.2.10) andvideoEvent(2.1.5) returnedby
VIDEO GET EVENT (2.2.11) which reportaboutthe display format of the current
videostream.

2.1.2 videoDisplayFormat t

In casethe displayformat of the video streamandof the displayhardwarediffer the
applicationhasto specifyhow to handlethecroppingof thepicture.This canbedone
usingtheVIDEO SET DISPLAY FORMAT call (2.2.12) which accepts

typedef enum {
VIDEO_PAN_SCAN,
VIDEO_LETTER_BOX,
VIDEO_CENTER_CUT_OUT

} videoDisplayFormat_t;
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6 DVB VIDEO DEVICE

asargument.

2.1.3 videostreamsource

The video streamsourceis set throughthe VIDEO SELECT SOURCEcall andcan
take the following values,dependingon whetherwe are replayingfrom an internal
(demuxer)or external(userwrite) source.

typedef enum {
VIDEO_SOURCE_DEMUX,
VIDEO_SOURCE_MEMORY

} videoStreamSource_t;

VIDEO SOURCEDEMUX selectsthe demultiplexer (fed eitherby the frontendor
theDVR device)asthesourceof thevideostream.If VIDEO SOURCEMEMORY is
selectedthestreamcomesfrom theapplicationthroughthewrite() systemcall.

2.1.4 videoplay state

Thefollowing valuescanbereturnedby theVIDEO GET STATUS call representing
thestateof videoplayback.

typedef enum {
VIDEO_STOPPED,
VIDEO_PLAYING,
VIDEO_FREEZED

} videoPlayState_t;

2.1.5 videoevent

Thefollowing is thestructureof avideoeventasit is returnedby theVIDEO GET EVENT
call.

struct videoEvent {
int32_t type;
time_t timestamp;
union {

videoFormat_t videoFormat;
} u;

};

2.1.6 videostatus

TheVIDEO GET STATUS call returnsthe following structureinforming aboutvari-
ousstatesof theplaybackoperation.
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2.1.VideoData Types 7

struct videoStatus {
boolean videoBlank;
videoPlayState_t playState;
videoStreamSource_t streamSource;
videoFormat_t videoFormat;
videoDisplayFormat_t displayFormat;

};

If videoBlankis setvideowill beblankedout if thechannelis changedor if playbackis
stopped.Otherwise,thelastpicturewill bedisplayed.playStateindicatesif thevideo
is currentlyfrozen,stopped,or beingplayedback. The streamSourcecorrespondsto
the seletedsourcefor the video stream. It can comeeither from the demultiplexer
or from memory. The videoFormatindicatesthe aspectratio (oneof 4:3 or 16:9) of
thecurrentlyplayedvideostream.Finally, displayFormatcorrespondsto theselected
croppingmodein casethe sourcevideo format is not the sameas the format of the
outputdevice.

2.1.7 videodisplay still picture

An I-frame displayedvia the VIDEO STILLPICTURE call is passedon within the
following structure.

/* pointer to and size of a single iframe in memory */
struct videoDisplayStillPicture {

char *iFrame;
int32_t size;

};

2.1.8 videocapabilities

A call to VIDEO GET CAPABILITIES returnsanunsignedintegerwith thefollowing
bitssetaccordingto thehardwarescapabilities.

/* bit definitions for capabilities: */
/* can the hardware decode MPEG1 and/or MPEG2? */
#define VIDEO_CAP_MPEG1 1
#define VIDEO_CAP_MPEG2 2
/* can you send a system and/or program stream to video device?

(you still have to open the video and the audio device but only
send the stream to the video device) */

#define VIDEO_CAP_SYS 4
#define VIDEO_CAP_PROG 8
/* can the driver also handle SPU, NAVI and CSS encoded data?

(CSS API is not present yet) */
#define VIDEO_CAP_SPU 16
#define VIDEO_CAP_NAVI 32
#define VIDEO_CAP_CSS 64
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8 DVB VIDEO DEVICE

2.1.9 videosystem

A call to VIDEO SET SYSTEM setsthe desiredvideo systemfor TV output. The
following systemtypescanbeset:

typedef enum {
VIDEO_SYSTEM_PAL,
VIDEO_SYSTEM_NTSC,
VIDEO_SYSTEM_PALN,
VIDEO_SYSTEM_PALNc,
VIDEO_SYSTEM_PALM,
VIDEO_SYSTEM_NTSC60,
VIDEO_SYSTEM_PAL60,
VIDEO_SYSTEM_PALM60

} videoSystem_t;

2.1.10 videohighlights

Calling the ioctl VIDEO SET HIGHLIGHTS poststhe SPU highlight information.
Thecall expectsthefollowing formatfor thatinformation:

typedef
struct videoHighlight {

boolean active; /* 1=show highlight, 0=hide highlight */
uint8_t contrast1; /* 7- 4 Pattern pixel contrast */

/* 3- 0 Background pixel contrast */
uint8_t contrast2; /* 7- 4 Emphasis pixel-2 contrast */

/* 3- 0 Emphasis pixel-1 contrast */
uint8_t color1; /* 7- 4 Pattern pixel color */

/* 3- 0 Background pixel color */
uint8_t color2; /* 7- 4 Emphasis pixel-2 color */

/* 3- 0 Emphasis pixel-1 color */
uint32_t ypos; /* 23-22 auto action mode */

/* 21-12 start y */
/* 9- 0 end y */

uint32_t xpos; /* 23-22 button color number */
/* 21-12 start x */
/* 9- 0 end x */

} videoHighlight_t;

2.1.11 videoSPU

CallingVIDEO SET SPUdeactivatesor activatesSPUdecoding,accordingto thefol-
lowing format:

typedef
struct videoSPU {
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2.1.VideoData Types 9

boolean active;
int streamID;

} videoSPU_t;

2.1.12 videoSPUpalette

Thefollowingstructureisusedto settheSPUpalettebycallingVIDEO SPUPALETTE:

typedef
struct videoSPUPalette{ /* SPU Palette information */

int length;
uint8_t *palette;

} videoSPUPalette_t;

2.1.13 videoNAVI pack

In orderto getthenavigationaldatathefollowing structurehasto bepassedto theioctl
VIDEO GET NAVI:

typedef
struct videoNaviPack{

int length; /* 0 ... 1024 */
uint8_t data[1024];

} videoNaviPack_t;

2.1.14 videoattrib utes

Thefollowing attributescanbesetby a call to VIDEO SET ATTRIBUTES:

typedef uint16_t videoAttributes_t;
/* bits: descr. */
/* 15-14 Video compression mode (0=MPEG-1, 1=MPEG-2) */
/* 13-12 TV system (0=525/60, 1=625/50) */
/* 11-10 Aspect ratio (0=4:3, 3=16:9) */
/* 9- 8 permitted display mode on 4:3 monitor (0=both, 1=only pan-sca */
/* 7 line 21-1 data present in GOP (1=yes, 0=no) */
/* 6 line 21-2 data present in GOP (1=yes, 0=no) */
/* 5- 3 source resolution (0=720x480/576, 1=704x480/576, 2=352x480/57 */
/* 2 source letterboxed (1=yes, 0=no) */
/* 0 film/camera mode (0=camera, 1=film (625/50 only)) */
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10 DVB VIDEO DEVICE

2.2 VideoFunction Calls

2.2.1 open()

DESCRIPTION

This systemcall opensa namedvideodevice (e.g. /dev/ost/video)for subse-
quentuse.
Whenanopen()call hassucceeded,thedevice will bereadyfor use.Thesig-
nificanceof blockingor non-blockingmodeis describedin thedocumentation
for functionswherethereis a difference. It doesnot affect the semanticsof
theopen()call itself. A device openedin blockingmodecanlaterbeput into
non-blockingmode(andvice versa)usingtheF SETFLcommandof thefcntl
systemcall. This is a standardsystemcall, documentedin the Linux manual
pagefor fcntl. Only oneusercanopentheVideoDevice in O RDWR mode.
All otherattemptsto openthedevice in this modewill fail, andanerror-code
will bereturned.If theVideoDevice is openedin O RDONLY mode,theonly
ioctl call thatcanbeusedis VIDEO GET STATUS. All othercall will return
anerrorcode.

SYNOPSIS

int open(const char *deviceName, int flags);

PARAMETERS

const char *device-
Name

Nameof specificvideodevice.

int flags A bit-wiseOR of thefollowing flags:
O RDONLY read-onlyaccess
O RDWR read/writeaccess
O NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)

ERRORS

ENODEV Devicedrivernot loaded/available.
EINTERNAL Internalerror.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.

2.2.2 close()

DESCRIPTION

This systemcall closesa previouslyopenedvideodevice.

SYNOPSIS

int close(int fd);

PARAMETERS
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2.2.VideoFunction Calls 11

int fd File descriptorreturnedby a previouscall to open().

ERRORS

EBADF fd is not a valid openfile descriptor.

2.2.3 write()

DESCRIPTION

This systemcall canonly beusedif VIDEO SOURCEMEMORY is selected
in theioctl call VIDEO SELECTSOURCE.Thedataprovidedshallbein PES
format, unlessthe capabilityallows otherformats. If O NONBLOCK is not
specifiedthefunctionwill blockuntil buffer spaceis available.Theamountof
datato betransferredis impliedby count.

SYNOPSIS

size t write(int fd, const void *buf, size t count);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
void *buf Pointerto thebuffer containingthePESdata.
size t count Sizeof buf.

ERRORS

EPERM ModeVIDEO SOURCEMEMORY not selected.
ENOMEM Attemptedto write moredatathantheinternalbuffer can

hold.
EBADF fd is not a valid openfile descriptor.

2.2.4 VIDEO STOP

DESCRIPTION

This ioctl call asksthe Video Device to stopplaying the currentstream.De-
pendingontheinputparameter, thescreencanbeblankedoutor displayingthe
lastdecodedframe.

SYNOPSIS

int ioctl(fd, int request = VIDEO STOP, boolean
mode);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO STOPfor this command.
Booleanmode Indicateshow thescreenshallbehandled.

TRUE: Blank screenwhenstop.
FALSE: Show lastdecodedframe.
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12 DVB VIDEO DEVICE

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internal error, possibly in the communicationwith the

DVB subsystem.

2.2.5 VIDEO PLAY

DESCRIPTION

This ioctl call askstheVideoDevice to startplayinga videostreamfrom the
selectedsource.

SYNOPSIS

int ioctl(fd, int request = VIDEO PLAY);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO PLAY for thiscommand.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internal error, possibly in 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 possible to restart the 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 decodeany more
datauntil theioctl call VIDEO CONTINUEor VIDEO PLAY is performed.

SYNOPSIS

int ioctl(fd, int request = VIDEO FREEZE);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO FREEZEfor this command.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internal error, possibly in the communicationwith the

DVB subsystem.
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2.2.VideoFunction Calls 13

2.2.7 VIDEO CONTINUE

DESCRIPTION

This ioctl call restartsdecodingand playing processesof the video stream
which wasplayedbeforea call to VIDEO FREEZEwasmade.

SYNOPSIS

int ioctl(fd, int request = VIDEO CONTINUE);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO CONTINUEfor thiscommand.

ERRORS

EBADF fd is not a valid openfile descriptor
EINTERNAL Internal error, possibly in the communicationwith the

DVB subsystem.

2.2.8 VIDEO SELECT SOURCE

DESCRIPTION

Thisioctl call informsthevideodevicewhichsourceshallbeusedfor theinput
data. Thepossiblesourcesaredemuxor memory. If memoryis selected,the
datais fed to thevideodevice throughthewrite command.

SYNOPSIS

int ioctl(fd, int request = VIDEO SELECT SOURCE,
videoStreamSource t source);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SELECTSOURCEfor this command.
videoStreamSourcet
source

Indicateswhichsourceshallbeusedfor theVideostream.

ERRORS

EBADF fd is not a valid openfile descriptor
EINTERNAL Internal error, possibly in the communicationwith the

DVB subsystem.

2.2.9 VIDEO SET BLANK

DESCRIPTION

This ioctl call askstheVideoDevice to blankout thepicture.

SYNOPSIS
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14 DVB VIDEO DEVICE

int ioctl(fd, int request = VIDEO SET BLANK, boolean
mode);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET BLANK for this command.
booleanmode TRUE: Blankscreenwhenstop.

FALSE: Show lastdecodedframe.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internal error, possibly in the communicationwith the

DVB subsystem.
EINVAL Illegal inputparameter

2.2.10 VIDEO GET STATUS

DESCRIPTION

This ioctl call askstheVideoDevice to returnthecurrentstatusof thedevice.

SYNOPSIS

int ioctl(fd, int request = VIDEO GET STATUS, struct
videoStatus *status);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO GET STATUSfor thiscommand.
struct videoStatus
*status

Returnsthecurrentstatusof theVideoDevice.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internal error, possibly in the communicationwith the

DVB subsystem.
EFAULT statuspointsto invalid address

2.2.11 VIDEO GET EVENT

DESCRIPTION
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2.2.VideoFunction Calls 15

Thisioctl call returnsaneventof typevideoEventif available.If aneventis not
available,the behavior dependson whetherthe device is in blocking or non-
blockingmode. In the lattercase,the call fails immediatelywith errnosetto
EWOULDBLOCK. In theformercase,thecall blocksuntil aneventbecomes
available. The standardLinux poll() and/orselect()systemcalls canbe used
with the device file descriptorto watch for new events. For select(),the file
descriptorshouldbeincludedin theexceptfdsargument,andfor poll(), POLL-
PRI shouldbespecifiedasthewake-upcondition. Read-onlypermissionsare
sufficient for this ioctl call.

SYNOPSIS

int ioctl(fd, int request = VIDEO GET EVENT, struct
videoEvent *ev);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO GET EVENT for thiscommand.
struct videoEvent
*ev

Points to the location wherethe event, if any, is to be
stored.

ERRORS

EBADF fd is not a valid openfile descriptor
EFAULT ev pointsto invalid address
EWOULDBLOCK There is 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 format to be applied
by theMPEGchip on thevideo.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET DISPLAY FORMAT,
videoDisplayFormat t format);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET DISPLAY FORMAT for this com-

mand.
videoDisplayFormatt
format

Selectsthevideoformatto beused.

ERRORS
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16 DVB VIDEO DEVICE

EBADF fd is nota valid openfile descriptor
EINTERNAL Internalerror.
EINVAL Illegalparameterformat.

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 pointer is NULL, thenthe current
displayedstill pictureis blanked.

SYNOPSIS

int ioctl(fd, int request = VIDEO STILLPICTURE,
struct videoDisplayStillPicture *sp);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO STILLPICTUREfor thiscommand.
struct videoDis-
playStillPicture
*sp

Pointerto a locationwhereanI-frameandsizeis stored.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internalerror.
EFAULT sppointsto aninvalid iframe.

2.2.14 VIDEO FAST FORWARD

DESCRIPTION

Thisioctl call askstheVideoDeviceto skipdecodingof N numberof I-frames.
This call canonly beusedif VIDEO SOURCEMEMORY is selected.

SYNOPSIS

int ioctl(fd, int request = VIDEO FAST FORWARD, int
nFrames);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO FAST FORWARD for this command.
int nFrames Thenumberof framesto skip.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internalerror.
EPERM ModeVIDEO SOURCEMEMORY not selected.
EINVAL Illegalparameterformat.
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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 = VIDEO SLOWMOTION, int
nFrames);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SLOWMOTION for this command.
int nFrames Thenumberof timesto repeateachframe.

ERRORS

EBADF fd is not a valid openfile descriptor
EINTERNAL Internalerror.
EPERM ModeVIDEO SOURCEMEMORY not selected.
EINVAL Illegalparameterformat.

2.2.16 VIDEO GET CAPABILITIES

DESCRIPTION

This ioctl call asksthevideodeviceaboutits decodingcapabilities.Onsuccess
it returnsandintegerwhichhasbitssetaccordingto thedefinesin section2.1.8.

SYNOPSIS

int ioctl(fd, int request = VIDEO GET CAPABILITIES,
unsigned int *cap);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO GET CAPABILITIES for thiscommand.
unsignedint *cap Pointerto a locationwhereto storethe capability infor-

mation.

ERRORS

EBADF fd is not a valid openfile descriptor
EFAULT cappointsto aninvalid iframe.
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18 DVB VIDEO DEVICE

2.2.17 VIDEO SET ID

DESCRIPTION

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

SYNOPSIS

int ioctl(int fd, int request = VIDEO SET ID, int
id);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET ID for thiscommand.
int id videosub-streamid

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Invalid sub-streamid.

