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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-g
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rights
ISO

This

revised.

15740 was prepared by Technical Committee ISO/TC 42, Photography.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F
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. ISO shall not be held responsible for identifying any or all such patent rights.
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Introduction

This second edition of ISO 15740 (hereinafter designated PTP v1.1) provides optional support for new
increased performance and compatibility. All new constructs are fully backward compatible with the first
edition (hereinafter designated PTP v1.0) and are optional. See 5.5.2 for standard version.

For the pur )
devices with |persistent storage which capture a digital two-dimensional image at a discrete point in timg,|Most
DSPDs include interfaces that can be used to connect to a host computer or other imaging device;~such as a
printer. A nimber of high speed interface transports has been developed, including USB, ‘TCP/IH and
IEEE 1394 (FireWire). This International Standard is designed to provide requirements for communicating with
DSPDs. Thig includes communications with any type of device, including host computers,“direct printers and
other DSPD$ over a suitable transport. The requirements include standard image reférencing behayiour,
operations, responses, events, device properties, datasets and data formats to ensure interoperability| This
International|Standard also provides optional operations and formats, as well as extension mechanisms.

This Internatjonal Standard specifies the following:

— behaviolir requirements for DSPDs; this includes the baseline featur€s a device needs to support in forder
to provide interoperability over conforming transports;

— functiongl requirements needed by a transport to facilitate’ the creation of a transport-depepdent
implemgntation specification that conforms to this International Standard;

— a high-lgvel protocol for communicating with and between DSPDs consisting of operation, datg and
responsg phases;

— sets of uggested data codes and their usagées-including
— OpgrationCodes,
— RegponseCodes,
— ObjectFormatCodes,
— DeMVicePropCodes;

— EventCodes;

— reqTired datasets and their usages,

— a means of describing data object associations and filesystems and
— mechanisms for implementing extensibility.

This International Standard does not attempt to define any of the following:

— any sort of device discovery, enumeration or transport aggregation methods; implementation of this
functionality is left to the transports and the platforms upon which support for this International Standard is

implemented;

— an application programming interface; this is left to the platforms upon which support for this International
Standard is implemented.

Vi © 1SO 2008 — All rights reserved
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This International Standard has been designed to appropriately support popular image formats used in digital
still cameras, including the Exif and TIFF/EP formats defined in ISO 12234-1[13] and ISO 12234-2, as well as
the Design Rule for Camera Filesystem (DCF) and the Digital Print Order Format (DPOF).

The technical content of this International Standard is closely related to PIMA 15740:2000. The main
difference is that PIMA 15740:2000 includes an informative annex describing a USB implementation of
ISO 15740. This information is not included in this International Standard, which instead references the USB
still device class document developed by the Device Working Group of the USB Implementers Forum.

PTP v1.1 provides optional support for new increased performance and compatibility. All new constructs are
fully backward compatible with PTP v1.0 and are optional.

—  Performance Enhancements:

Support for retrieval of ObjectHandles in enumerated chunks, via specification.oflithree
operations and a new response code. This may reduce long response times,fer some
possess large numbers of objects.

Support for optional arbitrary resizing prior to image transmission vialspecification of a n|
GetResizedImageObiject. In PTP v1.0, image sizes might be requesiéed in full-resolution
size only.

Support for arrays of datasets. This can be used to reduce the number of required
necessary for device characterization from being a function of the number of objects on
one.

An optional fast file characterization operation(called GetFilesystemManifest that exy
arrays to request, in a single transaction, only the minimum data required to characte
filesystem. Many initiators, particularly -i@’, printing scenarios, are interested in fa
characterization for access to a specifically named file in a particular place. This ¢
significantly improve end-user workflew’ latency. This single operation replaces the typ|
many GetObjectinfo requests with-a-binary filesystem manifest. This manifest is defineq
array of a subset of the standard-Objectinfo dataset called the ObjectFilesystemInfo

operation replaces the need--for many GetObjectinfo calls, while also avoiding t
responders to perform mahy internal file-opens on the fly, or to cache Objectinfo imag
often held persistenly only~‘inside” internal image files (e.g. TIFF tags inside EXIF JPEG
communicate only the fast filesystem information.

Compatibility Enhanéements:

An optional\mechanism to support multiple vendor extension sets. This is specified
VendorExtensionMap dataset, and two new optional operations that may be invoked
session) (GetVendorExtensionMaps and GetVendorDevicelnfo).

The optional fast file characterization method GetFilesystemManifest natively suppo

new optional
initiators that

ew operation
or thumbnail

transactions
the device to

loits dataset
Fize a typical
5t filesystem
apability can
cal series of
as a simple
Hataset. This
he need for
b data that is
s), to quickly

via the new
outside of a

ts extremely

large objects, by requiring 8-bytes for object size (UINT64), as opposed to the standard 4

L-bytes.

A new standard ObjectFormatCode to support the Digital Negative file format (DNG).

Feature Enhancement:

An optional mechanism for handling streaming content. This is specified via the new Streaminfo
dataset, as well as the supporting GetStreaminfo and GetStream operations, as well as some

optional new supporting DeviceProperties. This is described in a new Clause 14.

© 1SO 2008 — All rights reserved
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INTERNATIONAL STANDARD ISO 15740:2008(E)

Photography — Electronic still picture imaging — Picture
transfer protocol (PTP) for digital still photography devices

1 cope

This [International Standard provides a common communication protocol for exchangihg images with and
betwgen digital still photography devices (DSPDs). This includes communication betwéen DSHDs and host
computers, printers, other digital still devices, telecommunications kiosks and image storage| and display
deviges.

This protocol is transport- and platform-independent.

2 ormative references

The following referenced documents are indispensable for«thie application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the¢ referenced
docupent (including any amendments) applies.

ISO 8601, Data elements and interchange formats —-Information interchange — Representation|of dates and
timeg

ISO 12234-2, Electronic still-picture imaging. — Removable memory — Part 2: TIFF/EP image dafa format

ISO/IEC 10646, Information technology(—Universal Multiple-Octet Coded Character Set (UCS)

ISO/IEC 10918-1:1994, Information\technology — Digital compression and coding of continupus-tone still
imaggs: Requirements and guidélines

IEC §1966-2-1, Multimedia Systems and equipment — Colour measurement and management— Part 2-1:
Cololir management — Default RGB colour space — sRGB

3 Terms and.definitions
For the purposes of this document, the following terms and definitions apply.
31

albu
end-user-created object used to logically group data objects according to some user-defined criteria

NOTE An album might or might not be a physical folder in a filesystem. In this International Standard, an album is a
type of association.

3.2
association
logical construct used to expose a relationship between discrete objects

NOTE Associations are used to indicate that separate data objects are related. Associations are represented like
folders, and can be nested using a standard branched hierarchical tree structure.

EXAMPLE A time sequence, or user-defined groupings by content or capture session.

© 1SO 2008 — All rights reserved 1
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3.3
connection
transport-provided mechanism for establishing paths for transferring data between devices

3.4

datacode

16-bit unsigned integer whose Most Significant Nibble (4 bits) is used to indicate the category of code and
whether the code value is standard or vendor-extended

3.5
data object

H th Ay v AF Aot that fvniaalhy Avicte Tn nAraictant ctara~nn Af S NMODM Ay Aty AAviaA
|mage oro Pty PC O Catatrat ty prearty CATSto T P TrSiSteTrtStoagtOro Do D O Ot vicT

3.6
dataset
transport-independent collection of one or more individual data items with known interpretations

NOTE Datasets are not necessarily opaque nor atomic to transport implementations.
3.7

Design Rulg for Camera Filesystem

DCF

standard corfvention for camera filesystems which specifies the file formatsfoldering and naming convengtions
in order to prpmote file interoperability between conforming digital photogtaphy devices

3.8
device discovery
act of determining the set of all devices present on a particular transport or platform that are physicdlly or
logically accgssible

3.9
digital still ghotography device
DSPD
device with pgersistent storage which captures d two-dimensional digital still image

3.10
Digital Print|Order Format
DPOF
standardized| ASCII file stored on-removable media along with the image files that indicates how many cppies
of which images should be printed

NOTE DIPOF also allows/index prints, cropping, and text overlays to be specified.
3.11
enumeratio

act of creatir'{g an‘ordered increasing numerical list that contains one representative element for each mgmber
of a set

3.12

Exif/lJPEG

compressed file format for digital cameras in which the images are compressed using the baseline JPEG
standard described in ISO 12234-2

NOTE In Exif, metadata and thumbnail images are stored using TIFF tags within an application segment at the
beginning of the JPEG file.

3.13

folder
optional sub-structure in a hierarchical storage area that can contain data objects

2 © 1SO 2008 — All rights reserved
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3.14

FlashPix

image file format, defined in FlashPix Format Specification, using a structured storage file containing metadata
and a tiled, hierarchical image representation

NOTE The tiles in a FlashPix image are normally baseline JPEG images, and individual image tiles of a particular
resolution can be easily accessed for rapid display and editing.

3.15

IEEE 1394
high-speed serial bus standardized by the IEEE (Institute of Electrical and Electronics Engineers) currently
havi g clock rates of 100 _200 and 400 Mhbits/s

NOTH IEEE 1394 is often referred to as FireWire.

3.16
image aspect ratio
ratio pf the image width to the image height

3.17
imagle capture device
devige for converting a scene or a fixed image, such as a print, film or transparency, to digital image data

3.18
image output device
devide that can render a digital image to hardcopy or softcopy media

3.19
in-bgnd event
event transmitted on the same logical connection as.eperations and responses

NOTH Events are only asynchronous to the degree of data precision for which the transport implemgntation allows
event|interleaving.

initiator
devige that initiates a conversation)by opening a session, and issues all formal operations to the responder

NOTH The initiator is apalogous to the client in the client/server paradigm.

3.21
Interphational Imaging Industry Association
I3A
organization that serves to represent the common interests among manufacturers of imaging technology
prodyicts

NOTH See http://www.i3a.org.

3.22

Infrared Data Association

IrDA

infrared wireless communication system that currently supports wireless communication at data rates between
9 600 bps and 4 Mbps.

3.23

Joint Photographic Experts Group

JPEG

specific image compression method defined in ISO/IEC 10918-1

© 1SO 2008 — All rights reserved 3
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LogicalStoragelD
least significant sixteen bits of a StoragelD

NOTE

PhysicalStoragelD.

3.25
Most Signifi
MSN

cant Nibble

most significant four bits of the most significant byte

This value uniquely identifies one logical storage area within the physical store indicated in the

3.26

object aggregation

act of taking
togetherin o

3.27

ObjectHand
device-uniqu
which is proy

NOTE E
ObjectHandles

3.28
out-of-band
event transm

NOTE

3.29
personal co
PC

any persona

3.30
PhysicalSt
most signific

NOTE TH
logical store p

3.31
Portable Ne
PNG
extensible fil

Ouit-of-band events are asynchronous from operation-{ransactions.

ogagelD

one or more location-specific lists of objects that exist on a particular device and gfauping
he set

e
e 32-bit unsigned integer assigned by a device to each data object inslocal persistent st
ided to external devices

ternal recipients of an ObjectHandle must use it to reference that piece‘of data in subsequent transa
are guaranteed to be persistent over at least a session.

event
itted on a different logical connection to that for opérations and responses

mputer

computing device, which may employ various hardware architectures and operating system

nt sixteen bits of a StoragelD

is value uniquely-identifies one physical storage area on a device, although there may be more thg
br physical store)

work. Graphics

b format for lossless, portable, compressed storage of raster images

them

brage

tions.

[

N one

NOTE

3.32
protocol

PNG supports indexed colour, greyscale, truecolour and an optional alpha channel.

defined mechanisms for exchanging data between devices

3.33
pull model

use paradigm for DSPDs where the object receiver initiates the operation requests to transfer data objects
from the sender

© 1SO 2008 — All rights reserved
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3.34

push model

use paradigm for DSPDs where the object sender initiates the operation requests to transfer data objects to
the receiver

3.35
QuickDraw picture
file format consisting of sequences of saved drawing commands

NOTE QuickDraw files are commonly referred to as PICT files.
3.36
resppnder

devidge that responds to operations from the initiator
NOTH The responder is analogous to a server in the client/server paradigm.

3.37
sessjon
logical connection between two devices defining a period of time during hich obtained statg information,
such|as handle persistence, may be relied upon

3.38
square pixel sampling
imagg having equal sample spacing in the two orthogonal sampling directions

3.39
StoragelD
devige-specific four-byte unsigned integer (UINT32).that represents a unique storage area that|may contain
data pbjects

NOTH The most significant sixteen bits of a,StoragelD represent the PhysicalStoragelD, whilst the Igast significant
sixtegn bits of a StoragelD represent the LogicalStoragelD.

3.40
trangport aggregation
act of taking one or more transport*specific list of conforming devices that are logically or physically accessible
in a gystem and grouping them-in one set that spans all transports across the particular system

3.41
trangport
mearns of attaching-the digital capture device to some other digital device including a physi¢al wire or a
wirel¢ss connection

3.42
Universal . Serial Bus
uUsSB
digital interface for connecting up to 127 devices in a tiered-star topology

NOTE See http://www.usb.org.

4 Digital still photography device model

41 Overview
Digital still photography devices (DSPDs) are used to acquire digitally encoded still images. These devices

include a persistent storage capability so that any digital images and other data acquired by the device are
preserved across power cycle operations unless they are specifically deleted.

© 1SO 2008 — All rights reserved 5
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A DSPD might support many different features. This International Standard supports devices with a wide
range of potential features. However, a small number of features is required for conformance with this
International Standard, while many others are optional. Subclause 4.2 describes the required features and
functionality. Annex A describes features that are not required for conformance but which should be

implementab

le using this International Standard and its extension mechanisms.

Standard data formats for datatypes and datasets are described in Clause 5.

Clause 6 describes required and optional support for particular image and non-image formats and metadata.
Clause 6 also describes methods for associating data objects.

ImYalnTnWEY thao e A
ol U Uuict UucT

/ices.

A particular
Clause 7 des
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well as the m

Clause 9 des
to communig
optional ope
use of event
and their usg

In order to g
properties arf

Clause 15 se
particular de

4.2 Basel

4.21

The requiren
Standard.

4.2.2

The DSPD s
requirementg

4.2.3 Thumbnail support

The DSPD s

jne requirements

Gengdral

Implementation of a suitable transport

atie ol oo e ma ot a—tb fronman ot 1 a4+ BB $ $l
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cribes these requirements.

ust store images in some form of storage area. Clause 8 describes the usage of these’ storg
ethods for referencing them.

cribes the roles of devices, sessions and transactions that transports are required to use in
ate with and/or between DSPDs. Clause 10 lists the standard operations, their correspo
ation codes and their usages. Standard responses to operations are ‘defined in Clause 11
5 iIs mandatory in order to ensure synchronization between devices:xClause 12 describes e
ges.

xpose device controls and manipulate properties in a common way, a standard set of d
d their usages have been defined in Clause 13.

rves as a summary of the individual operations and-&vents that are required to be support
ices, as well as a checklist that can be used by implementers.

nents listed in 4.2.2 to 4.2.5 shall be met in order for a DSPD to conform to this Interna

hall provide approptiate hardware and software support for at least one transport that mee
specified in Clauge 7.

nallprovide support for thumbnails as described in 6.2.

S, as

order
hding
The
vents

evice

bd by

fional

s the

4.2.4 Standard image and data reference behaviour

In order to ensure interoperability, it is necessary to define a standard mechanism for describing image and

data objects

4.2.5 Asyn

present on a device. The DSPD shall meet the requirements described in Clause 6.

chronous event support

The DSPD shall be capable of generating and reacting to asynchronous events. Clause 12 describes events
and their usages.
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5 Data format specification

5.1

5.1.1

General format

Multibyte data

For the purposes of interpretability, all data fields showing internal content representations shall be read from
left to right, in order of decreasing byte significance, commonly referred to as big-endian notation. Therefore,
the left-most byte shall represent the Most Significant Byte (MSB), and the right-most byte shall represent the
Least Significant Byte (LSB). The most significant four bits of the MSB are referred to as the Most Significant

Nibbl

(LSN).

used

5.1.2

The actual multibyte format used on the wire is transport-specific, while the actual mu
at the application interface is platform-specific.

Bit format

Bit figlds presented in this International Standard are numbered so that the least.significant bit i

posit
to as

51.3
This
hexa
wher
byte
5.2

5.21

The 1
contg

on, holding the right-most position in the field; e.g. the most significant bit of a UINT32 woul
bit 31, while the least significant bit would be referred to as bit 0.

Hexadecimal notation
nternational Standard uses hexadecimal notation as a means of concisely describing multib
jecimal byte fields are represented with the prefix “Ox’.\Following this prefix are pairs o

b each pair represents one byte, with the most significant byte appearing first and the lez
bppearing last.

Data types

Datatype summary

ypes of data that are defined in this_International Standard as having specific interpretations
nt are listed in Table 1.

ficant Nibble
tibyte format

S at the zero
d be referred

yte fields. All
f characters,
st significant

of their data
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Table 1 — Datatype summary

Name Size Format PTP Version
(bytes)

OperationCode 2 Datacode (UINT16) 1.0+

ResponseCode 2 Datacode (UINT16) 1.0+

EventCode 2 Datacode (UINT16) 1.0+

DevicePropCode 2 Datacode (UINT16) 1.0+

()hjpranrmat(‘ndp 2 Datacode (I IINT’Iﬁ) 10+

StoragelD 4 Special (UINT32) 1.0+

ObjectHandle 4 Handle (UINT32) 1.0+

DateTime Variable String 1.0+

Devicelnfo Variable Dataset 1°0+

Storagelnfo Variable Dataset 1.0+

Objectinfo Variable Dataset 1.0+

DevicePropDesc Variable Dataset 1.0+

DevicePropDescEnum Variable Enum.erated Kk of 1.0+

DevicePropDesc
. . Rangé’form of 1.0+

DevicePropDescRange Variable DeVicePropDesc

Object Variable Variable 1.0+

VendorExtensionMap 8 Dataset 1.1+

ObjectFilesysteminfo Variable Dataset 1.1+

Streaminfo 36 Dataset 1.1+

EnumID 4 Special (UINT32) 1.1+
5.2.2 Datag¢odes
Datacodes gre 16-bit unsigned-integers (UINT16) with specified interpretations, used for the purposes of
enumeration| In order to aid_in"visual interpretation and potential transport debugging, and to simplify fome
transport imglementations;<the primary and vendor-defined datacodes for operations, responses, data fofmats,
events, and properties-intthis International Standard have mutually exclusive values. The most significant four
bits of a datpcode (Most Significant Nibble) shall have a particular bit pattern that identifies its code |type.
Therefore, the allocation of these four bits to type specification infers that the minimum value of any
enumerated fatacode is 0 (xxxx0000-00000000) and the maximum value is 4,095 (xxxx1111-11111111),

It is strongly recommended that transport implementations use these codes directly in their binary
representations, but this is not mandatory. Particular transport implementations may be unable to use the
specified code systems for one or more code types, due to pre-existing structure formats for data-wrapping, or
other constraints. Where it is possible to use the codes, they should be used. If one or more particular
datacode types cannot be used, the transport implementation specification should still attempt to
accommodate those datacode types that can be used. If the binary form suggested in this International
Standard is not used for a particular datacode type, an appropriate corresponding enumerated identifier in an
alternate form should be made available where possible for each datatype enumeration specified, each having
the same usage and definition as those specified in this International Standard. This allows for transport-
aggregating abstractions in host software to use the codes defined in this International Standard, even though
a particular code might not be transmitted across the wire for a particular transport in the binary form specified.
Transports may also need to perform multiple transactions over the wire in order to fulfill one operation
defined in this International Standard, and therefore one operation code may not be sufficient.
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For example, if a transport does not use the 16-bit OperationCodes, it should still provide an equivalent
mechanism for the GetObject operation that supports the same usage defined in this International Standard.
Another example is a transport that uses OperationCodes for some operations but not others, because the
transport in question possesses a built-in mechanism for performing the equivalent operation, and provides its
own operation identification scheme for that operation. See Table 2.

Table 2 — Datacode formats

AHBHE

0 0 0 0 Any Undefined (not a conforming code)
0 0 0 1 Any Standard OperationCode

0 0 1 0 Any Standard ResponseCode

0 0 1 1 Any Standard ObjectFormatCode

0 1 0 0 Any Standard EventCode

0 1 0 1 Any Standard DevicePropCodée

0 1 1 0 Any Reserved

0 1 1 1 Any Reserved

1 0 0 0 Any Undefined

1 0 0 1 Any Vendor-Defined OperationCode

1 0 1 0 Any Vendor-Defined ResponseCode
1 0 1 1 Any Vendor-Defined ObjectFormatCode
1 1 0 0 Any Vendor-Defined EventCode

1 1 0 1 Any Vendor-Defined DevicePropCode
1 1 1 0 Any Reserved

1 1 1 1 Any Reserved

It is 4 convention of this International Standard.that all datacodes shall set bit 15 to 1 in order to| indicate that
the cpde value is vendor-specific, and therefare undefined in this International Standard. Codes indicating that
they | are vendor-defined should ~be~ interpreted according to the VendorExtengionID and
VendorExtensionVersion fields of the Devicelnfo dataset as described in 5.5.2.

Individual datacode interpretations "and usage are described in the appropriate section of this|International
Stanglard for each type of datacode.

5.3 | Simple types

5.3.1] Simple type summary

The genericsdatatypes that may be used in this International Standard are listed in Table 3.

All djtatypes having bit 14 set to 1 are uniform arrays of individual fixed-length types.

© 1SO 2008 — All rights reserved 9
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Table 3 — Datatype codes

Datatype code Type Description
0x0000 UNDEF Undefined
0x0001 INT8 Signed 8-bit integer
0x0002 UINT8 Unsigned 8-bit integer
0x0003 INT16 Signed 16-bit integer
0x0004 UINT16 Unsigned 16-bit integer
0x0005 INT32 Signed 32-bit integer
0x0006 UINT32 Unsigned 32-bit integer
OX0007 INTGZ Signed 64-bitnteger
0x0008 UINT64 Unsigned 64-bit integer
0x0009 INT128 Signed 128-bit integer
0x000A UINT128 Unsigned 128-bit integer
0x4001 AINT8 Array of signed 8-bit integers
0x4002 AUINTS8 Array of unsigned 8-bit integers
0x4003 AINT16 Array of signed 16-bit integers
0x4004 AUINT16 | Array of unsigned 16-bit integers
0x4005 AINT32 Array of signed 32-bit integers
0x4006 AUINT32 | Array of unsigned 32-bit inteders
0x4007 AINT64 Array of signed 64-bit integers
0x4008 AUINT64 | Array of unsigned 64-bit.integers
0x4009 AINT128 Array of signed 128-bit'integers
0x400A AUINT128 | Array of unsigned428-bit integers
OxFFFF STR Variable-length unicode string
Al g}??g‘g?fjg\/ ith Undefined |Reserved
Mons o™ | Vepoot [ vandoremes
5.3.2 Integers
The most cgmmon data type that is required in this International Standard is an integer. Integers may be
signed or unsigned, and may be placed.into arrays.

5.3.3 Handles

Handles are|32-bit device-unique unsigned integers (UINT32) that are exposed externally in order to Jallow
consistent referencing, toyits logical and/or physical elements by other conforming devices. All handles gct as
UINT32 datatypes withvthe added constraint that they have individually unique values relative to the curfently
open session). Handles shall be persistent over at least a particular session, and may or may not be persjstent
over an entife power cycle or even across power cycles. There is no S|gn|f|cance to the vaIue of a handle
other than tha J
0x00000000 and OxFFFFFFFF may not refer to any valid objects and are reserved for context -specific
meanings, such as “no handle,” “default handle” or “all handles.” Any use of context-specific meanings shall
be described in the appropriate clauses.

Handles are used to refer to image and non-image objects that are present on a device as well as objects that
are expected to immediately become present, and in this context are referred to as ObjectHandles.
ObjectHandles may refer to image or non-image objects that are capable of being retrieved as the response to
an operation. The existence of an ObjectHandle infers the ability to produce an Objectinfo dataset for the
object that is referred to, as well as production of the object itself for object types that are not fully qualified by
the Objectinfo dataset. An association (e.g. a generic folder) is an example of an object type that is fully
qualified by an Objectinfo dataset, and therefore possesses no actual object to send. The type of data object
that the ObjectHandle refers to may be determined by examining the ObjectFormatCode described in the data
object's Objectinfo dataset described in 5.5.3.
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5.3.4 Decimal types

Fixed-point datatypes may be represented using integers by contextually specifying a scalar factor. This
protocol does not currently require conventions for handling floating-point data. Transmitted data of this type
are typically contained inside a data object that is opaque to this protocol.

5.3.5 Strings

5.3.5.1  String format

All strings shall consist of standard 2-byte unicode characters (USC-2) encoded with UTF-16 as described in
ISO/IEC 10646, with the added constraint of having a maximum number of characters of 255. Stfings shall be
repregsented by a combination of two fields as described in Table 4. An unused string)field shall be
represented by specifying a length field of zero (0x00) and including no actual string bytes) resulfing in a total
PTP-encoded string length of 1 byte.

Table 4 — String format

. Size
Dataset field (bytes) Datatype
NumChars 1 UINT8
StringChars Variable |Unicode null-terminated string

NumChars: Represents the number of characters in the(tring, including the terminating null character for
non-¢mpty strings. Permitted values are 0 to 255.

StringChars: This field holds the actual unicode nufl-terminated string with 2-byte characters. This field shall
not cpntain more than 255 characters, including,the terminating null characters. This field is nqt present for
empty strings.

5.3.5|12 DateTime String

When needed, the date and time-shall be expressed using a compatible subset of ISO 8601 so that it can be
easily parseable. This shall take-the form of a unicode string in the format “YYYYMMDDThhminss.s” where
YYYY is the year, MM is the~month 01-12, DD is the day of the month 01-31, T is a constant chpracter, hh is
the hpurs since midnightc00<23, mm is the minutes, 00-59, past the hour, and ss.s is the secdnds past the
minute, with the “.s” being optional tenths of a second past the second. This string can optionally pe appended
with Z to indicate UTC; or +/-hhmm to indicate that the time is relative to a time zone. Appending neither
indicates that the time zone is unspecified.

5.4 | Arrays

5.4.1] “Simple arrays

A simple array is a concatenation of one or more elements of the same fixed-length type. All array datasets
contain a field representing the total number of elements contained in the array. See Table 5. The datatype,
element size and interpretation of the individual elements shall be context-specific, and therefore not explicit
within the array structure. An empty array would consist of only a single UINT32 value of 0x00000000. For
internal array referencing purposes, arrays shall be treated as zero-based.

© IS0 2008 — Al rights reserved 1
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Table 5 — Array format

Size
(bytes)

4

Field Format

NumElements UINT32
ArrayEntry[0]

ArrayEntry[1]

ElementSize Special

ElementSize Special

ElementSize

ElementSize

ArrayEntry[NumElements-1] Special

NumElements: Represents the total number of elements contained in the array, and therefore is_égual

number of A
be four total

ArrayEntry
size and inte)

elements in gn array. These fields are not present for empty arrays.

5.4.2 Dataset arrays (PTP v1.1)

PTP v1.1 prg
performance
GetVendorE

rrayEntry fields. This value may be 0x00000000, which indicates an empty array that.woulg
bytes in size.

n): The total number of these fields shall equal the value held by the NumElements field
rpretation (i.e. datatype) of each ArrayEntry is context-dependent, but should be the same

vides a standard for encoding arrays of datasets, and reliessupon their usage for some op
and compatibility enhancements, such as those provided by the GetFilesystemManifes
tensionMaps operations.

Arrays of datasets are encoded in a manner similar to fixed-length types described in 5.4.1, having a “he
field that holdls the number of objects in the array. A single.dataset array may hold any number of object
single datasgt type, within the constraints of 8 bytes. Arrays for datasets, being new to PTP v1.1, are s

different in t

PTP v1.0 stg
the array shg

If the individyial datasets in the array correspond to particular objects on the device, each of the datase

require a fiel

at they use 64 bits (i.e. UINT64 instead<of UINT32) to hold the number of objects. As wil
ndard, the datatype, element size and-interpretation of the individual elements of the datas
Il be context-specific, and therefore-hot explicit within the array structure. See Table 6.

| to hold an ObjectHandle, in“order to distinguish which dataset describes which object.

Table 6 — Dataset array format

Field (bs;tzez,) Format

NumElements 8 UINT64

ArrayEntry[0] Fixed or Variable Dataset

ArrayEntry[1] Fixed or Variable Dataset
Fixed or Variable

ArrayEntry[NumElements-1] Fixed or Variable Dataset

5.5 Datasets

5.5.1

Dataset usage

o the

only

The
or all

tional

and

ader”
5 of a

ightly

h the

Bts in

s will

For the purposes of this International Standard, the term dataset is defined as a transport-independent
collection of one or more individual data items with defined interpretations. A dataset serves as a set of
requirements for the data that must be accounted for by an opposing device as the result of a particular
operation or event. Individual data items may hold other embedded data items. A transport implementation
may or may not need to place its own wrappers around the dataset, split datasets into multiple pieces, pack
the fields a particular way or pass different fields using different mechanisms.
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inconsistencies when defining their implementations of the datasets,
If the transport is wrapping the

transport

dataset completely, it should retain the field ordering defined in this specification unless a distinct benefit can
be obtained by not doing so. The particular byte packing mechanism for individual fields must be clearly
defined, such as little-endian or big-endian.

All unused fields in all datasets shall initially be set to their default value. If a field does not have an explicit
default value, the implicit default value is zero for integer datatypes, and the empty string for strings. Any fields
in a dataset which are unused are considered to have no default value, and should be set to zero.

If datasets are changed in future versions of this International Standard, fields will only be added, never

deleted—Ne-existing-fields—wil-beredefined-infuture—versions—of- thistnterrational-Standard—eandqthe specified
field prdering shall remain constant. Unless otherwise indicated, reserved fields in datasets arg'rgquired to be
transmitted by the transport implementation, but should be set to 0x00000000 for integers~and|to an empty
string for strings.

5.5.2| Devicelnfo dataset

See Table 7.

This Hataset is used to hold the description information for a device. The-initiator can obtain this|dataset from

sponder without opening a session with the device. This dataset holds data that describe th

e device and

its cgpabilities. This information is only static if the device capabilities cannot change during a sgssion, which

the r%
woul

mods
capa
chan
chan
order

All of
of str

be indicated by a change in the FunctionalMode value in the dataset; e.g. if the device goe
in which it can still respond to GetDevicelnfo requests;' the data in this dataset shou
bilities of the device while it is in that mode only (including any operations and propertie
je the FunctionalMode, if this is allowed remotely)if“the power state or the capabilities
je (due to a FunctionalMode change), a DevicelnfoChanged event shall be issued to al
to indicate how its capabilities have changed.

tional strings that are not provided should‘consist of an empty string. Subclause 5.3.5 desc
ngs.

Table 7 — Devicelnfo dataset

5 into a sleep
d reflect the
s needed to
pf the device
sessions in

ribes the use

©I1SO

Dataset field g:z:: (bSyi tze z) Data type
StandardVersion 1 2 UINT16
VendorExtension|D 2 4 UINT32
VendorExtensionVersion 3 2 UINT16
VendorExtensionDesc 4 Variable String
FunctionalMode 5 2 UINT16
OperationsSupported 6 Variable OperationCode Array
EventsSupported 7 Variable EventCode Array
DevicePropertiesSupported 8 Variable DevicePropCode Array
CaptureFormats 9 Variable ObjectFormatCode Array
ImageFormats 10 Variable ObjectFormatCode Array
Manufacturer 11 Variable String
Model 12 Variable String
DeviceVersion 13 Variable String
SerialNumber 14 Variable String

2008 — All rights reserved
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StandardVersion: highest version of the standard that the device can support. This represents the standard
version expressed in hundredths (e.g. 1.32 would be stored as 132). The version value used for PTP v1.0 is
1.00 (i.e. 100), whereas the version used for PTP v1.1 is 1.10 (i.e. 110).

NOTE The use of 1.00 (i.e. 100) for PTP v1.0 was not formally specified in PTP v1.0, and was assumed (i.e. neither
the original PIMA 15740:2000 nor I1ISO 15740:2005 specified the value of this field). As part of the standardization of PTP
v1.1, all PTP initiators should interpret any value for Standard Version less than 110 (0, 1, 2, ..., 108, 109) as PTP v1.0,
and anything larger than 110 as undefined.

VendorExtensionID: provides the context for interpretation of the default set of vendor extensions used by

this device. These IDs are assigned by PIMA, as described in 9.5. If no extensions are supported, this field

shall be set to 0x00000000. If vendor-specific codes of any type are used, this field is mandatory, and should

not be set to| 0x00000000. If exactly one set of vendor extensions is supported, the device would not sx.igport
I

the PTP v1]1 GetVendorExtensionMaps or GetVendorDevicelnfo operations, and this value-would be
interpreted gs previously defined in PTP v1.0 (i.e. as the “one and only” “VendorExtensionID?), ¥ muiltiple
vendor extersion sets are supported, those operations would both be supported, and this field\is intergreted
as the default, or “native” set, with all other supported sets being mapped into unused portioris of the native
set, as comnunicated to the initiator by the two new optional operations.

VendorExtensionVersion: the vendor-specific version number of extensions that-are’ supported. This|shall
be expressed in hundredths (e.g. 1.32 would be stored as 132).

VendorExtensionDesc: an optional string used to hold a humanéreadable description of] the
VendorExtensionID. This field should only be used for informational purpeses, and not as the context for the
interpretatior] of vendor extensions.

FunctionalMode: an optional field used to hold the functional mode. This field controls whether the device is
in an alternaje mode that provides a different set of capabilities*{i.e. supported operations, events, etc.).|If the
device only gupports one mode, this value should always beszero. Table 8 describes the standard funcfional
modes.

The functionpl mode information is held by the device”as a device property. This property is described in

13.5.2. In order to change the functional mode of the device remotely, a session needs to be opened with the
device, and the SetDeviceProp operation needsto-be used.

Table '8 — FunctionalMode values

Value Description
0x0000 Standard mode
0x0001 Sleep state

All other values with bit 15 set to zero Reserved

All values with bit 15 set to 1 Vendor-defined

OperationsSupported: This field is an array of OperationCodes representing operations that the device is
currently supporting, given the FunctionalMode indicated. Subclause 10.3 describes these codes.

EventsSupported: This field is an array of EventCodes representing the events that are currently generated
by the device in appropriate situations, given the FunctionalMode indicated. Subclause 12.6 describes these
codes.

DevicePropertiesSupported: This field is an array of DevicePropCodes representing DeviceProperties that
are currently exposed for reading and/or modification, given the FunctionalMode indicated. Subclause 13.5
describes these codes.

CaptureFormats: the list of data formats in ObjectFormatCode form that the device can create using an

InitiateCapture operation and/or an InitiateOpenCapture operation, given the FunctionalMode indicated. These
are typically image object formats, but can include any object format that can be fully captured using a single

14 © ISO 2008 — All rights reserved
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trigger mechanism, or an initiate/terminate mechanism. All image object formats in which a device can capture
data shall be listed prior to any non-image object formats and shall be in preferential order such that the
default capture format is first. ObjectFormats are described in Clause 6.

ImageFormats: the list of image formats in ObjectFormatCode form that the device supports in order of
highest preference to lowest preference. Support for an image format refers to the ability to interpret image file
contents, according to that format's specifications, for display and/or manipulation purposes. For image output
devices, this field represents the image formats that the output device is capable of outputting. This field does
not describe any device format translation capabilities. Refer to Clause 6 for more information on image
format support.

Mant

Model: an optional human-readable string used to communicate the responder's model name.

Devi
vend

SerigINumber: an optional string used to communicate the responder's serial number, which is

uniqu
are 1
Serig
and

5.5.3

This
inforr
acco
inforr

qualified by the Objectinfo dataset. See Table 9.

ceVersion: an optional string used to communicate the responder's firmware or software
br-specific way.

e value among all devices sharing identical Model and Device Version\fields. If unique se
ot supported, this field shall be set to the empty string. The presence of a non-null

INumber field for one device infers that this field is non-zero and unique among all devices

ersion.

Objectinfo dataset
dataset is used to define the information about data-objects in persistent storage, as we
nation if the data is known to be an image or an association object. It is required that these ¢

inted for in response to a GetObjectinfo operation, If the data is not known to be an image,
nation is unavailable, the image-specific fields@hall be set to zero. Objects of type Associa

Table 9 — Objectinfo dataset

version in a

defined as a
rial numbers
string in the
bf that model

| as optional
ata items be
or the image
tion are fully
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Dataset field E:gledr (t;?;yi tze es) Data type slyg:a?:?f?c ASSS::‘:;:ZM
StoragelD 1 4 StoragelD No No
ObjectFormat 2 2 ObjectFormatCode No No
ProtectionStatus 3 2 UINT16 No No
ObjectCompressedSize 4 4 UINT32 No No
ThumbFormat 5 2 ObjectFormatCode Yes No
ThumbCompressedSize 6 4 UINT32 Yes No
ThumbPixWidth 7 4 UINT32 Yes No
ThumbPixHeight 8 4 UINT32 Yes No
ImagePixWidth 9 4 UINT32 Yes No
ImagePixHeight 10 4 UINT32 Yes No
ImageBitDepth 11 4 UINT32 Yes No
ParentObject 12 4 ObjectHandle No No
AssociationType 13 2 AssociationCode No Yes
AssociationDesc 14 4 AssociationDesc No Yes
SequenceNumber 15 4 UINT32 No No
Filename 16 Variable String No No
CaptureDate 17 Variable DateTime String No No
ModificationDate 18 Variable DateTime String No No
Keywords 19 Variable String No No

2008 — All rights reserved
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StoragelD: the StoragelD of the device's store in which the image resides. See 8.1 for a description of
StoragelDs.

ObjectFormat: indicates ObjectFormatCode of the object. See 6.3 for a list of these codes.

ObjectCompressedSize: the size of the buffer, in bytes, needed to hold the entire binary object. This field
may be used by transport implementations for memory allocation purposes in object receivers.

ProtectionStatus: an optional field representing the write-protection status of the data object. Objects that are
protected may not be deleted as the result of any operations specified in this International Standard without
first separately removing their protection status in a separate transaction. The values are enumerated
according toF 16

IN|
ravic 1v.

Table 10 — Objectinfo ProtectionStatus values

Value Description

0x0000
0x0001

No protection

Read-only

All other values Reserved

All values nqgt explicitly defined are reserved for future use. This protection.field is distinctly different in §cope

from the Acc
delete an d
AccessCapa
always be s
description 0|

ThumbForm
it must be a
0x00000000

ThumbCom
memory allo
thumbnail ag
non-image o

ThumbPixWidth: an optional field representing the width of the thumbnail in pixels. If this field i

supported or

ThumbPixHegight: an optional field representing the height of the thumbnail in pixels. If this field i

supported or

ImgPixWidth: an gptional field representing the width of the image in pixels. If the data are not known

essCapability field present in the Storagelnfo dataset described in 5.5.4. If an attempt is ma
bject, success will only occur if the ProtectionStatus - of the object is 0x0000 anc
bility of the store allows deletion. If a device does not.support object protection, this field s
bt to 0x0000, and the SetProtection operation should not be supported. Refer to 5.5.4
f the Storagelnfo dataset.

at: indicates ObjectFormat of the thumbnail~In order for an object to be referred to as an in
ble to produce a thumbnail as the response to a request. Therefore, this value should on
for the case of non-image objects. Referto 6.3 for a list of ObjectFormatCodes.

bressedSize: the size of the buffer needed to hold the thumbnail. This field may be use
ation purposes. In order for anvobject to be referred to as an image, it must be able to prod

the response to a request:Therefore, this value should only be 0x00000000 for the ca
Djects.

the object is not amjimage, the value 0x00000000 shall be used.

the object is' not an image, the value 0x00000000 shall be used.

de to

the
hould
for a

hage,
ly be

d for
ice a
se of

5

5 not

5 not

to be
bn to

an image, th

is-field should be set to 0x00000000. The purpose of this field is to enable an applicati

provide the v
0x00000000

vidth Information 1o a User prior to transierring the image. 1t this fiefd 1S not supported, the
shall be used.

value

ImgPixHeight: an optional field representing the height of the image in pixels. If the data are not known to be
an image, this field should be set to 0x00000000. The purpose of this field is to enable an application to
provide the height information to a user prior to transferring the image. If this field is not supported, the value
0x00000000 shall be used.

ImgBitDepth: an optional field representing the total number of bits per pixel of the uncompressed image. If
the data are not known to be an image, this field should be set to 0x00000000. The purpose of this field is to
enable an application to provide the bit depth information to a user prior to transferring the image. This field
does not attempt to specify the number of bits assigned to particular colour channels, but instead represents
the total number of bits used to describe one pixel. If this field is not supported, the value 0x00000000 shall be

16 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=25786488d61cdf66bd4742624f5f5956

ISO 15740:2008(E)

used. This field should not be used for memory allocation purposes, but is strictly information that is typically
inside an image object that may affect whether or not a user wishes to transfer the image, and is therefore
exposed prior to object transfer in the Objectinfo dataset.

ParentObject: indicates the handle of the object that is the parent of this object. The ParentObject must be of
object type Association. If the device does not support associations, or the object is in the “root” of the
hierarchical store, then this value should be set to 0x00000000.

AssociationType: a field that is only used for objects of type Association. This code indicates the type of
association. Refer to 6.5 for a description of associations and a list of defined types. If the object is not an
association, this field should be set to 0x0000.

Assa
only

partig
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only
set tdq
do ng
is de
renur
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Filename: an optional string representing filename information. This field should not include a

path
upon
objeq

Capt
nece
desc

ModificationDate: an optional field representing the time of last modification of the data objeg

nece

Keywords: an optional string_representing keywords associated with the image. Each keyw

sepa
sepa

5.5.4

This

be non-zero if the AssociationType is non-zero. The interpretation of this field is depend
ular AssociationType, and is only used for certain types of association. If unused, this field s
DO000000. Refer to 6.5 for information on this descriptor.

enceNumber: This field is optional, and is only used if the object is a member of an ass
f the association is ordered. If the object is not a member of an ordered association, this val
0x00000000. These numbers should be created consecutively. Howeéver, to be a valid se

leted, the SequenceNumbers of the other objects in the ordered association do not

hbered, and examination of the sequential numbers will indicateya possibly deleted object b
ence number.

nformation, but only the name of the file or directory.itself. The interpretation of this string
the FilenameFormat field in the Storagelnfo datasetthat describes the logical storage area
t is stored. See 5.5.4 for information on this field:

ureDate: a static optional field representing-the time that the data object was initially capture

ssarily the same as any date held in the ‘ModificationDate field. This dataset uses the Da
ibed in 5.3.5.2.

ssarily the same as the CaptureDate field. This dataset uses the DateTime string described i

ated by a space. A keyword that consists of more than one word shall use underscore ( _)
ate individual words-within one keyword.

Storagelnfo dataset

Hataset issused to hold the state information for a storage device. See Table 11.

Table 11 — Storagelnfo dataset
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Dataset field c'::gI:r %g;gg; Data type
StorageType 1 2 UINT16
FilesystemType 2 2 UINT16
AccessCapability 3 2 UINT16
MaxCapacity 4 8 UINT64
FreeSpacelnBytes 5 8 UINT64
FreeSpacelnimages 6 4 UINT32
StorageDescription 7 Variable String
VolumeLabel 8 Variable String

2008 — All rights reserved
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StorageType: the code that identifies the type of storage, particularly whether the store is inherently random-

access or read-only memory, and whether it is fixed or removable media. See Table 12.

All undefined values are reserved for future use.

Table 12 — Storage types

Code value Storage type
0x0000 Undefined
0x0001 Fixed ROM
0x0002 Removable ROM
0x0003 Fixed RAM
0x0004 Removable RAM

All other values Reserved

FilesystemTlype: This optional code indicates the type of filesystem present on the_device. This field m
used to detdrmine the filenaming convention used by the storage device, as wellas to determine wh
support for alhierarchical system is present. See Table 13. If the storage device(is DCF-conformant, it sh
so indicated phere.

All values having bit 31 set to zero are reserved for future use. If alproprietary implementation wish
extend the interpretation of this field, bit 31 should be set to 1.

Table 13 — FilesystemType values

Value Description
0x0000 Undefined
0x0001 Generic flat
0x0002 Generic hierarchical
0x0003 DCF
All other values'with bit 15 set to 0 Reserved
All values with bit 15 set to 1 Vendor-defined

AccessCapability: This field“indicates whether the store is read-write or read-only. If the store is read
deletion may| or may not\be allowed. The permitted values are described in Table 14. Read-write is only
if the StorageType is«0on-ROM, as described in the StorageType field in Table 12.

ny be
ether
all be

es to

tonly,
valid

es to

All values having. bit 15 set to zero are reserved for future use. If a proprietary implementation wish
extend the irIerpretation of this field, bit 15 should be set to 1.

Table 14 — Storagelnfo AccessCapability values

Value Description

0x0000 Read-write

0x0001 Read-only without object deletion

0x0002 Read-only with object deletion
All other values Reserved
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MaxCapacity: This is an optional field that indicates the total storage capacity of the store in bytes. If this field
is unused, it should report OXFFFFFFFF.

FreeSpacelnBytes: the amount of free space that is available in the store in bytes. If this value is not useful
for the device, it may set this field to OxFFFFFFFF and rely upon the FreeSpacelnimages field instead.

FreeSpacelnimages: the number of images that may still be captured in this store according to the current
image capture settings of the device. If the device does not implement this capability, this field should be set
to OXFFFFFFFF. This field may be used for devices that do not report FreeSpacelnBytes, or the two fields

may be used in combination.

Storagebeseription—anoptional-fietd-that-may-beusedforahuman-readable-text-deseriptiongf the storage
devige. This should be used for storage-type-specific information as opposed to volume-specifi¢ information.
Exanmples would be “Type | Compact Flash,” or “3.5-inch 1.44 MB Floppy”. If unused, thisield ghould be set

Volu
label

5.5.5

This
This
datag
Code
from
the M

empty string.

meLabel: an optional field that may be used to hold the volume label of the” storage dev
exists and is known. If unused, this field should be set to the empty string.

VendorExtensionMap dataset (PTP v1.1)

dataset is an optional dataset defined in PTP v1.1, that is used.to support multiple vendo

ce, if such a

I extensions.

dataset contains the mapping information for a single supported 16-bit (i.e. UINT16) vendlor extended

ode of any of the standard types (Operation, Response,;<Event, DeviceProperty and (
s). The mutual exclusion of all code category types means-that the type of category may b
nspecting the value of the code as described in Table 2."All native and mapped code values
SB (Most Significant Bit) set to 1 to indicate vendorextended status in the typical fashion

DbjectFormat
b determined
should have
of all vendor

exterlded codes in this International Standard. See Table 15.

Thesp datasets are typically communicated\” in a dataset array, as the responpse to the
GetVendorExtensionMaps operation, which returns an entire mapping of one or more additjonal sets or
subsets of vendor extensions, for devices\that support multiple vendor extension sets, as ¢lescribed by
Tablg 24. When used in this fashion, the-“version” of the vendor extension set that is used for intdrpretation for
a particular code is specified in the Devicelnfo dataset retrieved for that particular extension set (j.e. using the
new optional GetVendorDevicelnfo dperation in 10.5.33).

Table 15 — VendorExtensionMap dataset (PTP v1.1)

Dataset field cla:rizl:r %t?;tgg)] Data type
NativeCode 1 2 UINT16
MappedCode 2 2 UINT16
MappedVendorExtensionID 3 4 UINT32

NativeCode: The datacode in the "unused” portion of the "default” VendorExiension space, as determined by
the responder. This is a single UINT16 Operation, Response, Event, ObjectFormat, or DeviceProp datacode
with the vendor extended most significant bit 15 set to one, indicating its vendor-extended status. The specific
type of datacode in the NativeCode field must match the type of datacode in the following MappedCode field
of the same VendorExtensionMap dataset instance.

MappedCode: The datacode of the non-default VendorExtension code in the “native” value with respect to its
VendorExtensionID, as defined in that vendor extension specification. This is a single UINT16 Operation,
Response, Event, ObjectFormat or DeviceProp datacode with the vendor extended most-signficant bit 15 set
to one, indicating its vendor extended status. The specific type of datacode in the MappedCode field must
match the type of datacode in the proceeding NativeCode field of the same VendorExtensionMap dataset
instance.
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MappedVendorExtensionID: The VendorExtensionID (defined for the default set of vendor extensions and
for PTP v1.0 devices by the UINT32 field in the standard Devicelnfo dataset) for which this particular datacode

is in context.

5.5.6 ObjectFilesysteminfo dataset (PTP v1.1)

See Table 16.

This optional dataset is a subset of the standard Objectinfo dataset, containing only the fields required to
minimally characterize most basic filesystems. This dataset is typically retrieved in an array using the optional
GetFilesystemManifest operation to obtain, in a single transaction, all of the filesystem information available

from a respd

nder, while avolding any image-speciiic metadata that may require time to acquire. Ubject

support this pptional operation must still support the standard GetObjectinfo operation, which still canan
be called subsequently for more information on particular objects at the initiator's discretion, as well as
v1.0 or perfofmance insensitive initiators.
Table 16 — ObjectFilesysteminfo dataset (PTP v1.1)
Dataset field g:zlgr (bSyi tzei;) Datatype s?oii?;:c ICE)?);‘:::?II;?;
dataset field
ObjectHandle 1 4 ObjectHandle No N/A
StoragelD 2 4 StoragelD No 1
ObjectFormat 3 2 ObjectFormatCode No 2
ProtectionStatus 4 2 UINT16 No 3
OhjectCompressedSize64 5 8 UINT64 No 42
ParentObject 6 4 ObjectHandle No 12
AssociationType 7 2 AssociationCode Yes 13
AssociationDesc 8 4 AssociationDesc Yes 14
SequenceNumber 9 4 UINT32 No 15
Filename 10 Variable String No 16
ModificationDate 11 Variable DateTime String No 18
a8 |The ObjectCompressedSize64 field is equivalent to the standard ObjectCompressedSize field in the
Objgctinfo dataset, except that it Uses a 64-bit integer in order to support objects of potentially very large size.

5.5.7 Stregminfo dataset{(PTP v1.1)

5 that
d will
PTP

See Table 17.
Table 17 — Streaminfo dataset (PTP v1.1)
. Field Size
Dataset field order (bytes) Datatype
DatasetSize 1 8 UINT32
TimeResolution 2 8 UINT32
FrameHeaderSize 3 4 UINT32
FrameMaxSize 4 4 UINT32
PacketHeaderSize 5 4 UINT32
PacketMaxSize 6 4 UINT32
PacketAlignment 7 4 UINT32
20 © IS0 2008 - All rights reserved
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TimeResolution: Contains the value in nanoseconds of one unit of the time stamp in the frame header. Thus,
to calculate the time interval between two frames the following formula is used:

ElapsedTime = (TimeStamp2 — TimeStamp1) x TimeResolution [ns]

FrameHeaderSize: Contains the size, in bytes, of the frame header. The initiator should read the frame
payload at this offset. For this specification, the size of the header is 8 bytes. This can be changed in future
versions; therefore, this header will point to the payload, thus enabling the existing clients to work with the new
protocol.

FrameMaxSize: The maximum size in bytes of the frame the initiator can expect including the header. The
resp nder—shoutdnot-send—frames ialycl than—this—This—tsnotthe—same—=as—the—entiretet |gth of the video
stream, but is a format-specific construct abstracted for use in PTP. This will always be a fixed.number.

PacketHeaderSize: Contains the size in bytes of the packet header. The initiator should read the packet
payldad at this offset. This is provided in order to enable future extensions to this protocel and mpke sure that
the ekisting clients will work properly.

PacketMaxSize: The maximum size in bytes of the packet the initiator can expect including the| header. The
respgnder should not send packets larger than this. If the frame is built up of‘ultiple packets thgn all packets
excluding the last should be of the same PacketMaxSize.

PacketAlignment: The number of bytes to which the packet should be aligned. The alignment may be
required by some transport or device responder implementations in order achieve optimal performance.

6 Image and data object formats

6.1 | Object usage

A dafa object is defined as an image or other type of data that exists in persistent storage of a DEPD or other
devige. This International Standard specifies)how image and data objects are transferred between a digital still
photagraphy device (DSPD) and other devices, but it does not specify how they are stored within such
deviges. A DSPD conforming to this’International Standard shall transfer images to other deyices using a
partiqular data or datafile format for'storage. The DSPD shall identify the data format used for the main (e.g.
full s|ze) image transferred, and.shall provide a thumbnail (e.g. reduced size) image using orle of the two
thumpnail image file formats_defined in this clause. The image file formats used to transfer thd main image
shall pe either

— ExiflJPEG version 2.2, the preferred format,
— one of the-permitted image file formats listed in Table 18 or

— @ proprietary image file format.

All deviees—eenformingto-thistnternational-Standard-which-receive-images,shall-be-eapable-ef-feceiving (but
not necessarily displaying) image files using any of these file formats. In addition, if the receiving device
displays images, it shall be capable of decoding and displaying both of the thumbnail image file formats
defined in this clause.

For all image and data objects, an ObjectFormatCode is provided in the Objectinfo dataset to specify the
format, as described in 5.5.3. The setting of bit 31 of this code can be used in conjunction with the
VendorExtensionID in the Devicelnfo dataset to create a vendor extended ObjectFormatCode to handle the
transfer of non-standard file formats.
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Table 18 — ObjectFormatCodes

Fo:nba{:g: de Type Format Description

0x3000 A Undefined Undefined non-image object
0x3001 A Association Association (e.g. folder)
0x3002 A Script Device-model-specific script
0x3003 A Executable Device-model-specific binary executable
0x3004 A Text Text file
(Jx3005 A HTML HyperText Markup Language file (text)
(x3006 A DPOF Digital Print Order Format file (text)
(gx3007 A AIFF Audio clip
(x3008 A WAV Audio clip
(x3009 A MP3 Audio clip
Ox300A A AVI Video clip
0x300B A MPEG Video clip
0Ox300C A ASF Microsoft Advanced Streaming Format (video)
0ix300D A QuickTime Apple QuickTime Video Format
Ox300E A XML eXtensible Markup Language file
(x3800 | Undefined Unknown image object
(x3801 I ExiflJPEG Exchangeable File Format, JEITA standard
(x3802 I TIFF/EP Tag Image File Format for Electronic Photography
(x3803 I FlashPix Structured Storage Image Format
(x3804 I BMP Microsoft Windows Bitmap file
(x3805 I CIFF Canon Camera Image File Format
(Jx3806 I Undefined Reserved
(x3807 I GIF Graphics Interchange Format
(x3808 I JFIF JPEG File Interchange Format
(x3809 | PCD PhotoCD Image Pac
Ox380A | PICT Quickdraw Image Format
0x380B | PNG Portable Network Graphics
0x380C I Undefined Reserved
0x380D | TIFE Tag Image File Format
0x380E | TIFFNT Tag Image File Format for Image Technology
0x380F | JP2 JPEG2000 Baseline File Format
0x3810 I JPX JPEG2000 Extended File Format
0x3811 I DNG Digital Negative Format (PTP v1.1)

Wﬁll': (I.\)/:geNr 2?88?1 Any | Undefined Reserved for future use

Wﬁ‘rl]l K/}geNr 3?218?1 Any |Vendor-defined |Vendor-defined

Type: Image File Format (I); Ancillary Data File Format (A)
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6.2 Thumbnail formats

6.2.1 Permitted thumbnail formats

The thumbnail images provided by a DSPD shall be either compressed JPEG images or uncompressed TIFF
images. Compressed JPEG images are preferred.

The device may optionally be capable of producing a thumbnail for non-still-image object formats, such as
video clips, audio formats, etc. The method that a device should use to generate a thumbnail from these
object types is not specified. This capability would be apparent if the device correctly responded to a
GetThumb operation request for a data object with a DataFormat that is a non-still-image type.

6.2.2] Compressed JPEG thumbnail image files

The format of compressed thumbnail files shall be a JPEG interchange file using(the basgline process
specified in Table 1 of ISO/IEC 10918-1:1994. This requires that the image file use the'following:

— IDCT-based image compression process;

— &-bit samples within each component;

— @ baseline sequential (non-progressive) process;

— Huffman coding with 2 AC and 2 DC tables.

The baseline image file format is further restricted in that it shall'have the following:
— gquare pixel sampling;

— & single interleaved scan (e.g. Y, Cr, Nb interleaved blocks);

— $RGB colour space as defined in IEC 61966-2-1;

— 3§ colour components, Y, Cr, Nb;>'derived from the sRGB signals as follows, as |specified in

[TU-R BT.6017):

+— Y = 0,299R+0,587.)G + 0,114 B,

+— Nb = (-0,299.R*0,587 G + 0,886 B) x 0,564 + offset,
+— Cr = (0,7/00R -0,587 G - 0,114 B) x 0,713 + offset,

+ orasingle\(luminance) component;

— ¢ither 4:2:2 or 4:2:0 Y:Nb:Cr spatially centred colour subsampling or Y:Nb:Cr co-sited gubsampling.
Vriters’may use either option. Readers shall support both options.

NOTI‘ Tl £ 4 Il H 4+ £al o oL H .0 HH 41
= FIICoT TTCAlUTTo arC dif TCTUUITTITITTIS UT UTT AT VCTOIUTT £.4 opTuliiuativrt.

In addition, it is preferred that the thumbnails meet the thumbnail image data format requirements specified in
section 3.3.6 of Design Rule for Camera File system (DCF), version 2.0. These requirements include the
following:

— JPEG compression using 4:2:2 chrominance sampling and the “typical” Huffman table provided in
ISO/IEC 10918-1:1994;

— 160 x 120 pixel image record with a 4:3 aspect ratio.

1) Digital Video Standard (formerly CCIR 601).
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6.2.3 Uncompressed TIFF thumbnail image files
The format of the uncompressed thumbnail images shall meet the requirements for the TIFF/EP format

described in 1SO 12234-2. The thumbnail image shall have a compression tag value =1 (no compression)
with the thumbnail image contained within IFDO.

6.3 ObjectFormatCodes

A list of object formats is given in Table 18. An ObjectFormatCode is a 16-bit unsigned integer (UINT16) that
represents the format of an image or data object that resides on a DSPD. Setting bit 15 to 1 in the

6.4 Objedt format version identification

The version pf the object format should be contained in the data object in a context-specific manner. Support
for a particdlar ObjectFormatCode implies that the device possesses the capability toread the infernal
structure of fthe data object in a way that is particular to its format, and this includes the discovery and
interpretatior] of any version information that may exist. The format for specifying the version informatfon is
dependent upon the versioning methodology used by the particular format. Formats that change ovell time
should remajn backward compatible with older formats. However, if backward compatibility is not retaingd for
a certain fornat, the specific format for that version and above should be considered as a separate fdrmat,
and thereforg a new ObjectFormatCode should be assigned to the new versions of that format.

6.5 Data ¢bject association

6.5.1 Association usage

This Internatjonal Standard provides an optional method_for“associating related image and data objectq, and
this mechanism is what is used for representing foldersyand filesystems. Associations are represented using
objects that @re of type Association. All of the objects that are part of an association shall be in the brarjch of
the object trde underneath the corresponding assaoCiation, in a folder-like manner. The association to whigh an
object belongs may be determined by examining the ParentObject fields of each object's Objectinfo dataget.

6.5.2 Association sub-types

There are different sub-types of associations. The sub-type is specified in the AssociationType field ¢f the
Objectinfo dgtaset of the association-object. Table 19 lists the various associations that may be used.

Table 19 — Association sub-types

AssociationCode AssociationType Ais:t(; ::f:;?;ﬁ)ensc
0x0000 Undefined Undefined
0x0001 GenericFolder Unused
0x0002 Album Reserved
0x0003 TimeSequence DefaultPlaybackDelta
0x0004 HorizontalPanoramic Unused
0x0005 VerticalPanoramic Unused
0x0006 2DPanoramic ImagesPerRow
0x0007 AncillaryData Undefined

All other values with bit 15 setto 0 Reserved Undefined
All values with bit 15 set to 1 Vendor-defined Vendor-defined

24
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GenericFolder: This association sub-type is used to represent a folder that may hold any type of object, and
is analogous to the standard folder present in most filesystems. This association is typically used to represent
a local grouping of objects, with no other relationship implied.

Album: This association sub-type is the same as a folder but is used to hold image and data objects that have
logical groupings according to content, capture sessions or any other unspecified user-determined grouping.
These are typically created by a user or automation technique. Some devices may wish to expose albums to
the user but not all generic folders. Devices that do not distinguish between albums and folders should only
use the AssociationType of GenericFolder. The AssociationDesc field is reserved for future definition by this
International Standard and shall be set to 0x00000000 for devices that support this version of the specification.

Time
time-
The

incre

Ree ake up a set of
ardered data of the same subject. This aSSOC|at|on is used to represent time-lapse or burst sequences.
prder is interpreted to be sequential by capture time from first captured to last, and s\ ind|cated by the
bsing values of the SequenceNumber fields in the Objectinfo dataset for each_object. If known, the

Asso
order
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Figure 1 — HorizontalPanoramic SequenceNumber example
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Figure 2 — VerticalPanoramic SequenceNumber example
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noramic: indicates that the associated data objects make up a two-dimensional panorapic series of
s-that are arranged left-to-right and bottom-to- top in adjacent or overlapplng horlzontal strips. The order
ing values of
the SequenceNumber fields in each object The AssociationDesc is used to |nd|cate the number of images in
each row; e.g. sixteen images arranged in a 4 x 4 2DPanoramic would have SequenceNumbers assigned as
shown in Figure 3.
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Figure 3 — 2DPanoramic SequenceNumber example
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AncillaryData: indicate that the association represents one or more non-image objects being associated with
an image object; e.g. an image capture that also stores independent audio text files that are temporally related
to the image capture may use this type of association to indicate the relationship. Optionally, if the individual
objects are ordered (e.g. multiple temporally-related sound files), the SequenceNumber field of each object's
Objectinfo dataset should contain increasing integers. If the individual objects are unordered, the
SequenceNumbers for those objects should be set to 0x00000000. In this case, the AssociationDesc fields for
those objects are unused, and should be set to 0x00000000.

6.5.3 Unordered associations

Unordered associations are the standard type of association used to relate data objects non-sequentially,
such as file§ystem folders, albums, etc. Objects that belong to unordered associations always po$sess
Objectinfo dgtasets with SequenceNumber fields equal to zero.

6.5.4 Ordefred associations

Ordered assgpciations are an optional mechanism that may be used to represent associated objects, sofne or
all of which @re sequential in some context-specific fashion. Objects that are part of the ordered assocjation
may or may not have a non-zero SequenceNumber.

a) Objects|of any type may be children of ordered associations, including-other ordered or unordlered
associafjons.

b) Sequenge numbers are used to order a proper or improper subsetofchild objects of a particular orlered
associatjon.

c) The vallie of a sequence number is only relevant between objects at the same level of the fame
hierarchjcal tree branch (i.e. siblings with the common ordered association parent).

d) The vallie of a sequence number is only persistent*while the child—parent relationship is intact.|If an
object that is part of an ordered association is assigned a new parent, the object's SequenceNymber
should ke invalidated (i.e. set to zero or to a new appropriate SequenceNumber if the new parent|is an
ordered fassociation).

e) Not all child objects of an ordered«association need to have a sequence number. Objects wlthout
sequende numbers whose parent_ is an ordered association are considered related to the entire get of
sequentfal objects, but are not a proper part of the sequence.

f)  Non-zerp sequence numbersi@among objects in an ordered association shall be unique.

6.5.5 Associations as filesystem folders

Unordered agsociations’may be used to represent filesystem layouts of data objects within a store. This gllows
representatign of filesystems that are not dependent upon particular pathname conventions. Each ¢bject
contains a ParentObject field in its Objectinfo dataset. This ParentObject is the ObjectHandle gf the
association dhject that “contains” this data object This mechanism serves to expose a battom-up singly-linked
list that may be used to reconstruct the filesystem hierarchy, which may be stored on the opposing device
optionally using a different data structure (e.g. double-linked list, top-down enumerator, etc.). Only objects of
type Association may serve as ParentObjects. The bottom-up nature of the child—parent link information
results in ParentObjects that are stateless with regard to which objects are their children, and infers that if a
child is deleted, the parent and the Objectinfo dataset describing it do not need to be updated. If the object
exists in the “root” of the store, the value 0x00000000 shall be used for its ParentObject. Pathnames may be
recreated using the Filename and ParentObject fields of each Objectinfo dataset, inserting the separators of
choice, in a platform-specific manner. Some receiving devices may not support exposing a hierarchical
structure, in which case objects of type Association would be ignored. In other cases, devices may only wish
to show associations of type album as hierarchical. For an example of representing a filesystem using
associations, see D.2.
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Transport requirements

Disconnection events

The transport shall be capable of notifying the overlying agents or system software that a device has been
disconnected from its previous environment. This environment may be either a wire interconnect or a wireless

medium.

7.2 Reliable, error-free channel

The tranrspertshallprovide—a—reliable—eonnesction-between—devices—comprising—a—session—assuming that the
conngction is not physically broken or terminated. This may be provided in a transport-specifie-thanner using

errorcorrection codes, retry scenarios and fault recovery.

7.3

Asynchronous event support

Sincg a conforming device is required to notify other devices about any changes in its operational status,
configuration, available objects or stores, the transport shall provide a‘mechanism that
genefation of outgoing events and servicing of incoming events asynchronously from operations,

data
may

7.4

equire a notification mechanism.

Device discovery and enumeration

Trangports shall possess the capability of discovering and enumerating connected devices. Any t
suppeprt a v1.0 or v1.1 PTP implementation.

7.5

Specific transports

7.5.1] USB

Devi

¢es using this transport shall conform' to the following specifications:

USB Specification, Version (.1, USB Implementer's Forum, 23 September, 1998(2I;

1 July, 2000[31.

7.5.2| IEEE 1394

Devi

¢es using.the IEEE 1394 transport shall conform to the following specifications:

IFEE 1394-1995[41, IEEE Standard for High Performance Serial Bus;

supports  the
Fesponses or

ransfers. In order to generate events, some transports may require-nitiation of an operatior] while others

fansport may

Universal Serial Bus (Stjll Image Capture Device Definition, Version 1.0, USB Implemernter's Forum,

— PTP-on-SBP (Picture Transfer Protocol on Serial Bus Protocol), |EEE 1394 Trade Association[®l.

7.5.3 TCP/IP

Devi

ces using the transport TCP/IP shall conform to the following specifications:

Transmission Control Protocol, Internet Engineering Task Force (IETF) RFC 793['3] by Information

Sciences Institute, University of Southern California, September 1981; http://ietf.org/rfc/rfc793.txt;

PTP-IP IP Picture Transfer Protocol, Version 1.0, Camera & Imaging Products Association (CIPA)[14],

Japan, Copyright 2005 by FotoNation Inc.
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8 Persistent storage

8.1 StoragelD

Every local persistent storage area on a device is represented by a unique, 4-byte, unsigned integer (UINT32)
referred to as a StoragelD. Each StoragelD has two parts. The sixteen most significant bits represent a
physical storage device, while the sixteen least significant bits represent a logical storage area within a
physical store.

MSB LSB
(bit 31) bit 16 bit 15 (bit 0)

l \/ IIIIIIIlI

PhysicalStoragelD LogicalStoragelD

Figure 4 — StoragelD Layout

A physical store may possess zero or more logical stores. The StoragelDs for all logical stores within a
physical stdre shall have the same PhysicalStoragelD (i.e. the_ ‘dpper 16 bits shall be identical).
PhysicalStoragelDs are unique at all times for any particular device,. Ifr'cases where there is more thap one
logical store within a physical store, all LogicalStoragelDs (i.e. the lower 16 bits) within that physical storel shall
be unique. LogicalStoragelDs need only be unique within a physiCal store, and not globally across all stofes. If
a physical stpre does not contain any logical stores, the LogicalStoragelD should be set to 0x0000, and if shall
be assumed |that the store does not contain any data, nor can'it receive any data. Neither PhysicalStoragelDs
nor Logical3toragelDs need be consecutive, nor are they interpreted in any other way than as upique
identifiers, in|the same manner as handles.

StoragelDs ghould remain unique and persistent'over a session. StoragelDs of 0x00000000 and OxFFFFFFFF

are not used to refer to real stores, but have centext-specific meanings, such as “all-stores,” or “the dgfault
store.” Thesg context-specific extended meanings are indicated in the sections where they are appropriate.

8.2 Data ¢bject referencing

8.2.1 Refefencing via ObjectHandles

8.21.1 Interoperability

In order to epsure _interoperability, images and data files shall be referenced using a 4-byte unsigned integer
(heretofore re¢ferred to as an ObjectHandle). For information on this datatype, see 5.3.3.

8.2.1.2 ObjectHandle assignment
All conforming DSPDs shall allow data object referencing via the following behaviour.
a) ObjectHandles shall be globally unique across all physical and logical storage areas on the device.

b) The values 0x00000000 and OxFFFFFFFF shall be considered undefined or have context-specific
meanings, and shall not be assigned to any valid object.

c) ObjectHandles shall be persistent for each data object present on the device for at least the particular
session within which they are exposed, unless the object that the handle refers to becomes inaccessible
(e.g. the data object is deleted or the store in which it resides is removed, in which case the device would
be required to have issued the appropriate event indicating this change).
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d) A particular ObjectHandle is only meaningful when used in the context of the device that assigned that
handle. Moving the data object to another device does not imply that it will have the same handle on the

new device that is possessed on the originating device, nor the originally assigned handle if the object is

8.2.2

All st

only

indivi
objed
there
refer

8.3

The

placed back in the originating device.
For each new data object that is added to the device while a session is open, the device shal

1)

immediately assign a unique handle to the newly acquired data object which does no
any other currently assigned handles;

2)

t conflict with

broadcast an appropriate ObjectAdded event to all open sessions in accordance with Clause 12;

the initiator is responsible for re-obtaining the Storagelnfo dataset, if necessary, in order to get an

updated version of the FreeSpacelnBytes or FreeSpacelnimages field.

DbjectRemoved event to all open sessions in accordance with Clause 12. If the data.object
a result of an operation, the session within which the operation was issued should:<not recei
The initiator is responsible for re-obtaining the Storagelnfo dataset, if necessary, in ord
Updated version of the FreeSpacelnBytes or FreeSpacelnimages field.

AccessCapability

bres have an AccessCapability field in their Storagelnfo dataset.which indicates whether tk
pr not. If a store is read-only, objects cannot be sent to it, regardless of the individual protec
dual data objects, as described in each object's Objectinfo dataset. Optionally, a device n
ts to be deleted from the store even if the store is read~only with regard to new objects

For a description of permitted values, see 5.5.4. For a*description of individual data obje
to the description of the Objectinfo dataset in 5.5.3.

Receiver object placement

bbject receiver shall possess the ability’™o determine where to place an incoming objeq

requegsted. In a GetObject scenario, the object receiver is the initiator. In a SendObject scenar

recei
objed
recei
such
actug
Send

er is the responder, and therefore the responder shall possess the ability to determine wh
t that it is receiving if the destination is unspecified by the sender. The destination location ¢
er may or may not be a function of the information that describes the object in its Objec
as ObjectFormat, size parameters, etc. In a SendObject scenario, the receiver informs the

| location in which it will ‘be placed upon operation completion using the response parame

If a data object is removed from the device during a session, the device shall broadcast ap appropriate

is deleted as
ve the event.
er to get an

ey are read-
tion status of
ay still allow
being placed
ct protection,

t that it has
0, the object
ere to put an
hosen by the
Info dataset,
sender of the
ters from the

Objectinfo operation..This is to allow for cases where the sender may have to deal with diff

rent kinds of

receiyers, some more capable than others. This allows receiver intervention from a GUI or receiver-side script
to allpw all incoming.ebjects to be handled in some prescribed or functionally dynamic way, to queue images
for prfinting by placing.them in a spool folder, etc. The sender may attempt to request that the object be stored
in a gpecific place-on the receiver using the parameters in the SendObjectinfo operation, but the feceiver may
or may not alldéw) this behaviour. A particular receiver might not provide a structured filesystem, ahd may store
all infages.in.a “flat” area of memory. This type of device would either ignore all association objects or store
the agsogiations using some technique other than a filenaming/foldering convention, such as a dgtabase.

In SendODbject scenarios, a sending device may atiempt one ol two techniques Tor specitying object receiver
location.

a) The initiator does not specify receiver location for the object being sent. The responder chooses the
location, and informs the initiator where the object will be placed in the response to the SendObjectinfo
operation.

b) The initiator attempts to specify where the object should be placed on the responder by using the

operation parameters of SendObijectinfo. If the responder cannot comply with placing the object there, the
SendObjectinfo operation should fail with one of the following responses:

1) the appropriate access response such as Invalid_StoragelD, Invalid_ParentObject, Store_ Full,
Access_Denied, etc.; in these cases, the initiator may wish to try the SendObjectinfo operation again
with an alternate destination;
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2) Specification_of Destination_Unsupported; this is used to indicate that the responder does not
support initiator-specified destination locations and the initiator should not attempt to specify the
destination again.

9 Communication protocol

9.1

Device roles

Rather than assume a host-to-device connection or a peer-to-peer connection, this International Standard

refers to onl

two devices, an initiator and a responder. The initiator is the device that opens the sessio

and

initiates oper
A responder
events. Devi
computer thg
USB-only ca
with a printe
printer might
from other di
added respd
conforming

attributes of
interface tha
typically will

9.2 Sessi

9.2.1 Sess

Sessions are
are persisten

Sessions are

ation requests over a suitable transport according to that transport's implementation specific

is a device that responds to operation requests by sending requested data, respenses
ces may have the capability of being only an initiator, only a responder or both()A”per
t detects and configures a USB camera is likely to only be capable of being an initiator, wh
mera may only be capable of being a responder. An IR camera that opens afn IfDA conne
r and pushes images to it might only be capable of being an initiator, whilevthat correspo
only be capable of being a responder. A digital camera that can send and.receive images t
gital cameras must be capable of both roles. By assuming the initiatorole; a device is asst
nsibility for device enumeration, transport aggregation (if the device” supports multiple
ransports), controlling the flow of the conversation, and negdtiating the transport-sp
he session, all in transport-specific ways. Initiators typically will.have some form of graphica
| allows thumbnails to be displayed and selected by a user;"Devices that are only respo
not have such an interface.

pNs

on usage

Ation.
and
sonal
ilst a
ction
hding
b and
ming
PTP
ecific
user
nders

defined as logical connections between two devices, over which ObjectHandles and StoragelDs

t.

required when requesting handles from a device, as sessions define the minimum persis

period for h

ndle assignments. Sessions {0 .not need to be opened to obtain device capabilities vi

GetDevicelnfo operation, but do need totbe opened to transfer image and data objects, as well as

descriptors,

uch as the Storagelnforand Objectinfo datasets. Any such datasets communicated durn

session are ¢onsidered valid for the-duration of that session unless an explicit known event occurs indig
| ObjectHandles and:datasets other than the Devicelnfo dataset shall be considered ipvalid

otherwise.
outside of th

A session is
valid respon
the transport

9.2.2 Sess

session in which-they were provided.

considered gpen as soon as the OpenSession operation sent by the initiator completes V
closes the.communications channel, whichever occurs first.

onlD

ence
b the
their
ng a
ating

vith a

be from the \responder. A session is closed when the CloseSession operation request is s¢nt or

Each session shall have a SessionID that consists of one device-unique 32-bit unsigned integer (UINT32).
SessionlDs are assigned by the initiator as a parameter to the OpenSession operation and must be non-zero.

9.3 Trans

9.3.1

actions

Transaction usage

All transactions are considered atomic invocations whose origins can be traced to a single operation request
being issued by an initiator to a responder. All transactions are considered synchronous and blocking within a
session unless otherwise indicated. Devices that support multiple sessions must be able to keep each session
asynchronous and opaque to each other. Asynchronous types of transaction, such as InitiateCapture, are
handled by making the operation initiation synchronous. The response to these types of operation indicates
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only the success or failure of the operation initiation, and asynchronous events are used to handle the
communication of new objects becoming available on the device at a later point in time. If an operation
request is received which cannot be accommodated due to another previously invoked asynchronous
operation still being executed, the device shall indicate that it is busy, using a Device_Busy response, and the
initiator is required to re-issue the operation at a later time.

Transactions in this protocol consist of three phases. Depending on the operation, the data phase may not be
present. If the data phase is present, data may either be sent from the initiator to the responder (L — R), or
from the responder to the initiator (R — L), but never in both directions for the same operation. The operation
and response phases are always present. Only one transaction at a time can take place within a session. A
transaction may be cancelled by an event. Figure 5 illustrates the sequence of a transaction, with time

incre

sina-from-left to riaht-
ASHIg-HOR—+8H—o0-HGRt-

Operation
Response
request
phase
phase

Figure 5 — Transaction sequence

9.3.2| TransactionIlD
Each| transaction within a session shall have a unigue transaction identifier called TransactionlD that is a
sessipn-unique 32-bit unsigned integer (UINT32)\“TransactionIDs are continuous sequences [in numerical
orde starting from 0x00000001. The TransactianID used for the OpenSession operation shall be[0x00000000.
The first operation issued by an initiator after ‘an OpenSession operation shall possess a TrafpsactionlD of
0x00P00001, the second operation shall.pessess a TransactionID of 0x00000002, etc. The TrapsactionID of
OxFFFFFFFF shall not be considered valid, and is reserved for context-specific meanings. Thel presence of
TransgactionID allows asynchronous_events to refer to specific, previously initiated operationd. If this field
reaches its maximum value (OXFEFEFFFE), the device should “roll over” to 0x00000001. TransadtionIDs allow
events to refer to particular roperation requests, allow correspondence between data objedts and their
describing datasets, and aid-in 'debugging.
9.3.3] Operation request phase
The pperation request phase consists of the transport-specific transmission of a 30-byte operftion dataset
from [the initiator, to the responder. Table 20 describes the fields that must be accounted for by the responder
in order for the.OperationRequest phase to be considered complete.
Table 20 — OperationRequest dataset
. Size
Field (bytes) Data type

OperationCode 2 UINT16

SessionID 4 UINT32

TransactionID 4 UINT32

Parameter1 4 Any

Parameter2 4 Any

Parameter3 4 Any

Parameter4 4 Any

Parameter5 4 Any
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OperationCode: the code indicating which operation is being initiated. For a list of these codes and their
usages, see 10.4.

SessionlD: the identifier for the session within which this operation is being initiated. This value is assigned
by the initiator using the OpenSession operation. This field should be set to 0x00000000 for operations that do
not occur within a session, and for the OpenSession OperationRequest dataset. See 9.2.2 for a description of
SessionIDs.

TransactionID: the identifier of this particular transaction. This value shall be unique within a particular
session, and shall increment by one for each subsequent transaction. See 9.3.2 for a description of
transaction identifiers. This field should be set to 0x00000000 for the OpenSession operation.

Parameter g: This field holds the operation-specific nth parameter. Operations may have at most five
parameters. | The interpretation of any parameter is dependent upon the OperationCode. Any-unused
parameter figlds should be set to 0x00000000. If a parameter holds a value that is less than 32 bits,/the Ipwest
significant bi{s shall be used to store the value, with the most significant bits being set to zero.

9.3.4 Datajphase

The data ph
operation or
or other dat

se is an optional phase that is used to transmit data that are larger than what can fit info the
esponse datasets. Typically, this is either a data object such as apimage, an ancillary datp file,
ets that are defined in this International Standard or are vendor extensions. All data that afe not
composed of small, fixed-length types shall be sent via a data phase. Forany particular operation, during the
data phase, fdata may flow from the responder to the initiator, from the_initiator to the responder or not gt all.
However, noloperation shall send data in both directions during the data-phase.

The format fpr data transferred during a data phase is context~specific by operation and ObjectFormay. If a
particular trapsport wishes to wrap the data with some sort of header, or allow for division into multiple packets
with wrappers for re-assembly and possibly event insertion, it is the responsibility of the transport
implementatipn to specify how the data should be handled; wrapped and re-assembled. If the data phase is
being used fo transport a data object, it shall be conSidered opaque to the transport. If a dataset is peing
transmitted, it would likely be sent in some sort of transport-specific structure(s) or re-assembled from vgrious
transport-sp4gcific descriptors.

9.3.5 Response phase

The response phase consists of the transport-specific transmission of a 30-byte response dataset frofn the

responder to|the initiator. Table 21 (lists the fields that are required to be accounted for as part of the response
phase.

Table 21 — Response dataset

Field (bsyitzees) Format
ResponseCode 2 UINT16
SessionlD 4 UINT32
TransactionlD 4 UINT32
Parameter1 4 Special
Parameter2 4 Special
Parameter3 4 Special
Parameter4 4 Special
Parameter5 4 Special
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ResponseCode: indicates the interpretation of the response as defined in the ResponseCode section in 11.2.

SessionlD: the identifier for the session within which this operation is being responded to. This value is
assigned by the initiator using the OpenSession operation and should be copied from the OperationRequest
dataset that is received by the responder prior to responding.

TransactionIlD: the identifier of the particular transaction. This field should be copied from the
OperationRequest dataset that is received by the responder prior to responding.

Parameter »: This field holds the operation-specific nth response parameter. Response datasets may have at
most five parameters. The interpretation of any parameter is dependent upon the OperationCode for which the

respg
unus
the Ig

9.4

The

deten
even
the ir
that 3

Ase-has-been-generated—and-secondariy-may-be-afunction-of-the—particutar RespenseCo
bd parameter fields should be set to 0x00000000. If a parameter holds a value that is less
west significant bits shall be used to store the value, with the most significant bits being set {

Operation flow

exact order of operations, responses and events varies depending on ‘the scenario.
mines the flow of operations, while the responder issues responses to the_operations and m
s. Push scenarios consist of an initiator sending one or more objects to-the responder. In P

user can choose which images to retrieve. Ancillary data can also be transferred through e

de itself. Any
than 32 bits,
0 zero.

The initiator
by also issue
LIl scenarios,

itiator retrieves objects from the responder. Pull scenarios usually-first involve retrieving thumbnails so

ther of these

modgs.

An i
phas

itiator should always be prepared to receive an event\asynchronously relative to resppnse or data
bs, as event reception is not limited to transaction phase*boundaries. This is of particular cgncern during
the data phase, which may be lengthy if large image.,or-data objects are being transferred. Bimilarly, the
respander should always be prepared to receive an evéntin place of an operation request, data qr a response
for transports that use in-band events. See Clause-12;for a description of events.

9.5 [Vendor extensions

9.5.1 Default vendor extensions (native)

Devige manufacturers can extepd-this International Standard through several mechanisms oytlined in this
specification. The VendorExtensienID and VendorExtensionVersion fields of the Devicelnfo dataset can be
used|to uniquely identify the Vendor extensions, e.g. two vendors may happen to use the gsame vendor
exterjJded OperationCode~ 0x8001 for different wuses, but the VendorExtensiohlD and/or

VendorExtensionVersionfields for the two devices will be different, and therefore the intended |nterpretation
and yisage can be déetermined. All vendor extended values shall be qualified with the VendorExtensionID for
unigye identificatien;” e.g. a device cannot use a vendor extended operation until it|checks the
VendorExtensjonlD and VendorExtensionVersion fields sent by the other device in the DevicdInfo dataset.
VendorExtensionIDs shall be assigned by the International Imaging Industry Association (I3A). A list of
assigned, IDs'may be requested at i3astds@i3a.org. VendorExtensionVersion numbers shall bge maintained
internally by each vendor, and should be publicly advertised if vendors wish others to be able tq access their
exterisions

9.5.2 Multiple vendor extensions (mapped) PTP v1.1

PTP version 1.1 provides support for multiple vendor extensions using an optional mapping technique. This is
specified via two new operations: GetVendorExtensionMaps and GetVendorDevicelnfo. Devices that provide
support for multiple vendor-extension sets shall provide support for both of these operations, as well as the
new VendorExtensionMap dataset. Devices that support both of these operations will interpret vendor
extended codes as the default, or “native” set, as indicated by the VendorExtensionID in the standard
Devicelnfo dataset, in their original vendor-specific opcode. Other sets are supported by calling opcodes
“‘mapped” to the unused portions of the default set, as described by responses to the new operations.
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It is the responsibility of the responder to create a mapping of the datacodes of all the supported vendor sets
into one combined set. This mapping will be made available to the initiator upon request through an optional
GetExtensionsMap operation. The responder will create the mapping in such a way that the datacodes of the
default vendor set maintain their values. As a result, initiator implementations based on PTP version 1.0 will
be able to communicate with the responder as if it were also based on PTP version 1.0 and supported just
one vendor set (the default one).

For example, suppose the device supports two vendor extensions VA and VB:

VA defines two operation codes, 0x9001 and 0x9002, and one event code, 0xC001;

P V-V- W

4
I

VB defir

Then the combined dataset may consist of the following:

three opgration codes: 0x9001, 0x9002 (unchanged from VA), 0x9003 (corresponding to the'code 049001

of VB);
one response code 0xA001 (from VB);
two event codes 0xC001 (unchanged from VA) and 0xC002 (correspondingt¢-0xC001 from VB).

For the initia bfault

VendorExten

for that is based on PTP version 1.0, the responder will behave’ as if it only supports the d
sionID (VA), which is reported in its standard Devicelnfo dataset.

hdent
nded

pport
cified

Support for @ particular mapped vendor extended operation or construct implies support for any depe
vendor-specific constructs as specified in that vendor extension set. For example, if a vendor-exts
operation welre used to send or get a vendor-extended dataset; support for that operation would imply su
for reading, |writing, and/or interpreting that vendor-extendéd dataset as appropriate to fulfill the spe
behaviour of that operation in the context of its originating-vendor extension specification.

xt for
elnfo

The version (as defined by the VendorExtensionVersion field in the standard Devicelnfo dataset) in contg

all codes m
dataset part
therefore sta

10 Operaf

10.1 Opers

This clause
parameters 4

the basi

pped to a particular distinct altepnate set of vendor extensions is specified in the Devig
cular to that VendorExtensionID,as returned by the GetVendorDevicelnfo operation, a
ically applicable to all constructs mapped to that particular VendorExtensionID.

ions
tion overview

escribes/the various operations that are defined in this International Standard, along with
nd intended usages. The operations have been defined in order to ensure the following:

c Core functionality is easily and uniformly accessible for all devices;

nd is

their

advanced functionality is exposed in an optional, common way for more capable devices;
vendor extensibility is accessible via a well-defined mechanism;

the transport layer and the controlling device are completely abstracted.

10.2 Operation parameters

Many operations have parameters that must be accounted for by all implementations, even if particular values
of particular parameters are not supported. All parameters are 32 bits in length. If a particular parameter for a
particular operation needs less than 32 bits, the least significant bits shall be used, with the non-used most
significant bits being set to zero.
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For some operations, parameters act like device properties, as both can modify the way an operation is
carried out. In the case of an inconsistency between operation parameters and device properties, the
parameter shall take precedence over any device property, but will not cause the device property or the
device behaviour to change for any subsequent similar operation requests that do not specify the parameter
similarly.

10.3

OperationCode format

OperationCodes are transferred as part of the OperationRequest dataset, as described in 9.3.3. All
OperationCodes shall take the form of a 16-bit integer, are referred to using hexadecimal notation, and have
bit 12 set to 1, and bits 13 and 14 set to 0. All non-defined ResponseCodes having bit 15 set to zero are

reser
shou

10.4
Table

Oper|
detai

10.5

d be setto 1.

OperationCode summary
22 summarizes the operations defined by this International Standard_and their c

htionCodes. See Clause 15 for information on which operations are required and which are
s on extending operations, see 9.5.

Operation descriptions

10.5. GetDevicelnfo

Oper|
Oper
Oper
Oper
Data
Data
Resp
Resp
Resp

Resp

htionCode: 0x1001

btion Parameter1: none

btion Parameter2: none

btion Parameter3: none

Devicelnfo dataset

direction: R - L

onseCode Options: OK, Parameter_ Not_Supported
onse Parameteri:none

onse Parameter2: none

onse Rarameter3: none

ved for fufure use. It a proprietary implementation wishes to define a proprietary OperatiofCode, bit 15

brresponding
optional. For

Desd|

ription: returns information and capabilities about the responder device by returning a DevicglInfo dataset.

This dataset is described in 5.5.2. This operation is the only operation that may be issued inside or outside of
a session. When used outside a session, both the SessionID and the TransactionID in the OperationRequest
dataset shall be set to 0x00000000.

See Table 22.
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Table 22 — Operation summary

Operation code Operation name PT.P
version
0x1000 Undefined 1.0+
0x1001 GetDevicelnfo 1.0+
0x1002 OpenSession 1.0+
0x1003 CloseSession 1.0+
0x1004 GetStoragelDs 1.0+
0x1005 GetStoragelnfo 1.0+
Ox1006 Geothy |mﬁhjinr\+c 10+
0x1007 GetObjectHandles 1.0+
0x1008 GetObjectinfo 1.0+
0x1009 GetObject 1.0+
0x100A GetThumb 1.0+
0x100B DeleteObject 1.0+
0x100C SendObjectinfo 1.0+
0x100D SendObject 10+
0x100E InitiateCapture 1.0+
0x100F FormatStore 1.0+
0x1010 ResetDevice 1.0+
0x1011 SelfTest 1.0+
0x1012 SetObjectProtection 1.0+
0x1013 PowerDown 1.0+
0x1014 GetDevicePropDesc 1.0+
0x1015 GetDevicePropValue 1.0+
0x1016 SetDevicePropValuge 1.0+
0x1017 ResetDevicePropValue 1.0+
0x1018 TerminateOpenCapture 1.0+
0x1019 MoveObject 1.0+
0x101A CopyObject 1.0+
0x101B GetPartialObject 1.0+
0x101C InitiateOpenCapture 1.0+
0x101D StartEnumHandles 1.1+
0x101E EnumHandles 1.1+
0x104F StopEnumHandles 1.1+
0x1020 GetVendorExtensionMaps 1.1+
0x1021 GetVendorDevicelnfo 1.1+
0x1022 GetResizedimageObject 1.1+
0x1023 GetFilesystemManifest 1.1+
0x1024 GetStreaminfo 1.1+
04025 GetStream 4+
All other codes with Reserved
MSN of 0001
':‘)IISC,\? %(?81 BV(I)T Vendor extended operation code

10.5.2 OpenSession

OperationCode: 0x1002
Operation Parameter1: SessionlID

Operation Parameter2: none
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Operation Parameter3: none
Data: none
Data direction: N/A

ResponseCode Options: OK, Parameter_Not Supported, Invalid_Parameter, Session_Already Open,
Device_Busy

Response Parameter1: none

Response Parameter2: none

Response Parameter3: none

Description: causes device to allocate resources, assigns handles to data objects if necessary, and performs
any ¢onnection-specific initialization. The SessionID will then be used by all other ‘operations during the
sessipn. Unless otherwise specified, an open session is required to invoke an operation. If the fifst parameter
is 0xP0000000, the operation should fail with a response of Invalid_Parameter. iif @ session is giready open,
and the device does not support multiple sessions, the response Session_Alrgady Open should| be returned,
with |the SessionlD of the already open session as the first response parameter. Thhe response
Sess|on_Already Open should also be used if the device supports multiple*sessions, but a sesgion with that
ID is|already open. If the device supports multiple sessions, and the-maximum number of sessjons is open,
the device should respond with Device_Busy.

The PessionID and TransactionID fields of the operation dataset 'should both be set to 0x00000000 for this
operation.

10.5.8 CloseSession

OperptionCode: 0x1003
Operption Parameter1: none
Operption Parameter2: none
Operption Parameter3: none
Dataj none

Data|direction: N/A
ResponseCode Options: OK, Session_Not_Open, Invalid_TransactionID, Parameter Not_ Supported
Response Parameter1: none

Response Rarameter2: none

Response Parameter3: none

Description: closes the session. Causes device to perform any session-specific clean-up.
10.5.4 GetStoragelDs

OperationCode: 0x1004

Operation Parameter1: none

Operation Parameter2: none

Operation Parameter3: none
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Data: Storage

Data directio

ResponseCode Options:

2008(E)

IDArray
nnR-L

OK, Operation_Not_Supported, Session Not Open,

Parameter Not_Supported

Response Parameter1: none

Response Parameter2: none

Invalid_TransactionlID,

Response Pararmeter3 mone

Description:
valid logical
which would

10.5.5 GetS

OperationCo
Operation P4
Operation Pa
Operation P4
Data: Storag
Data directio

ResponseCaqa
Store_Not_A

Response P

returns a list of the currently valid StoragelDs. This array shall contain one StoragelD,for
store. One StoragelD should also be present for each removable medium that js:not ins
contain a non-zero PhysicalStoragelD and a LogicalStoragelD with the value 0x0000.

foragelnfo

de: 0x1005
rameter1: StoragelD
rameter2: none
rameter3: none
eInfo

N'R—->L

de Options: OK, Session_Not Open, Invalid_TransactionID, Access_Denied, Invalid_Stora
vailable, Parameter Not_ Supported

rameter1: none

Response Parameter2: none

Response Parameter3: none

Description:
dataset is de

10.5.6 GetN

OperationCo

returns a Storagelnfo dataset for the particular storage area indicated in the first parameter,
fined in 5.5.4.

umObjects

de: 0x1006

each
pried,

pgelD,

This

Operation Parametert—Storagetb

Operation Parameter2: [ObjectFormatCode]

Operation Parameter3: [ObjectHandle of Association for which number of children is desired]

Data: none

Data directio

ResponseCode options:
Invalid_StoragelD, Store_Not_Available,

n: N/A

OK, Operation_Not Supported, Session_Not Open,
Specification_By Format_Unsupported,

Parameter_Not_Supported, Invalid_ParentObject, Invalid_ObjectHandle, Invalid_Parameter
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Invalid_TransactionID,
Invalid_Code_ Format,
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onse Parameter1: NumObjects
onse Parameter2: none

onse Parameter3: none

Description: returns the total number of objects present in the store indicated by the first parameter. If the
number of objects aggregated across all stores is desired, a StoragelD of OxFFFFFFFF may be used. If a
single store is specified, and the store is unavailable because of media removal, this operation should return

Store

Not_Available.

By d
objed

The
ident
Num
used
does
Resp

The 1
a par
only

there
Pare
corre
Obje
parar
respd
Obje
parar

10.5.
Oper|
Oper|
Oper|
Oper

Data
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ts of all types.

econd parameter, ObjectFormatCode, is optional, and may not be supported. This_ parame
fy a particular ObjectFormatCode, so that only objects of the particular type, wil’be cou
Dbjects. If the number of objects of all formats that are images is desired, the yalue OxFFFF
If this parameter is not used, it shall be set to 0x00000000. If the value is 'non-zero, and t
not support specification by ObjectFormatCode, it should fail the operation by
onseCode with the value of Specification_By Format_Unsupported.

hird parameter is optional, and may be used to request only the number of objects that belo
ticular association. If the third parameter is a valid ObjectHandle,for an association, this ope
return the number of ObjectHandles that exist for objects that are direct children of the ass
fore only the number of ObjectHandles which refer to objects that possess an Objectinfo da
ntObject field set to the value indicated in the third parameter. If the number of only those O
sponding to objects in the “root” of a store is desired,<this parameter may be set to OxFFF
ctHandle referred to is not a valid ObjectHandle, the~appropriate response is Invalid_Objecth
heter is specified and is a valid ObjectHand)e;»but the object referred to is not an ass
nse Invalid_ParentObject should be returned. If unused, this operation returns the
ctHandles aggregated across the entire (device (modified by the second parameter), &
heter should be set to 0x00000000.

/ GetObjectHandles

htionCode: 0x1007

htion Parameter1: StoragelD

htion Parameter2{{ObjectFormatCode]

btion Parameter3: [ObjectHandle of association for which a list of children is desired]

ObjectitandleArray

non-image

er is used to
nted towards
FFFF may be
e responder
returning a

ng directly to
ration should
ociation, and
aset with the
bjectHandles
FFFFF. If the
Handle. If this
ociation, the

number of
nd the third

Data

Direction: R - L

Resp

onseCode Options: OK, Operation_Not Supported, Session_Not Open,

Invalid_TransactionID,

Invalid_StoragelD, Store_Not_Available, Invalid_ObjectFormatCode, Specification_ By Format_Unsupported,

Invali
Invali

Resp
Resp

Resp

©I1SO

d_Code Format, Invalid_ObjectHandle,
d_ParentObject, Invalid_ObjectHandle

Invalid_Parameter, Parameter No

onse Parameter1: none
onse Parameter2: none

onse Parameter3: none

2008 — All rights reserved

t _Supported,

39


https://standardsiso.com/api/?name=25786488d61cdf66bd4742624f5f5956

ISO 15740:2008(E)

Description: returns an array of ObjectHandles present in the store indicated by the StoragelD in the first
parameter. If an aggregated list across all stores is desired, this value shall be set to OxFFFFFFFF. Arrays are
described in 5.4.

The second parameter is optional, and may or may not be supported. This parameter allows the initiator to
ask for only the handles that represent data objects that possess a format specified by the ObjectFormatCode.
If a list of handles that represent only image objects is desired, this second parameter may be set to
OxFFFFFFFF. If it is not used, it shall be set to 0x00000000. If the value is non-zero, and the responder does
not support specification by ObjectFormatCode, it should fail the operation by returning a ResponseCode with
the value of Specification_By Format_Unsupported. If a single store is specified, and the store is unavailable

because of media removal, this operation should return Store_Not_Available.

The third parameter is optional, and may be used to request only a list of the handles of objects that belgng to
a particular gdssociation. If the third parameter is a valid ObjectHandle for an Association, this operation should
return only g list of ObjectHandles of objects that are direct children of the Association, and_thereford only
ObjectHandlgs that refer to objects that possess an Objectinfo dataset with the ParentObject field set fo the
value indicated in the third parameter. If a list of only those ObjectHandles corresponding\to objects in the
“root” of a store is desired, this parameter may be set to OXFFFFFFFF. If the ObjectHandle-referred to is|not a
valid ObjectHlandle, the appropriate response is Invalid_ObjectHandle. If this parameter is specified and is a
valid ObjectHlandle, but the object referred to is not an association, the response Invalid_ParentObject should
be returned.|If the third parameter is unused, this operation returns ObjectHandles aggregated across the
entire device| (modified by the second parameter), and the third parameter should’be set to 0x00000000.
10.5.8 GetOpjectinfo

OperationCofe: 0x1008

Operation Pgrameter1: ObjectHandle

Operation Pgrameter2: none

Operation Pgrameter3: none

Data: Object|nfo

Data direction: R > L

ResponseCqade Options: OK, Operation_Not Supported, Session_Not Open, Invalid_TransactipnID,
Invalid_Obje¢tHandle, Store_Not_Available, Parameter Not_Supported

Response Parameter1: none

Response Parameter2: none

Response Parameter3:\-none

Description: eturns the ObJectInfo dataset, as described m 5.5.3. The prlmary purpose of thls operatlor is to

its thumbnail W|th a succeedmg GetThumb or GetObJect operatlon ThIS |nformat|on may also be used by the
caller to allocate memory before receiving the object. Objects that possess an ObjectFormat of type
Association do not require a GetObject operation, as these objects are fully qualified by their Objectinfo
dataset.

10.5.9 GetObject
OperationCode: 0x1009
Operation Parameter1: ObjectHandle

Operation Parameter2: none
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Operation Parameter3: none

Data: DataObject

Data direction: R > L

ResponseCode Options: OK, Operation_Not Supported, Session_Not Open, Invalid_TransactionID,
Invalid_ObjectHandle, Invalid_Parameter, Store_Not_Available, Parameter_Not_Supported,

Incomplete_Transfer

Response Parameter1: none

Response Parameter2: none
Response Parameter3: none

Description: retrieves one object from the device. This operation is used for all types of data objects present
on the device, including both images and non-image data objects, and should“\be preceded (although not
necesgsarily immediately) by a GetObjectinfo operation that uses the same Obje¢tHandle. This opgration is not
necesgsary for objects of type Association, as these objects are fully qualifiedby their Objectinfo dataset. If the
store| that contains the object being sent is removed during the object. transfer, the Incomplete_Transfer
respgnse should be used, along with the Store_ Removed event.

10.5.10 GetThumb

OperptionCode: 0x100A

Operption Parameter1: ObjectHandle
Operption Parameter2: none
Operption Parameter3: none

Data] ThumbnailObject
Dataldirection: R — L

ResponseCode Options: _OK;, Operation_Not Supported, Session_Not Open, Invalid_TfansactionID,
Invalid_ObjectHandle, No Thumbnail_Present, Invalid_ObjectFormatCode, Store_Npt_Available,
Parameter_Not_Supported

Response Parameterd. none
Response Parameter2: none

Response Parameter3: none

Desckption: t is indicated

in the first parameer.
10.5.11 DeleteObject

OperationCode: 0x100B

Operation Parameter1: ObjectHandle
Operation Parameter2: [ObjectFormatCode]

Operation Parameter3: none
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Data: none

Data direction: N/A

ResponseCode Options:
Invalid_ObjectHandle,
Specification_|

OK, Operation_Not_Supported, Session Not Open, Invalid_TransactionID,
Object_WriteProtected, Store_Read_Only, Partial_Deletion, Store Not_Available,
By Format_Unsupported, Invalid_Code_Format, Device_Busy, Parameter_Not_Supported

Response Parameter1: none

Response Parameter2: none

Response Pelirameter3: none

Description:
ObjectHandl
write-protect
write-protect
deletion and
deleted, and
deletion, the
operation sh

The second
parameter is
to be deleted
deleted. If it
support speg
value of Spe

If the Object
association

If the
Any
it is
d for

Heletes the data object specified by the ObjectHandle from the device if it is not protected.
b passed has the value of OxFFFFFFFF, then all objects on the device shall be-deleted
bd objects shall not be deleted by this operation. If one object is indicated for ