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Summary

This document defines a minimal profile specification for aDigital Video Recorder (DVR) software
environment for digital cable receiverswith local storage. This platformisamodular extension to the OpenCable
Application Platform 1.0 (OCAP 1.0). The OCAP 1.0 Specification, and the OCAP DVR specification, were
developed by Cable Television Laboratories, Inc. (Cablel abs) in conjunction with representatives from anumber
of its member cable operating companies, as well as leading software firms.

The OCAP DVR Specification is based on the OCAP 1.0 Specification and includes that Specification in its
entirety.

Purpose

OCAPDVR isan application profile that includes all required Application Program Interfaces (APIs), content
and data formats, and protocols up to the application level. Applications developed to the OCAP DVR
Specification will be executed on OpenCable-compliant host devices. The OCAP DVR Specification allows
cable operators to deploy their applications and services on all OpenCable-compliant host devices connected to
their networks.

The OCAP DVR platform SHALL be applicable to awide variety of hardware and operating systemsto allow
Consumer Electronics (CE) manufacturers flexibility in implementation. A primary objective in defining OCAP
DVR isto enable competing implementations of the OCAP DVR platform by CE manufacturers.

CableLabs® 3
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1 Scope

This document defines a minimal profile specification for aDigital Video Recorder (DVR) software
environment for digital cable receiverswith local storage. This platformisamodular extension to the OpenCable
Application Platform 1.0 (OCAP 1.0). The OCAP 1.0 Specification, and the OCAP DVR Specification, were
developed by Cable Television Laboratories, Inc. (Cablel abs) in conjunction with representatives from anumber
of its member cable operating companies, as well as |eading software and hardware firms.

The OCAP DVR Specification is based on the OCAP 1.0 Specification and includes that Specification in its
entirety.

1.1 OCAP DVR Purpose

OCAP DVR is an application interface that includes all required Application Program Interfaces (APIs), content
and data formats, and protocols up to the application level. Applications developed to the OCAP DVR
Specification will be executed on OpenCable-compliant host devices. The OCAP DVR Specification allows
cable operators to deploy their applications and services on all OpenCable-compliant host devices connected to
their networks.

The OCAP DVR platform SHALL be applicable to awide variety of hardware and operating systemsto allow
Consumer Electronics (CE) manufacturers flexibility in implementation. A primary objective in defining OCAP
DVR isto enable competing implementations of the OCAP DVR platform by CE manufacturers.

1.2 OCAP DVR Requirements

The OCAP DVR platform has been designed to meet specific requirements that are not commonly applied to
other DVR environments. Some of these requirements are related to content protection obligations that cable
operators face, to the fact that broadcast event descriptions might be maintained by applications, and to the fact
that the platform supports DV R applications deployed by different service providers that have no a priori
knowledge of each other and therefore may compete for resources.

1.3 OCAP DVR Application Areas (informative)

Theinformation in this section is informative to the OCAP DVR Specification.

This section identifies the applications and services that could be made available to the viewer when using an
OCAP DVR-compliant terminal. The descriptions of the applications are intended to demonstrate the scope of
services required from OCAP 1.0.

1.3.1 Personal Video Recorder (PVR)

A critical application enabled by thisplatformisaPVR. A PVR application may be an extension to an Electronic
Program Guide (EPG) that enables viewers to select programming eventsto record, and to select recorded events
for viewing. Event listing and selection may be integrated into the EPG. Future broadcast events may be selected
for recording, for instance, on Thursday night a viewer might choose to record Sunday’s broadcast of ‘60
minutes’. Once the recording is scheduled, the PVR application will record the event without further input from
the viewer. A PVR might also allow users to schedule the recording of a package of events, such as a season of
‘Friends'.

CableLabs® 1
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1.3.2 Time Shift

Another critical application can be called ‘time shift’. This set of features allows viewers to record the currently
selected broadcast event, pause the current event, and rewind the current event. This capability is accomplished
by the use of a'‘time-shift buffer’, which temporarily stores the broadcast stream. If a user selects to pause the
live broadcast, the current frame of video is displayed, while the ongoing broadcast is still saved to the time-shift
buffer. The contents of the buffer, up to the beginning of the current event, can be saved in permanent storage,
and the contents of the time-shift buffer can be viewed with ‘trick-play’ modes, such as rewind and fast-forward.

1.3.3 Pushed Content

Applications may schedule recording or perform immediate recording of broadcast events with initiation by a
viewer. Many services and applications may use this capability to provide promotional material or targeted adsto
viewers. These applications use the same APl features as PVR applications.

2 CablelLabs®
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2 References

This section provides the normative and informative references used to create this specification.

2.1 Normative References

Note:

intellectual property rights may be required to use or implement these normative references.

Information contained in these normative references is required for all implementations. Notwithstanding,

The following documents contain provisions which, through reference in this text, constitute provisions of the
present document. References are either specific (identified by date of publication, edition number, version
number, etc.) or non-specific:

»  For aspecific reference, subsequent revisions do not apply.

«  For anon-specific reference, the latest version applies.

The following provisions apply to particular sources of documentsin Table 2-1, Note column:

[1] CableLabs specifications are available from: htt p: / / www. opencabl e. cont speci fi cati ons/

Table 2-1 lists the normative references for this specification:

Table 2-1 OCAP DVR Normative References

OCAP 1.0 | References Edition Description Note

Index

[1] OC-SP-SEC-104- OpenCable System Security Specification [1]
040402

[2] OCAP 1.0 OC-SP-OCAP1.0- OpenCable Application Platform Specification, OCAP | [1]

110-040305 1.0 Profile

[3] OC-SP-HOST-CFR- OpenCable Host Device Core Functional [1]
116-040402 Requirements

[4] FIPS-46-3 99 Oct 25 Data Encryption Standard (DES)

[5] FIPS-140-2 01 May 25 Security Requirements for Cryptographic Modules

[6] FIPS-197 2001 November 26 Advanced Encryption Standard (AES)

Cablelabs® 3
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3 Glossary

The following definitions are used in this specification:

Personal Video Recorder (PVR) An application that enables viewers to schedul e the recording of broadcast
events, and to view and display previously recorded events.

Digital Video Recorder (DVR) A hardware/software platform that enables viewers to store digital video
content. DV R systems enabl e applications such as PVRs.

Time-Shift A set of functionality that enables viewers to record, pause, and rewind/fast-forward through a
real-time broadcast event.

Time-Shift Buffer A portion of memory that enables Time-Shift functionality.

Transrating A process of modifying MPEG compression to achieve greater compression.

CableLabs® 5
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4 Acronyms

The following acronyms are used in this specification;
AVFS Audio/Visual File System

DVR Digita Video Recorder

GPFS Genera Purpose File System

PVR Persona Video Recorder

CableLabs® 7
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5 Conventions

The following conventions are used in this manual:

« Thefollowing font type is used to indicate code examples, names of properties, and other information that
MUST be entered exactly as-is: code exanpl e font

» Boldfaced text isused as emphasis.

* ltalicized text is used to indicate section titles when referenced within the text.

5.1 Specification Language

The following words are used throughout this document to define the significance of particular requirements:

MUST/SHALL Thisword, or the adjective REQUIRED, means that the item is an absol ute requirement of this
specification.

MUST NOT/SHALL NOT
This phrase means that the item is an absol ute prohibition of this specification.

SHOULD Thisword, or the adjective RECOMMENDED, means that valid reasons may exist in
particular circumstances to ignore this item, but the full implications should be understood and
the case carefully weighed before choosing a different course.

SHOULD NOT This phrase means that there may exist valid reasons in particular circumstances
when the listed behavior is acceptable or even useful, but the full implications
should be understood and the case carefully weighed before implementing any
behavior described with this label.

MAY thisword, or the adjective OPTIONAL, means that thisitemistruly optional. One vendor may
choose to include the item because a particular marketplace requiresit or because it enhances
the product, for example; another vendor may omit the same item.

Other text is descriptive or explanatory.

5.2 Organization

This document uses the OpenCable Application Platform Specification, OCAP 1.0 Profile [2] asits base. Where
applicable, OCAP DVR sections reference the corresponding section within OCAP 1.0[2].

Theor g. ocap. dvr API packageis defined in Annex A, org.ocap.dvr. This specification also defines extensions to
org. ocap. medi a and or g. ocap. r esour ce packages, which are defined in Annex B, org.ocap.dvr.navigation and
Annex C, org.ocap.media.

CableLabs® 9
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6 DVR

This chapter describesthe OCAP DVR platform. The OCAP DVR APIs are defined and described in more detail

iN Annex A, org.ocap.dvr, Annex B, org.ocap.dvr.navigation, Annex C, org.ocap.media, and Annex D, org.ocap.storage.

6.1 Introduction

This specification fully defines aDVR extension to OCAP 1.0 [2]. Implementers of this specification SHALL
also fully implement OCAP 1.0 [2]. OCAP 1.0 [2] and this DVR platform are related in such away that OCAP
1.0 [2] implementations have no build-time or runtime dependencies on the DVR platform, while OCAP DVR
implementations depend on the full implementation of OCAP 1.0 [2]. This specification defines a platform to
enable applications to record and playback broadcast events, and to time-shift broadcast events. These functions
are considered basic capabilities of a DVR platform, and the platform is limited in scope to support these basic
functions. Advanced functions, such as preference engines or targeted content, are not explicitly supported by
this platform and are considered application level functions.This Chapter describes the platform in atextual
format, and places normative regquirements on implementations. Annex A defines the platform API, and contains
detailed API descriptions and normative statements.

6.2 Recording

The DVR APIs enable applications to schedule a recording, record the current event in a time-shift buffer, and
record broadcast eventsin real-time. Recording of a currently broadcasting service MAY also include the portion
of the broadcast event that is in atime-shift buffer. Applications MAY add broadcast events to arecording list
maintained by the implementation, and the implementation is responsible for performing the recording operation
(see section 6.2.2, Recordings on page 12). Applications create recordings by calling ther ecor d() method of the
Recor di ngManager object. Thisoperation in effect creates an entry in the recording database maintained by the
implementation. Applications control the scope of viewing and playback of recordingsit has initiated, by
indicating whether any other application, applications from the same service provider, or only itself can access a
recording. Event descriptions are associated with recordings by the recording application, and visibility of such
datais subject to the same accessibility rules applied to recordings (see Annex 6.3, Listing and Playback).
Applications MAY pass event descriptionsin a private format to the platform, but the platform SHALL NOT
store its own event description data associated with arecording. Applications MAY keep event information
private by maintaining a database of descriptive information separate from recordings, perhaps simply storing a
key value with arecording.

6.2.1 Recording types

This section describes usage scenarios of the recording features defined by this platform.

6.2.1.1 Scheduled Viewer Recording

A viewer MAY schedule recording of afuture broadcast event from a GUI, such asthe EPG. The application
presenting the GUI adds aRecor di ngLi st Ent ry to aRecor dLi st (See Annex A, org.ocap.dvr for the API
definition). Theimplementation SHALL indicate whether the scheduled recording will result in aresource
contention.

CableLabs® 11
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6.2.1.2 Scheduled Service Recording

An application MAY schedule recording of promotional material, infomercias, trailers, etc., without being
directed to do so by viewer input. The means for scheduling the recording and detecting resource contention is
identical to scheduled viewer recordings.

6.2.1.3 Instantaneous Time-Shift Buffer Recording

A viewer MAY record the current broadcast event during the broadcast, viaa GUI. The application presenting
the GUI MAY issue atime-shift buffer record command, and sets the start and end times for the recording. As
examples, an application MAY indicate that the entire contents of atime-shift buffer be copied into storage, and
that ongoing broadcast be recorded, or an application MAY delineate the start and end points of the current
broadcast event.

6.2.2 Recordings

Theterm ‘recording’ is used here to refer to alayman’s concept of a scheduled or recorded event, and does not
refer to an actual Java object. This section describes how recordings are created, managed, and instantiated as
Java constructs. The implementation maintains a database of recordings, represented by the

Recor di ngManager singleton. Applications MAY add recordings to the database, and MAY acquire a set of
recordings, represented by aRecor di ngLi st . A recording is represented by a compound object, which includes
aRecor di ngLi st Entry, aRecor di ngSessi on, and aRecor dedSer vi ce. A Recordi ngLi stEntry
provides the entry point to arecording, and Recor di ngLi st Entri es are acquired by obtaining a

Recor di ngLi st from the Recor di ngManager . Applications MAY make use of filters when obtaining a
Recor di ngLi st , to limit the list to a qualified subset of recordings. Several filters are defined by the platform,
and applications MAY create their own filters. A Recor di ngLi st Ent ry enables applications to store
descriptive data accompanying a recording, and provides access to an associated Recor di ngSessi on. A
Recor di ngSessi on is created whenever ther ecor d() method isinvoked, and SHALL inhabit one of severa
states, such as‘completed’, ‘failed’, ‘in progressinsufficient space’, ‘in progress, ‘incomplete’, ‘ pending with
conflict’, or ‘pending no conflict’. A Recor di ngSessi on represents a scheduled recording, and provides
information about where it is stored and how much space it takes up, aswell as other state information. It also
provides accessto aRecor dedSer vi ce, which is the means by which the recording is played back.

Implementations SHALL support the recording of datain OCAP supported formats (see OCAP 1.0 Section 9
Content Formats).

Implementations SHALL record in an implementation specific fashion any information needed to playback any
video and audio streams selected for recording, aswell as Closed Captioning, and Content Advisory.

The following diagram illustrates transitions between RecordingSession states.

12 CablelLabs®
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Figure 6-1: Recording Session state diagram

6.2.3 Lifespan of recordings

Applications indicate alifespan for arecording at the time the recording is added to the recording database.
Recordings can have an unlimited lifespan, or a defined lifespan. When the lifespan of a recording has been
reached, the implementation SHALL delete the recorded asset and any associated files from storage and remove
the recording from the recording database.

6.2.4 RecordedService

A Recor dedSer vi ce is created when aRecor di ngSessi on enters one of the ‘in progress’ states.

Recor dedSer vi ce extends the JavaTV ser vi ce interface, and allows an application to initiate a playback
using . sel ect (Recor dedSer vi ce) . A Recor dedSer vi ce SHALL NOT be accessible through the

Sl Manager classinthe JavaTV ser vi ce package. Theget Locat or () method of Recor dedSer vi ce
SHALL return an OCAP Locat or whichisthe originating service Locat or. The get Ser vi ceNanme() method
for an instance of thisLocat or SHALL return aunique ser vi ceName starting with the string

“Recor dedSer vi ce”. The method getServiceType will return the service type of the originating service. The
method hasMultiplel nstance SHALL always return false. The implementation SHALL support the
retrieveDetails method. All method in objects implementing ServiceDetails for RecordedServices should
function the same as objects implementing the ServiceDetail for broadcast services.

6.3 Listing and Playback

The DVR APIs enable applications to query the implementation for alist of recordings, and to select arecording
for playback. Applications MAY apply filtersto qualify arequest for arecording list, and the implementation
SHALL not add arecording to arecording list if the requesting application is not granted listing privileges by the
application that initiated the recording (see Section 6.7.2, OCAP DVR Packages on page 20 for a discussion of the
access scope of recordings). Access to recordings is controlled through file permissions, not by an explicit grant

CableLabs® 13



OC-SP-OCAP-DVR-101-040524 OpenCable™ Application Platform Specification

toindividual applications. An application with the monitor permission “st or age” MAY override thefile
permission corresponding to arecording session. Recorded eventsin arecording list SHALL inhabit one of
severa states, such as pending, failed, recorded, and so on. Playback of arecording is performed by calling the
sel ect () method of aSer vi ceCont ext associated with the recording, and playback is controlled by the
media controller. The media controller provides the ability for applications to vary the speed of playback, both
forward and in reverse, to pause, and to skip to any point in the recording.

The following rules apply to a player associated with a service context presenting a recorded service:

«  The method getNanoseconds() corresponding to the Media Time at the beginning of arecorded program
shall return O;

e Themethod setMediaTime called with avalue of Time corresponding to POSITIVE_INFINITY shall set the
playback location to the current record point if the recording is still on-going, or to the end of the recording.

*  Themethod setRate(0.0) shall pause the playback displaying the last frame displayed. Any following
setRate called with a non-zero parameter shall resume the playback at the specified rate from the paused
location.

e Audio shall not be presented for any playback rate other than 1.0

e Ifrecording is ongoing, and if the playback (at arate more than 1.0) hits the end of file, the implementation
shall set the playback rate to 1.0 and send a RateChangeEvent to any registered controller listeners. If the
recording is not ongoing, the implementation shall generate an EndOf M ediaEvent

» If the player hits the beginning of media during playback at a rate less than 0.0 the implementation shall
change the playback rate to 1.0 and send a RateChangeEvent.to any registered controller listeners.

Implementations SHALL enable simultaneous recording and playback to/from a given storage devices, when
supported by corresponding storage devices. At least one storage device provided by the platform SHALL
support simultaneous recording and playback. Implementations SHALL enable recording to one device, and
playback from any other if multiple storage devices are present.

Closed Caption and Content Advisory data as originally delivered from the network SHALL be present on
playback.

If implementations record elementary streams containing DSM CC object carousels or Application Information
Tables then these shall be ignored during playback. Future versions of this platform will support playback of
service bound OCAP-J applications.

6.4 Time-Shift Buffer

A time-shift buffer is used to store afinite amount of live broadcast in order to apply trick-mode controls and
instantaneous record to a presenting service. Implementations SHALL support at |east one time-shift buffer. The
implementation SHALL store any currently selected broadcast service in atime-shift buffer. If aHost device
supports simultaneous presentation of services, the implementation MAY support multiple time-shift buffers. If
multiple time-shift buffers are supported, the implementation MAY support allocation of time-shift buffers and
attachment of time-shift buffersto various service contexts. A time-shift buffer size MAY be changed at any
time, if space isavailable. Each time-shift buffer is assigned by the implementation to a storage device viaan

or g. ocap. st or age. St or agePr oxy object.
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When atime-shift buffer is attached to a presenting service context, the currently selected serviceis
simultaneously decoded and displayed and stored in the time-shift buffer. A time-shift buffer iscircular, whichis
to say that the write point wraps to the physical start of the buffer when the physical end of the buffer is reached.
After boot up, or after atime-shift buffer has been flushed, A/V content is stored in the buffer at the current write
point, and the buffer contains only the content that has been viewed since the boot or flush event. Once the buffer
isfull, the write point crosses over the original write point, and the currently presenting A/V content writes over
the content stored in the buffer. A player associated with a service context that is attached to a time-shift buffer
and is presenting a broadcast service shall follow all rulesfor a player associated with a service context
presenting arecorded service. In addition the following rules also apply to such aplayer:

*  The method getControls() shall return at least one object implementing the
org.ocap.media. TimeShiftControl

« |f thewrite point of the time-shift buffer is about to overwrite the location corresponding to the current
media time due to circular buffer reaching its depth, the implementation shall set the playback rate to 1.0 in-
order to prevent the location corresponding the current mediatime being invalidated. The implementation
shall send a RateChangeEvent to any registered controller listeners. This should occur only when the
playback is at arate less than 1.0. Timeshift buffer implementation should make sure that the location
corresponding to the current mediatime is never invalidated.

«  When playing back live broadcast, stream information will be taken directly from a decoder rather than a
time-shift buffer.

Implementations MAY include 2 or more tuners, with a time-shift buffer associated with each. When the player type
for a service context associated with an attached time-shift buffer, or an ongoing recording, is set to
PLAYER_TYPE_NONE, the recording shall continue. In this case any ServiceMediaHandlers associated with the
service context shall be removed. The service shall still be in the presenting state. If the recording is terminated on
the service context a presentation terminated event is generated and the service context shall transition to not-
presenting state. When the service context with PLAYER_TYPE_NONE is still in the presenting state and if the
player type is set to background or component, the player shall start play-back from the live point

6.5 Resource Management

Resource reservation and contention management is perhaps the most complex aspect of aDVR platform. OCAP
1.0 [2] defines a resource management system, and this DVR platform complements and extends that system.
Much of the control of resource allocation and contention resolution is left to applications, such asthe privileged
ResourceContentionHandler discussed below. OCAP 1.0 [2] incorporates the DAV IC resource model in which
defined scarce resources are subject to a management protocol. Briefly, the protocol states that when an
application requests a defined scarce resource that isin use by another application(s), the application(s) that has
use of the resource is requested to relinquish the resource. If an application that has access refuses to relinquish
the resource, and the requesting applications insists on gaining access, a resource contention handler may be
called to resolve the conflict. A resource contention handler is an application with special privileges. If no
resource contention handler isinstalled, the application with the highest priority is granted the resource. (See
OCAP 1.0 [2] Chapter 19, “Resource Management” , for more details).

The Resource Management specified by the DVR API includes the following extensions to OCAP resource
management.
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6.5.1 Resource Reservation for Future Activities

The DVR platform extends the OCAP resource contention handling to include advance resource reservation for
future activities in addition to the resource allocation for current activities as specified by OCAP 1.0 [2]. When
an application invokes one of ther ecor d() methods of the Recor di ngManager , the implementation SHALL
check for availability of resources for the requested record activity. If the record request is for arecording in the
future, the implementation SHALL check to make sure that there are sufficient resources available to perform all
other record activities scheduled for the same time period. If the record request is for a currently broadcasting
event, the implementation SHALL check to make sure that sufficient resources are available to perform the
newly requested record activity, all scheduled record activities that overlap the newly requested activity, and all
other non-recording activities that are taking up resources. If the implementation determines that resources are
not sufficient to perform the newly requested record activity, the implementation SHALL identify thisasa
resource conflict and use the following rules to resolve the conflict:

e If aResour ceCont enti onHandl er isregistered with the Resour ceManager , the
implementation SHALL invoke the method r esol veResour ceCont ent i on( Resour ceUsage
newRequest, ResourceUsage[] current Reservati ons). The parameter newRequest
should be an instance of Resour ceUsage that represents the newly requested record activity. The
parameter cur r ent Reser vat i ons should be an array of Resour ceUsage objects. Thisarray may
contain instances of Recor di ngResour ceUsage representing Recor di ngSessi on objects with
durations overlapping the newly requested record activity and instances of Resour ceUsage
representing non-recording in-progress activities. If aResour ceUsage represents resources
required for aRecor di ngSessi on, the Resour ceUsage should also be an instance of
Recor di ngResour ceUsage. Theimplementation SHALL use the prioritized array of
Resour ceUsage objects returned by r esol veResour ceCont ent i on() to resolve the conflict.
The implementation SHALL resolve the conflict in favor of activities represented by the
Resour ceUsage objects at the beginning of the array. If an activity represented by a
Resour ceUsage object failed to gain/retain reservation to a resource, the implementation SHALL
keep the corresponding Recor di ngSessi on in PENDI NG W TH_CONFLI CT_STATE. If an activity
represented by aResour ceUsage successfully gained reservation for required resources, the
implementation SHALL keep the corresponding Recor di ngSessi on in
PENDI NG_NO_CONFLI CT_STATE.

e If aResour ceCont enti onHandl er isnot registered with the Resour ceManger , the
implementation SHALL use application priority to resolve the conflict.

If the implementation detects a resource conflict when the application invokesar ecor d() method with
priorityFl ag setasRECORD | F_NO CONFLI CTS, the Resour ceCont ent i onHandl er SHALL NOT be
invoked. The newly inserted Recor dSessi on SHALL be kept in PENDI NG W TH_CONFLI CT_STATE.

If aRecor di ngSessi on withPriorityFl ag RECORD_| F_NO _CONFLI CTS conflicts with a new record
request, the implementation SHALL change the state of the Recor di ngSessi on to

PENDI NG_W TH_CONFLI CT_STATE. If the conflict is thus resolved, the contention handler SHALL not be
invoked.

6.5.2 ResourceUsage to Represent Activities Requiring Resources

When the implementation detects resource conflictsin a DVR platform, the implementation SHALL invoke the
r esol veResour ceCont ent i on( Resour ceUsage, Resour ceUsage[]) method instead of the

r esol veResour ceCont enti on(Appl D, Appl D[], String) method specified by OCAP 1.0[2]. The
implementation SHALL use an instance of Resour ceUsage to represent all resources required for asingle
activity. The implementation SHALL use an instance of Recor di ngResour ceUsage to represent a

Recor di ngSessi on.
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6.5.3 Resource Management of Recording Types (informative)

This section describes resource management strategies that applications MAY employ for different usage
scenarios.

Scheduled viewer recording To resolve aresource contention, the GUI may notice that the program can be
recorded at a different time and/or channel and offer this information in a conflict resolution Ul. In this case the
recording priority MAY beinverted so that lower-priority recordings take precedence.

Scheduled servicerecording To resolve aresource contention, if the recording application recognizes that the
event can be recorded at a different time, it MAY set the recording priority lower.

I nstantaneous time-shift buffer recording A viewer MAY indicate awish to record the current broadcast
event during the broadcast. The viewer might not be present after indicating the wish to record. To resolve a
resource contention, a dialogue Ul with time-out might be used. If the Ul times out, the platform might leave this
as a high-priority recording until the initial program is recorded, then invert the priority so that other recordings
take precedence. The duration for thisrecording could be set to the duration of theinitial program or a maximum
Setting.

6.5.4 Storage

Storage devices are represented in OCAP by objects implementing the org.ocap.storage. StorageProxy interface.
A St or agePr oxy may be extended by St or ageOpt i on interfaces that expose additional capabilities of a
device. The St or agePr oxy interface also supports Logi cal St or ageVol umes which allow applications to
organize and control access to content. This specification extends the base storage capabilitiesin OCAP 1.0 to
support the storage and playback of full resolution video. Implementations MAY use storage architectures for
DVR content that differ from a general purpose file system. For this reason, a new volume type,

Medi aSt or ageVol unre, isintroduced for this storage.

6.5.4.1 Storage Management

The Medi aSt or ageOpt i on and Medi aSt or ageVol une interfaces expose the special characteristics of DVR
storage to applications. When adeviceis attached, the implementation SHALL determine whether it is supported
for DVR media content storage. Implementations SHALL provide the Medi aSt or ageOpt i on viathe

get Opti ons() method on St or agePr oxy objects that are DV R media-capable.

The Medi aSt or ageQOpt i on interface supports the creation of volumes for either DV R media storage or for
general purpose file use. Volumes of the former type implement the Medi aSt or ageVol une interface, which
extendsthe Logi cal St or ageVol une interface and provides the ability to preallocate storage for avolume.
Implementations SHALL support the creation of multiple instances of both Logi cal St or ageVol une and

Medi aSt or ageVol urre on any St or agePr oxy that is capable of storing DV R content. Storage allocated for a
Medi aSt or ageVol ume SHALL always be available for use by recordings created on that

Medi aSt or ageVol une until that storageisexplicitly released by the specification of asmaller allocation for the
volume.

Thefirst media storage volume that is created on a St or agePr oxy isthe default recording volume and is used to
record programs for which a destination Medi aSt or ageVol une is not specified for arecording. If there are
multiple media-capable St or agePr oxy objects available with default recording volumes, the implementation
may choose any default recording volume as the destination for such arecording. An implementation SHALL
NOT spread the content for arecording across multiple storage volumes.
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Implementations are not required to make files on DVR media volumes visible through j ava. i 0. Since media
content is referenced through locators generated by the platform, an implementation MAY use multiple platform-
specific filesto represent a single medialocator and MAY use storage architectures that differ significantly from
typical file systems. Implementations SHALL support recordings of any length up to the available storage. The
implementation SHALL ensure that the actual bandwidth available for DVR usage to St or agePr oxi es always
meets the combined maximum recording and playback capacity of the host device. The implementation SHALL
delete any recordings which due to corruption it can determine cannot be played at all. The implementation
SHALL delete any ancillary or index files related to a recording when arecording islost or deleted.

6.5.4.2 Storage Initialization

Implementations that do not use a common storage architecture (e.g. file system type) for both general purpose
filesstored in Logi cal St or ageVol unes and media content stored in Medi aSt or ageVol umes may not be
able to dynamically shift storage between one use and the other without destroying content (e.g. repartitioning).
An implementation supporting dynamic allocation is preferred, but an implementation MAY divide the storage
on the device between the two uses in either afixed or a dynamic fashion.

The Medi aSt or ageQpt i on providesan overloaded i ni ti al i ze() method that allows an highly privileged
application to specify the amount of space to be allocated to each use. Implementations SHALL support the
reallocation of space between the two uses. Because an OCAP application may change the allocation even on
internal storage devices, implementations that cannot dynamically shift storage between the two uses SHOULD
store any internal files on a separate reserved section of the device that would not be affected by areallocation of
storage. |mplementations that cannot dynamically shift storage between the uses SHOULD NOT initidize a

St or agePr oxy capable of DVR media storage until explicitly requested by an application. Implementations
that do initialize such a St or agePr oxy before explicitly requested SHALL allocate for general purpose

Logi cal St or ageVol unes at least 3% of the combined storage that can be allocated both uses. However,
implementations are not required to preallocate more than 1GB to general purpose Logi cal St or ageVol unes.

6.6 Security

This section describes security features particular to the OCAP DVR platform. These are enhancements to the
security features defined in OCAP 1.0 [2].

6.6.1 Permissions

The Java security model includes the means to restrict access to an API to only applications that have requested
and been granted specific permission to access the API. The OCAP DVR API defines asmall set of permissions
to restrict access to certain APIs.

Moni t or AppPer mi ssi on(“recordi ng”)
isrequired for an application attempting to manipulate a recording when the application is not
the owner of implied recording.
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6.6.2 Access scope of recordings

Applications MAY indicate an access scope at the time arecording is added to the recording database. An
application MAY allow any other application to play back arecording it initiates, it MAY restrict playback to
applications from a specific set of organizations, it MAY restrict playback to applications that are from the same
organization, or it MAY restrict playback to itself. The implementation SHALL respect scope parameters, and
not decrypt, decode, and display recordings that are not within the defined scope (see

or g. ocap. st or age. Ext endedFi | eAccessPer mi ssi on and the overloaded

or g. ocap. dvr. Recor di ngManager . r ecor d() method).

6.6.3 Content Protection

The OCAP DVR platform represents an extension of the cable network operator’s service. As such, the platform
respects the copy-protection rules defined in OCAP 1.0 [2]. Because recorded content originates from the cable
network, all content SHALL be recorded in afashion that ties the content to the network on which it was
recorded. Any network-specific information saved by the Host device for this purpose must either be encrypted,
or placed in a secure storage device location that cannot be read from outside the device. Furthermore, in order to
meet copy-control requirements, all content SHALL be encrypted in afashion that ties the content to the device
whichinitiated its recording. These features arein general transparent to aviewer, aslong as the recording device
is not connected to a different network or a storage device is not connected to a different receiver.

Implementations SHALL NOT modify CCI hits associated with a recorded program.

The means by which arecording is associated with the network and the device from which it was recorded will
be defined in a future revision of this specification.

6.6.4 Minimum Security Constraints
Minimum “level of security” requirements are asserted by this specification as follows:

» For DESimplementations - The Triple DES Encryption Algorithm (TDEA) as per FIPS-46-3 [4] SHALL
be the minimum DES configuration.

* For AES implementations - The minimum configuration SHALL be AES-192 as defined by FIPS-197
[6].

This specification complies with the OpenCable System Security Specification [1] regarding FIPS-140-2 [5]
Level 1 security requirements and extends those requirements to any recording components.

6.7 OCAP DVR API

The OCAP DVR platform extends the OCAP-J API defined in OCAP 1.0 [2]. The additional packages, classes,
and interfaces are listed here. For a compl ete definition and description of the APIS, see Annex A, org.ocap.dvr,
Annex B, org.ocap.dvr.navigation, Annex C, org.ocap.media, and Annex D, org.ocap.storage. An implementation of the
OCAPDVR platform SHALL include al of the packages, classes, and interfaces defined in OCAP 1.0[2] as
well as the following packages, classes, and interfaces.

6.7.1 Additions to OCAP 1.0 Packages

The OCAP DVR platform adds the following Java interfaces and classes to packages defined in OCAP 1.0 [2]:
org.ocap.media. TimeShiftControl
org.ocap.storage.AllocateTimeShiftBufferOption
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org.ocap.storage.MediaStorageOption
org.ocap.storage.M ediaStorageVolume
org.ocap.storage.SpaceAllocationHandl er
org.ocap.storage. TimeShiftBufferOption

6.7.2 OCAP DVR Packages

The following packages are defined by the OCAP DVR platform:

org. ocap. dvr

org. ocap. dvr. navi gati on
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7/ Minimum Platform Capabilities

This chapter describes the minimum platform capabilities of the OCAP DVR platform.

7.1 Bit Rate

Implementations SHALL support three recording bit-rates; low, medium, and high. Where high causes a
recording to be encoded with the best audio/video quality, but that takes more storage space than the other
settings. For anal og recordings these val ues are implementation specific. Bit-rates for digital recordings are
related to transrating. Transrating is a process of modifying MPEG compression to achieve greater compression.
Transrating is optional, but when supported, high bit-rate is equivalent to no transrating, and medium to low bit
rates specify increasing compression. When transrating is supported, the type of transrating supported is
implementation specific.

7.2 Playback Rates

Implementations SHALL support the following playback ratesat a minimum: 16x, -8x, -4x, -2x, -1x, 0, 0.5x, 1x,
2x, 4x, 8x, 16x. For the -1x rate, it is alowed to only display i-frames.

7.3 OpenCable Set-top Terminal Core Requirements

The resources as specified for all OCAP profilesin the OC-SP-HOST-CFR-116-040402 [3]) are REQUIRED.
Thisis a place holder for reference to DVR CFR.
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Annex A org.ocap.dvr

This annex presents the org.ocap.dvr APIs.

Package

org.ocap.dvr

Class Summary

I nterfaces

Recor dedSer vi ce
Recor di ngAl ert Li st ener
Recordi ngLi stEntry
Recordi ngLi st Li st ener
Recor di ngManager

Recor di ngResour ceUsage

Recor di ngSessi on

Classes
Recor di ngAl ert Event
Recor di ngLi st Event

Recor di ngTer m nat edEve
nt

Exceptions

NoMbr eDat aEnt ri esExcep
tion

Recor di ngFai | edExcept i
on

This interface represents a service that was recorded for a period of time.

Listener for Recording Alerts.

An Entry in the recording list database maintained by the RecordingM anager.

Listener to receive changesin the recording list maintained by the RecordingM anager.
RecordingManager represents the entity that performs recordings.

This interface represents a grouping of resources specific to an recording function
performed by an application.

This interface represents a recording session where arecord has been scheduled or
started by an application which called one of the Recor di ngManager record
methods.

Event notifying that a scheduled Recording is about to occur.
Event to notify changesin the list of recordings maintained by the RecordingManager.

An Event Notifying that Recording has terminated for the Ser vi ceCont ext .

No more data entries allowed for thisrecording list entry.

This exception is returned when applications calls the getFailedException() for afailed
recording session or an incomplete recording session.

A org.ocap.dvr
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org.ocap.dvr

NoM oreDataEntriesException

Declaration
public class NoMoreDat aEntri esException extends java.l ang. Exception

java. |l ang. Ooj ect

+--java. |l ang. Throwabl e

+--java. |l ang. Excepti on

|
+--o0rg. ocap. dvr. NoMor eDat aEntri esExcepti on

All Implemented Interfaces: j ava.io. Seri al i zabl e

Description
No more data entries allowed for this recording list entry.

Member Summary
Constructors
NoMor eDat aEnt ri esExcepti on()
Constructs a NoMoreDataEntriesException with no detail message
Constructors

NoM oreDataEntriesException()
publ i c NoMor eDat aEnt ri esExcepti on()

Constructs a NoM oreDataEntriesException with no detail message
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org.ocap.dvr

RecordedService

Declaration
public interface RecordedService extends javax.tv.service. Service

All Superinterfaces: j avax.tv. service. Service

Description

This interface represents a service that was recorded for a period of time. As soon as recording begins a
recorded service will be created. If the recording fails for any reason the recording shall be closed normally
and the recorded service shall be available containing however much of the service was recorded.

Member Summary

Methods
Recor di ngLi stEntry getRecordi ngListEntry()

Getsthe Recor di ngLi st Ent ry corresponding to the RecordedService.

bool ean i sDecodabl e()
Determinesif the recording has aformat which can be decoded for presentation by the
implementation, e.g.

bool ean isDecryptable()
Determinesiif the recording can be decrypted by the implementation on the current
network.

M ethods

getRecordingListEntry()
public org.ocap. dvr. Recordi ngLi stEntry get Recordi ngLi stEntry()

Getsthe Recor di ngLi st Ent ry corresponding to the RecordedService.

Returns: TheRecor di ngLi st Ent ry for the service.

isDecodable()

publ i c bool ean i sDecodabl e()

Determinesif the recording has aformat which can be decoded for presentation by the implementation,
e.g. the bit rate, resolution, and encoding are supported.

Returns: Trueif the recording can be decoded, othwerwise returns false.

isDecryptable()
public bool ean i sDecryptabl e()
Determinesiif the recording can be decrypted by the implementation on the current network.

Returns: Trueif the recording can be decrypted, otherwise returns false.
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org.ocap.dvr_
RecordingAlertEvent

Declaration
public class Recordi ngAl ert Event extends java.util.Event Qbject

java.l ang. Ooj ect

+--java. util.Event Obj ect

+--o0rg.ocap. dvr. Recordi ngAl ert Event

All Implemented Interfaces. j ava.io. Serializabl e

Description
Event notifying that a scheduled Recording is about to occur. This event istriggered for
Pendi ngRecor di ngsand | nConf | i ct Recor di ngs.

Member Summary

Constructors

Recor di ngAl ert Event (Recor di ngLi st Entry source)
Constructs the event.

Methods
Recor di ngLi stEntry get Recordi ngLi stEntry()
Returnsthe Recor di ngLi st Ent ry that caused the event.

Constructors

RecordingAlertEvent(RecordingListEntry)

publ i ¢ Recordi ngAl ert Event (org. ocap. dvr. Recordi ngLi stEntry source)
Constructs the event.

Parameters:
sour ce - TheRecor di ngLi st Ent r y that caused the event.

M ethods

getRecordingListEntry()
public org.ocap. dvr. Recordi ngLi stEntry get Recordi ngLi stEntry()

Returnsthe Recor di ngLi st Ent ry that caused the event.
Returns: TheRecor di ngLi st Ent ry that caused the event.
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org.ocap.dvr_ _
RecordingAlertListener

Declaration
public interface Recordi ngAl ertListener extends java.util.EventListener

All Superinterfaces: java. util . EventLi stener

Description
Listener for Recording Alerts.

Member Summary
Methods
void recordingAl ert (Recordi ngAl ert Event e)
Notifiesthe Recor di ngAl ert Li st ener that ascheduled acitivity is about to
happen.
M ethods

recordingAlert(RecordingAlertEvent)
public void recordingAl ert(org.ocap.dvr. Recordi ngAl ert Event e)
Notifiesthe Recor di ngAl ert Li st ener that ascheduled acitivity is about to happen.

Parameters:
e - The generated event.
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org.ocap.dvr

RecordingFailedException

Declaration
public class Recordi ngFail edExcepti on extends java.l ang. Exception

java.l ang. Ooj ect

+--java. |l ang. Throwabl e

+--java. |l ang. Excepti on

+--o0rg. ocap. dvr. Recordi ngFai | edExcepti on

All Implemented Interfaces: j ava.io. Seri al i zabl e

Description
Thisexception isreturned when applications calls the getFailedException() for afailed recording session or
an incomplete recording session.

Member Summary

Fields
static int ACCESS W THDRAWN

or some component of it were withdrawn by the system before the scheduled
completion of the recording.
static int CA REFUSAL
Reason code : Recording failed due to the CA system refusing to permit it.
static int CONTENT_NOT_FOUND
Reason code : Recording failed because the requested content could not be found in
the network
static int | NSUFFI Cl ENT_RESOURCES
Reason code : Recording failed due to alack of resources required to present this
service.
static int OUT_OF BANDW DTH
Reason code : Recording failed due lack of 10 bandwidth to record this program.
static int RESOURCES REMOVED
Reason code : Recording did not compl ete sucessfully because Resources needed to
present the service were removed before the scheduled completion of the recording.
static int SERVICE_ VAN SHED
Reason code : Recording did not compl ete sucessfully because the service vanished
from the network before the completion of the recording.
static int SPACE FULL
Reason code : Recording could not complete due to lack of storage space.
static int TUNED AVAY
Reason code : Recording did not compl ete successfully because the application
selected another service on the service context.
static int TUN NG _FAI LURE
Reason code : Recording failed due to problems with tuning.

Reason code : Recording did not compl ete successfully because access to the service
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Member Summary

static int USER _STOP
Reason code : The application terminated the recording using RecordingSession.stop
method or by calling the stop on the service context (if the recording was initiated
using the RecordingM anager.record(ServiceContext, ..)).

Methods
i nt getReason()
Reports the reason for which the recording failed to complete successfully.

Fields

ACCESS WITHDRAWN
public static final int ACCESS W THDRAWN

Reason code : Recording did not complete successfully because access to the service or some
component of it were withdrawn by the system before the scheduled completion of the recording.

CA_REFUSAL
public static final int CA_REFUSAL

Reason code : Recording failed due to the CA system refusing to permit it.

CONTENT_NOT_FOUND
public static final int CONTENT_NOT_FOUND

Reason code : Recording failed because the requested content could not be found in the network

INSUFFICIENT_RESOURCES
public static final int | NSUFFIClI ENT_RESOURCES

Reason code : Recording failed due to alack of resources required to present this service.

OUT_OF BANDWIDTH
public static final int OUT_OF_BANDW DTH

Reason code : Recording failed due lack of 10 bandwidth to record this program.

RESOURCES REMOVED
public static final int RESOURCES REMOVED

Reason code : Recording did not complete sucessfully because Resources needed to present the service
were removed before the scheduled completion of the recording.

SERVICE_VANISHED
public static final int SERVI CE_VAN SHED

Reason code : Recording did not complete sucessfully because the service vanished from the network
before the completion of the recording.
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SPACE_FULL
public static final int SPACE_FULL

Reason code : Recording could not complete due to lack of storage space.

TUNED_AWAY
public static final int TUNED AWAY

Reason code : Recording did not complete successfully because the application selected another
service on the service context. Thisis applicable only if the recording was initiated using the
RecordingM anager.record(ServiceContext, ..)

TUNING_FAILURE
public static final int TUN NG_FAlI LURE

Reason code : Recording failed due to problems with tuning.

USER_STOP
public static final int USER_STOP

Reason code : The application terminated the recording using RecordingSession.stop method or by
calling the stop on the service context (if the recording was initiated using the
RecordingM anager.record(ServiceContext, ..)).

M ethods

getReason()

public int getReason()
Reports the reason for which the recording failed to complete successfully.

Returns: the reason code for which the recording failed to complete successfully.
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org.ocap.dvr

RecordingListEntry

Declaration
public interface RecordingListEntry

Description

An Entry in the recording list database maintained by the RecordingManager. This entry may represent a
pending recording, an ongoing recording, a completed recording, afailed recording, or a scheduled
recording that would not be recorded due to conflict.

Member Summary

M ethods
void addAppData(int datal D, byte[] data)
Add application specific private data.
byte[] getAppData(int datal D)
Get application data corresponding to specified datal D.
int[] getAppDatalDs()
Get all Application specific data associated with this recording.
get Appl ()

org. dvb. application. Ap Gets the application identifier of the application that owns this recording.

p! D
Recor di ngSessi on get Sessi on()
Getsthe Recor di ngSessi on associated with this entry.
voi d renoveAppData(int datal D)
Remove Application specific private data corresponding to the specified datal D.

M ethods

addAppData(int, byte[])

public void addAppData(int datal D, byte[] data)
t hrows NoMor eDat aEntri esExcepti on

Add application specific private data. If the datal D is already in use, the data corresponding to datalD is

overwritten.

Throws:
java.l ang. SecurityExcepti on - if the caller does not have write permission for the
recording.
java.l ang. I | | egal Argunent Except i on - if the size of the byte array is more than the
size supported by the implementation. The implementation shall support byte arrays of at least 256
bytes.

NoMor eDat aEnt ri esExcepti on - if the recording list entry is unable to store any more
Application data. The implementation shall support atleast 16 data entries per recording list entry.
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getAppData(int)

public byte[] getAppData(int datal D
Get application data corresponding to specified datal D.

Returns: the application data corresponding to the specified datal D; Null if there if no data
corresponding to the specified datal D.

getAppDatal Ds()

public int[] getAppDatal Ds()
Get all Application specific data associated with this recording.

Returns: All application data corresponding to the specified datal D; Null if thereif no application
data.

getApplD()

public org.dvb. application. Appl D get Appl D()
Gets the application identifier of the application that owns this recording.
Returns: Application identifier of the owning application.

getSession()

public org.ocap. dvr. Recor di ngSessi on get Sessi on()
Getsthe Recor di ngSessi on associated with this entry.

Returns: The recording session associated with this entry.

removeAppData(int)

public void renmpbveAppDat a(int datal D)

Remove Application specific private data corresponding to the specified datal D. This method exits
silently if there was no data corresponding to the datal D.

Throws:
java. | ang. SecurityExcepti on -istheapplication does not have write permission for the
recording.
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org.ocap.dvr_ _
RecordingListEvent

Declaration
public class RecordingLi st Event extends java.util.Event Qbj ect

java.l ang. Ooj ect

+--java. util.Event Obj ect

+--o0rg.ocap. dvr. Recordi ngLi st Event

All Implemented Interfaces. j ava.io. Serializabl e

Description

Event to notify changesin the list of recordings maintained by the RecordingM anager. When arecording
starts there would be two events - an ENTRY_DELETED for Pendi ngRecor di ng or

I nConf | i ct Recor di ng and an ENTRY_ADDED for an | nPr ogr essRecor di ng.

Member Summary

Fields
static int ENTRY_ADDED
A new Recor di ngLi st Ent r y was added.
static int ENTRY_DELETED
A Recor di ngLi st Ent r y wasdeleted.
static int ENTRY_STATE CHANGED
The state of aRecor di nglLi st Ent ry changed

Constructors
Recor di ngLi st Event ( Recor di ngLi stEntry source, int newState,
int oldState)
Constructs the event.

Methods
i nt getChange()
Returns the change to the Recor di ngLi st Entry.
int getddState()
Returns the old state for the Recor di ngLi st Entry.
Recordi ngLi stEntry get RecordingLi stEntry()
Returnsthe Recor di ngLi st Ent r y that caused the event.
int getState()
Returns the new state for the Recor di ngLi st Entry.

Fields

ENTRY_ADDED
public static final int ENTRY_ADDED
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A new Recor di ngLi st Ent r y was added.

ENTRY_DELETED
public static final int ENTRY_DELETED

A Recor di ngLi st Ent r y was deleted.

ENTRY_STATE_CHANGED
public static final int ENTRY_STATE_CHANGED

The state of aRecor di ngLi st Ent r y changed
Constructors

RecordingListEvent(RecordingListEntry, int, int)

publ i c RecordingLi st Event (org. ocap. dvr. Recor di ngLi stEntry source, int newState,
int ol dState)

Constructs the event.

Parameters:
sour ce - TheRecor di ngLi st Ent ry that caused the event.

M ethods

getChange()
public int getChange()
Returns the change to the Recor di ngLi st Entry.
Returns: whether the entry was added, deleted or modified.

getOldState()
public int getd dState()

Returnsthe old state for the Recor di ngLi st Entry.
Returns: The old state.

getRecordingListEntry()
public org.ocap. dvr. Recordi ngLi stEntry get Recordi ngLi stEntry()
Returnsthe Recor di ngLi st Ent ry that caused the event.
Returns: TheRecor di ngLi st Ent ry that caused the event.

getState()
public int getState()

Returns the new state for the Recor di ngLi st Entry.
Returns. The new state.
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org.ocap.dvr_ _ .
RecordingListListener

Declaration
public interface RecordinglListListener extends java.util.EventListener

All Superinterfaces: java. util . EventLi stener

Description
Listener to receive changes in the recording list maintained by the RecordingM anager.

Member Summary
Methods
voi d recordingLi st Updat e( Recor di ngLi st Event e)
Notifiesthe Recor di ngLi st Li st ener of an event generated by the
Recor di ngManager .
M ethods

recordingL istUpdate(RecordingL istEvent)

public void recordingLi st Updat e(org. ocap. dvr. Recordi ngLi st Event e)

Notifiesthe Recor di ngLi st Li st ener of an event generated by the Recor di ngManager .
Events are generated when there are changes in the RecordingList.

Parameters:
e - The generated event.
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org.ocap.dvr

RecordingManager

Declaration
public interface Recordi ngManager

Description
RecordingM anager represents the entity that performs recordings.

Member Summary

Fields

static byte H GH BIT_RATE

Indicates an implementation specific value for high resolution or bit-rate.
static byte LOWBIT_RATE

Indicates an implementation specific value for low resolution or bit-rate.
static byte MNEDI UM BI T_RATE

Indicates an implementation specific value for medium resolution or bit-rate.
static byte RECORD |F_NO CONFLICTS

Record only if there are no conflicts.
static byte RECORD W TH_CONFLI CTS

Record when resource conflicts exist.

M ethods
voi d addRecordi ngAl ertLi stener (RecordingAl ertListener ral)
Adds an event listener for receiving events corresponding to a transition from a
pending state to an in-progress state or afailed state.
voi d addRecordi ngAl ertLi stener (RecordingAlertListener ral, |ong
al ert Bef ore)
Adds an event listener for receiving events corresponding to a transition from a
pending state to an in-progress state or afailed state.
voi d addRecor di ngLi st Li stener (Recordi ngLi stListener rll)
Adds an event listener for changes in status of recording list entries.
voi d del ete(RecordingListEntry rle)
Deletes the recording from storage.
getEntries()
org. ocap. dvr. navigatio Getsthelist of entries maintained by the RecordingManager.
n. Recor di ngLi st
getEntries(org. ocap. dvr. navigation. Recordi ngLi stFilter
org.ocap.dvr.navigatio filter)
n. Recor di ngLi st Getsthelist of recording matching the specified filter.

Recor di ngLi stEntry record(org.ocap. net.CcapLocator source, long startTinme, |ong
duration, long resolution, java.util.Date expirationDate,
byte priorityFl ag,
org. ocap. storage. Ext endedFi | eAccessPer m ssi ons access,
java.lang. String organization,
or g. ocap. storage. Medi aSt or ageVol une desti nati on)

Encrypts and records the stream or streams indicated by the source
or g. ocap. net. CcaplLocat or array parameter.
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Member Summary

Recor di ngLi stEntry record(javax.tv.service.selection. Servi ceCont ext
servi ceContext, long starTine, long duration, |ong
resolution, java.util.Date expirationDate, byte priorityFlag,
org. ocap. storage. Ext endedFi | eAccessPer m ssi ons access,
java.lang. String organization,
or g. ocap. storage. Medi aSt or ageVol une desti nati on)
Encrypts and records the stream or streams that are being presented in the
ServiceContext indicated by the serviceContext parameter.
voi d renoveRecordi ngAl ertLi stener (Recordi ngAl ertListener ral)
Removes aregisted event listener for receiving recording events.
voi d renoveRecordi ngLi st Listener(Recordi ngLi stListener rll)
Removes aregisted event listener for changesin status of recording list entries.
voi d set SpaceAl | ocati onHandl er (org. ocap. st orage. SpaceAl | ocati onHan
dl er sah)
Set the SpaceAllocationHandler that will be invoked when any application attempts to
allocate space in any MediaStorageVolume.

Fields

HIGH_BIT_RATE
public static final byte H GH BI T_RATE
Indicates an implementation specific value for high resolution or bit-rate.

LOW_BIT_RATE
public static final byte LOWBIT_RATE

Indicates an implementation specific value for low resolution or bit-rate.

MEDIUM _BIT_RATE
public static final byte MED UM Bl T_RATE

Indicates an implementation specific value for medium resolution or bit-rate.

RECORD_IF_NO_CONFLICTS
public static final byte RECORD_|I F_NO CONFLI CTS

Record only if there are no conflicts. When used asthepri ori t yFl ag tother ecor d method, the
recording is scheduled only if there are no conflicts. If there are conflicts the record method will return
arecordingListEntry with status set to STATUS_SCHEDULE_CONFLICT.

RECORD WITH_CONFLICTS
public static final byte RECORD W TH_CONFLI CTS

Record when resource conflicts exist. This value could be used asthepri ori t yFl ag parameter
valuetother ecord met hods. Whenthisisused asapriority vaue, if the request conflicts with
another Recor di ngLi st Ent ry , resources are resolved using recording resource conflict resolution
rules.
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M ethods

addRecordingAlertListener (RecordingAlertListener)

public void addRecor di ngAl ertLi stener(org.ocap.dvr.Recordi ngAl ertListener ral)

Adds an event listener for receiving events corresponding to atransition from a pending state to an in-
progress state or afailed state. The listener parameter will only be informed of these events for entries
the calling application has read file access permission to, or al of these eventsif the calling application
has MonitorAppPermission(* recording”).

Parameters:
ral - Thelistener to be registered.

addRecordingAlertListener (RecordingAlertListener, long)

public void addRecor di ngAl ertLi stener(org.ocap.dvr. Recordi ngAl ertListener ral,
| ong al ert Before)

Adds an event listener for receiving events corresponding to atransition from a pending state to an in-
progress state or afailed state. The listener parameter will only be informed of these events for entries
the calling application has read file access permission to, or al of these eventsif the calling application
has MonitorAppPermission(* recording”).

Parameters:
ral - Thelistener to be registered.

al ert Bef or e - Timein milliseconds for the alert to be generated before the start of the
scheduled event.

addRecordingListListener (RecordingListListener)

public void addRecor di ngLi st Li stener (org. ocap. dvr. Recordi ngLi stListener rll)

Adds an event listener for changes in status of recording list entries. The listener parameter will only be
informed of changes that affect entries the calling application has read file access permission to, or all
eventsif the calling application has MonitorAppPermission(“recording”).

Parameters:
r1 1 - Thelistener to be registered.

delete(RecordingListEntry)

public void del ete(org.ocap. dvr. Recordi ngLi stEntry rle)

Deletes the recording from storage. The method removesthe Recor di ngLi st Ent ry , aswell asthe
corresponding Recor di ngSessi on, Recor dedSer vi ce objects, and al recorded elementary
streams (e.g., files and directory entries) associated with the RecordedService. If any application call
any method on stale references of removed objects the implementation shall throw an

I1legal StateException.

If the recording isin the IN_PROGRESS state the implementation will call the
Recor di ngSessi on stop method before deleting the recording.

Parameters:
r 1 e - Therecording list entry to be deleted.
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Throws:
java.l ang. SecurityExcepti on - if the calling application does not have write file access
permission, or MonitorAppPermission(* recording”).

getEntries()

public org.ocap. dvr.navi gati on. Recordi ngLi st getEntries()

Getsthelist of entries maintained by the RecordingManager. This list includes scheduled recordings,
ongoing recordings, completed recordings and failed recordings.

Returns: aninstance of RecordingList containing all the entries maintained by the RecordingM anager
to which the calling application has read file access permission. If the calling application has
MonitorAppPermission(“recording”) all entries are returned.

getEntries(RecordingL istFilter)

public org.ocap. dvr. navi gati on. Recor di ngLi st
get Entri es(org. ocap.dvr. navi gati on. Recordi ngListFilter filter)

Getsthelist of recording matching the specified filter.

Returns: aninstance of RecordingList containing all the entries matching the specified filter to which
the calling application has read file access permission. If the calling application has
MonitorAppPermission(“recording”) al matching entries are returned.

record(OcapL ocator([], long, long, long, Date, byte, ExtendedFileAccessPer missions, String,
MediaStorageVolume)
public org.ocap. dvr. Recordi ngLi stEntry record(org.ocap.net.CcapLocator[] source,

long startTine, long duration, |ong resolution
java.util.Date expirationDate, byte priorityFlag
org. ocap. st orage. Ext endedFi | eAccessPer ni ssi ons access,
java.l ang. String organization,
org. ocap. st orage. Medi aSt or ageVol ume desti nation)
throws |11 egal Argunent Exception, InvalidServi ceConponent Exception

Encrypts and records the stream or streams indicated by the source

or g. ocap. net . CcapLocat or array parameter. If the source parameter contains a locator
without an elementary stream term, all audio, video, closed captioning, and content advisory
elementary streamsimplied by thelocator are recorded. Recording of other streamsis optional, but not
necessary for playback. If multiple locators are contained within the source parameter, al of them
MUST be part of the same service.

Parameters:
sour ce - Source of streams to be recorded.

st art Ti me - Start time of the recording. Start time for this method should be either the current
time or atimein the future.

dur at i on - Length of time to record in milli-seconds.

resol uti on - An application may specify LOW_BIT_RATE, MEDIUM_BIT_RATE, or
HIGH_BIT_RATE. For analog recordings the corresponding bit-rate values are implementation
specific. For digital recordings these values request optional transrating. When transrating is
supported, HIGH_BIT_RATE indicates no transrating, and MEDIUM_BIT_RATE to
LOW_BIT_RATE indicates increasing compression with a potential decrease in video quality.
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expi r at i onDat e - Date the recording becomesinvalid.

priorityFl ag - Indication whether the recording should be made regardless of resource
conflict or not. This parameter can contain the values RECORD_IF_NO_CONFLICTS, or
RECORD_WITH_CONFLICTS.

access - File access permission for the recording.

or gani zat i on - Name of the organization this recording will betied to. Used to authenticate
playback applications by matching this parameter to an organization name field in any playback
application’s certificate chain. Can be set to null to disable this playback application
authentication.

desti nati on - The volume that represents the Storage location of the recording. If the value of
this parameter is null, the implementation SHALL use the default recording volume (see
org. ocap. st orage. Medi aSt or ageOpt i on ) inone of the storage devices connected.

Throws:
java.l ang. SecurityExcepti on - if the application does not have
MonitorAppPermission(“record”), or if the application does not have permission to access the
service context.

java.l ang. || | egal Argunent Excepti on - if thestartTimeisin the past, or if durationis
negative, or if resolution does not equal one of LOW_BIT_RATE, MEDIUM_BIT_RATE, or
HIGH_BIT_RATE, or if priorityFlag does not contain the value RECORD_IF_NO_CONFLICTS
or RECORD_WITH_CONFLICTS,or if organization is not found in the application’s certificate
file

javax.tv.service.sel ection.|nvalidServi ceConponent Excepti on -if al of
the locators in the source parameter are not all in the same service.

recor d(ServiceContext, long, long, long, Date, byte, ExtendedFileAccessPer missions, String,
M ediaStor ageVolume)

public org.ocap. dvr. Recordi ngLi stEntry
record(j avax.tv. service. sel ection. Servi ceCont ext servi ceContext,
long starTime, long duration, long resolution,
java.util.Date expirationDate, byte priorityFl ag,
org. ocap. st orage. Ext endedFi | eAccessPer ni ssi ons access,
java.l ang. String organization,
org. ocap. st orage. Medi aSt or ageVol ume desti nation)
throws 111 egal Argunent Exception

Encrypts and records the stream or streams that are being presented in the ServiceContext indicated by
the serviceContext parameter. If the Service being recorded from istuned away from, the recording
SHALL be terminated.

If the startTime isin the past and the source

javax.tv.service. sel ection. Servi ceCont ext canbeassociated with a

or g. ocap. storage. Ti mreShi ft Buf f er Opt i on, the contents of the time-shift buffer are
immediately stored to the destination beginning at the startTime, if possible, up to the live broadcast
point. If the time-shift buffer does not contain the source from the startTime, as much of the sourceis
recorded as possible. If the startTime isin the past, but atime-shift buffer cannot be associated with the
recording, the recording begins from the live broadcast point. From there the contents of the live
broadcast are recorded until the remaining duration is satisified.
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Parameters:
servi ceCont ext - The ServiceContext to record from.

st art Ti me - Start time of the recording. Start time for this method should either be the current
time or any time in the past.

dur at i on - Length of time to record in milli-seconds.

resol uti on - An application may specify LOW_BIT_RATE, MEDIUM_BIT_RATE, or
HIGH_BIT_RATE. For analog recordings the corresponding bit-rate val ues are implementation
specific. For digital recordings these values request optional transrating. When transrating is
supported, HIGH_BIT_RATE indicates no transrating, and MEDIUM_BIT_RATE to
LOW_BIT_RATE indicates increasing compression with a potential decrease in video quality.

expi r at i onDat e - Date the recording becomesinvalid.

priorityFl ag - Indication whether the recording should be made regardless of resource
conflict or not. This parameter can contain the values RECORD _IF_ NO_CONFLICTS, or
RECORD_WITH_CONFLICTS.

access - File access permission for the recording.

or gani zat i on - Name of the organization this recording will betied to. Used to authenticate
playback applications by matching this parameter to an organization name field in any playback
application’s certificate chain. Can be set to null to disable this playback application
authentication.

desti nati on - The volume that represents the Storage location of the recording. If the
MediaVolumeStorage is null the storage associated with any time-shift buffer associated with the
ServiceContext will be used, or if no time-shift buffer is associated with the ServiceContext, a
storage volume configured as the default SHALL be used provided it is configured for AVFS, in
which case the implementation shall pick the storage device. If MediavVolumeStorageis not null
and the ServiceContext is associated with a time-shift buffer and the time-shift buffer is not
attached to the MediavolumeStorage then an I1legal ArgumentException SHALL be thrown.

Throws:
java. |l ang. SecurityExcepti on - if the application does not have
MonitorAppPermission(*record”), or if the application does not have permission to access the
service context.

java.l ang. ||| egal Argunent Excepti on - if serviceContext is not presenting a
broadcast service, or duration is negative, or if resolution does not equal one of LOW_BIT_RATE,
MEDIUM_BIT_RATE, or HIGH_BIT_RATE, or if priorityFlag does not contain the value
RECORD_IF_NO_CONFLICTS or RECORD_WITH_CONFLICTS, or if organization is not
found in the application’s certificate file, or if the start timeisin the future.

removeRecordingAlertListener (RecordingAlertListener)
public void renmpveRecordi ngAl ertLi stener(org.ocap.dvr.Recordi ngAl ertListener ral)

Removes aregisted event listener for receiving recording events. If the listener specified is not
registered then this method has no effect.

Parameters:
ral -thelistener to be removed.
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removeRecordingListListener (RecordingListListener)

public void renpveRecordi ngLi stListener(org. ocap.dvr.RecordingLi stListener rll)

Removes aregisted event listener for changesin status of recording list entries. If the listener specified
is not registered then this method has no effect.

Parameters:
ri 1 -thelistener to be removed.

setSpaceAllocationHandler (SpaceAllocationHandler)

public void set SpaceAl | ocati onHandl er (org. ocap. st or age. SpaceAl | ocati onHandl er sah)

Set the SpaceAllocationHandl er that will be invoked when any application attemptsto allocate spacein
any MediaStorageVolume. At most only oneinstance of this handler can be set. Subsequent callsto this
method replaces the previous instance with the new one.

Parameters:
sah - the space reservation handler.

Throws:
java. | ang. SecurityExcepti on - if the caller does not have
MonitorAppPermission(* recording”).
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org.ocap.dvr_
RecordingResourceUsage

Declaration
public interface Recordi ngResourceUsage

Description
This interface represents a grouping of resources specific to an recording function performed by an
application.

Member Summary

Methods
Recor di ngLi stEntry get Recordi ngLi stEntry()
Getsthe Recor di ngLi st Ent ry associated with the set of resources contained in
the usage and initiated by the application returned by the base
ResourceUsage.getAppl D method.

M ethods

getRecordingListEntry()
public org.ocap. dvr. Recordi ngLi stEntry get Recordi ngLi stEntry()

Getsthe Recor di ngLi st Ent ry associated with the set of resources contained in the usage and
initiated by the application returned by the base ResourceUsage.getAppl D method.

Returns: Therecording list entry associated with the usage and application.
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org.ocap.dvr

RecordingSession

Declaration
public interface Recordi ngSession

Description

Thisinterface represents a recording session where arecord has been scheduled or started by an application
which called one of the Recor di ngManager record methods. A recording session may be pending (i.e.
waiting for the start-time to occur), in-progress, completed, or failed. While pending a session may bein
conflict for resources with other sessions. Any such conflicts must be resolved before the scheduled start
time of the session, if not, the pending session is expected to result in afailed session. When the
implementation detects a schedul e conflict, the implementation either resolves the conflict using the
Application priority of the conflicting sessions, or invokes the

or g. ocap. r esour ce. Resour ceCont ent i onHandl er if oneisset. Theresolution of the conflict
by the implementation or the ResourceContentionHandler will result in some of the overlapping sessionsto
be pending without conflict and some to be pending with conflict.

Member Summary

Fields

static int COVWLETED STATE
The Recording has completed successfully.

static int FAILED STATE
The Recording has failed.

static int | N_PROGRESS | NSUFFI Cl ENT_SPACE_STATE
The Recording has been initiated and is ongoing, but the implementation has detected
that storage space may not be sufficient to complete the recording.

static int | N_PROGRESS STATE
The Recording has been initiated and is ongoing.

static int | NCOWLETE STATE
The Recording was initiated but failed in the IN_PROGRESS STATE before the
COMPLETED_STATE could be reached.

static int PENDI NG NO CONFLI CT_STATE
The Recording is Pending.

static int PENDI NG W TH CONFLI CT_STATE
The Recording may not go through due to conflicts.

M ethods
voi d cancel ()
Cancelstherecording session if the stateisPENDING_WITH_CONFLICTS _STATE,
or PENDING_NO_CONFLICTS_STATE.
get Destination()
org. ocap. st orage. Medi a Gets the destination of the Recor dedSer vi ce contained within the
St or ageVol une RecordingSession.
java.util.Date getExpirationDate()
Gets the expiration Date of the recording.
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Member Summary

java. |l ang. Excepti on

or g. ocap. st orage. Ext en
dedFi | eAccessPerm ssi o
ns

org. ocap. dvr. navigatio
n. Recor di ngLi st

byt e

| ong

| ong

| ong

byt e

| ong
Recor dedServi ce

|l ong

| ong

i nt
voi d
voi d

voi d

voi d
voi d

voi d

get Fai | edExcepti on()
Gets the exception that caused the session to enter the FAI LED_STATE, or
| NCOVPLETE_STATE.
get Fi | eAccessPer m ssi ons()
Gets the file access permissions passed to the Recor di ngManager record method
for the recording.

get Over | appi ngEntri es()
Gets any other RecordingSession that overlaps with the duration of this
RecordingSession.
getPriorityFl ag()
Returns the priority flag for the recording session.
get Recor dedBi t Rat e()
Get the hit-rate used for encoding and storage of this recorded service.
get Recor dedDur at i on()
Gets the duration corresponding to the actual duration recorded.
get Recor dedSi ze()
Gets the size of the recording in bytes.
get Request edBi t Rat e()
Gets the bit-rate requested for encoding and storage of this recorded service as
originally set by acall to one of the Recor di ngManager record methods.
get Request edDur ati on()
Gets the duration requested for the recording.
get Servi ce()
Returnsthe Recor dedSer vi ce corresponding to the session.
get SpaceRequi red()
Gets the space required for the recording by multiply the bytes per second requirement
of the media type by the duration of the recording in seconds.
get Start Ti ne()
Returns the start time corresponding to the start time parameter passed to a
Recor di ngManager record method.
get State()
Returns the state of the RecordingSession.
setDuration(long duration)
Sets the duration of the RecordingListEntry.
set ExpirationDate(java.util.Date date)
Setsthe life span of the recording.
set Fi | eAccessPer m ssi ons(org. ocap. st orage. Ext endedFi | eAccessP
erm ssions fap)
Sets the file access permissions of the recording.
setPriorityFlag(byte priority)
Changes the priority flag for the recording session.
set Request edBi t Rat e( byt e bitRate)
Sets the bit-rate requested for encoding and storage of this recorded service.
stop()
Stops the recording normally, regardless of how much of the duration has been
recorded.

Fields

COMPLETED_STATE

public static final

i nt COVPLETED_STATE
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The Recording has completed successfully.

FAILED_STATE
public static final int FAILED STATE

The Recording has failed.

IN_PROGRESS_INSUFFICIENT_SPACE_STATE
public static final int | N_PROGRESS | NSUFFI Cl ENT_SPACE_STATE

The Recording has been initiated and is ongoing, but the implementation has detected that storage
space may not be sufficient to complete the recording. This situation may arise when the
implementation detects that the storage space may not be sufficient to complete this recording session
and other recording sessions that are in_progress. The recording is not expected to complete
successfully. A recording session may enter this state from IN_PROGRESS_STATE or
PENDING_NO_CONFLICT_STATE. Implementation may start arecording in
IN_PROGRESS_STATE based on initial estimation for space required and later change to
IN_PROGRESS _INSUFFICIENT_SPACE_STATE when the implementation has enough information
to compute amore accurate estimation of space needed. If an implementation cannot detect insufficient
space in advance, the implementation may start the recording in IN_PROGRESS_STATE and then
transition to FAILED_STATE when space runs out. It is also possible for arecording to start in
IN_PROGRESS INSUFFICIENT_SPACE_STATE and later move to IN_PROGRESS_STATE or
COMPLETED_STATE. This could occur if other recordings were deleted after the start of the
recording or if implementation computes a better estimate of the space needed as the recording
progresses.

IN_PROGRESS STATE
public static final int | N PROGRESS STATE

The Recording has been initiated and is ongoing. The recording is expected to complete successfully.

INCOMPLETE_STATE
public static final int | NCOWLETE_STATE

The Recording was initiated but failed in the IN_PROGRESS_STATE before the
COMPLETED_STATE could be reached. The RecordingSession will contain aRecor dedSer vi ce
that can be played for whatever duration was recorded.

PENDING_NO_CONFLICT_STATE
public static final int PEND NG NO CONFLI CT_STATE

The Recording is Pending. The recording is expected to complete successfully.

PENDING_WITH_CONFLICT_STATE
public static final int PENDI NG W TH_CONFLI CT_STATE

The Recording may not implement due to conflicts. This could be due to a schedule conflict
Resour ceConfl i ct Excepti on or space conflict SpaceFul | Excepti on
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M ethods

cancel()

public void cancel ()
throws |11 egal StateException

Cancels the recording session if the stateis PENDING_WITH_CONFLICTS_STATE, or
PENDING_NO_CONFLICTS _STATE. Once the recording isin progress, the stop method can be
called. Success completion of this method causes the recording’s RecordingListEntry to be deleted
from the database. Cancelling a recording session may resolve one or more conflicts. In this case some
pending recording sessions with conflicts may be changed to pending without conflicts.

Throws:
java.l ang. Securit yExcepti on - if the calling application does not have write
permission, or does not have MonitorA ppPermission(“recording”).

java.l ang. ||| egal St at eExcepti on - if the state of the recording session is not
IN_PROGRESS_STATE.

getDestination()

public org.ocap. storage. Medi aSt or ageVol une get Desti nation()
throws |11 egal StateException

Gets the destination of the Recor dedSer vi ce contained within the RecordingSession.

Returns: Destination of the RecordedService. If no RecordedService was created and the
FAILURE_STATE entered, this method returns null. If no destination was specified and the
recording has not yet started, this method retuns null.

Throws:
java.l ang. |l |1 egal St at eExcepti on - if the recording session is not in the
IN_PROGRESS_STATE, COMPLETE_STATE, or FAILURE_STATE.

getExpirationDate()
public java.util.Date getExpirationDate()

Gets the expiration Date of the recording.
Returns: Expiration Date of the recording.

getFailedException()

public java.lang. Exception get Fail edExcepti on()
throws |11 egal StateException

Gets the exception that caused the session to enter the FAI LED_STATE, or | NCOVPLETE_STATE.

Returns: The exception that caused the failure. The exception returned will be a
RecordingFailedException.

Throws:
java.l ang. |1l egal St at eExcepti on - if therecording session isnot in the
FAILED_STATE or INCOMPLETE_STATE.
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getFileAccessPer missions()

public org.ocap. storage. Ext endedFi | eAccessPer ni ssi ons get Fil eAccessPerm ssions()

Gets the file access permissions passed to the Recor di ngianager record method for the
recording.

Returns: File access permissions of the recording.

getOverlappingEntries()

public org.ocap. dvr. navi gati on. Recordi ngLi st get Overl appi ngEntries()
throws |11 egal StateException

Gets any other RecordingSession that overlaps with the duration of this RecordingSession. This
method will return null unlessthe session isin the PENDING _WITH_CONFLICTS STATE,
PENDING_NO_CONFLICTS_STATE, or IN_PROGRESS _STATE. The returned list will contain
only Overlapping RecordingSessions for which the application has read access permission. The
RecordingList returned is only a copy of thelist of overlapping entries at the time of this method call.
Thislist is not updated if there are any changes. A new call to this method will be required to get the
updated list.

Throws:
java.l ang. ||| egal St at eExcepti on - if the recording session is not in the
PENDING_WITH_CONFLICT_STATE,PENDING_NO_CONFLICTS_STATE, or
IN_PROGRESS _STATE.

getPriorityFlag()
public byte getPriorityFlag()
Returns the priority flag for the recording session.

Returns: priority flag of the recording session.

getRecor dedBitRate()
public | ong getRecordedBitRate()

Get the bit-rate used for encoding and storage of this recorded service.

Returns: Bit-rate in bytes per second.

getRecordedDuration()
public | ong get RecordedDuration()

Gets the duration corresponding to the actual duration recorded.

Returns: The duration of the recording in milli-seconds.

getRecor dedSize()
public | ong getRecor dedSi ze()

Gets the size of the recording in bytes. In the PENDING_WITH_CONFLICTS_STATE, or
PENDING_NO_CONFLICTS_STATE the value returned is always zero. In the
IN_PROGRESS_STATE the value returned is an approximation as it will be changing as this method
returns. In the FAILED_STATE the value will be zero or the size of the recording when the failure
occurred. Inthe COMPLETED_STATE the size reflects the size of the entire intended recording.
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getRequestedBitRate()
public byte get Request edBitRate()

Getsthe hit-rate requested for encoding and storage of thisrecorded service asoriginally set by acall to
one of the Recor di ngManager record methods. Possible return values include

Recor di ngManager . LOW Bl T_RATE, Recor di ngManager . MEDI UM _BI T_RATE, or
Recor di ngManager . Hl GH_BI T_RATE.

Returns: Bit-rate requested in bytes per second.

getRequestedDuration()
public | ong getRequestedDuration()

Gets the duration requested for the recording.

Returns: The duration of the recording in milli-seconds.

getService()

public org.ocap. dvr. RecordedService get Service()
throws |11 egal StateException

Returnsthe Recor dedSer vi ce corresponding to the session. If the recording isin the
PENDING_WITH_CONFLICTS _STATE, or PENDING_NO_CONFLICTS_STATE and the
RecordedService has not been created yet, this method returns null.

Returns: The recorded service associated with the recording session.

Throws:
java.l ang. Il 1 egal St at eExcepti on

getSpaceRequired()
public | ong get SpaceRequired()

Gets the space required for the recording by multiplying the bytes per second requirement of the media
type by the duration of the recording in seconds. Due to implementation specific handling, there is not
guarantee the value returned from this method will match the value returned from getSpaceOccupied
even when the recording session isin the COMPLETE_STATE.

Returns. Space required for the recording in bytes.

getStartTime()
public long getStartTine()

Returns the start time corresponding to the start time parameter passed to aRecor di ngManager
record method.

Returns: Start time of the recording.

getState()
public int getState()
Returns the state of the RecordingSession.

Returns: State of the recording session.
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setDuration(long)

public void setDuration(long duration)
throws |11 egal StateException

Sets the duration of the RecordingListEntry. This method is only effective when the session isin the
PENDING_WITH_CONFLICTS_STATE, PENDING_NO_CONFLICTS_STATE, or
IN_PROGRESS_STATE. If the change in duration generates a conflict, either this recording session or
some other overlapping recording session may be changed to PENDING_WITH_CONFLICT state
according to the conflict resolution rules.

Parameters:
dur at i on - Length of timeto record in milli-seconds.

Throws:
java.l ang. Securit yExcepti on - if the calling application does not have write
permission, or does not have MonitorAppPermission(“recording”).

java.l ang. Il | egal St at eExcepti on - if the recording session isnot in the
PENDING WITH_CONFLICTS_STATE, PENDING_NO_CONFLICTS_STATE,
IN_PROGRESS STATE or IN_PROGRESS INSUFFICIENT_SPACE_STATE.

setExpirationDate(Date)
public void setExpirationDate(java.util.Date date)

Setsthe life span of the recording. This method may change the life span set by the
Recor di ngManager record method.

Parameters:
dat e - New expiration date.

Throws:
java. | ang. SecurityExcepti on -if thecaller is not the owner of the recording or does not
have MonAppPermission(“recording”).

setFileAccessPer missions(ExtendedFileAccessPer missions)

public void setFil eAccessPerm ssions(org.ocap. storage. Ext endedFi | eAccessPerm ssi ons
fap)

Sets the file access permissions of the recording. This method may change the permissions set by the
Recor di ngManager record method.

Parameters:
f ap - New file access permissions.

Throws:
java. |l ang. SecurityExcepti on -if thecaller is not the owner of the recording or does not
have MonAppPermission(“recording”).

setPriorityFlag(byte)
public void setPriorityFlag(byte priority)
Changes the priority flag for the recording session. If the new value of the priority flag is
RECORD_WITH_CONFLICTS and if the recording session isin

PENDING_WITH_CONFLICTS_STATE, the conflict resolution rules will be applied to seeif the
conflict can be resolved in favor of thisrecording session. If the new value of the priority flag is
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RECORD _IF_NO_CONFLICTS and if the recording sessionisin
PENDING_NO_CONFLICT_STATE, this method may cause the recording session to be changed to
PENDING_WITH_CONFLICTS_STATE.

Parameters:
priority -flag of the recording session.

setRequestedBitRate(byte)

public void setRequest edBitRate(byte bitRate)
throws |11 egal Argunent Exception, 111 egal StateException

Sets the bit-rate requested for encoding and storage of this recorded service. The implementation MAY
round the requested number down to the nearest supported value.

Parameters:
bi t Rat e - Possible valuesinclude Recor di nghManager . LOVN Bl T_RATE,
Recor di ngManager . MEDI UM Bl T_RATE, or Recor di ngManager . H GH_BI T_RATE.

Throws:
java.l ang. || | egal Argunent Except i on - if the bitRate parameter is not one of
RecordingManager.LOW_BIT_RATE, RecordingManager. MEDIUM_BIT_RATE, or
RecordingManager.HIGH_BIT_RATE.

java.lang. |1l egal St at eExcepti on - if the sessionisnot in either the
PENDING WITH_CONFLICT_STATE or PENDING_NO CONFLICTS STATE.

stop()

public void stop()
throws |11 egal StateException

Stops the recording normally, regardless of how much of the duration has been recorded. Moves the
session to the INCOMPLETE_STATE. Does nothing if the session isin the
PENDING_WITH_CONFLICTS_STATE, PENDING_NO_CONFLICTS_STATE, or
COMPLETED_STATE.

Throws:
java. | ang. SecurityExcepti on - if the caling application does not have write
permission, or does not have MonitorA ppPermission(“recording”).

java.l ang. ||| egal St at eExcepti on - if the recording session is not in the
IN_PROGRESS_STATE, or IN_PROGRESS INSUFFICIENT_SPACE_STATE.
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org.ocap.dvr

RecordingTerminatedEvent

Declar ation

public class Recordi ngTer nmi nat edEvent extends
javax.tv.service. sel ection. Servi ceCont ext Event

java. |l ang. oj ect

+--java. util.Event Obj ect

+--javax.tv.service. sel ection. Servi ceCont ext Event

+--o0rg. ocap. dvr. Recordi ngTer m nat edEvent

All Implemented Interfaces. j ava.io. Serializabl e

Description

An Event Notifying that Recording has terminated for the Ser vi ceCont ext . Thisevent is generated by
aSer vi ceCont ext that is presenting atime-shifted service or a service that is being recorded. The
presentation is not yet terminated as the playback point is time-delayed. This event is generated only when
the playback point is not the same asthe live point. A Pr esent at i onTer mi nat edEvent will be
generated when the playback point catches up with the point of record termination.

Member Summary

Fields
static

static
static
static

static

Constructors

M ethods

nt

nt

nt

nt

nt

nt

ACCESS_W THDRAWN
Reason code: Access to the service or some component of it has been withdrawn by
the system.
RESOURCES _REMOVED
Reason code: Resources needed to present the service have been removed.
SCHEDULED_STOP
Reason code: The recording was terminated normally as scheduled.
SERVI CE_VAN SHED
Reason code: The service vanished from the network.
USER_STOP
Reason code: The user requested that the recording be stopped.

Recor di ngTer m nat edEvent (j avax. tv. servi ce. sel ecti on. Servi ceCo
nt ext source)
Constructs the event.

get Reason()
Returns the reason for the record termination.
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Fields

ACCESS WITHDRAWN
public static final int ACCESS W THDRAWN

Reason code: Access to the service or some component of it has been withdrawn by the system. An
example of thisisthe end of afree preview period for PPV content.

RESOURCES REMOVED
public static final int RESOURCES REMOVED

Reason code: Resources needed to present the service have been removed. Will be generated if the
javax.tv.service. sel ection. Servi ceCont ext stop method iscalled.

SCHEDULED_STOP
public static final int SCHEDULED STOP

Reason code: The recording was terminated normally as scheduled.

SERVICE_VANISHED
public static final int SERVI CE_VAN SHED

Reason code: The service vanished from the network.

USER_STOP
public static final int USER _STOP

Reason code: The user requested that the recording be stopped. Also, if the Recor di ngSessi on
stop method is called.

Constructors

RecordingTer minatedEvent(Ser viceContext)
publ i ¢ Recordi ngTerm nat edEvent (j avax. tv. service. sel ecti on. Servi ceCont ext source)
Constructs the event.

Parameters:
sour ce - The Ser vi ceCont ext that generated the event.

M ethods

getReason()
public int getReason()

Returns the reason for the record termination.
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Annex B org.ocap.dvr.navigation

This annex presents additions to the org.ocap.dvr.navigation package defined in OCAP 1.0.

Package _ _
org.ocap.dvr.navigation

Description
Provides support for Navigation of recording lists.

Class Summary

I nterfaces
Recor di ngLi st RecordingList represents alist of recordings.

Recor di ngLi st It erat or Thisiterator could be used to traverse entries in a RecordingList.

Classes

Appl DFi I ter Filter to filter based on AppID.

O gl DFilter Filter to filter based on OrgID.

Recordi ngLi stFilter Base classfor all RecordingListFilters.

Recordi ngSt at eFi | ter Filter to filter based on values returned by the getState method in

org. ocap. dvr. Recor di ngSessi on .
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org.ocap.dvr.navigation

ApplDFilter

Declaration
public final class ApplDFilter extends RecordingListFilter

java. |l ang. Ooj ect

+--o0rg.ocap. dvr. navi gati on. Recordi ngLi stFilter

+--o0rg.ocap. dvr. navi gati on. Appl DFi | ter

Description
Filter to filter based on AppID.

Member Summary

Constructors

Appl DFi | ter (org. dvb. application. Appl D appl D)
Constructs the filter based on a particular App! D.

Methods
bool ean accept (org. ocap. dvr. Recordi ngLi stEntry entry)
Testsif the given Recor di ngLi st Ent r y passesthefilter.

org. dvb. application. Appl D getFilterVal ue()
Reports the value of Appl D used to create thisfilter.

Constructors

Appl DFilter (Appl D)
public Appl DFilter(org.dvb. application. Appl D appl D)
Constructs the filter based on a particular Appl D.

Parameters:
appl D- ApplD value for matching Recor di ngLi st Entrys.

M ethods

accept(RecordingListEntry)
publ i c bool ean accept (org. ocap. dvr. RecordingLi stEntry entry)
Testsif the given Recor di ngLi st Ent r y passes thefilter.
Overrides. accept inclassRecordi ngLi stFilter

Parameters:
entry - Anindividua Recor di ngLi st Ent ry to be evaluated against the filtering algorithm.
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Returns: true if Recor di ngLi st Ent ry isof thetype indicated by the filter value; f al se
otherwise.

getFilter Value()
public org.dvb. application. Appl D getFilterVal ue()

Reports the value of Appl D used to create thisfilter.
Returns: Thevaue of Appl D used to create thisfilter.
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org.ocap.dvr.navigation

OrglIDFilter

Declaration
public final class OglDFilter extends RecordingListFilter

java. |l ang. Ooj ect

+--o0rg.ocap. dvr. navi gati on. Recordi ngLi stFilter

+--o0org.ocap.dvr.navigation.OglDFilter

Description
Filter to filter based on OrgID.

Member Summary

Constructors

OrglDFilter(org.dvb. application. Appl D appl D)
Constructs the filter based on a particular organization ID.

Methods
bool ean accept (org. ocap. dvr. Recordi ngLi stEntry entry)
Testsif thegiven or g. ocap. dvr. Recor di ngLi st Entry passesthe
filter.
org. dvb. application. AppI D getFilterVal ue()
Reports the value of the organization 1D used to create thisfilter.

Constructors

Orgl DFilter (Appl D)
public OglDFilter(org.dvb. application. Appl D appl D)
Constructs the filter based on a particular organization ID.

Parameters:
app!l D- Application identifier containing the Ooganization ID value for matching
or g. ocap. dvr. Recor di ngLi st Ent ry instances.

M ethods

accept(RecordingListEntry)

publ i c bool ean accept (org. ocap. dvr. RecordingLi stEntry entry)
Testsif thegiven or g. ocap. dvr. Recor di ngLi st Ent ry passesthefilter.

Overrides. accept inclassRecordi ngLi stFilter
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Parameters:
entry - Anindividua Recor di ngLi st Ent ry to be evaluated against the filtering algorithm.

Returns: true if Recor di ngLi st Ent ry isof thetypeindicated by the filter value; f al se
otherwise.

getFilter Value()
public org.dvb. application. Appl D getFilterVal ue()

Reports the value of the organization ID used to create thisfilter.
Returns: The application identifier containing the organization 1D used to filter.
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org.ocap.dvr.navigation

RecordingList

Declar ation

public interface RecordingLi st

Description

RecordingList represents alist of recordings.

Member Summary

M ethods
bool ean

Recordi ngLi stlterator

Recor di ngLi st

org. ocap. dvr. Recordi ng
Li stEntry

org. ocap. dvr. Recordi ng

Li stEntry
i nt

i nt

cont ai ns(org. ocap. dvr. Recordi ngLi stEntry entry)
Testsif theindicated Recor di ngLi st Ent ry object is contained in thelist.
createRecordi ngListlterator()
Generates an iterator on the Recor di ngLi st Ent ry elementsin thislist.
filterRecordinglList(RecordingListFilter filter)
Createsanew Recor di ngLi st object that is asubset of thislist, based on the
conditions specified by aRecor di ngLi st Fi | t er object.
findRecordi ngLi stEntry(javax.tv.|ocator.Locator |ocator)
Reportsthe Recor di ngLi st Ent ry corresponding to the specified locator if itisa
member of thislist.
get Recor di ngLi st Entry(i nt index)
Reportsthe Recor di ngLi st Ent ry at the specified index position.

i ndexOf (or g. ocap. dvr. Recordi ngLi stEntry entry)
Reportsthe position of thefirst occurrence of theindicated Recor di ngLi st Entry
object in thelist.

si ze()
Reports the number of Recor di ngLi st Ent ry objectsin thelist.

M ethods

contains(Recor dingL istEntry)

publ i c bool ean contains(org.ocap.dvr.Recordi ngLi stEntry entry)
Testsif theindicated Recor di ngLi st Ent ry object is contained in the list.

Parameters:
entry - TheRecor di ngLi st Ent ry object for which to search.

Returns: tr ue if the specified Recor di ngLi st Ent ry ismember of thelist; f al se otherwise.

createRecordingListlterator ()

public org.ocap. dvr.navi gation. Recordi ngLi stlterator createRecordingListlterator()
Generates an iterator on the Recor di ngLi st Ent ry elementsin thislist.

Returns: A Recor di ngLi stlterator ontheRecor di ngLi st Ent r ysin thislist.
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filter RecordingL ist(RecordingL istFilter)

public org.ocap. dvr. navi gati on. Recordi ngLi st
filterRecordingList(org.ocap.dvr.navigation. RecordingListFilter filter)

Createsanew Recor di ngLi st object that is asubset of thislist, based on the conditions specified
by aRecor di ngLi st Fi | t er object. This method may be used to generate increasingly specialized
listsof Recor di ngLi st Ent r y objects based on multiple filtering criteria. If the filterisnul | , the
resulting Recor di ngLi st will be aduplicate of thislist.

Note that the accept method of the given Recor di ngLi st Fi | t er will beinvoked for each
Recor di ngLi st Ent ry to be filtered using the same application thread that invokes this method.

Parameters:
filter -Afilter constraining the requested recording list, or nul | .

Returns: A Recor di ngLi st object created based on the specified filtering rules.

findRecordingL istEntry(L ocator)

public org.ocap. dvr. Recordi ngLi stEntry
fi ndRecordi ngLi stEntry(javax.tv.|ocator.Locator |ocator)
throws | nvalidLocatorException

Reportsthe Recor di ngLi st Ent r y corresponding to the specified locator if it isamember of this
list.
Parameters:

| ocat or - Specifiesthe Recor di ngLi st Ent r y to be searched for.

Returns: TheRecor di ngLi st Ent ry corresponding to | ocat or, or nul | if the
Recor di ngLi st Ent ry isnot amember of thislist.

Throws:
javax.tv.locator.|nvalidLocatorException-Ifl ocator doesnot referencea
valid Recor di ngLi st Entry.

getRecordingListEntry(int)
public org.ocap. dvr. Recordi ngLi stEntry get Recordi ngLi stEntry(int index)
Reportsthe Recor di ngLi st Ent ry at the specified index position.

Parameters:
i ndex - A positioninthe Recor di ngLi st .

Returns: TheRecor di ngLi st Ent ry at the specified index.

Throws:
j ava.l ang. | ndexQut O BoundsException-Ifi ndex <0ori ndex >si ze()-1.

indexOf(RecordingListEntry)

public int indexf(org.ocap.dvr.RecordingListEntry entry)

Reports the position of the first occurrence of the indicated Recor di ngLi st Ent r y object in the
list.

Parameters:
entry - TheRecor di ngLi st Ent ry object for which to search.

Returns: Theindex of the first occurrence of theent ry, or - 1 if ent ry isnot contained in the list.
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size()
public int size()

Reports the number of Recor di ngLi st Ent r y objectsin the list.
Returns: The number of Recor di ngLi st Ent ry objectsin thelist.
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org.ocap.dvr.navigation

RecordingListFilter

Declaration
public abstract class RecordingListFilter

java. |l ang. Ooj ect

+--o0rg. ocap. dvr. navi gati on. Recordi ngLi stFilter

Direct Known Subclasses. Appl DFi |l ter,Orgl DFi | ter, Recordi ngSt at eFi | ter

Description
Base classfor al RecordingListFilters. Subclasses of RecordingListFilter can be used to create filtersto
specify restrictions.

Member Summary

Constructors

protected RecordingListFilter()
Constructs the filter.

Methods
abstract bool ean accept(org.ocap. dvr. RecordingListEntry entry)
Testsif aparticular entry passes thisfilter.

Constructors

RecordingListFilter ()
protected Recordi ngListFilter()

Constructs the filter.
M ethods

accept(RecordingListEntry)

public abstract bool ean accept (org.ocap. dvr. RecordingLi stEntry entry)

Testsif aparticular entry passes thisfilter. Subtypes of Recor di ngLi st Fi | t er override this
method to provide the logic for afiltering operation on individual Recor di ngLi st Ent r y objects.

Parameters:
entry - A Recordi ngLi st Ent ry to be evaluated against the filtering algorithm.

Returns: true if ent ry satisfies the filtering algorithm; f al se otherwise.
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org.ocap.dvr.navigation

RecordingListliterator

Declaration
public interface RecordingListlterator

Description
This iterator could be used to traverse entries in a RecordingList.

Member Summary

Methods
bool ean hasNext ()
Testsif thereisaRecor di ngLi st Ent ry in the next position in the list.
bool ean hasPrevi ous()
Testsif thereisaRecor di ngLi st Ent ry in the previous position in the list.
next Recor di ngLi st Entry()
org. ocap. dvr. Recordi ng Reportsthe next Recor di ngLi st Ent ry objectinthelist.
Li stEntry
previ ousRecor di ngLi st Entry()
or g. ocap. dvr. Recor di ng Reports the previous Recor di ngLi st Ent ry object in the list.
Li stEntry
voi d toBeginning()
Resets the iterator to the beginning of the list, such that hasPr evi ous() returns
f al se and next Recor di ngLi st Entry() returnsthefirst
Recor di ngLi st Ent ry inthelist (if thelist is not empty).
void toEnd()
Setstheiterator to the end of thelist, such that hasNext () returnsf al se and
previ ousRecor di ngLi st Entry() returnsthelast Recor di ngLi st Entry
inthelist (if thelist is not empty).
M ethods
hasNext()

publ i c bool ean hasNext ()
Testsif thereisaRecor di ngLi st Ent ry in the next position in the list.

Returns: true if thereisaRecor di ngLi st Ent ry inthenext position in thelist; f al se
otherwise.

hasPrevious()

publ i c bool ean hasPrevious()
Testsif thereisaRecor di ngLi st Ent ry in the previous position in the list.

Returns: true if thereisaRecor di ngLi st Ent ry inthe previous position inthelist; f al se
otherwise.
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nextRecordingListEntry()
public org.ocap. dvr. Recordi ngLi st Entry next Recordi ngLi stEntry()

Reports the next Recor di ngLi st Ent ry object in thelist. This method may be called repeatedly to
iterate through the list.

Returns: TheRecor di ngLi st Ent ry object at the next positionin the list.

Throws:
java. util.NoSuchEl ement Excepti on - If theiteration has no next
Recor di ngLi st Entry.

previousRecordingListEntry()
public org.ocap. dvr. Recordi ngLi stEntry previ ousRecor di ngLi st Entry()

Reports the previous Recor di ngLi st Ent r y object in the list. This method may be called
repeatedly to iterate through the list in reverse order.

Returns: TheRecor di ngLi st Ent r y object at the previous position in the list.

Throws:
java. util.NoSuchEl ement Excepti on - If theiteration has no previous
Recor di ngLi st Entry.

toBeginning()
public void toBeginning()

Resets the iterator to the beginning of thelist, such that hasPr evi ous() returnsf al se and
next Recor di ngLi st Ent ry() returnsthefirst Recor di ngLi st Ent ry inthelist (if thelistis
not empty).

toEnd()

public void toEnd()
Setsthe iterator to the end of thelist, such that hasNext () returnsf al se and

previ ousRecor di ngLi st Entry() returnsthelast Recor di ngLi st Entry inthelist (if the
list is not empty).
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org.ocap.dvr.navigation

RecordingStateHilter

Declaration
public final class RecordingStateFilter extends RecordingListFilter

java. |l ang. Ooj ect

+--o0rg.ocap. dvr. navi gati on. Recordi ngLi stFilter

+--o0rg.ocap. dvr. navi gati on. Recordi ngStateFil ter

Description
Filter to filter based on values returned by the getState method in
or g. ocap. dvr. Recor di ngSessi on .

Member Summary
Constructors
RecordingStateFilter(int state)

Constructs the filter based on a particular state type (PENDING, FAILED, etc.)

Methods
bool ean accept (org. ocap. dvr. Recordi ngListEntry entry)
Testsif thegivenor g. ocap. dvr. Recor di ngLi st Entry passesthefilter.
int getFilterValue()
Reports the value of state used to create thisfilter.
Constructors

RecordingStateFilter (int)
public RecordingStateFilter(int state)

Constructs the filter based on a particular state type (PENDING, FAILED, eic.)

Parameters:
st at e - Value for matching the state of aor g. ocap. dvr. Recor di ngSessi on instance.

M ethods

accept(RecordingListEntry)

publ i c bool ean accept (org. ocap. dvr. RecordingLi stEntry entry)
Testsif thegiven or g. ocap. dvr. Recor di ngLi st Ent ry passesthefilter.

Overrides. accept inclassRecordi ngLi stFilter
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Parameters:
ent ry - Anindividua RecordingListEntry to be evaluated against the filtering algorithm.

Returns: trueif org. ocap. dvr. Recor di ngSessi on contained within the
RecordingListEntry parameter isin the state indicated by the filter value; f al se otherwise.

getFilter Value()
public int getFilterValue()

Reports the value of state used to create thisfilter.
Returns: Thevaue of state used to create thisfilter.
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Annex C org.ocap.media

This annex presents additions to the org.ocap.media package defined in OCAP 1.0.

Package

org.ocap.media

Class Summary

Interfaces

Ti meShi ft Cont r ol This interface represents a trick-mode control that can be used for retrieving more
information corresponding to the playback of the time-shift buffer.
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org.ocap.media

TimeShiftControl

Declaration
public interface TimeShiftControl extends javax.medi a.Control

All Superinterfaces: j avax. medi a. Contr ol

Description

This interface represents atrick-mode control that can be used for retrieving more information
corresponding to the playback of the time-shift buffer. This control will only be availableif the service
being presented on the service context is a broadcast service and if thereis atime-shift buffer associated
with the service context.

Member Summary

Methods
j avax. nedi a. Tinme get Begi nni ngOf Buffer ()
Get the mediatime corresponding to the current beginning of the time-shift buffer.
javax. nedi a. Tine get EndOf Buf fer ()
Get the media time corresponding to the end of the time-shift buffer.

M ethods

getBeginningOfBuffer ()
public javax.nedia. Ti me getBegi nni ngOf Buf f er ()

Get the mediatime corresponding to the current beginning of the time-shift buffer. This could be the
mediatime corresponding to start of the buffer, before the buffer wrap around or the mediatime
corresponding to the beginning of the valid buffer area after the wrap around.

Returns: mediatime corresponding to the beginning of the time-shift buffer.

getEndOfBuffer ()
public javax.nedia. Time get EndOf Buf fer ()

Get the mediatime corresponding to the end of the time-shift buffer. This could be the current system
timeif the time-shift recording is still ongoing or the mediatime corresponding to the end point for the
valid area of the time-shift buffer.

Returns: mediatime corresponding to the end of the time-shift buffer.
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Annex D org.ocap.storage

This annex presents additions to the org.ocap.storage package defined in OCAP 1.0.

Package

org.ocap.storage

Class Summary

Interfaces

Al | ocat eTi meShi ft Buffe
r Option

Medi aSt or ageOpt i on

Medi aSt or ageVol une

SpaceAl | ocat i onHandl er

Ti meShi ft Buf f er Opti on

Classes

Ext endedFi | eAccessPerm
i ssions

Thisinterface represents a context that can be contained within a StorageProxy and can
be used to allocate a time-shift buffer.

This interface represents an option object provided by a St or agePr oxy that
supports media volumes (Medi aSt or ageVol une ) that are used by the DVR
recording and playback APIsfor storing media content.

This interface represents a media volume on a storage device and is contained within a
St or agePr oxy .

A classimplementing this interface decides whether requests to alocate storage space
should be allowed or not.

This interface represents a time-shift buffer that can be used to buffer and apply trick
modes to a live multi-media stream.

Thisclassextendsor g. dvb. i 0. persi stent. Fi | eAccessPer i ssi ons to
let granting applications provide read and write file access to applications that have an
organization identifier different from a granting application.
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org.ocap.storage

AllocateTimeShiftBufferOption

Declaration
public interface All ocateTi meShiftBufferOption

Description

This interface represents a context that can be contained within a StorageProxy and can be used to alocate
atime-shift buffer. This context will only be contained within StorageProxy objects that also contain a
MediaStorageContext object. The implementation shall choose alocation in the storage context where the
buffer can fit.

Member Summary

Fields
static int RESET_AT_CHANNEL_ CHANGE
Clear the time shift buffer after every channel change
static int SAVE _AT_CHANNEL CHANGE
Keep the contents of the time shift buffer even after channel changes
M ethods
Ti meShi ft Buf fer Qpti on all ocateMedi aBuffer(long size, java.lang. String nane, int
opti ons)
Allocates a time-shift buffer.
Il ong getM ni nunBufferSize()
Gets the implementation specific minimum time-shift buffer size for this storage
device.
Fields

RESET_AT_CHANNEL_CHANGE
public static final int RESET_AT_CHANNEL_CHANGE

Clear the time shift buffer after every channel change

SAVE_AT_CHANNEL_CHANGE
public static final int SAVE_AT_CHANNEL_CHANGE

Keep the contents of the time shift buffer even after channel changes
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M ethods

allocateM ediaBuffer (long, String, int)

public org.ocap. storage. Ti neShi ft Buf fer Opti on al | ocat eMedi aBuffer(long size,
java.lang. String nanme, int options)
throws |11 egal Argunent Exception, QutOf MenoryError

Allocates a time-shift buffer. The time-shift buffer shall be added to the St or agePr oxy using the
name parameter and an appropriate event shall be generated.

Parameters:
Si ze - Size of the time-shift buffer in bytes.

name - Name of the time-shift buffer.
opt i ons - time-shift buffer options.
Returns: The TimeShiftBufferOption allocated.

Throws:
java.l ang. Il | egal Argunent Excepti on - if sizeistoo small for the implementation
specific minimum buffer size.
java.l ang. Il | egal Argunent Except i on - if the name is not unique within the resource
registry.
OutOfMemoryException - if the storage device does not have enough remaining room for the
buffer.

| OException - if the allocation will exceed the playback bandwidth of the storage device based on
the @{ link MediaStorageContext} getPlaybackBandwidth method.

j ava. |l ang. Qut Of Menor yEr r or

getMinimumBuffer Size()
public |l ong getM ni munBufferSize()
Gets the implementation specific minimum time-shift buffer size for this storage device.
Returns: Minimum size of an allocatable time-shift buffer in bytes.
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org.ocap.storage o
ExtendedFil eA ccessPermissions

Declar ation

public class ExtendedFil eAccessPerni ssions extends
org. dvb.io. persistent. Fil eAccessPerm ssi ons

java. |l ang. Ooj ect

+--org.dvb.io. persistent.Fil eAccessPerni ssi ons

+--0rg.ocap. st orage. Ext endedFi | eAccessPer nm ssi ons

Description

Thisclassextendsor g. dvb. i 0. persi stent. Fi | eAccessPer m ssi ons tolet granting
applications provide read and write file access to applications that have an organization identifier different
from a granting application.

Member Summary

Constructors

Ext endedFi | eAccessPer mi ssi ons(bool ean readWr | dAccessRi ght,

bool ean writeWrl| dAccessRi ght, bool ean

readOr gani sati onAccessRi ght, bool ean

writeOrgani sati onAccessRi ght, bool ean

readAppl i cati onAccessRi ght, bool ean

writeApplicationAccessRight, int[]

ot her Or gani zat i onsReadAccessRi ghts, int[]

ot her Organi zati onsWiteAccessRi ghts)
This constructor encodes application, application organization, and world file access
permissions as a set of booleans, and other organizations file access permissions as
arrays of granted organization identifiers.

M ethods
int[] getReadAccessOrgani zationlds()
Gets the array of organization identifiers with read permission.
int[] getWiteAccessOrganizationlds()
Gets the array of organization identifiers with write permission.
voi d setPernissions(bool ean readWr | dAccessRi ght, bool ean
writeWdrl dAccessRi ght, bool ean readOrgani sati onAccessRi ght,
bool ean witeOr gani sati onAccessRi ght, bool ean
readAppl i cati onAccessRi ght, bool ean
writeApplicationAccessRight, int[]
ot her Or gani zat i onsReadAccessRi ghts, int[]
ot her Or gani zat i onsWiteAcessRi ghts)
This method allows to modify the permissions on this instance of the
ExtendedFileAccessPermission class.
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Constructors

ExtendedFileAccessPer missions(boolean, boolean, boolean, boolean, boolean, boolean, int[],
int[])

publ i ¢ Ext endedFi | eAccessPer nm ssi ons(bool ean readWr | dAccessRi ght,
bool ean writeWrl dAccessRi ght, bool ean readOrgani sati onAccessRi ght,
bool ean writeOrgani sati onAccessRi ght,
bool ean readApplicati onAccessRi ght, bool ean witeApplicationAccessRi ght,
int[] otherOrganizati onsReadAccessRi ghts,
int[] otherOrganizati onsWiteAccessRi ghts)

This constructor encodes application, application organization, and world file access permissions as a
set of booleans, and other organizations file access permissions as arrays of granted organization
identifiers.

Parameters:
readWor | dAccessRi ght - read accessfor all applications

writeWdrl dAccessRi ght - write accessfor al applications

readOr gani zat i onAccessRi ght - read access for applications with the same organization
as the granting application.

writeOrgani zati onAccessRi ght - write accessfor applications with the same
organization as the granting application.

readAppl i cati onAccessRi ght - read accessfor the owner.
writeApplicationAccessRi ght - writeaccessfor the owner.

ot her Organi zat i onsReadAccessRi ght s - array of other organization identifiers with
read access. Applications with an organization identifier matching one of these organization
identifierswill be given read access.

ot her Organi zati onsWit eAccessRi ght s - array of other organization identifiers with
write access. Applications with an organization identifier matching one of these organization
identifiers will be given write access.

M ethods

getReadAccessOrganizationl ds()
public int[] get ReadAccessOrgani zati onl ds()

Gets the array of organization identifiers with read permission.

Returns: Array of organization identifiers with read permission.

getWriteAccessOr ganizationl ds()
public int[] getWiteAccessOrgani zationlds()

Getsthe array of organization identifiers with write permission.

Returns: Array of organization identifiers with write permission.
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setPer missions(boolean, boolean, boolean, boolean, boolean, boolean, int[], int[])

public void setPerm ssions(bool ean readWr| dAccessRi ght,

bool ean writeWrl dAccessRi ght, bool ean readOrgani sati onAccessRi ght,

bool ean writeOrgani sati onAccessRi ght,

bool ean readApplicati onAccessRi ght, bool ean witeApplicationAccessRi ght,
int[] otherOrganizati onsReadAccessRi ghts,

int[] otherOrganizati onsWiteAcessRi ghts)

This method allows to modify the permissions on this instance of the ExtendedFileA ccessPermission
class.

Parameters:

ReadWr | dAccessRi ght - read access for all applications
WiteWrl dAccessRi ght - write accessfor al applications
ReadOr gani zat i onAccessRi ght - read access for organization
Wit eOrgani zati onAccessRi ght - write accessfor organization
ReadAppl i cati onAccessRi ght - read access for the owner
Wit eApplicati onAccessRi ght - write access for the owner

ot her Organi zat i onsReadAccessRi ght s - array of other organization identifiers with
read access. Applications with an organization identifier matching one of these organization
identifierswill be given read access.

ot her Organi zati onsW it eAccessRi ght s - array of other organization identifiers with
write access. Applications with an organization identifier matching one of these organization
identifiers will be given write access.

76

CablelLabs® D org.ocap.storage



OCAP DVR

OC-SP-OCAP-DVR-101-040524

org.ocap.storage

MediaStorageOption

Declar ation

public interface Medi aStorageOption

Description

This interface represents an option object provided by a St or agePr oxy that supports media volumes
(Medi aSt or ageVol une ) that are used by the DVR recording and playback APIs for storing media

content.

The interface distinguishes between content accessible through the DVR APIs and as general purpose files.
Implementations may store these different type of content in one or more filesystems. Thisis transparent to
an application. Only the general purpose files are visible through the normal file and directory classesin

javaio.

The interface can be used to query the amount of storage the storage proxy has for storing all types of
application-visible content. (Some of the capacity may be reserved for internal system use.)

The interface also supports the initialization of the storage proxy with a specified allocation between the
two types. However, on some implementations, changing the allocations may require filesystems to be
destroyed and recreated which may result in the deletion of all application-visible content associated with
the storage proxy, including any storage volumes. On other implementations, a change in allocations may
requiresome or al content of the type being reduced to be destroyed. Initialization should be done with

extreme caution.

Member Summary

M ethods
Medi aSt or ageVol unme

|l ong

Medi aSt or ageVol une

| ong

| ong

|l ong

| ong

voi d

al | ocat eMedi aVol une(j ava. |l ang. Stri ng nane,
Ext endedFi | eAccessPer ni ssi ons fap)
AllocatesaMedi aSt or ageVol une .
get Al | ocat abl eMedi aSt or age()
Getstotal allocatable media storage available for all MediaStorageVolume instances.
get Def aul t Recor di ngVol urne()
Gets the default volume that the implementation setup as the default recording volume
for the containing St or agePr oxy .
get Pl aybackBandwi dt h()
Gets the playback bandwidth in bits-per-second when only one playback stream and
no record streams are open on the entire storage device.
get Recor dBandwi dt h()
Gets the record bandwidth in bits-per-second when only one record stream and no
playback streams are open on the entire storage device.
get Tot al Gener al St or ageCapacity()
Getsthe total capacity of the GPFS available for application use in the storage device.
get Tot al Medi aSt or ageCapaci ty()
Gets the total capacity of the MEDIAFS available for application use in the storage
device.
initialize(long nedi af sSi ze)
Initializes the storage device so that the there are at least mediafsSize bytes available
for MEDIAFS use.
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Member Summary

bool ean si mul t aneousPl ayAndRecor d()
Indicates if the storage device supports simultaneous play and record.

M ethods

allocateM ediaVolume(String, ExtendedFileA ccessPer missions)

publ i c org. ocap. storage. Medi aSt or ageVol une al | ocat eMedi aVol une(j ava. | ang. Stri ng nane,
or g. ocap. st orage. Ext endedFi | eAccessPer m ssi ons fap)
throws |11 egal Argunent Exception

Allocates aMedi aSt or ageVol une . A media volume can contain multi-media content that may
impose |/0O bandwidth criteria upon the storage device. The new volume will be owned by the
application that alocated it.

Parameters:
nane - Name of the new MediaStorageVolume.

f ap - Access permissions of the new MediaStorageVolume.
Returns: Allocated volume storage.

Throws:
java. |l ang. Il | egal Argunent Except i on - if the name does not meet Java 1.1.8 directory
naming conventions, or if the type is not supported by the storage device.

java.l ang. SecurityExcepti on - if the calling application is unsigned.

getAllocatableM ediaStor age()
public |l ong getAll ocat abl eMedi aSt orage()
Gets total allocatable media storage available for all MediaStorageVolume instances.
Returns: Size of allocatable media storagein bytes.

getDefaultRecor dingVolume()
public org.ocap. storage. Medi aSt or ageVol une get Def aul t Recor di ngVol une()

Gets the default volume that the implementation setup as the default recording volume for the
containing St or agePr oxy .

Returns: Default recording volume for the storage device.

getPlaybackBandwidth()
public | ong getPl aybackBandw dt h()

Gets the playback bandwidth in bits-per-second when only one playback stream and no record streams
are open on the entire storage device.

Returns: Playback bandwidth in bits-per-second.

getRecor dBandwidth()
public | ong get Recor dBandwi dt h()
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Getsthe record bandwidth in bits-per-second when only one record stream and no playback streams are
open on the entire storage device.

Returns: Record bandwith in bits-per-second.

getTotalGener al Stor ageCapacity()
public | ong getTotal General St orageCapaci ty()
Getsthetotal capacity of the GPFS available for application use in the storage device.
Returns: Total general purpose capacity of the storage device.

getTotalM ediaStor ageCapacity()
public | ong get Tot al Medi aSt or ageCapaci ty()
Gets the total capacity of the MEDIAFS available for application use in the storage device.
Returns: Total audio/video capacity of the storage device.

initialize(long)

public void initialize(long nmediafsSize)
throws |11 egal Argunent Exception, |11 egal StateException

Initializes the storage device so that the there are at |east mediafsSize bytes available for MEDIAFS
use. The effects of initialization may include the deletion of al application visible content associated
with the storage proxy. Calling this method may remove application access to storage on the device for
the duration of the call. It may cause the abnormal termination of applications with open files
associated with the storage proxy. This method will block until the storage proxy is again ready for use.

Parameters:
medi af sSi ze - New size of the total MEDIAFS capacity in bytes.
Throws:
java.l ang. Il | egal Argunent Except i on - if thetotal of the parameters does not equal

the value returned by the getTotal M ediaStorageCapacity method added to the val ue returned by the
getTotal General StorageCapacity method.

java.lang. Il | egal St at eExcepti on - if the sizes cannot be changed by the
implementation for any reason.

simultaneousPlayAndRecord()

publ i c bool ean si nmul t aneousPl ayAndRecor d()
Indicatesif the storage device supports simultaneous play and record.

Returns: Trueif simultaneous play and record is supported, otherwise returns false.
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org.ocap.storage

MediaStorageVolume

Declaration
public interface Medi aStorageVol une

Description

This interface represents a media volume on a storage device and is contained within a St or agePr oxy .
A MediaStorageVolume is a specialized L ogical StorageVolume that supports the recording and playback of
media content through the DVR. The volume also provides a mechanism for allocating a fixed amount of
storage for use by recordings on the volume.

Member Summary

Methods
void allocate(long bytes)
Allocates the specified amount of storage from the containing StorageProxy for use by
recordings made to this volume.
This page intentionally lef¥ Bidtk @l | owAccess(j ava. |l ang. String organi zati ons)
Adds alist of Organization to the list of Organization who are allowed to use this
volume.
Il ong get Al l ocat edSpace()
Gets the amount of space allocated on this volume.
java.lang. String[] getAllowedList()
Returns the list of Organizations who are allowed to use this volume.
I ong get FreeSpace()
Gets the remaining available space from an allocation.
voi d renoveAccess(java.lang. String organi zation)
Removes an Organization from the list of Organization who are allowed to use this
volume.

M ethods

allocate(long)
public void allocate(long bytes)

Allocates the specified amount of storage from the containing StorageProxy for use by recordings
made to this volume. The volume is guaranteed to be able to use this amount of storage without
requiring the deletion of the contents of other volumes and is also limited to using no more than the
allocated amount of storage. The amount of space allocated may be rounded up to meet platform
reguirements. Once the storage on the volume reaches the amount allocated, the behavior isthe same as
if the storage device werefull, e.g. a SpaceFullException isthrown or a RecordingAlertEvent
generated.

A value of zero indicates that the volume has no minimum guaranteed size and may also use as much
space asis available. Until set with the alocate() method, the space alocted is zero.

80 CablelLabs®



OCAP DVR OC-SP-OCAP-DVR-101-040524

Subsequent callsto allocate() change of the existing allocation. However, if anew allocation size istoo
small to contain existing recordings, a lllegal ArgumentException is thrown and the allocation sizeis
not changed. Except when the allocation size is changed to zero, which removes the limit and the
guaranteed storage size. The allocated space can only be released by an explicit call to alocate() or
through the deletion of the storage volume.

Parameters:
byt es - Number of bytesto allocate.

byt es - Number of bytesto allocate.

Throws:
java. | ang. SecurityExcepti on - if the caling application does not have
MonAppPermission(* storage™) permission.
java. | ang. SecurityExcepti on - if the calling application does not have
MonAppPermission(* storage”) permission.

java.l ang. Il | egal Argunent Except i on - if the requested amount of storage exceeds
the amount available for allocation, or reduces the previous allocation making it too small for
existing recordings.

allowAccess(String[])

public void all owAccess(java.lang. String[] organizations)

Adds alist of Organization to the list of Organization who are allowed to use this volume. The volume
is owned by the application that created the volume, but is accessable to any record requests where the
Organization string matches one of the strings in the organization array.

Parameters:
organi zat i ons - An array of strings representing organizations that are allowed to use this
volume. The String passed as a parameter to the record method should match one of these strings
to record onto this volume. If an array of length O is passed, any application can use this volume.

Throws:
java. |l ang. Securi tyExcepti on - if the calling application is not the owner of the volume
or does not have MonA ppPermission(“ storage”) permission.

getAllocatedSpace()
public | ong getAll ocatedSpace()

Gets the amount of space allocated on this volume. If the allocate method has not been called for, the
volume of this method returns O.

Returns: Number of bytes allocated.

getAllowedL ist()
public java.lang. String[] getAll owedLi st()

Returns the list of Organizations who are allowed to use this volume. The volume is owned by the
application that created the volume, but is accessable to any record requests where the Organization
string matches one of the strings in the organization array.

Returns: An array of strings representing organizations that are allowed to use this volume.
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getFreeSpace()

public | ong getFreeSpace()

Gets the remaining available space from an allocation. If no space has been allocated or no allocated
space has been used, this method returns the same value as the getAll ocatedSpace method. Typically,
this method will return a value that is changing rapidly.

Returns: Number of bytes available for use from an allocation.

removeAccess(String)

public void renpbveAccess(java.lang. String organi zati on)

Removes an Organization from the list of Organization who are allowed to use this volume.
Parameters:
or gani zat i on - A string representing an organization that should be removed from the list of
allowed organizations.
Throws:
java. |l ang. Securi tyExcepti on - if the calling application is not the owner of the volume
or does not have MonA ppPermission(“ storage”) permission.
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org.ocap.storage

SpaceAllocationHandler

Declaration
public interface SpaceAl |l ocati onHandl er

Description
A classimplementing thisinterface decides whether requests to allocate storage space should be allowed or
not.

Member Summary
Methods
long all owReservation(Logi cal StorageVol une vol une,
org. dvb. application. Appl D app, |ong spaceRequest ed)
This method should be used by the implementation to alow the
SpaceAllocationHandler to grant arequest to reserve space.
M ethods

allowReser vation(L ogical StorageVolume, Appl D, long)

public long all owReservati on(Logi cal St orageVol ume vol une,
org. dvb. application. Appl D app, |ong spaceRequest ed)

This method should be used by the implementation to allow the SpaceAllocationHandler to grant a
request to reserve space.

Parameters:
vol ume - The Logical StorageVVolume on which the reserved space is requested.

app - The requesting application.
spaceRequest ed - The new value of the reservation if the request is granted.
Returns: the space granted.
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org.ocap.storage

TimeShiftBufferOption

Declaration
public interface TimeShiftBufferOption

Description
This interface represents a time-shift buffer that can be used to buffer and apply trick modes to alive multi-
media stream.

A time-shift buffer may be internal to a storage device and can only be recorded to that device.

Member Summary

Methods
voi d attach(javax.tv.service. sel ection. Servi ceCont ext
servi ceCont ext)
Attaches the time-shift buffer to a
javax.tv.service. sel ection. Servi ceCont ext .
void detach()
Detaches the time-shift buffer from a ServiceContext.
I ong getM ni nunBufferSize()
Gets the implementation specific minimum time-shift buffer size for this storage
device.
get Servi ceCont ext ()
javax.tv.service.sel ec Gets the ServiceContext the time-shift buffer is currently attached to.

tion. Servi ceCont ext
St or agePr oxy get St orageProxy()

Gets a StorageProxy that the time-shift buffer is internal or otherwise dedicated to for
recording purposes.

I ong get Tot al Capaci ty()
Gets the total capacity of the time-shift buffer.

long resize(long newsSize)
Resizes the time-shift buffer.

M ethods

attach(ServiceContext)

public void attach(javax.tv.service.sel ection. ServiceContext serviceContext)
throws |11 egal StateException

Attachesthetime-shift buffer toaj avax. t v. servi ce. sel ecti on. Servi ceCont ext .If the
time-shift buffer is already attached to the ServiceContext parameter, this method does nothing. If the
time-shift buffer is already attached to a ServiceContext, other than the parameter, the attach method
throws an exception. Otherwise, the time-shift buffer is associated with the ServiceContext parameter
if the ServiceContext argument is valid and is not presenting.
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Parameters:
servi ceCont ext - The ServiceContext to attach the time-shift buffer to.

cl i ent - Thereserving ResourceClient.

Throws:
java.l ang. SecurityExcepti on - if the caller does not have
ServiceContextPermission(“access’, “*”).

java.l ang. Il | egal St at eExcepti on - if the ServiceContext isin the PRESENTING
state, or if the ServiceContext has been destroyed, or if the time-shift buffer is aready attached to a
ServiceContext different from the parameter, and which isin the PRESENTING state.

detach()
public void detach()
throws |11 egal StateException
Detaches the time-shift buffer from a ServiceContext. If not attached this method returns silently.
Throws:

java.l ang. SecurityExcepti on - if the caller does not have
ServiceContextPermission(“access’, “*”).

java.l ang. Il 1 egal St at eExcepti on - if the ServiceContext isin the PRESENTING
state.

getMinimumBuffer Size()
public | ong getM ni munBufferSize()
Gets the implementation specific minimum time-shift buffer size for this storage device.

Returns: Minimum size of an allocatable time-shift buffer in bytes.

getServiceContext()

public javax.tv.service.sel ection. Servi ceContext get Servi ceContext ()
Gets the ServiceContext the time-shift buffer is currently attached to.
Returns: Thetime-shift buffer the ServiceContext is currently attached to. If not attached returns null.

getStor ageProxy()
publ i c StorageProxy get StorageProxy()

Gets a StorageProxy that the time-shift buffer isinternal or otherwise dedicated to for recording
purposes. If the time-shift buffer is not so dedicated this method shall return null.

Returns: Dedicated storage device or null.

getTotal Capacity()
public | ong getTotal Capacity()
Gets the total capacity of the time-shift buffer.
Returns: Total capacity in kilo-bytes.
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resize(long)
public long resize(l ong newSi ze)
throws |11 egal Argunent Exception, |11 egal StateException

Resizes the time-shift buffer. A time-shift buffer can only bere-sized if it is not attached to a
javax.tv.service. sel ection. Servi ceCont ext ,orif the ServiceContext it is attached to
isnot in the PRESENTING state. The implementation may round the size up to avalue that is
consistent with the storage device configuration.

Parameters:
newSi ze - New size of the time-shift buffer in bytes.

Returns. Actual new size of the time-shift buffer.

Throws:
java.l ang. Il | egal Argunent Except i on - if the newSize parameter is smaller than the

minimum buffer size or larger than availabl e storage space.

java.l ang. ||| egal St at eExcept i on - if the time-shift buffer is attached to a
ServiceContext in the PRESENTING state.
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