2.2.18 VIDEO CLEAR BUFFER

DESCRIPTION

This ioctl call clearsall videobuffersin thedriverandin thedecoderhardware.

SYNOPSIS

int ioctl(fd, int request = VIDEO CLEAR BUFFER);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO CLEAR BUFFERfor thiscommand.

ERRORS

EBADF fd is nota valid openfile descriptor

2.2.19 VIDEO SET STREAMTYPE

DESCRIPTION

This ioctl tells thedriverwhich kind of streamto expectbeingwritten to it. If
this call is not usedthedefault of videoPESis used.Somedriversmight not
supportthis call andalwaysexpectPES.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET STREAMTYPE,
int type);
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2.2.VideoFunction Calls 19

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET STREAMTYPEfor this command.
int type streamtype

ERRORS

EBADF fd is not a valid openfile descriptor
EINVAL typeis not a valid or supportedstreamtype.

2.2.20 VIDEO SET FORMAT

DESCRIPTION

This ioctl setsthescreenformat (aspectratio) of theconnectedoutputdevice
(TV) sothattheoutputof thedecodercanbeadjustedaccordingly.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET FORMAT,
videoFormat t format);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET FORMAT for thiscommand.
videoFormat t for-
mat

videoformatof TV asdefinedin section2.1.1.

ERRORS

EBADF fd is not a valid openfile descriptor
EINVAL formatis not a valid videoformat.

2.2.21 VIDEO SET SYSTEM

DESCRIPTION

This ioctl setsthetelevisionoutputformat.Theformat(seesection2.1.9) may
vary from thecolor formatof thedisplayedMPEGstream.If thehardwareis
not ableto displaytherequestedformatthecall will returnanerror.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET SYSTEM ,
videoSystem t system);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET FORMAT for thiscommand.
videoSystemt
system

videosystemof TV output.
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ERRORS

EBADF fd is nota valid openfile descriptor
EINVAL systemis not a valid or supportedvideosystem.

2.2.22 VIDEO SET HIGHLIGHT

DESCRIPTION

This ioctl setstheSPUhighlight informationfor themenuaccessof aDVD.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET HIGHLIGHT
,videoHighlight t *vhilite)

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET HIGHLIGHT for thiscommand.
videoHighlight t
*vhilite

SPUHighlight informationaccordingto section2.1.10.

ERRORS

EBADF fd is nota valid openfile descriptor.
EINVAL input is not a valid highlight setting.

2.2.23 VIDEO SET SPU

DESCRIPTION

This ioctl activatesor deactivatesSPUdecodingin aDVD inputstream.It can
only beused,if thedriver is ableto handlea DVD stream.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET SPU ,
videoSPU t *spu)

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET SPUfor this command.
videoSPUt *spu SPUdecoding(de)activationandsubidsettingaccording

to section2.1.11.

ERRORS

EBADF fd is nota valid openfile descriptor
EINVAL input is not a valid spu settingor driver cannothandle

SPU.
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2.2.24 VIDEO SET SPU PALETTE

DESCRIPTION

This ioctl setstheSPUcolor palette.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET SPU PALETTE
,videoSPUPalette t *palette )

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET SPUPALETTE for this command.
videoSPUPalettet
*palette

SPUpaletteaccordingto section2.1.12.

ERRORS

EBADF fd is not a valid openfile descriptor
EINVAL input is not avalid paletteor driverdoesn’t handleSPU.

2.2.25 VIDEO GET NAVI

DESCRIPTION

This ioctl returnsnavigationalinformationfrom theDVD stream.This is es-
peciallyneededif anencodedstreamhasto bedecodedby thehardware.

SYNOPSIS

int ioctl(fd, int request = VIDEO GET NAVI ,
videoNaviPack t *navipack)

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO GET NAVI for this command.
videoNaviPack t
*navipack

PCI or DSI pack(privatestream2) accordingto section
2.1.13.

ERRORS

EBADF fd is not a valid openfile descriptor
EFAULT driver is not ableto returnnavigationalinformation
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2.2.26 VIDEO SET ATTRIB UTES

DESCRIPTION

This ioctl is intendedfor DVD playbackandallowsyouto setcertaininforma-
tion aboutthestream.Somehardwaremaynot needthis information,but the
call alsotells thehardwareto preparefor DVD playback.

SYNOPSIS

int ioctl(fd, int request = VIDEO SET ATTRIBUTE
,videoAttributes t vattr)

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsVIDEO SET ATTRIBUTE for this command.
videoAttributest
vattr

videoattributesaccordingto section2.1.14.

ERRORS

EBADF fd is nota valid openfile descriptor
EINVAL input is not a valid attributesetting.
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Chapter 3

DVB Audio Device

The DVB audiodevice controlsthe MPEG2audiodecoderof the DVB hardware. It
canbeaccessedthrough/dev/ost/audio.

3.1 Audio Data Types

This sectiondescribesthe structures,datatypesanddefinesusedwhentalking to the
audiodevice.

3.1.1 audioStreamSource t

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

typedef enum {
AUDIO_SOURCE_DEMUX,
AUDIO_SOURCE_MEMORY

} audioStreamSource_t;

AUDIO SOURCEDEMUX selectsthe demultiplexer (fed eitherby the frontendor
theDVR device)asthesourceof thevideostream.If AUDIO SOURCEMEMORY is
selectedthestreamcomesfrom theapplicationthroughthewrite() systemcall.

3.1.2 audioPlayStatet

Thefollowing valuescanbereturnedby theAUDIO GET STATUS call representing
thestateof audioplayback.

typedef enum {
AUDIO_STOPPED,
AUDIO_PLAYING,
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AUDIO_PAUSED
} audioPlayState_t;

3.1.3 audioChannelSelectt

The audio channelselectedvia AUDIO CHANNEL SELECT is determinedby the
following values.

typedef enum {
AUDIO_STEREO,
AUDIO_MONO_LEFT,
AUDIO_MONO_RIGHT,

} audioChannelSelect_t;

3.1.4 audioStatus t

TheAUDIO GET STATUS call returnsthe following structureinforming aboutvari-
ousstatesof theplaybackoperation.

typedef struct audioStatus {
boolean AVSyncState;
boolean muteState;
audioPlayState_t playState;
audioStreamSource_t streamSource;
audioChannelSelect_t channelSelect;
boolean bypassMode;

} audioStatus_t;

3.1.5 audioMixer t

Thefollowing structureis usedby theAUDIO SET MIXER call to settheaudiovol-
ume.

typedef struct audioMixer {
unsigned int volume_left;
unsigned int volume_right;

} audioMixer_t;

3.1.6 audio encodings

A call to AUDIO GET CAPABILITIES returnsanunsignedintegerwith thefollowing
bits setaccordingto thehardwarescapabilities.

#define AUDIO_CAP_DTS 1
#define AUDIO_CAP_LPCM 2
#define AUDIO_CAP_MP1 4
#define AUDIO_CAP_MP2 8
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#define AUDIO_CAP_MP3 16
#define AUDIO_CAP_AAC 32
#define AUDIO_CAP_OGG 64
#define AUDIO_CAP_SDDS 128
#define AUDIO_CAP_AC3 256

3.1.7 audio karaoke

Theioctl AUDIO SET KARAOKE usesthefollowing format:

typedef
struct audioKaraoke{ /* if Vocal1 or Vocal2 are non-zero, they get mixed */

int vocal1; /* into left and right t at 70% each */
int vocal2; /* if both, Vocal1 and Vocal2 are non-zero, Vocal1 gets */
int melody; /* mixed into the left channel and */

/* Vocal2 into the right channel at 100% each. */
/* if Melody is non-zero, the melody channel gets mixed */ /* into left and right */

} audioKaraoke_t;

3.1.8 audio attrib utes

Thefollowing attributescanbesetby a call to AUDIO SET ATTRIBUTES:

typedef uint16_t audioAttributes_t;
/* bits: descr. */
/* 15-13 audio coding mode (0=ac3, 2=mpeg1, 3=mpeg2ext, 4=LPCM, 6=DTS, */
/* 12 multichannel extension */
/* 11-10 audio type (0=not spec, 1=language included) */
/* 9- 8 audio application mode (0=not spec, 1=karaoke, 2=surround) */
/* 7- 6 Quantization / DRC (mpeg audio: 1=DRC exists)(lpcm: 0=16bit, */
/* 5- 4 Sample frequency fs (0=48kHz, 1=96kHz) */
/* 2- 0 number of audio channels (n+1 channels) */

c
�

2001convergenceintegratedmediaGmbH



26 DVB AUDIO DEVICE

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 hassucceeded,the device will be readyfor
use. The significanceof blocking or non-blockingmodeis describedin the
documentationfor functionswherethereis a difference.It doesnot affect the
semanticsof theopen()call itself. A deviceopenedin blockingmodecanlater
beput into non-blockingmode(andvice versa)usingtheF SETFLcommand
of thefcntl systemcall. This is astandardsystemcall,documentedin theLinux
manualpagefor fcntl. Only oneusercanopentheAudio Device in O RDWR
mode.All otherattemptsto openthedevice in thismodewill fail, andanerror
codewill bereturned.If theAudio Device is openedin O RDONLY mode,the
only ioctl call that canbe usedis AUDIO GET STATUS. All othercall will
returnwith anerrorcode.

SYNOPSIS

int open(const char *deviceName, int flags);

PARAMETERS

const char *device-
Name

Nameof specificaudiodevice.

int flags A bit-wiseOR of thefollowing flags:
O RDONLY read-onlyaccess
O RDWR read/writeaccess
O NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)

ERRORS

ENODEV Devicedrivernot loaded/available.
EINTERNAL Internalerror.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.

3.2.2 close()

DESCRIPTION

This systemcall closesa previouslyopenedaudiodevice.

SYNOPSIS

int close(int fd);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().

c
�

2001convergenceintegratedmediaGmbH



3.2.Audio Function Calls 27

ERRORS

EBADF fd is not a valid openfile descriptor.

3.2.3 write()

DESCRIPTION

This systemcall canonly beusedif AUDIO SOURCEMEMORY is selected
in theioctl call AUDIO SELECTSOURCE.Thedataprovidedshallbein PES
format. If O NONBLOCK is not specifiedthefunctionwill block until buffer
spaceis available.Theamountof datato betransferredis implied by count.

SYNOPSIS

size t write(int fd, const void *buf, size t count);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
void *buf Pointerto thebuffer containingthePESdata.
size t count Sizeof buf.

ERRORS

EPERM ModeAUDIO SOURCEMEMORY not selected.
ENOMEM Attemptedto write moredatathantheinternalbuffer can

hold.
EBADF fd is not a valid openfile descriptor.

3.2.4 AUDIO STOP

DESCRIPTION

This ioctl call askstheAudio Device to stopplayingthecurrentstream.

SYNOPSIS

int ioctl(int fd, int request = AUDIO STOP);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO STOPfor this command.

ERRORS

EBADF fd is not a valid openfile descriptor
EINTERNAL Internalerror.
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3.2.5 AUDIO PLAY

DESCRIPTION

This ioctl call askstheAudio Device to startplayinganaudiostreamfrom the
selectedsource.

SYNOPSIS

int ioctl(int fd, int request = AUDIO PLAY);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO PLAY for this command.

ERRORS

EBADF fd is nota valid openfile descriptor
EINTERNAL Internalerror.

3.2.6 AUDIO PAUSE

DESCRIPTION

This ioctl call suspendstheaudiostreambeingplayed.Decodingandplaying
arepaused.It is thenpossibleto restartagaindecodingandplayingprocessof
theaudiostreamusingAUDIO CONTINUEcommand.
If AUDIO SOURCEMEMORY is selected in the ioctl call AU-
DIO SELECTSOURCE, the DVB-subsystemwill not decode(consume)
any more datauntil the ioctl call AUDIO CONTINUE or AUDIO PLAY is
performed.

SYNOPSIS

int ioctl(int fd, int request = AUDIO PAUSE);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO PAUSEfor this command.

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.

3.2.7 AUDIO SELECT SOURCE

DESCRIPTION

This ioctl call informs the audio device which sourceshall be used for
the input data. The possible sourcesare demux or memory. If AU-
DIO SOURCEMEMORY is selected,the data is fed to the Audio Device
throughthewrite command.
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SYNOPSIS

int ioctl(int fd, int request = AUDIO SELECT SOURCE,
audioStreamSource t source);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SELECTSOURCEfor this command.
audioStreamSourcet
source

Indicatesthe sourcethat shall be used for the Audio
stream.

ERRORS

EBADF fd is not a valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Illegal input parameter.

3.2.8 AUDIO SET MUTE

DESCRIPTION

This ioctl call askstheaudiodevice to mutethestreamthat is currentlybeing
played.

SYNOPSIS

int ioctl(int fd, int request = AUDIO SET MUTE,
boolean state);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET MUTE for thiscommand.
booleanstate Indicatesif audiodeviceshallmuteor not.

TRUE Audio Mute
FALSE Audio Un-mute

ERRORS

EBADF fd is not a valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Illegal input parameter.

3.2.9 AUDIO SET AV SYNC

DESCRIPTION

This ioctl call askstheAudio Device to turn ON or OFFA/V synchronization.

SYNOPSIS

int ioctl(int fd, int request = AUDIO SET AV SYNC,
boolean state);
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PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO AV SYNCfor this command.
booleanstate Tells theDVB subsystemif A/V synchronizationshallbe

ON or OFF.
TRUE AV-syncON
FALSE AV-syncOFF

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Illegal inputparameter.

3.2.10 AUDIO SET BYPASS MODE

DESCRIPTION

This ioctl call askstheAudio Deviceto bypasstheAudio decoderandforward
thestreamwithout decoding.This modeshallbeusedif streamsthatcan’t be
handledby the DVB systemshall be decoded.Dolby DigitalTM streamsare
automaticallyforwardedby theDVB subsystemif thehardwarecanhandleit.

SYNOPSIS

int ioctl(int fd, int request =
AUDIO SET BYPASS MODE, boolean mode);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request Equals AUDIO SET BYPASS MODE for this com-

mand.
booleanmode Enablesor disablesthe decodingof the currentAudio

streamin theDVB subsystem.
TRUE Bypassis disabled
FALSE Bypassis enabled

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Illegal inputparameter.

3.2.11 AUDIO CHANNEL SELECT

DESCRIPTION

Thisioctl call askstheAudio Deviceto selecttherequestedchannelif possible.

SYNOPSIS
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int ioctl(int fd, int request =
AUDIO CHANNEL SELECT, audioChannelSelect t);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO CHANNEL SELECTfor thiscommand.
audioChannelSelectt
ch

Selectthe output format of the audio (mono left/right,
stereo).

ERRORS

EBADF fd is not a valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Illegal input parameterch.

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 = AUDIO GET STATUS,
struct audioStatus *status);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO GET STATUSfor this command.
struct audioStatus
*status

Returnsthecurrentstateof Audio Device.

ERRORS

EBADF fd is not a valid openfile descriptor.
EINTERNAL Internalerror.
EFAULT statuspointsto invalid address.

3.2.13 AUDIO GET CAPABILITIES

DESCRIPTION

This ioctl call askstheAudio Device to tell usaboutthedecodingcapabilities
of theaudiohardware.

SYNOPSIS

int ioctl(int fd, int request =
AUDIO GET CAPABILITIES, unsigned int *cap);

PARAMETERS
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int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO GET CAPABILITIES for thiscommand.
unsignedint *cap Returnsabit arrayof supportedsoundformats.

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.
EFAULT cappointsto aninvalid address.

3.2.14 AUDIO CLEAR BUFFER

DESCRIPTION

This ioctl call askstheAudio Deviceto clearall softwareandhardwarebuffers
of theaudiodecoderdevice.

SYNOPSIS

int ioctl(int fd, int request = AUDIO CLEAR BUFFER);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO CLEAR BUFFERfor this command.

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.

3.2.15 AUDIO SET ID

DESCRIPTION

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

SYNOPSIS

int ioctl(int fd, int request = AUDIO SET ID, int
id);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET ID for this command.
int id audiosub-streamid

ERRORS

EBADF fd is nota valid openfile descriptor.
EINTERNAL Internalerror.
EINVAL Invalid sub-streamid.
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3.2.16 AUDIO SET MIXER

DESCRIPTION

This ioctl letsyouadjustthemixersettingsof theaudiodecoder.

SYNOPSIS

int ioctl(int fd, int request = AUDIO SET MIXER,
audioMixer t *mix);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET ID for this command.
audioMixer t *mix mixersettings.

ERRORS

EBADF fd is not a valid openfile descriptor.
EINTERNAL Internalerror.
EFAULT mix pointsto aninvalid address.

3.2.17 AUDIO SET STREAMTYPE

DESCRIPTION

This ioctl tells thedriver which kind of audiostreamto expect. This is useful
if thestreamoffersseveralaudiosub-streamslike MPEG2audioandAC3.

SYNOPSIS

int ioctl(fd, int request = AUDIO SET STREAMTYPE,
int type);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET STREAMTYPEfor this command.
int type streamtype

ERRORS

EBADF fd is not a valid openfile descriptor
EINVAL typeis not a valid or supportedstreamtype.

3.2.18 AUDIO SET EXT ID

DESCRIPTION

This ioctl canbeusedto settheaudiosub streamid for DVD playback

SYNOPSIS

int ioctl(fd, int request = AUDIO SET EXT ID, int
id);
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PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET EXT ID for thiscommand.
int id audiosubstreamid

ERRORS

EBADF fd is nota valid openfile descriptor
EINVAL id is not avalid id.

3.2.19 AUDIO SET ATTRIB UTES

DESCRIPTION

This ioctl is intendedfor DVD playbackandallowsyouto setcertaininforma-
tion abouttheaudiostream.

SYNOPSIS

int ioctl(fd, int request = AUDIO SET ATTRIBUTES,
audioAttributes t attr );

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET ATTRIBUTESfor this command.
iaudioAttributest
attr

audioattributesaccordingto section3.1.8

ERRORS

EBADF fd is nota valid openfile descriptor
EINVAL attr is not a valid or supportedattributesetting.

3.2.20 AUDIO SET KARA OKE

DESCRIPTION

This ioctl allowsoneto setthemixersettingsfor akaraokeDVD.

SYNOPSIS

int ioctl(fd, int request = AUDIO SET STREAMTYPE,
audioKaraoke t *karaoke);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsAUDIO SET STREAMTYPEfor this command.
audioKaraoke t
*karaoke

karaokesettingsaccordingto section3.1.7.

ERRORS

EBADF fd is nota valid openfile descriptor
EINVAL karaokeis not a valid or supportedkaraokesetting.
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Chapter 4

DVB FrontendAPI

TheDVB frontenddevice controlsthe tunerandDVB demodulatorhardware. It can
beaccessedthrough/dev/ost/qpskfe or /dev/ost/qamfe. If you areusing
devfs you can use/dev/dvb/card0/qpskfe, /dev/dvb/card0/qamfe,
/dev/dvb/card1/qpskfe, etc. Only the actually presentkind of frontendfor
eachcardwill bemadevisible throughdevfs.

4.1 FrontendData Types

4.1.1 fr ontend status

Severalfunctionsof thefrontenddeviceusethefeStatusdatatypedefinedby

typedef uint32_t feStatus;

to indicatethecurrentstateand/orstatechangesof thefrontendhardware.
It cantakeon thevalues

#define FE_HAS_POWER 1
#define FE_HAS_SIGNAL 2
#define QPSK_SPECTRUM_INV 4
#define FE_HAS_LOCK 8
#define TUNER_HAS_LOCK 128

whichcanbeORedtogetherandhave thefollowing meaning:

FE HAS POWER thefrontendis poweredup andis readyto beused
FE HAS SIGNAL thefrontenddetectsasignalabovethenormalnoiselevel
QPSKSPECTRUM INV spectruminversionis enabled/wasnecessaryfor lock
FE HAS LOCK frontendsuccessfullylockedto a DVB signal
TUNER HAS LOCK thetunerhasa frequency lock
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4.1.2 fr ontend parameters

Thekind of parameterspassedto thefrontenddevice for tuningdependon thekind of
hardwareyou areusing.For satelliteQPSKfrontendyou have to useqpskParameters
definedby:

struct qpskParameters {
uint32_t iFrequency;
uint32_t SymbolRate;
uint8_t FEC_inner;

};

for cableQAM frontendyouuseqamParametersdefinedby:

struct qamParameters {
uint32_t Frequency;
uint32_t SymbolRate;
uint8_t FEC_inner;
uint8_t QAM;

};

In the caseof QPSK frontendsthe iFrequency field specifiesthe intermediatefre-
quency, i.e. theoffsetwhichis effectivelyaddedto thelocaloscillatorfrequency (LOF)
of theLNB. Theintermediatefrequency hasto bespecifiedin unitsof kHz. For QAM
frontendstheFrequency specifiestheabsolutefrequency andis givenin Hz.
Thepossiblevaluesfor theFEC innerfield are

enum {
FEC_AUTO,
FEC_1_2,
FEC_2_3,
FEC_3_4,
FEC_5_6,
FEC_7_8,
FEC_NONE

};

which correspondto error correctionratesof �� ,
��
, etc., no error correctionor auto

detection.
For cablefrontendsonealsohasto specifythequadraturemodulationmodewhichcan
beoneof thefollowing:

typedef enum
{ QAM_16,

QAM_32,
QAM_64,
QAM_128,
QAM_256

} QAM_TYPE;
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4.1.3 fr ontend events

enum {
QPSK_UNEXPECTED_EV,
QPSK_COMPLETION_EV,
QPSK_FAILURE_EV

};

enum {
FE_UNEXPECTED_EV,
FE_COMPLETION_EV,
FE_FAILURE_EV

};

struct qpskEvent {
int32_t type;
time_t timestamp;
union {

struct {
feStatus previousStatus;
feStatus currentStatus;

} unexpectedEvent;
struct qpskParameters completionEvent;
feStatus failureEvent;

} u;
};

struct qamEvent {
int32_t type;
time_t timestamp;
union {

struct {
feStatus previousStatus;
feStatus currentStatus;

} unexpectedEvent;
struct qamParameters completionEvent;
feStatus failureEvent;

} u;
};

struct qpskRegister {
uint8_t chipId;
uint8_t address;
uint8_t value;

};

struct qamRegister {
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uint8_t chipId;
uint8_t address;
uint8_t value;

};

struct qpskFrontendInfo {
uint32_t minFrequency;
uint32_t maxFrequency;
uint32_t maxSymbolRate;
uint32_t minSymbolRate;
uint32_t hwType;
uint32_t hwVersion;

};

struct qamFrontendInfo {
uint32_t minFrequency;
uint32_t maxFrequency;
uint32_t maxSymbolRate;
uint32_t minSymbolRate;
uint32_t hwType;
uint32_t hwVersion;

};

typedef enum {
OST_POWER_ON,
OST_POWER_STANDBY,
OST_POWER_SUSPEND,
OST_POWER_OFF

} powerState_t;
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4.2 FrontendFunction Calls

4.2.1 open()

DESCRIPTION

This systemcall opensa namedfrontenddevice (e.g. /dev/ost/qpskfefor a
satellitefrontendor /dev/ost/qamfefor acablefrontend)for subsequentuse.
Thedevicecanbeopenedin read-onlymode,whichonly allowsmonitoringof
device statusandstatistics,or read/writemode,which allows any kind of use
(e.g.performingtuningoperations.)
In asystemwith multiple front-ends,it is usuallythecasethatmultipledevices
cannotbe openin read/writemodesimultaneously. As long as a front-end
device is openedin read/writemode,otheropen()callsin read/writemodewill
eitherfail or block,dependingonwhethernon-blockingor blockingmodewas
specified.A front-enddevice openedin blocking modecanlater be put into
non-blockingmode(andviceversa)usingtheF SETFLcommandof thefcntl
systemcall. This is a standardsystemcall, documentedin the Linux manual
pagefor fcntl. Whenan open()call hassucceeded,the device will be ready
for usein thespecifiedmode.This impliesthatthecorrespondinghardwareis
poweredup, andthatotherfront-endsmayhave beenpowereddown to make
thatpossible.

SYNOPSIS

int open(const char *deviceName, int flags);

PARAMETERS

const char *device-
Name

Nameof specificvideodevice.

int flags A bit-wiseORof thefollowing flags:
O RDONLY read-onlyaccess
O RDWR read/writeaccess
O NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)

ERRORS

ENODEV Devicedrivernot loaded/available.
EINTERNAL Internalerror.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.

4.2.2 close()

DESCRIPTION

c
�

2001convergenceintegratedmediaGmbH



40 DVB FRONTEND API

This systemcall closesa previously openedfront-enddevice. After closing
a front-enddevice, its correspondinghardwaremight be powereddown au-
tomatically, but only when this is neededto openanotherfront-enddevice.
To affect anunconditionalpower down, it shouldbedoneexplicitly usingthe
OST SET POWER STATE ioctl. This systemcall closesa previouslyopened
audiodevice.

SYNOPSIS

int close(int fd);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().

ERRORS

EBADF fd is nota valid openfile descriptor.

4.2.3 OST SELFTEST

DESCRIPTION

This ioctl call initiatesanautomaticself-testof the front-endhardware. This
call requiresread/writeaccessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = OST SELFTEST);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsOST SELFTESTfor this command.

ERRORS

-1 Self testfailure.

4.2.4 OST SET POWER STATE

DESCRIPTION
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Thisioctl call, implementedin many OSTdevicedrivers,enablesdirectcontrol
over thepowerstateof thehardwaredevice,which maybeon,off, standby, or
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
devicewasactive. Theonly differencebetweenthestandbyandsuspendstates
is a different tradeoff betweenresumetime andpower consumption.Power
consumptionmaybelower in thesuspendstateat thecostof a longerresume
time.
A device that implementsthis call doesnot necessarilysupport two low-
power modes. If it only supportsone low-power state,or noneat all, the
OST SET POWER STATE operationfor themissingstateswill still succeed,
but it will bemappedto anexisting stateasperthis table:

numberof low-power requestedstate 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
neverthelessimplementsthis ioctl operationfor control of low-power states.
Whenopeninga device in read/writemode,the driver ensuresthat the corre-
spondinghardwaredevice is turnedon initially. If thedevice is laterturnedoff
or put in suspendmode,it hasto beexplicitly turnedon again.
This call requiresread/writeaccessto the device. (Note that the power man-
agementdriver canaffect the power stateof deviceswithout usingthis ioctl
operation,so having exclusive read/writeaccessto a device doesnot imply
total controlover thepowerstate.)

SYNOPSIS

int ioctl(int fd, int request = OST SET POWER STATE,
uint32 t state);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsOST SET POWER STATE for this command.
uint32 t state Requestedpowerstate.Oneof:

OST POWER ON turn poweron
OST POWER STANDBY setdevice in standbymode
OST POWER SUSPEND setdevice in suspendmode
OST POWER OFF turn poweroff

ERRORS
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EBADF fd is nota valid openfile descriptor.
EINVAL Illegalstate,or not availableon thisdevice.
EPERM Permissiondenied(needsread/writeaccess).
ENOSYS Functionnotavailablefor thisdevice.

4.2.5 OST GET POWER STATE

DESCRIPTION

This ioctl call, implementedin many OST device drivers,obtainsthe power
stateof the hardwaredevice, which may be on, off, standby, or suspend.A
device that implementsthis call doesnot necessarilysupportall four states.If
thereis only onelow-power state,the suspendstatewill be returnedfor that
state.If thereis no low-power state,theon statewill bereportedstandbyand
suspendstateswill beequivalentto theon state.For this command,read-only
accessto thedevice is sufficient.

SYNOPSIS

int ioctl(int fd, int request = OST GET POWER STATE,
uint32 t *state);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsOST GET POWER STATE for this command.
uint32 t *state Requestedpowerstate.Oneof:

OST POWER ON power is on
OST POWER STANDBY device in standbymode
OST POWER SUSPEND device in suspendmode
OST POWER OFF power is off

ERRORS

EBADF fd is nota valid openfile descriptor.
EINVAL Illegalstate,or not availableon thisdevice.
EFAULT statepointsto invalid address.
ENOSYS Functionnotavailablefor thisdevice.

4.2.6 QPSK READ STATUS

DESCRIPTION

This ioctl call returnsstatusinformationaboutthe front-end. This call only
requiresread-onlyaccessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = QPSK READ STATUS,
feStatus *status);

PARAMETERS
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int fd File descriptorreturnedby a previouscall to open().
int request EqualsQPSKREAD STATUSfor this command.
struct feStatus*sta-
tus

Pointsto the locationwherethe front-endstatusword is
to bestored.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT statuspointsto invalid address.

4.2.7 FE READ BER

DESCRIPTION

This ioctl call returns the bit error rate for the signal currently re-
ceived/demodulatedby the front-end. For this command,read-onlyaccessto
thedevice is sufficient.

SYNOPSIS

int ioctl(int fd, int request = FE READ BER, uint32 t
*ber);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsFE READ BERfor this command.
uint32 t *ber The bit error rate, asa multiple of ���	��
 , is storedinto

*ber.
Example:a valueof 2500correspondsto a bit error rate
of ��
��������	��� , or 1 errorin 400000bits.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT berpointsto invalid address.
ENOSIGNAL Thereis nosignal,thusnomeaningfulbit errorrate.Also

returnedif thefront-endis not turnedon.
ENOSYS Functionnot availablefor this device.

4.2.8 FE READ SNR

DESCRIPTION

This ioctl call returnsthesignal-to-noiseratio for thesignalcurrentlyreceived
by thefront-end.For thiscommand,read-onlyaccessto thedeviceis sufficient.

SYNOPSIS

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

PARAMETERS
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int fd File descriptorreturnedby a previouscall to open().
int request EqualsFE READ SNRfor thiscommand.
int32 t *snr The signal-to-noiseratio, as a multiple of ������� dB, is

storedinto *snr.
Example:a valueof 12,300,000correspondsto a signal-
to-noiseratioof 12.3dB.

ERRORS

EBADF fd is nota valid openfile descriptor.
EFAULT snrpointsto invalid address.
ENOSIGNAL There is no signal, thus no meaningfulsignal strength

value.Also returnedif front-endis not turnedon.
ENOSYS Functionnotavailablefor thisdevice.

4.2.9 FE READ SIGNAL STRENGTH

DESCRIPTION

This ioctl call returnsthesignalstrengthvaluefor thesignalcurrentlyreceived
by thefront-end.For thiscommand,read-onlyaccessto thedeviceis sufficient.

SYNOPSIS

int ioctl( int fd, int request =
FE READ SIGNAL STRENGTH, int32 t *strength);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsFE READ SIGNAL STRENGTHfor this com-

mand.
int32 t *strength Thesignalstrengthvalue,asa multiple of ���	��� dBm, is

storedinto *strength.
Example:a valueof -12,500,000correspondsto a signal
strengthvalueof -12.5dBm.

ERRORS

EBADF fd is nota valid openfile descriptor.
EFAULT statuspointsto invalid address.
ENOSIGNAL There is no signal, thus no meaningfulsignal strength

value.Also returnedif front-endis not turnedon.
ENOSYS Functionnotavailablefor thisdevice.

4.2.10 FE READ UNCORRECTED BLOCKS

DESCRIPTION
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This ioctl call returnsthe numberof uncorrectedblocksdetectedby the de-
vice driver during its lifetime. For meaningfulmeasurements,the increment
in block countduring a specifictime interval shouldbe calculated.For this
command,read-onlyaccessto thedevice is sufficient.
Note that the counterwill wrap to zero after its maximumcount hasbeen
reached.

SYNOPSIS

int ioctl( int fd, int request =
FE READ UNCORRECTED BLOCKS, uint32 t *ublocks);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsFE READ UNCORRECTEDBLOCKS for this

command.
uint32 t *ublocks Thetotalnumberof uncorrectedblocksseenby thedriver

sofar.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT ublockspointsto invalid address.
ENOSYS Functionnot availablefor this device.

4.2.11 FE GET NEXT FREQUENCY

DESCRIPTION

Whenscanningafrequency range,it is desirableto useascanningstepsizethat
is aslargeaspossible,yet smallenoughto beableto lock to any signalwithin
therange.This ioctl operationdoesjust that- it incrementsa givenfrequency
by astepsizesuitablefor efficientscanning.Thestepsizeusedby this function
maybeaquitecomplex functionof thegivenfrequency, hardwarecapabilities,
andparametersettingsof thedevice.Thus,areturnedresultis only valid for the
currentstateof thedevice. For thiscommand,read-onlyaccessto thedevice is
sufficient.
Note that scanningmay still be excruciatingly slow on somehardware, for
otherreasonsthananon-optimalscanningstepsize.

SYNOPSIS

int ioctl( int fd, int request =
FE GET NEXT FREQUENCY, uint32 t *freq);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request Equals FE GET NEXT FREQUENCY for this com-

mand.
uint32 t *freq Input: a givenfrequency

Output: the frequency correspondingto the next higher
frequency setting.
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ERRORS
EBADF fd is nota valid openfile descriptor.
EFAULT freqpointsto invalid address.
EINVAL Maximumsupportedfrequency reached.
ENOSYS Functionnotavailablefor thisdevice.

4.2.12 FE GET NEXT SYMBOL RATE

DESCRIPTION
Whenscanninga rangeof symbolrates(e.g. for ”blind acquisition”)it is de-
sirableto useascanningstepsizethatis aslargeaspossible,yet smallenough
to detectany valid signalwithin therange.This ioctl operationdoesjust that-
it incrementsa givensymbolrateby a stepsizesuitablefor efficient scanning.
The stepsizeusedby this function may be a quite complex function of the
givensymbolrate,hardwarecapabilities,andparametersettingsof thedevice.
Thus,a returnedresultis only valid for thecurrentstateof thedevice. For this
command,read-onlyaccessto thedevice is sufficient.

SYNOPSIS
int ioctl( int fd, int request =
FE GET NEXT SYMBOL RATE, uint32 t *symbolRate);

PARAMETERS
int fd File descriptorreturnedby a previouscall to open().
int request EqualsFE GET NEXT SYMBOL RATE for this com-

mand.
uint32 t *symbol-
Rate

Input: agivensymbolrate

Output:thesymbolratecorrespondingto thenext higher
symbolrate.

ERRORS
EBADF fd is nota valid openfile descriptor.
EFAULT symbolRatepointsto invalid address.
EINVAL Maximumsupportedsymbolratereached.
ENOSYS Functionnotavailablefor thisdevice.

4.2.13 QPSK TUNE

DESCRIPTION
This ioctl call startsa tuningoperationusingspecifiedparameters.Theresult
of this call will besuccessfulif theparameterswerevalid andthetuningcould
be initiated. The resultof the tuning operationin itself, however, will arrive
asynchronouslyasanevent (seedocumentationfor QPSKGET EVENT and
qpskEvent.) If a new QPSKTUNE operationis initiated beforethe previous
onewascompleted,thepreviousoperationwill beabortedin favor of thenew
one.Thiscommandrequiresread/writeaccessto thedevice.
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SYNOPSIS

int ioctl(int fd, int request = QPSK TUNE, struct
qpskParameters *p);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQPSKTUNE for thiscommand.
struct qpskParame-
ters*p

Pointsto parametersfor tuningoperation.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT p pointsto invalid address.
EINVAL Maximumsupportedsymbolratereached.

4.2.14 QPSK GET EVENT

DESCRIPTION

This ioctl call returnsaneventof typeqpskEventif available.If aneventis not
available,the behavior dependson whetherthe device is in blocking or non-
blockingmode. In the lattercase,the call fails immediatelywith errnosetto
EWOULDBLOCK. In theformercase,thecall blocksuntil aneventbecomes
available.
The standardLinux poll() and/orselect()systemcalls can be usedwith the
device file descriptorto watchfor new events.For select(),thefile descriptor
shouldbeincludedin theexceptfdsargument,andfor poll(), POLLPRIshould
bespecifiedasthewake-upcondition.Sincetheeventqueueallocatedis rather
small (roomfor 8 events),thequeuemustbeservicedregularly to avoid over-
flow. If anoverflow happens,theoldesteventis discardedfrom thequeue,and
anerror(EBUFFEROVERFLOW) occursthenext timethequeueis read.After
reportingtheerrorconditionin this fashion,subsequentQPSKGET EVENT
callswill returneventsfrom thequeueasusual.
For the sake of implementationsimplicity, this commandrequiresread/write
accessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = QPSK GET EVENT,
struct qpskEvent *ev);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQPSKGET EVENT for thiscommand.
structqpskEvent*ev Points to the location wherethe event, if any, is to be

stored.

ERRORS
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EBADF fd is nota valid openfile descriptor.
EFAULT ev pointsto invalid address.
EWOULDBLOCK There is no event pending, and the device is in non-

blockingmode.
EBUFFEROVERFLOW

Overflow in eventqueue- oneor moreeventswerelost.

4.2.15 QPSK FE INFO

DESCRIPTION

This ioctl call returnsinformationaboutthefront-end.This call only requires
read-onlyaccessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = QPSK FE INFO, struct
qpskFrontendInfo *info);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQPSKFE INFO for this command.
struct qpskFrontend-
Info *info

Pointsto the locationwherethefront-endinformationis
to bestored.

ERRORS

EBADF fd is nota valid openfile descriptor.
EFAULT info pointsto invalid address.

4.2.16 QPSK WRITE REGISTER

DESCRIPTION

This ioctl call is intendedfor hardware-specificdiagnostics.It writesan8-bit
valueatan8-bit addressof a registerin a chip identifiedby an8-bit index.

SYNOPSIS

int ioctl(int fd, int request = QPSK WRITE REGISTER,
struct qpskRegister *reg);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQPSKWRITE REGISTERfor this command.
struct qpskRegister
*reg

Specifiesa valuethat shouldbe written into a specified
registerin a specifiedchip.

ERRORS

EBADF fd is nota valid openfile descriptor.
EFAULT reg pointsto invalid address.
EINVAL Registerspecificationinvalid.
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4.2.17 QPSK READ REGISTER

DESCRIPTION

This ioctl call is intendedfor hardware-specificdiagnostics.It readsan 8-bit
valueat an8-bit addressof a registerin a chip identifiedby an8-bit index.

SYNOPSIS

int ioctl(int fd, int request = QPSK READ REGISTER,
struct qpskRegister *reg);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQPSKREAD REGISTERfor this command.
struct qpskRegister
*reg

I: specifiesa register in a specifiedchip from which a
valueshouldberead.
O: thevalueis readinto theqpskRegisterstructure.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT reg pointsto invalid address.
EINVAL Registerspecificationinvalid.

4.2.18 QAM TUNE

DESCRIPTION

This ioctl call startsa tuningoperationusingspecifiedparameters.Theresult
of thiscall will besuccessfulif theparameterswerevalid andthetuningcould
be initiated. The resultof the tuning operationin itself, however, will arrive
asynchronouslyasan event (seedocumentationfor QAM GET EVENT and
qamEvent.) If a new QAM TUNE operationis initiated beforethe previous
onewascompleted,thepreviousoperationwill beabortedin favor of thenew
one.This commandrequiresread/writeaccessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = QAM TUNE, struct
qamParameters *p);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQAM TUNE for this command.
struct qamParame-
ters*p

Pointsto parametersfor tuningoperation.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT p pointsto invalid address.
EINVAL Maximumsupportedsymbolratereached.
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4.2.19 QAM GET EVENT

DESCRIPTION

This ioctl call returnsaneventof typeqamEventif available.If aneventis not
available,the behavior dependson whetherthe device is in blocking or non-
blockingmode. In the latter case,the call fails immediatelywith errnosetto
EWOULDBLOCK. In theformercase,thecall blocksuntil aneventbecomes
available.
The standardLinux poll() and/orselect()systemcalls can be usedwith the
device file descriptorto watchfor new events.For select(),thefile descriptor
shouldbeincludedin theexceptfdsargument,andfor poll(), POLLPRIshould
bespecifiedasthewake-upcondition.Sincetheeventqueueallocatedis rather
small (roomfor 8 events),thequeuemustbeservicedregularly to avoid over-
flow. If anoverflow happens,theoldesteventis discardedfrom thequeue,and
anerror(EBUFFEROVERFLOW) occursthenext timethequeueis read.After
reportingthe error conditionin this fashion,subsequentQAM GET EVENT
callswill returneventsfrom thequeueasusual.
For the sake of implementationsimplicity, this commandrequiresread/write
accessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = QAM GET EVENT,
struct qamEvent *ev);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQAM GET EVENT for thiscommand.
structqamEvent*ev Points to the location wherethe event, if any, is to be

stored.

ERRORS

EBADF fd is nota valid openfile descriptor.
EFAULT ev pointsto invalid address.
EWOULDBLOCK There is no event pending, and the device is in non-

blockingmode.
EBUFFEROVERFLOW

Overflow in eventqueue- oneor moreeventswerelost.

4.2.20 QAM FE INFO

DESCRIPTION

This ioctl call returnsinformationaboutthefront-end.This call only requires
read-onlyaccessto thedevice.

SYNOPSIS

int ioctl(int fd, int request = QAM FE INFO, struct
qamFrontendInfo *info);
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PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQAM FE INFO for this command.
struct qamFrontend-
Info *info

Pointsto the locationwherethefront-endinformationis
to bestored.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT info pointsto invalid address.

4.2.21 QAM WRITE REGISTER

DESCRIPTION

This ioctl call is intendedfor hardware-specificdiagnostics.It writesan8-bit
valueat an8-bit addressof a registerin a chip identifiedby an8-bit index.

SYNOPSIS

int ioctl(int fd, int request = QAM WRITE REGISTER,
struct qamRegister *reg);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQAM WRITE REGISTERfor this command.
struct qamRegister
*reg

Specifiesa valuethat shouldbe written into a specified
registerin a specifiedchip.

ERRORS

EBADF fd is not a valid openfile descriptor.
EFAULT reg pointsto invalid address.
EINVAL Registerspecificationinvalid.

4.2.22 QAM READ REGISTER

DESCRIPTION

This ioctl call is intendedfor hardware-specificdiagnostics.It readsan 8-bit
valueat an8-bit addressof a registerin a chip identifiedby an8-bit index.

SYNOPSIS

int ioctl(int fd, int request = QAM READ REGISTER,
struct qamRegister *reg);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsQAM READ REGISTERfor this command.
struct qamRegister
*reg

I: specifiesa register in a specifiedchip from which a
valueshouldberead.
O: thevalueis readinto theqamRegisterstructure.
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ERRORS

EBADF fd is nota valid openfile descriptor.
EFAULT reg pointsto invalid address.
EINVAL Registerspecificationinvalid.
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Chapter 5

DVB SECAPI

TheDVB SECdevice controlstheSatelliteEquipmentControlof theDVB hardware,
i.e. DiSEqCandV-SEC.It is accessedthrough/dev/ost/sec.

5.1 SECData Types

5.1.1 secDiseqcCmd

struct secDiseqcCmd {
uint8_t addr;
uint8_t cmd;
uint8_t numParams;
uint8_t params[SEC_MAX_DISEQC_PARAMS];

};

5.1.2 secVoltage

typedef uint32_t secVoltage;

enum {
SEC_VOLTAGE_OFF,
SEC_VOLTAGE_LT,
SEC_VOLTAGE_13,
SEC_VOLTAGE_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

} secToneMode_t;

5.1.4 secMiniCmd

typedef uint32_t secMiniCmd;

typedef enum {
SEC_MINI_NONE,
SEC_MINI_A,
SEC_MINI_B

} secMiniCmd_t;

struct secStatus {
int32_t busMode;
secVoltage selVolt;
secToneMode contTone;

};

enum {
SEC_BUS_IDLE,
SEC_BUS_BUSY,
SEC_BUS_OFF,
SEC_BUS_OVERLOAD

};

5.1.5 secCommand

struct secCommand {
int32_t type;
union {

struct secDiseqcCmd diseqc;
uint8_t vsec;
uint32_t pause;

} u;
};

5.1.6 secCmdSequence

struct secCmdSequence {
secVoltage voltage;
secMiniCmd miniCommand;
secToneMode continuousTone;

uint32_t numCommands;
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struct secCommand* commands;
};

enum {
SEC_CMDTYPE_DISEQC,
SEC_CMDTYPE_VSEC,
SEC_CMDTYPE_PAUSE

};

typedef enum {
SEC_DISEQC_SENT,
SEC_VSEC_SENT,
SEC_PAUSE_COMPLETE,
SEC_CALLBACK_ERROR

} secCallback_t;
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5.2 SECFunction Calls

5.2.1 open()

DESCRIPTION

This systemcall opensa namedSECdevice for subsequentuse. If the de-
vice is openedin read-onlymode,only statusandstatisticsmonitoringis al-
lowed. If thedevice is openedin read/writemode,all typesof operationscan
beperformed.Any numberof applicationscanhavesimultaneousaccessto the
device.

SYNOPSIS

int open(const char *deviceName, int flags);

PARAMETERS

const char *device-
Name

Nameof specificSECdevice.

int flags A bit-wiseOR 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-
quentcalls to the device will return -1 andseterrno to
EWOULDBLOCK. Thecommunicationwith theperiph-
eral devices is sequentialby nature, so it is probably
preferableto usethe device in synchronousmode. This
is themotivationfor not goingthroughtheextra effort of
implementingasynchronousoperationof thedevice.

ERRORS

ENODEV Devicedrivernot loaded/available.
EFAULT deviceNamedoesnot referto avalid memoryarea.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.

5.2.2 close()

DESCRIPTION

This systemcall closesa previouslyopenedSECdevice.

SYNOPSIS

int close(int fd);

PARAMETERS

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

EBADF fd is not a valid openfile descriptor.

5.2.3 SEC GET STATUS

DESCRIPTION

Thiscall getsthestatusof thedevice.

SYNOPSIS

int ioctl(int fd, int request = SEC GET STATUS,
struct secStatus* status);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsSECGET STATUS for this command.
structsecStatus*sta-
tus

Thestatusof thedevice.

ERRORS

ENODEV Devicedrivernot loaded/available.
EFAULT statusis aninvalid pointer.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.
EPERM File not openedwith readpermissions.
EINTERNAL Internalerrorin thedevicedriver.

5.2.4 SEC RESET OVERLOAD

DESCRIPTION

If thebushasbeenautomaticallypoweredoff dueto poweroverload,this ioctl
call restoresthe power to the bus. The call requiresread/writeaccessto the
device. Thiscall hasno effect if thedevice is manuallypoweredoff.

SYNOPSIS

int ioctl(int fd, int request = SEC RESET OVERLOAD);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsSECRESETOVERLOAD for this command.

ERRORS

EBADF fd is not a valid file descriptor.
EPERM Permissiondenied(needsread/writeaccess).
EINTERNAL Internalerrorin thedevicedriver.
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5.2.5 SEC RESET OVERLOAD

DESCRIPTION

This ioctl call is usedto senda sequenceof DiSEqCTM and/orV-SECcom-
mands.Thefirst versionof theSECdevice doesnot supportV-SECsignaling
andit abortstheoperationwith anerrorcodeif a V-SECcommandis detected
in theinputdata.

� Thecall will fail with errnosetto EBUSOVERLOAD if thebusis over-
loaded. If the bus is overloaded,SECRESETOVERLOAD can be
calledandtheoperationcanberetried.

� If seq.numCommandsequals 0 and seq.miniCommand equals
SECMINI NONE, the bus voltage will be switched and the con-
tinuous22kHztonegenerationenabled/disabledimmediately.

This operationis atomic. If several processescalls this ioctl simultaneously,
theoperationswill beserializedsoacompletesequenceis sentat a time.

SYNOPSIS

int ioctl(int fd, int request = SEC SEND SEQUENCE,
struct secCmdSequence *seq);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsSECSEND SEQUENCEfor this command.
struct secCmdSe-
quence*seq

Pointerto thecommandsequenceto betransmitted.

ERRORS

EBADF fd is nota valid file descriptor.
EFAULT Seqpointsto aninvalid address.
EINVAL The datastructurereferredto by seqis invalid in some

way.
EPERM Permissiondenied(needsread/writeaccess).
EINTERNAL Internalerror in thedevicedriver.
EBUSMODE Thedevice is not preparedfor transmission(e.g.it might

bemanuallypoweredoff).
EBUSOVERLOAD Busoverloadhasoccurred.

5.2.6 SEC SET TONE

DESCRIPTION
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This call is used to set the generationof the continuous 22kHz tone.
The possibility to just changethe tone mode is alreadyprovided by ioctl
SECSEND SEQUENCE,but SEC SET TONE is an easierto useinterface.
To keep the transmissionof a commandsequenceas an atomic operation,
SECSET TONEwill block if a transmissionis in progress.This call requires
read/writepermissions.

SYNOPSIS

int ioctl(int fd, int request = SEC SET TONE,
secToneMode tone);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsSECSET TONEfor thiscommand.
secToneModetone Therequestedtonegenerationmode(on/off).

ERRORS

ENODEV Devicedrivernot loaded/available.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.
EPERM File not openedwith readpermissions.
EINTERNAL Internalerrorin thedevicedriver.

5.2.7 SEC SET VOLTAGE

DESCRIPTION

This call is used to set the bus voltage. The possibility to just change
the bus voltage is alreadyprovided by ioctl SECSEND SEQUENCE, but
SECSET VOLTAGEis aneasierto useinterface.To keepthetransmissionof
acommandsequenceasanatomicoperation,SEC SET VOLTAGEwill block
if a transmissionis in progress.Thiscall requiresread/writepermissions.

SYNOPSIS

int ioctl(int fd, int request = SEC SET VOLTAGE,
secVoltage voltage);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsSECSET VOLTAGEfor this command.
secVoltagevoltage Therequestedbusvoltage.

ERRORS

ENODEV Devicedrivernot loaded/available.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.
EPERM File not openedwith readpermissions.
EINTERNAL Internalerrorin thedevicedriver.
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Chapter 6

DVB Demux Device

TheDVB demuxdevice controlsthe filters of theDVB hardware/software. It canbe
accessedthrough/dev/ost/demux.

6.1 DemuxData Types

typedef uint16_t dvb_pid_t;

6.1.1 dmxOutput t

typedef enum
{

DMX_OUT_DECODER,
DMX_OUT_TAP,
DMX_OUT_TS_TAP

} dmxOutput_t;

/* Outputmultiplexed into a new TS */ /* (to be retrievedby readingfrom the */ /*
logicalDVR device). */

6.1.2 dmxInput t

typedef enum
{

DMX_IN_FRONTEND, /* Input from a front-end device. */
DMX_IN_DVR /* Input from the logical DVR device. */

} dmxInput_t;

6.1.3 dmxPesType t

typedef enum
{
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DMX_PES_AUDIO,
DMX_PES_VIDEO,
DMX_PES_TELETEXT,
DMX_PES_SUBTITLE,
DMX_PES_PCR,
DMX_PES_OTHER

} dmxPesType_t;

6.1.4 dmxEvent t

typedef enum
{

DMX_SCRAMBLING_EV,
DMX_FRONTEND_EV

} dmxEvent_t;

6.1.5 dmxScramblingStatus t

typedef enum
{

DMX_SCRAMBLING_OFF,
DMX_SCRAMBLING_ON

} dmxScramblingStatus_t;

6.1.6 dmxFilter t

typedef struct dmxFilter
{

uint8_t filter[DMX_FILTER_SIZE];
uint8_t mask[DMX_FILTER_SIZE];

} dmxFilter_t;

6.1.7 dmxSctFilterParams

struct dmxSctFilterParams
{

dvb_pid_t pid;
dmxFilter_t filter;
uint32_t timeout;
uint32_t flags;

#define DMX_CHECK_CRC 1
#define DMX_ONESHOT 2
#define DMX_IMMEDIATE_START 4
};

c
�

2001convergenceintegratedmediaGmbH



6.1.DemuxData Types 63

6.1.8 dmxPesFilterParams

struct dmxPesFilterParams
{

dvb_pid_t pid;
dmxInput_t input;
dmxOutput_t output;
dmxPesType_t pesType;
uint32_t flags;

};

6.1.9 dmxEvent

struct dmxEvent
{

dmxEvent_t event;
time_t timeStamp;
union
{

dmxScramblingStatus_t scrambling;
} u;

};
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6.2 DemuxFunction Calls

6.2.1 open()

DESCRIPTION

This systemcall, usedwith a device nameof /dev/ost/demuxn,wheren de-
notesthespecificdemuxdeviceto beopened,allocatesanew filter andreturns
a handlewhich canbeusedfor subsequentcontrolof thatfilter. This call has
to be madefor eachfilter to be used,i.e. every returnedfile descriptoris a
referenceto a singlefilter. /dev/ost/dvrnis a logical device to beusedfor re-
trieving TransportStreamsfor digital videorecording.n identifiesthephysical
demuxdevice thatprovidestheactualDVR functionality. Whenreadingfrom
this device a transportstreamcontainingthe packets from all PESfilters set
in thecorrespondingdemuxdevice (/dev/ost/demuxn)having theoutputsetto
DMX OUT TS TAP. A recordedTransportStreamis replayedby writing to
this device.
The significanceof blocking or non-blockingmodeis describedin the doc-
umentationfor functionswherethereis a difference. It doesnot affect the
semanticsof theopen()call itself. A deviceopenedin blockingmodecanlater
beput into non-blockingmode(andvice versa)usingtheF SETFLcommand
of thefcntl systemcall.

SYNOPSIS

int open(const char *deviceName, int flags);

PARAMETERS

const char *device-
Name

Nameof demuxdevice.

int flags A bit-wiseOR of thefollowing flags:
O RDWR read/writeaccess
O NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)

ERRORS

ENODEV Devicedrivernot loaded/available.
EINVAL Invalid argument.
EMFILE “Toomany openfiles”, i.e. no morefilters available.
ENOMEM Thedriver failedto allocateenoughmemory.

6.2.2 close()

DESCRIPTION

This systemcall deactivatesanddeallocatesa filter that waspreviously allo-
catedvia theopen()call.

SYNOPSIS
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int close(int fd);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().

ERRORS

EBADF fd is not a valid openfile descriptor.

6.2.3 read()

DESCRIPTION

Thissystemcall returnsfiltereddata,whichmightbesectionor PESdata.The
filtereddatais transferredfrom thedriver’s internalcircularbuffer to buf. The
maximumamountof datato betransferredis implied by count.
Whenreturningsectiondatathedriveralwaystriesto returna completesingle
section(eventhoughbuf wouldprovidebuffer spacefor moredata).If thesize
of thebuffer is smallerthanthe sectionasmuchaspossiblewill be returned,
andtheremainingdatawill beprovidedin subsequentcalls.
The sizeof the internalbuffer is 2 * 4096bytes(the sizeof two maximum
sizedsections)by default. The sizeof this buffer may be changedby using
theDMX SET BUFFER SIZE function. If thebuffer is not largeenough,or
if thereadoperationsarenotperformedfastenough,thismayresultin abuffer
overflow error. In this caseEBUFFEROVERFLOW will be returned,andthe
circularbufferwill beemptied.Thiscall is blockingif thereis nodatato return,
i.e. theprocesswill beput to sleepwaitingfor data,unlesstheO NONBLOCK
flag is specified.
Note that in order to be able to read, the filtering processhasto be started
by defining either a sectionor a PESfilter by meansof the ioctl functions,
andthenstartingthe filtering processvia the DMX START ioctl function or
by settingthe DMX IMMEDIATE START flag. If the readingis donefrom
a logical DVR demuxdevice, the datawill constitutea TransportStreamin-
cluding the packets from all PESfilters in the correspondingdemuxdevice
/dev/ost/demuxnhaving theoutputsetto DMX OUT TS TAP.

SYNOPSIS

size t read(int fd, void *buf, size t count);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
void *buf Pointerto thebuffer to beusedfor returnedfiltereddata.
size t count Sizeof buf.

ERRORS
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EWOULDBLOCK No datato returnandO NONBLOCK wasspecified.
EBADF fd is nota valid openfile descriptor.
ECRC Last sectionhad a CRC error - no datareturned. The

buffer is flushed.
EBUFFEROVERFLOW

The filtered data was not read from the buffer in due
time, resultingin non-readdatabeing lost. The buffer
is flushed.

ETIMEDOUT Thesectionwasnot loadedwithin thestatedtimeoutpe-
riod. Seeioctl DMX SET FILTERfor how to seta time-
out.

EFAULT The driver 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 identifiesthephysicaldemuxdevice thatprovidestheactualDVR function-
ality. It is usedfor replayof a digitally recordedTransportStream. Match-
ing filters have to be definedin the correspondingphysicaldemux device,
/dev/ost/demuxn.Theamountof datato betransferredis impliedby count.

SYNOPSIS

ssize t write(int fd, const void *buf, size t
count);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
void *buf Pointerto thebuffer containingtheTransportStream.
size t count Sizeof buf.

ERRORS

EWOULDBLOCK 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 blockuntil buffer spaceis available).

EBUSY This error code indicatesthat there are conflicting re-
quests.The correspondingdemuxdevice is setupto re-
ceive data from the front- end. Make sure that these
filters are stoppedand that the filters with input set to
DMX IN DVR arestarted.

EBADF fd is nota valid openfile descriptor.
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6.2.5 DMX START

DESCRIPTION

This ioctl call is usedto starttheactualfiltering operationdefinedvia theioctl
callsDMX SET FILTERor DMX SET PESFILTER.

SYNOPSIS

int ioctl( int fd, int request = DMX START);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsDMX START for this command.

ERRORS

EBADF fd is not a valid file descriptor.
EINVAL Invalid argument,i.e. no filtering parametersprovided

via theDMX SET FILTER or DMX SET PESFILTER
functions.

EBUSY This error code indicatesthat there are conflicting re-
quests.Thereareactivefilters filtering datafrom another
input source.Make surethat thesefilters arestoppedbe-
fore startingthis filter.

6.2.6 DMX STOP

DESCRIPTION

This ioctl call is usedto stop the actual filtering operationdefinedvia the
ioctl callsDMX SET FILTER or DMX SET PESFILTERandstartedvia the
DMX START command.

SYNOPSIS

int ioctl( int fd, int request = DMX STOP);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsDMX STOPfor this command.

ERRORS

EBADF fd is not a valid file descriptor.
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6.2.7 DMX SET FILTER

DESCRIPTION

This ioctl call setsup a filter accordingto thefilter andmaskparameterspro-
vided.A timeoutmaybedefinedstatingnumberof secondsto wait for asection
to be loaded.A valueof 0 meansthat no timeoutshouldbe applied. Finally
thereis a flag field whereit is possibleto statewhethera sectionshouldbe
CRC-checked,whetherthefilter shouldbea ”one-shot”filter, i.e. if thefilter-
ing operationshouldbestoppedafterthefirst sectionis received,andwhether
the filtering operationshouldbe startedimmediately(without waiting for a
DMX START ioctl call). If a filter waspreviously set-up,this filter will be
canceled,andthereceivebuffer will beflushed.

SYNOPSIS

int ioctl( int fd, int request = DMX SET FILTER,
struct dmxSctFilterParams *params);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsDMX SET FILTER for this command.
struct dmxSctFilter-
Params*params

Pointerto structurecontainingfilter parameters.

ERRORS

EBADF fd is nota valid file descriptor.
EINVAL Invalid argument.

6.2.8 DMX SET PES FILTER

DESCRIPTION

This ioctl call setsup a PESfilter accordingto theparametersprovided. By a
PESfilter is meanta filter that is basedjust on thepacket identifier(PID), i.e.
no PESheaderor payloadfiltering capabilityis supported.
The transportstreamdestinationfor the filtered outputmay be set. Also the
PEStypemaybestatedin orderto beableto e.g.directavideostreamdirectly
to the video decoder. Finally thereis a flag field whereit is possibleto state
whetherthefiltering operationshouldbestartedimmediately(withoutwaiting
for a DMX START ioctl call). If a filter waspreviously set-up,this filter will
becancelled,andthereceivebuffer will beflushed.

SYNOPSIS

int ioctl( int fd, int request = DMX SET PES FILTER,
struct dmxPesFilterParams *params);

PARAMETERS
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int fd File descriptorreturnedby a previouscall to open().
int request EqualsDMX SET PESFILTERfor this command.
struct dmxPesFilter-
Params*params

Pointerto structurecontainingfilter parameters.

ERRORS

EBADF fd is not a valid file descriptor.
EINVAL Invalid argument.
EBUSY This error code indicatesthat there are conflicting re-

quests.Thereareactivefilters filtering datafrom another
input source.Make surethat thesefilters arestoppedbe-
fore startingthis filter.

6.2.9 DMX SET BUFFER SIZE

DESCRIPTION

This ioctl call is usedto setthesizeof 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 SIZE,
unsigned long size);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsDMX SET BUFFER SIZE for this command.
unsignedlong size Sizeof circularbuffer.

ERRORS

EBADF fd is not a valid file descriptor.
ENOMEM The driver was not able to allocatea buffer of the re-

questedsize.

6.2.10 DMX GET EVENT

DESCRIPTION

This ioctl call returnsaneventif available.If aneventis not available,thebe-
havior dependsonwhetherthedevice is in blockingor non-blockingmode.In
thelattercase,thecall fails immediatelywith errnosetto EWOULDBLOCK.
In theformercase,thecall blocksuntil aneventbecomesavailable.
The standardLinux poll() and/orselect()systemcalls can be usedwith the
device file descriptorto watchfor new events.For select(),thefile descriptor
shouldbeincludedin theexceptfdsargument,andfor poll(), POLLPRIshould
be specifiedasthe wake-upcondition. Only the latestevent for eachfilter is
saved.
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SYNOPSIS

int ioctl( int fd, int request = DMX GET EVENT,
struct dmxEvent *ev);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().
int request EqualsDMX GET EVENT for thiscommand.
structdmxEvent*ev Pointerto thelocationwheretheeventis to bestored.

ERRORS

EBADF fd is nota valid file descriptor.
EFAULT ev pointsto aninvalid address.
EWOULDBLOCK There is 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 ca slot info t

/* slot interface types and info */

typedef struct ca_slot_info_s {
int num; /* slot number */

int type; /* CA interface this slot supports */
#define CA_CI 1 /* CI high level interface */
#define CA_CI_LINK 2 /* CI link layer level interface */
#define CA_CI_PHYS 4 /* CI physical layer level interface */
#define CA_SC 128 /* simple smart card interface */

unsigned int flags;
#define CA_CI_MODULE_PRESENT 1 /* module (or card) inserted */
#define CA_CI_MODULE_READY 2
} ca_slot_info_t;

7.1.2 ca descr info t

typedef struct ca_descr_info_s {
unsigned int num; /* number of available descramblers (keys) */
unsigned int type; /* type of supported scrambling system */

#define CA_ECD 1
#define CA_NDS 2
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#define CA_DSS 4
} ca_descr_info_t;

7.1.3 ca cap t

typedef struct ca_cap_s {
unsigned int slot_num; /* total number of CA card and module slots */
unsigned int slot_type; /* OR of all supported types */
unsigned int descr_num; /* total number of descrambler slots (keys) */
unsigned int descr_type;/* OR of all supported types */

} ca_cap_t;

7.1.4 ca msg t

/* a message to/from a CI-CAM */
typedef struct ca_msg_s {

unsigned int index;
unsigned int type;
unsigned int length;
unsigned char msg[256];

} ca_msg_t;

7.1.5 ca descr t

typedef struct ca_descr_s {
unsigned int index;
unsigned int parity;
unsigned char cw[8];

} ca_descr_t;
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7.2 CA Function Calls

7.2.1 open()

DESCRIPTION

Thissystemcall opensanamedcadevice(e.g./dev/ost/ca)for subsequentuse.
Whenanopen()call hassucceeded,thedevice will bereadyfor use.Thesig-
nificanceof blockingor non-blockingmodeis describedin thedocumentation
for functionswherethereis a difference. It doesnot affect the semanticsof
theopen()call itself. A device openedin blockingmodecanlaterbeput into
non-blockingmode(andviceversa)usingtheF SETFLcommandof thefcntl
systemcall. This is a standardsystemcall, documentedin the Linux manual
pagefor fcntl. Only oneusercanopentheCA Device in O RDWR mode.All
otherattemptsto openthedevice in this modewill fail, andanerrorcodewill
bereturned.

SYNOPSIS

int open(const char *deviceName, int flags);

PARAMETERS

const char *device-
Name

Nameof specificvideodevice.

int flags A bit-wiseORof thefollowing flags:
O RDONLY read-onlyaccess
O RDWR read/writeaccess
O NONBLOCK openin non-blockingmode
(blockingmodeis thedefault)

ERRORS

ENODEV Devicedrivernot loaded/available.
EINTERNAL Internalerror.
EBUSY Deviceor resourcebusy.
EINVAL Invalid argument.

7.2.2 close()

DESCRIPTION

Thissystemcall closesa previouslyopenedaudiodevice.

SYNOPSIS

int close(int fd);

PARAMETERS

int fd File descriptorreturnedby a previouscall to open().

ERRORS

EBADF fd is not a valid openfile descriptor.
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Chapter 8

Kernel Demux API

ThekerneldemuxAPI

8.1 Kernel DemuxData Types

8.1.1 dmx successt

typedef enum {
DMX_OK = 0, /* Received Ok */
DMX_LENGTH_ERROR, /* Incorrect length */
DMX_OVERRUN_ERROR, /* Receiver ring buffer overrun */
DMX_CRC_ERROR, /* Incorrect CRC */
DMX_FRAME_ERROR, /* Frame alignment error */
DMX_FIFO_ERROR, /* Receiver FIFO overrun */
DMX_MISSED_ERROR /* Receiver missed packet */

} dmx_success_t;

8.1.2 TS filter types

/*--------------------------------------------------------------------------*/
/* TS packet reception */
/*--------------------------------------------------------------------------*/

/* TS filter type for set_type() */

#define TS_PACKET 1 /* send TS packets (188 bytes) to callback (default) */
#define TS_PAYLOAD_ONLY 2 /* in case TS_PACKET is set, only send the TS

payload (<=184 bytes per packet) to callback */
#define TS_DECODER 4 /* send stream to built-in decoder (if present) */

c
�

2001convergenceintegratedmediaGmbH



76 KERNEL DEMUX API

8.1.3 dmx ts pes t

Thestructure/

typedef enum
{

DMX_TS_PES_AUDIO, /* also send packets to audio decoder (if it exists) */
DMX_TS_PES_VIDEO, /* ... */
DMX_TS_PES_TELETEXT,
DMX_TS_PES_SUBTITLE,
DMX_TS_PES_PCR,
DMX_TS_PES_OTHER,

} dmx_ts_pes_t;

describesthe PEStype for filters which write to a built-in decoder. The correspond
(andshouldbekeptidentical)to thetypesin thedemuxdevice.

struct dmx_ts_feed_s {
int is_filtering; /* Set to non-zero when filtering in progress */
struct dmx_demux_s* parent; /* Back-pointer */
void* priv; /* Pointer to private data of the API client */
int (*set) (struct dmx_ts_feed_s* feed,

__u16 pid,
size_t callback_length,
size_t circular_buffer_size,
int descramble,
struct timespec timeout);

int (*start_filtering) (struct dmx_ts_feed_s* feed);
int (*stop_filtering) (struct dmx_ts_feed_s* feed);
int (*set_type) (struct dmx_ts_feed_s* feed,

int type,
dmx_ts_pes_t pes_type);

};

typedef struct dmx_ts_feed_s dmx_ts_feed_t;

/*--------------------------------------------------------------------------*/
/* PES packet reception (not supported yet) */
/*--------------------------------------------------------------------------*/

typedef struct dmx_pes_filter_s {
struct dmx_pes_s* parent; /* Back-pointer */
void* priv; /* Pointer to private data of the API client */

} dmx_pes_filter_t;

typedef struct dmx_pes_feed_s {
int is_filtering; /* Set to non-zero when filtering in progress */
struct dmx_demux_s* parent; /* Back-pointer */
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void* priv; /* Pointer to private data of the API client */
int (*set) (struct dmx_pes_feed_s* feed,

__u16 pid,
size_t circular_buffer_size,
int descramble,
struct timespec timeout);

int (*start_filtering) (struct dmx_pes_feed_s* feed);
int (*stop_filtering) (struct dmx_pes_feed_s* feed);
int (*allocate_filter) (struct dmx_pes_feed_s* feed,

dmx_pes_filter_t** filter);
int (*release_filter) (struct dmx_pes_feed_s* feed,

dmx_pes_filter_t* filter);
} dmx_pes_feed_t;

\label{sectionfilter}
typedef struct {

__u8 filter_value [DMX_MAX_FILTER_SIZE];
__u8 filter_mask [DMX_MAX_FILTER_SIZE];
struct dmx_section_feed_s* parent; /* Back-pointer */
void* priv; /* Pointer to private data of the API client */

} dmx_section_filter_t;

struct dmx_section_feed_s {
int is_filtering; /* Set to non-zero when filtering in progress */
struct dmx_demux_s* parent; /* Back-pointer */
void* priv; /* Pointer to private data of the API client */
int (*set) (struct dmx_section_feed_s* feed,

__u16 pid,
size_t circular_buffer_size,
int descramble,
int check_crc);

int (*allocate_filter) (struct dmx_section_feed_s* feed,
dmx_section_filter_t** filter);

int (*release_filter) (struct dmx_section_feed_s* feed,
dmx_section_filter_t* filter);

int (*start_filtering) (struct dmx_section_feed_s* feed);
int (*stop_filtering) (struct dmx_section_feed_s* feed);

};
typedef struct dmx_section_feed_s dmx_section_feed_t;

/*--------------------------------------------------------------------------*/
/* Callback functions */
/*--------------------------------------------------------------------------*/

typedef int (*dmx_ts_cb) ( __u8 * buffer1,
size_t buffer1_length,
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__u8 * buffer2,
size_t buffer2_length,
dmx_ts_feed_t* source,
dmx_success_t success);

typedef int (*dmx_section_cb) ( __u8 * buffer1,
size_t buffer1_len,
__u8 * buffer2,
size_t buffer2_len,
dmx_section_filter_t * source,
dmx_success_t success);

typedef int (*dmx_pes_cb) ( __u8 * buffer1,
size_t buffer1_len,
__u8 * buffer2,
size_t buffer2_len,
dmx_pes_filter_t* source,
dmx_success_t success);

/*--------------------------------------------------------------------------*/
/* DVB Front-End */
/*--------------------------------------------------------------------------*/

typedef enum {
DMX_OTHER_FE = 0,
DMX_SATELLITE_FE,
DMX_CABLE_FE,
DMX_TERRESTRIAL_FE,
DMX_LVDS_FE,
DMX_ASI_FE, /* DVB-ASI interface */
DMX_MEMORY_FE

} dmx_frontend_source_t;

typedef struct {
/* The following char* fields point to NULL terminated strings */
char* id; /* Unique front-end identifier */
char* vendor; /* Name of the front-end vendor */
char* model; /* Name of the front-end model */
struct list_head connectivity_list; /* List of front-ends that can

be connected to a particular
demux */

void* priv; /* Pointer to private data of the API client */
dmx_frontend_source_t source;

} dmx_frontend_t;

/*--------------------------------------------------------------------------*/
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/* MPEG-2 TS Demux */
/*--------------------------------------------------------------------------*/

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

#define DMX_TS_FILTERING 1
#define DMX_PES_FILTERING 2
#define DMX_SECTION_FILTERING 4
#define DMX_MEMORY_BASED_FILTERING 8 /* write() available */
#define DMX_CRC_CHECKING 16
#define DMX_TS_DESCRAMBLING 32
#define DMX_SECTION_PAYLOAD_DESCRAMBLING 64
#define DMX_MAC_ADDRESS_DESCRAMBLING 128

8.1.4 demux demux t

/*
* DMX_FE_ENTRY(): Casts elements in the list of registered
* front-ends from the generic type struct list_head
* to the type * dmx_frontend_t
*.
*/

#define DMX_FE_ENTRY(list) list_entry(list, dmx_frontend_t, connectivity_list)

struct dmx_demux_s {
/* The following char* fields point to NULL terminated strings */
char* id; /* Unique demux identifier */
char* vendor; /* Name of the demux vendor */
char* model; /* Name of the demux model */
__u32 capabilities; /* Bitfield of capability flags */
dmx_frontend_t* frontend; /* Front-end connected to the demux */
struct list_head reg_list; /* List of registered demuxes */
void* priv; /* Pointer to private data of the API client */
int users; /* Number of users */
int (*open) (struct dmx_demux_s* demux);
int (*close) (struct dmx_demux_s* demux);
int (*write) (struct dmx_demux_s* demux, const char* buf, size_t count);
int (*allocate_ts_feed) (struct dmx_demux_s* demux,

dmx_ts_feed_t** feed,
dmx_ts_cb callback);

int (*release_ts_feed) (struct dmx_demux_s* demux,
dmx_ts_feed_t* feed);

int (*allocate_pes_feed) (struct dmx_demux_s* demux,

c
�

2001convergenceintegratedmediaGmbH



80 KERNEL DEMUX API

dmx_pes_feed_t** feed,
dmx_pes_cb callback);

int (*release_pes_feed) (struct dmx_demux_s* demux,
dmx_pes_feed_t* feed);

int (*allocate_section_feed) (struct dmx_demux_s* demux,
dmx_section_feed_t** feed,
dmx_section_cb callback);

int (*release_section_feed) (struct dmx_demux_s* demux,
dmx_section_feed_t* feed);

int (*descramble_mac_address) (struct dmx_demux_s* demux,
__u8* buffer1,
size_t buffer1_length,
__u8* buffer2,
size_t buffer2_length,
__u16 pid);

int (*descramble_section_payload) (struct dmx_demux_s* demux,
__u8* buffer1,
size_t buffer1_length,
__u8* buffer2, size_t buffer2_length,
__u16 pid);

int (*add_frontend) (struct dmx_demux_s* demux,
dmx_frontend_t* frontend);

int (*remove_frontend) (struct dmx_demux_s* demux,
dmx_frontend_t* frontend);

struct list_head* (*get_frontends) (struct dmx_demux_s* demux);
int (*connect_frontend) (struct dmx_demux_s* demux,

dmx_frontend_t* frontend);
int (*disconnect_frontend) (struct dmx_demux_s* demux);

/* added because js cannot keep track of these himself */
int (*get_pes_pids) (struct dmx_demux_s* demux, __u16 *pids);

};
typedef struct dmx_demux_s dmx_demux_t;

8.1.5 Demuxdir ectory

/*
* DMX_DIR_ENTRY(): Casts elements in the list of registered
* demuxes from the generic type struct list_head* to the type dmx_demux_t
*.
*/

#define DMX_DIR_ENTRY(list) list_entry(list, dmx_demux_t, reg_list)

int dmx_register_demux (dmx_demux_t* demux);
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int dmx_unregister_demux (dmx_demux_t* demux);
struct list_head* dmx_get_demuxes (void);
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8.2 DemuxDir ectory API

Thedemuxdirectoryis a Linux kernel-widefacility for registeringandaccessingthe
MPEG-2TS demuxesin thesystem.Run-timeregisteringandunregisteringof demux
driversis possibleusingthisAPI.

All demuxdriversin thedirectoryimplementtheabstractinterfacedmx demuxt.

8.2.1 dmx register demux()

DESCRIPTION

This functionmakesa demuxdriver interfaceavailableto theLinux kernel. It
is usuallycalledby the init module()functionof the kernelmodulethatcon-
tainsthedemuxdriver. Thecallerof this functionis responsiblefor allocating
dynamicor staticmemoryfor thedemuxstructureandfor initializing its fields
beforecalling this function. The memoryallocatedfor the demuxstructure
mustnot befreedbeforecallingdmx unregisterdemux(),

SYNOPSIS

int dmx register demux ( dmx demux t *demux )

PARAMETERS

dmx demuxt*
demux

Pointerto thedemuxstructure.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EEXIST A demuxwith thesamevalueof theid field alreadystored

in thedirectory.
-ENOSPC No spaceleft in thedirectory.

8.2.2 dmx unregister demux()

DESCRIPTION

This function is calledto indicatethat thegivendemuxinterfaceis no longer
available. The caller of this function is responsiblefor freeing the mem-
ory of the demux structure,if it was dynamically allocatedbefore calling
dmx registerdemux(). The cleanupmodule()function of the kernelmodule
thatcontainsthedemuxdrivershouldcall this function.Notethatthis function
fails if thedemuxis currentlyin use,i.e., releasedemux()hasnot beencalled
for theinterface.

SYNOPSIS

int dmx unregister demux ( dmx demux t *demux )

PARAMETERS
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dmx demuxt*
demux

Pointer to the demuxstructurewhich is to be unregis-
tered.

RETURNS

0 Thefunctionwascompletedwithout errors.
ENODEV Thespecifieddemuxis notregisteredin thedemuxdirec-

tory.
EBUSY Thespecifieddemuxis currentlyin use.

8.2.3 dmx get demuxes()

DESCRIPTION

Providesthecallerwith thelist of registereddemuxinterfaces,usingthestan-
dardlist structuredefinedin the includefile linux/list.h. The includefile de-
mux.h definesthe macroDMX DIR ENTRY() for converting an elementof
the generictype structlist head*to the type dmx demuxt*. Thecaller must
not freethememoryof any of theelementsobtainedvia this functioncall.

SYNOPSIS

struct list head *dmx get demuxes ()

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 implementedfor eachdemuxin the system. It is usedto
selecttheTSsourceof ademuxandto managethedemuxresources.Whenthedemux
client allocatesa resourcevia the demuxAPI, it receivesa pointerto the API of that
resource.

Eachdemuxreceivesits TS input from a DVB front-endor from memory, asset
via thedemuxAPI. In a systemwith morethanonefront-end,theAPI canbeusedto
selectoneof the DVB front-endsasa TS sourcefor a demux,unlessthis is fixed in
theHW platform.ThedemuxAPI only controlsfront-endsregardingtheirconnections
with demuxes;theAPIs usedto settheotherfront-endparameters,suchastuning,are
not definedin this document.

Thefunctionsthatimplementtheabstractinterfacedemuxshouldbedefinedstatic
or moduleprivateandregisteredto theDemuxDirectoryfor externalaccess.It is not
necessaryto implementevery functionin thedemuxt struct,however (for example,a
demuxinterfacemightsupportSectionfiltering, but not TS or PESfiltering). TheAPI
client is expectedto checkthevalueof any functionpointerbeforecallingthefunction:
thevalueof NULL means“function not available”.

Whenever thefunctionsof thedemuxAPI modify shareddata,thepossibilitiesof
lost updateandraceconditionproblemsshouldbeaddressed,e.g. by protectingparts
of codewith mutexes.This is especiallyimportanton multi-processorhosts.

Notethatfunctionscalledfrom abottomhalf context mustnot sleep,at leastin the
2.2.xkernels.Evena simplememoryallocationcanresultin a kernelthreadbeingput
to sleepif swappingis needed.For example,theLinux kernelcalls thefunctionsof a
network device interfacefrom a bottomhalf context. Thus,if a demuxAPI functionis
calledfrom network devicecode,thefunctionmustnotsleep.

8.3.1 open()

DESCRIPTION

This function reservesthe demuxfor useby the caller and,if necessary, ini-
tializesthedemux.Whenthedemuxis no longerneeded,thefunctionclose()
shouldbe called. It shouldbe possiblefor multiple clients to accessthe de-
mux at the sametime. Thus, the function implementationshouldincrement
thedemuxusagecountwhenopen()is calledanddecrementit whenclose()is
called.

SYNOPSIS

int open ( demux t* demux );

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EUSERS Maximumusagecountreached.
-EINVAL Badparameter.
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8.3.2 close()

DESCRIPTION

This function reservesthe demuxfor useby the caller and, if necessary, ini-
tializesthedemux.Whenthedemuxis no longerneeded,thefunctionclose()
shouldbe called. It shouldbe possiblefor multiple clientsto accessthe de-
mux at the sametime. Thus, the function implementationshouldincrement
thedemuxusagecountwhenopen()is calledanddecrementit whenclose()is
called.

SYNOPSIS

int close(demux t* demux);

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENODEV Thedemuxwasnot in use.
-EINVAL Badparameter.

8.3.3 write()

DESCRIPTION

This functionprovidesthedemuxdriver with a memorybuffer containingTS
packets. Insteadof receiving TS packetsfrom theDVB front-end,thedemux
driver software will readpackets from memory. Any clients of this demux
with active TS, PESor Sectionfilters will receive filtereddatavia theDemux
callbackAPI (see0). Thefunctionreturnswhenall thedatain thebuffer has
beenconsumedby thedemux.Demuxhardwaretypically cannotreadTSfrom
memory. If this is the case,memory-basedfiltering hasto be implemented
entirelyin software.

SYNOPSIS

int write(demux t* demux, const char* buf, size t
count);

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.
constchar*buf Pointerto theTS datain kernel-spacememory.
size t length Lengthof theTS data.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENOSYS Thecommandis not implemented.
-EINVAL Badparameter.
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8.3.4 allocate ts feed()

DESCRIPTION

Allocatesa new TS feed, which is usedto filter the TS packets carrying a
certainPID. TheTSfeednormallycorrespondsto ahardwarePID filter on the
demuxchip.

SYNOPSIS

int allocate ts feed(dmx demux t* demux,
dmx ts feed t** feed, dmx ts cb callback);

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.
dmx ts feed t** feed Pointerto theTSfeedAPI andinstancedata.
dmx ts cbcallback Pointerto the callbackfunction for passingreceivedTS

packet

RETURNS

0 Thefunctionwascompletedwithout errors.
-EBUSY No moreTS feedsavailable.
-ENOSYS Thecommandis not implemented.
-EINVAL Badparameter.

8.3.5 releasets feed()

DESCRIPTION

Releasesthe resourcesallocatedwith allocatets feed(). Any filtering in
progresson theTS feedshouldbestoppedbeforecalling this function.

SYNOPSIS

int release ts feed(dmx demux t* demux, dmx ts feed t*
feed);

PARAMETERS

demuxt* demux Pointerto thedemuxAPI andinstancedata.
dmx ts feed t* feed Pointerto theTSfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
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8.3.6 allocate section feed()

DESCRIPTION

Allocatesa new sectionfeed,i.e. a demuxresourcefor filtering andreceiving
sections.On platformswith hardwaresupportfor sectionfiltering, a section
feedis directly mappedto thedemuxHW. On otherplatforms,TS packetsare
first PID filtered in hardwareanda hardwaresectionfilter thenemulatedin
software. The caller obtainsan API pointerof type dmx sectionfeed t asan
out parameter. Using this API thecaller cansetfiltering parametersandstart
receiving sections.

SYNOPSIS

int allocate section feed(dmx demux t* demux,
dmx section feed t **feed, dmx section cb callback);

PARAMETERS

demuxt *demux Pointerto thedemuxAPI andinstancedata.
dmx sectionfeed t
**feed

Pointerto thesectionfeedAPI andinstancedata.

dmx sectioncb call-
back

Pointerto thecallbackfunctionfor passingreceivedsec-
tions.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EBUSY No moresectionfeedsavailable.
-ENOSYS Thecommandis not implemented.
-EINVAL Badparameter.

8.3.7 releasesection feed()

DESCRIPTION

Releasesthe resourcesallocatedwith allocatesectionfeed(), including allo-
catedfilters. Any filtering in progresson the sectionfeedshouldbe stopped
beforecalling this function.

SYNOPSIS

int release section feed(dmx demux t* demux,
dmx section feed t *feed);

PARAMETERS

demuxt *demux Pointerto thedemuxAPI andinstancedata.
dmx sectionfeed t
*feed

Pointerto thesectionfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-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-encryptedversion.Otherwise,thedescriptionon thefunctiondescram-
ble sectionpayload()appliesalsoto this function.

SYNOPSIS

int descramble mac address(dmx demux t* demux, u8
*buffer1, size t buffer1 length, u8 *buffer2, size t
buffer2 length, u16 pid);

PARAMETERS

dmx demuxt *de-
mux

Pointerto thedemuxAPI andinstancedata.

u8 *buffer1 Pointerto thefirst byteof thesection.
size t buffer1 length Lengthof the sectiondata,including headersandCRC,

in buffer1.
u8* buffer2 Pointer to the tail of the sectiondata, or NULL. The

pointerhasa non-NULL valueif the sectionwrapspast
theendof a circularbuffer.

size t buffer2 length Lengthof the sectiondata,including headersandCRC,
in buffer2.

u16pid The PID on which the sectionwasreceived. Useful for
obtainingthe descramblingkey, e.g. from a DVB Com-
monAccessfacility.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENOSYS No descramblingfacility available.
-EINVAL Badparameter.

8.3.9 descramblesectionpayload()

DESCRIPTION
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This function runsa descramblingalgorithmon the payloadof a DVB Data-
gramSection,replacingtheoriginalpayloadwith itsun-encryptedversion.The
function will be called from the demuxAPI implementation;the API client
neednot call this function directly. Section-level scramblingalgorithmsare
currentlystandardizedonly for DVB-RCC (returnchannelover 2-directional
cableTV network) systems.For all otherDVB networks,encryptionschemes
arelikely to beproprietaryto eachdatabroadcaster. Thus,it is expectedthat
this functionpointerwill have thevalueof NULL (i.e., functionnot available)
in mostdemuxAPI implementations.Nevertheless,it shouldbepossibleto use
thefunctionpointerasahookfor dynamicallyaddinga“plug-in” descrambling
facility to a demuxdriver.
While this function is not neededwith hardware-basedsectiondescrambling,
the descramblesectionpayloadfunction pointercanbe usedto overridethe
default hardware-baseddescramblingalgorithm: if the function pointerhasa
non-NULL value, the correspondingfunction shouldbe usedinsteadof any
descramblinghardware.

SYNOPSIS

int descramble section payload(dmx demux t* demux,
u8 *buffer1, size t buffer1 length, u8 *buffer2,

size t buffer2 length, u16 pid);

PARAMETERS

dmx demuxt *de-
mux

Pointerto thedemuxAPI andinstancedata.

u8*buffer1 Pointerto thefirst byteof thesection.
size t buffer1 length Lengthof the sectiondata,including headersandCRC,

in buffer1.
u8*buffer2 Pointer to the tail of the sectiondata, or NULL. The

pointerhasa non-NULL valueif the sectionwrapspast
theendof a circularbuffer.

size t buffer2 length Lengthof the sectiondata,including headersandCRC,
in buffer2.

u16pid The PID on which the sectionwasreceived. Useful for
obtainingthedescramblingkey, e.g. from a DVB Com-
monAccessfacility.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENOSYS No descramblingfacility available.
-EINVAL Badparameter.

8.3.10 add fr ontend()

DESCRIPTION
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Registersa connectivity betweena demuxanda front-end,i.e., indicatesthat
the demuxcanbe connectedvia a call to connectfrontend()to usethe given
front-endasaTSsource.Theclientof this functionhasto allocatedynamicor
staticmemoryfor the frontendstructureandinitialize its fieldsbeforecalling
this function. This function is normallycalledduring thedriver initialization.
Thecallermustnot freethememoryof thefrontendstructbeforesuccessfully
calling remove frontend().

SYNOPSIS

int add frontend(dmx demux t *demux, dmx frontend t
*frontend);

PARAMETERS

dmx demuxt*
demux

Pointerto thedemuxAPI andinstancedata.

dmx frontendt*
frontend

Pointerto thefront-endinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EEXIST A front-endwith the samevalueof the id field already

registered.
-EINUSE Thedemuxis in use.
-ENOMEM No morefront-endscanbeadded.
-EINVAL Badparameter.

8.3.11 remove fr ontend()

DESCRIPTION

Indicatesthat the given front-end,registeredby a call to add frontend(),can
no longerbeconnectedasa TS sourceby this demux.Thefunctionshouldbe
calledwhena front-enddriver or a demuxdriver is removedfrom thesystem.
If the front-endis in use,the function fails with the returnvalueof -EBUSY.
After successfullycalling this function, thecallercanfree thememoryof the
frontendstructif it wasdynamicallyallocatedbeforetheadd frontend()oper-
ation.

SYNOPSIS

int remove frontend(dmx demux t* demux,
dmx frontend t* frontend);

PARAMETERS

dmx demuxt*
demux

Pointerto thedemuxAPI andinstancedata.

dmx frontendt*
frontend

Pointerto thefront-endinstancedata.
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RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
-EBUSY The front-endis in use,i.e. a call to connectfrontend()

hasnotbeenfollowedby acall to disconnectfrontend().

8.3.12 get fr ontends()

DESCRIPTION

Providesthe APIs of the front-endsthathave beenregisteredfor this demux.
Any of the front-endsobtainedwith this call canbe usedasa parameterfor
connectfrontend().
Theincludefile demux.hcontainsthemacroDMX FE ENTRY() for convert-
inganelementof thegenerictypestructlist head*to thetypedmx frontendt*.
Thecallermustnot free thememoryof any of theelementsobtainedvia this
functioncall.

SYNOPSIS

struct list head* get frontends(dmx demux t* demux);

PARAMETERS

dmx demuxt*
demux

Pointerto thedemuxAPI andinstancedata.

RETURNS

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

8.3.13 connect fr ontend()

DESCRIPTION

ConnectstheTS outputof the front-endto the input of thedemux. A demux
canonly beconnectedto a front-endregisteredto thedemuxwith thefunction
add frontend().
It mayor maynot bepossibleto connectmultiple demuxesto thesamefront-
end,dependingon the capabilitiesof the HW platform. Whennot used,the
front-endshouldbereleasedby calling disconnectfrontend().

SYNOPSIS

int connect frontend(dmx demux t* demux,
dmx frontend t* frontend);

PARAMETERS

dmx demuxt*
demux

Pointerto thedemuxAPI andinstancedata.

dmx frontendt*
frontend

Pointerto thefront-endinstancedata.
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RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
-EBUSY Thefront-endis in use.

8.3.14 disconnectfr ontend()

DESCRIPTION

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

SYNOPSIS

int disconnect frontend(dmx demux t* demux);

PARAMETERS

dmx demuxt*
demux

Pointerto thedemuxAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
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8.4 DemuxCallback API

Thiskernel-spaceAPI comprisesthecallbackfunctionsthatdeliverfiltereddatato the
demuxclient. Unlike the otherAPIs, theseAPI functionsareprovidedby the client
andcalledfrom thedemuxcode.

The function pointersof this abstractinterfacearenot packed into a structureas
in the otherdemuxAPIs, becausethe callbackfunctionsareregisteredandusedin-
dependentof eachother. As an example,it is possiblefor the API client to provide
severalcallbackfunctionsfor receiving TS packetsandno callbacksfor PESpackets
or sections.

The functionsthat implementthe callbackAPI neednot be re-entrant: when a
demuxdrivercallsoneof thesefunctions,thedriver is not allowedto call thefunction
againbeforetheoriginalcall returns.If acallbackis triggeredby ahardwareinterrupt,
it is recommendedto usetheLinux “bottom half” mechanismor starta taskletinstead
of makingthecallbackfunctioncall directly from ahardwareinterrupt.

8.4.1 dmx ts cb()

DESCRIPTION
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This function, provided by the client of the demuxAPI, is called from the
demuxcode. The function is only calledwhenfiltering on this TS feedhas
beenenabledusingthestart filtering() function.
Any TSpacketsthatmatchthefilter settingsarecopiedto acircularbuffer. The
filteredTS packetsaredeliveredto theclientusingthis callbackfunction.The
sizeof the circular buffer is controlledby the circular buffer sizeparameter
of the set() function in the TS FeedAPI. It is expectedthat the buffer1 and
buffer2 callbackparameterspoint to addresseswithin the circular buffer, but
otherimplementationsarealsopossible.Notethat thecalledpartyshouldnot
try to freethememorythebuffer1andbuffer2parameterspoint to.
When this function is called, the buffer1 parametertypically points to the
startof the first undeliveredTS packet within a circular buffer. The buffer2
buffer parameteris normallyNULL, exceptwhenthereceivedTSpacketshave
crossedthe lastaddressof thecircularbuffer and”wrapped” to thebeginning
of thebuffer. In thelattercasethebuffer1parameterwouldcontainanaddress
within the circularbuffer, while thebuffer2 parameterwould containthefirst
addressof thecircularbuffer.
The number of bytes delivered with this function (i.e. buffer1 length +
buffer2 length)is usuallyequalto thevalueof callbacklengthparametergiven
in theset()function,with oneexception: if a timeoutoccursbeforereceiving
callbacklengthbytesof TSdata,any undeliveredpacketsareimmediatelyde-
liveredto theclientby calling this function.Thetimeoutdurationis controlled
by theset()functionin theTSFeedAPI.
If aTSpacketis receivedwith errorsthatcouldnotbefixedby theTS-level for-
warderrorcorrection(FEC),theTransporterror indicatorflagof theTSpacket
headershouldbeset.TheTS packet shouldnot bediscarded,astheerrorcan
possiblybecorrectedby a higherlayerprotocol. If thecalledparty is slow in
processingthecallback,it is possiblethatthecircularbuffer eventuallyfills up.
If thishappens,thedemuxdrivershoulddiscardany TSpacketsreceivedwhile
thebuffer is full. Theerrorshouldbeindicatedto theclientonthenext callback
by settingthesuccessparameterto thevalueof DMX OVERRUN ERROR.
Thetypeof datareturnedto thecallbackcanbeselectedby thenew functionint
(*set type)(structdmx ts feeds* feed,int type,dmx ts pest pestype)which
is part of the dmx ts feeds struct (also cf. to the include file ost/demux.h)
The type parameterdecidesif the raw TS packet (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 sent to the
hardwareMPEG decoder. In this case,the secondflag decidesaswhat kind
of data the streamshouldbe 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 dmx ts cb( u8* buffer1, size t buffer1 length,
u8* buffer2, size t buffer2 length, dmx ts feed t*

source, dmx success t success);
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PARAMETERS

u8* buffer1 Pointerto thestartof thefilteredTS packets.
size t buffer1 length Lengthof theTS datain buffer1.

u8* buffer2 Pointerto thetail of thefilteredTS packets,or NULL.
size t buffer2 length Lengthof theTS datain buffer2.
dmx ts feed t*
source

IndicateswhichTS feedis thesourceof thecallback.

dmx successt suc-
cess

Indicatesif therewasanerrorin TS reception.

RETURNS

0 Continuefiltering.
-1 Stop filtering - has the same effect as a call to

stopfiltering() on theTS FeedAPI.

8.4.2 dmx sectioncb()

DESCRIPTION

This function, provided by the client of the demuxAPI, is called from the
demuxcode. The function is only calledwhenfiltering of sectionshasbeen
enabledusingthe function start filtering() of the sectionfeedAPI. Whenthe
demuxdriverhasreceiveda completesectionthatmatchesat leastonesection
filter, theclient is notifiedvia this callbackfunction.Normally this functionis
calledfor eachreceivedsection;however, it is alsopossibleto delivermultiple
sectionswith onecallback,for examplewhenthe systemload is high. If an
erroroccurswhile receiving a section,this functionshouldbecalledwith the
correspondingerror type setin the successfield, whetheror not thereis data
to deliver. TheSectionFeedimplementationshouldmaintaina circularbuffer
for receivedsections.However, this is not necessaryif the SectionFeedAPI
is implementedasa client of the TS FeedAPI, becausethe TS Feedimple-
mentationthenbuffers the received data. The sizeof the circular buffer can
be configuredusingthe set() function in the SectionFeedAPI. If thereis no
room in the circular buffer whena new sectionis received, the sectionmust
be discarded. If this happens,the valueof the successparametershouldbe
DMX OVERRUN ERRORon thenext callback.

SYNOPSIS

int dmx section cb( u8* buffer1, size t
buffer1 length, u8* buffer2, size t buffer2 length,
dmx section filter t* source, dmx success t success);

PARAMETERS
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u8* buffer1 Pointerto thestartof thefilteredsection,e.g. within the
circularbuffer of thedemuxdriver.

size t buffer1 length Lengthof the filtered sectiondatain buffer1, including
headersandCRC.

u8* buffer2 Pointerto the tail of the filtered sectiondata,or NULL.
Usefulto handlethewrappingof acircularbuffer.

size t buffer2 length Lengthof the filtered sectiondatain buffer2, including
headersandCRC.

dmx sectionfilter t*
filter

Indicatesthefilter thattriggeredthecallback.

dmx successt suc-
cess

Indicatesif therewasanerrorin sectionreception.

RETURNS

0 Continuefiltering.
-1 Stop filtering - has the same effect as a call to

stopfiltering() on theSectionFeedAPI.
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8.5 TS FeedAPI

A TS feed is typically mappedto a hardwarePID filter on the demuxchip. Using
thisAPI, theclient cansetthefiltering propertiesto start/stopfiltering TSpacketsona
particularTSfeed.TheAPI is definedasanabstractinterfaceof thetypedmx ts feed t.

Thefunctionsthat implementtheinterfaceshouldbedefinedstaticor 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 functionsetstheparametersof aTSfeed.Any filtering in progresson the
TS feedmustbestoppedbeforecalling this function.

SYNOPSIS

int set ( dmx ts feed t* feed, u16 pid, size t
callback length, size t circular buffer size, int
descramble, struct timespec timeout);

PARAMETERS

dmx ts feed t* feed Pointerto theTS feedAPI andinstancedata.
u16pid PID valueto filter. Only theTSpacketscarryingthespec-

ified PID will bepassedto theAPI client.
size t call-
back length

Number of bytes to deliver with each call to the
dmx ts cb() callbackfunction.Thevalueof this parame-
ter shouldbeamultiple of 188.

size t circu-
lar buffer size

Sizeof thecircularbuffer for thefilteredTS packets.

int descramble If non-zero,descramblethefilteredTSpackets.
structtimespectime-
out

Maximum time to wait before delivering received TS
packetsto theclient.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENOMEM Not enoughmemoryfor therequestedbuffer size.
-ENOSYS No descramblingfacility availablefor TS.
-EINVAL Badparameter.

8.5.2 start filtering()

DESCRIPTION

Startsfiltering TS packetson this TS feed,accordingto its settings.ThePID
valueto filter canbesetby theAPI client. All matchingTS packetsaredeliv-
eredasynchronouslyto theclient, usingthe callbackfunction registeredwith
allocatets feed().
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SYNOPSIS

int start filtering(dmx ts feed t* feed);

PARAMETERS

dmx ts feed t* feed Pointerto theTSfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.

8.5.3 stop filtering()

DESCRIPTION

Stopsfiltering TS packetson thisTS feed.

SYNOPSIS

int stop filtering(dmx ts feed t* feed);

PARAMETERS

dmx ts feed t* feed Pointerto theTSfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
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8.6 SectionFeedAPI

A sectionfeedis a resourceconsistingof a PID filter anda setof sectionfilters. Using
thisAPI, theclientcansetthepropertiesof asectionfeedandto start/stopfiltering. The
API is definedasan abstractinterfaceof the type dmx sectionfeed t. The functions
thatimplementtheinterfaceshouldbedefinedstaticor moduleprivate.Theclient can
get thehandleof a sectionfeedAPI by calling the functionallocatesectionfeed()in
thedemuxAPI.

On demuxplatformsthat provide sectionfiltering in hardware,the SectionFeed
API implementationprovidesa softwarewrapperfor thedemuxhardware.Otherplat-
formsmaysupportonly PID filtering in hardware,requiringthatTS packetsarecon-
vertedto sectionsin software. In thelattercasetheSectionFeedAPI implementation
canbeaclient of theTSFeedAPI.

8.6.1 set()

DESCRIPTION

This functionsetstheparametersof asectionfeed.Any filtering in progresson
thesectionfeedmustbestoppedbeforecalling this function. If descrambling
is enabled,the payloadscramblingcontrol and addressscramblingcontrol
fields of received DVB datagramsectionsshouldbe observed. If eitherone
is non-zero,thesectionshouldbedescrambledeitherin hardwareor usingthe
functionsdescramblemac address()anddescramblesectionpayload()of the
demuxAPI. Note that accordingto the MPEG-2Systemsspecification,only
thepayloadsof privatesectionscanbescrambledwhile therestof thesection
datamustbesentin theclear.

SYNOPSIS

int set(dmx section feed t* feed, u16 pid, size t
circular buffer size, int descramble, int check crc);

PARAMETERS

dmx sectionfeed t*
feed

Pointerto thesectionfeedAPI andinstancedata.

u16pid PID valueto filter; only theTSpacketscarryingthespec-
ified PID will beaccepted.

size t circu-
lar buffer size

Sizeof thecircularbuffer for filteredsections.

int descramble If non-zero,descrambleany sectionsthatarescrambled.
int checkcrc If non-zero,checktheCRCvaluesof filteredsections.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENOMEM Not enoughmemoryfor therequestedbuffer size.
-ENOSYS No descramblingfacility availablefor sections.
-EINVAL Badparameters.
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8.6.2 allocate filter()

DESCRIPTION

This functionis usedto allocateasectionfilter onthedemux.It shouldonly be
calledwhenno filtering is in progresson this sectionfeed.If a filter cannotbe
allocated,thefunctionfailswith -ENOSPC.Seein section?? for theformatof
thesectionfilter.
Thebitfieldsfilter maskandfilter valueshouldonly bemodifiedwhenno fil-
tering is in progresson this sectionfeed. filter maskcontrolswhich bits of
filter valuearecomparedwith thesectionheaders/payload.On a binaryvalue
of 1 in filter mask,thecorrespondingbitsarecompared.Thefilter only accepts
sectionsthatareequalto filter valuein all thetestedbit positions.Any changes
to the valuesof filter maskandfilter valueareguaranteedto take effect only
whenthestart filtering() functionis callednext time. Theparentpointerin the
structis initialized by theAPI implementationto thevalueof thefeedparam-
eter. Thepriv pointeris not usedby theAPI implementation,andcanthusbe
freely utilized by the caller of this function. Any datapointedto by the priv
pointeris availableto therecipientof thedmx sectioncb() functioncall.
While themaximumsectionfilter length(DMX MAX FILTER SIZE) is cur-
rently setat 16 bytes,hardwarefilters of thatsizearenot availableon all plat-
forms. Therefore,sectionfiltering will often take placefirst in hardware,fol-
lowedby filtering in softwarefor theheaderbytesthatwerenot coveredby a
hardwarefilter. The filter maskfield canbechecked to determinehow many
bytesof thesectionfilter areactuallyused,andif thehardwarefilter will suf-
fice. Additionally, software-onlysectionfilters canoptionallybe allocatedto
clientswhenall hardwaresectionfilters arein use. Note thaton mostdemux
hardwareit is not possibleto filter on the sectionlengthfield of the section
header– thusthisfield is ignored,eventhoughit is includedin filter valueand
filter maskfields.

SYNOPSIS

int allocate filter(dmx section feed t* feed,
dmx section filter t** filter);

PARAMETERS

dmx sectionfeed t*
feed

Pointerto thesectionfeedAPI andinstancedata.

dmx sectionfilter t**
filter

Pointerto theallocatedfilter.

RETURNS

0 Thefunctionwascompletedwithout errors.
-ENOSPC No filters of giventypeandlengthavailable.
-EINVAL Badparameters.
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8.6.3 releasefilter()

DESCRIPTION

This functionreleasesall theresourcesof a previously allocatedsectionfilter.
Thefunctionshouldnot becalledwhile filtering is in progresson this section
feed. After calling this function, the caller shouldnot try to dereferencethe
filter pointer.

SYNOPSIS

int release filter ( dmx section feed t* feed,
dmx section filter t* filter);

PARAMETERS

dmx sectionfeed t*
feed

Pointerto thesectionfeedAPI andinstancedata.

dmx sectionfilter t*
filter

I/O Pointerto theinstancedataof asectionfilter.

RETURNS

0 Thefunctionwascompletedwithout errors.
-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 sectionmatchesthe PID filter andat leastone
sectionfilter, it is deliveredto the API client. The sectionis deliveredasyn-
chronouslyusingthecallbackfunctionregisteredwith allocatesectionfeed().

SYNOPSIS

int start filtering ( dmx section feed t* feed );

PARAMETERS

dmx sectionfeed t*
feed

Pointerto thesectionfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
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8.6.5 stop filtering()

DESCRIPTION

Stopsfiltering sectionson this sectionfeed. Note thatany changesto the fil-
tering parameters(filter value,filter mask,etc.) shouldonly be madewhen
filtering is stopped.

SYNOPSIS

int stop filtering ( dmx section feed t* feed );

PARAMETERS

dmx sectionfeed t*
feed

Pointerto thesectionfeedAPI andinstancedata.

RETURNS

0 Thefunctionwascompletedwithout errors.
-EINVAL Badparameter.
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Chapter 9

Examples

In this sectionwe would like to presentsomeexamplesfor usingtheDVB API.

9.1 Tuning

Wewill startwith agenerictuningsubroutinethatusesthefrontendandSEC,aswell as
thedemuxdevices.Theexampleis givenfor QPSKtuners,but caneasilybeadjusted
for QAM.

#include <sys/ioctl.h>
#include <stdio.h>
#include <stdint.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <time.h>
#include <unistd.h>

#include <ost/dmx.h>
#include <ost/frontend.h>
#include <ost/sec.h>
#include <sys/poll.h>

#define DMX "/dev/ost/demux"
#define QPSK "/dev/ost/qpskfe"
#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 DEVICE: ");
return -1;

}
}

FEReadStatus(front, &stat);
if (stat & FE_HAS_SIGNAL)

return 0;
else {

printf("Tuning failed\n");
return -1;

}
}

/* tune qpsk */
/* freq: frequency of transponder */
/* vpid, apid, tpid: PIDs of video, audio and teletext TS packets */
/* diseqc: DiSEqC address of the used LNB */
/* pol: Polarisation */
/* srate: Symbol Rate */
/* fec. FEC */
/* lnb_lof1: local frequency of lower LNB band */
/* lnb_lof2: local frequency of upper LNB band */
/* lnb_slof: switch frequency of LNB */

int set_qpsk_channel(int freq, int vpid, int apid, int tpid,
int diseqc, int pol, int srate, int fec, int lnb_lof1,
int lnb_lof2, int lnb_slof)

{
struct secCommand scmd;
struct secCmdSequence scmds;
struct dmxPesFilterParams pesFilterParams;
struct qpskParameters qpsk;
struct pollfd pfd[1];
struct qpskEvent event;
int front, sec, demux1, demux2, demux3;

/* Open all the necessary the devices */

if((front = open(QPSK,O_RDWR)) < 0){
perror("FRONTEND DEVICE: ");
return -1;

}

if((sec = open(SEC,O_RDWR)) < 0){
perror("SEC DEVICE: ");
return -1;

}

if ((demux1 = open(DMX, O_RDWR|O_NONBLOCK)) < 0){
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perror("DEMUX DEVICE: ");
return -1;

}

if ((demux2 = open(DMX, O_RDWR|O_NONBLOCK)) < 0){
perror("DEMUX DEVICE: ");
return -1;

}

if ((demux3 = open(DMX, O_RDWR|O_NONBLOCK)) < 0){
perror("DEMUX DEVICE: ");
return -1;

}

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

if (freq < lnb_slof) {
qpsk.iFrequency = (freq - lnb_lof1);
scmds.continuousTone = SEC_TONE_OFF;

} else {
qpsk.iFrequency = (freq - lnb_lof2);
scmds.continuousTone = SEC_TONE_ON;

}

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

if (pol) scmds.voltage = SEC_VOLTAGE_18;
else scmds.voltage = SEC_VOLTAGE_13;

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

scmd.type=0;
scmd.u.diseqc.addr=0x10;
scmd.u.diseqc.cmd=0x38;
scmd.u.diseqc.numParams=1;
scmd.u.diseqc.params[0] = 0xF0 | ((diseqc * 4) & 0x0F) |

(scmds.continuousTone == SEC_TONE_ON ? 1 : 0) |
(scmds.voltage==SEC_VOLTAGE_18 ? 2 : 0);

scmds.miniCommand=SEC_MINI_NONE;
scmds.numCommands=1;
scmds.commands=&scmd;

/* Send the data to the SEC device to prepare the LNB for tuning */
if (ioctl(sec, SEC_SEND_SEQUENCE, &scmds) < 0){

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

}
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/* Set symbol rate and FEC */

qpsk.SymbolRate = srate;
qpsk.FEC_inner = fec;

/* Now send it all to the frontend device */
if (ioctl(front, QPSK_TUNE, &qpsk) < 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("qpsk get event");
return -1;

}
printf("Received ");
switch(event.type){
case FE_UNEXPECTED_EV:

printf("unexpected event\n");
return -1;

case FE_FAILURE_EV:
printf("failure event\n");
return -1;

case FE_COMPLETION_EV:
printf("completion event\n");

}
}

}

/* Set the filters for video, audio and teletext demuxing */

pesFilterParams.pid = vpid;
pesFilterParams.input = DMX_IN_FRONTEND;
pesFilterParams.output = DMX_OUT_DECODER;
pesFilterParams.pesType = DMX_PES_VIDEO;
pesFilterParams.flags = DMX_IMMEDIATE_START;
if (ioctl(demux1, DMX_SET_PES_FILTER, &pesFilterParams) < 0){

perror("set_vpid");
return -1;
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}

pesFilterParams.pid = apid;
pesFilterParams.input = DMX_IN_FRONTEND;
pesFilterParams.output = DMX_OUT_DECODER;
pesFilterParams.pesType = DMX_PES_AUDIO;
pesFilterParams.flags = DMX_IMMEDIATE_START;
if (ioctl(demux2, DMX_SET_PES_FILTER, &pesFilterParams) < 0){

perror("set_apid");
return -1;

}

pesFilterParams.pid = tpid;
pesFilterParams.input = DMX_IN_FRONTEND;
pesFilterParams.output = DMX_OUT_DECODER;
pesFilterParams.pesType = DMX_PES_TELETEXT;
pesFilterParams.flags = DMX_IMMEDIATE_START;
if (ioctl(demux3, DMX_SET_PES_FILTER, &pesFilterParams) < 0){

perror("set_tpid");
return -1;

}

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

}

Theprogramassumesthatyou areusinga universalLNB anda standardDiSEqC
switchwith up to 4 addresses.Of course,you could build in somemorecheckingif
tuning wassuccessfulandmaybetry to repeatthe tuning process.Dependingon the
externalhardware,i.e. LNB andDiSEqCswitch,andweatherconditionsthis maybe
necessary.

9.2 The DVR device

Thefollowing programcodeshowshow to usetheDVR device for recording.

#include <sys/ioctl.h>
#include <stdio.h>
#include <stdint.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <time.h>
#include <unistd.h>

#include <ost/dmx.h>
#include <ost/video.h>
#include <sys/poll.h>
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#define DVR "/dev/ost/dvr"
#define AUDIO "/dev/ost/audio"
#define VIDEO "/dev/ost/video"

#define BUFFY (188*20)
#define MAX_LENGTH (1024*1024*5) /* record 5MB */

/* switch the demuxes to recording, assuming the transponder is tuned */

/* demux1, demux2: file descriptor of video and audio filters */
/* vpid, apid: PIDs of video and audio channels */

int switch_to_record(int demux1, int demux2, uint16_t vpid, uint16_t apid)
{

struct dmxPesFilterParams pesFilterParams;

if (demux1 < 0){
if ((demux1=open(DMX, O_RDWR|O_NONBLOCK))

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

}
}

if (demux2 < 0){
if ((demux2=open(DMXdemuxs, O_RDWR|O_NONBLOCK))

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

}
}

pesFilterParams.pid = vpid;
pesFilterParams.input = DMX_IN_FRONTEND;
pesFilterParams.output = DMX_OUT_TS_TAP;
pesFilterParams.pesType = DMX_PES_VIDEO;
pesFilterParams.flags = DMX_IMMEDIATE_START;
if (ioctl(demux1, DMX_SET_PES_FILTER, &pesFilterParams) < 0){

perror("DEMUX DEVICE");
return -1;

}
pesFilterParams.pid = apid;
pesFilterParams.input = DMX_IN_FRONTEND;
pesFilterParams.output = DMX_OUT_TS_TAP;
pesFilterParams.pesType = DMX_PES_AUDIO;
pesFilterParams.flags = DMX_IMMEDIATE_START;
if (ioctl(demux2, DMX_SET_PES_FILTER, &pesFilterParams) < 0){

perror("DEMUX DEVICE");
return -1;
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}
return 0;

}

/* start recording MAX_LENGTH , assuming the transponder is tuned */

/* demux1, demux2: file descriptor of video and audio filters */
/* vpid, apid: PIDs of video and audio channels */
int record_dvr(int demux1, int demux2, uint16_t vpid, uint16_t apid)
{

int i;
int len;
int written;
uint8_t buf[BUFFY];
uint64_t length;
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 audio demuxes to dvr */
printf ("Switching dvr on\n");
i = switch_to_record(demux1, demux2, vpid, apid);
printf("finished: ");

printf("Recording %2.0f MB of test file in TS format\n",
MAX_LENGTH/(1024.0*1024.0));

length = 0;

/* open output file */
if ((dvr_out = open(DVR_FILE,O_WRONLY|O_CREAT

|O_TRUNC, S_IRUSR|S_IWUSR
|S_IRGRP|S_IWGRP|S_IROTH|
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 write to file */
while (length < MAX_LENGTH ) {

if (poll(pfd,1,1)){
if (pfd[0].revents & POLLIN){

len = read(dvr, buf, BUFFY);
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if (len < 0){
perror("recording");
return -1;

}
if (len > 0){

written = 0;
while (written < len)

written +=
write (dvr_out,

buf, len);
length += len;
printf("written %2.0f MB\r",

length/1024./1024.);
}

}
}

}
return 0;

}
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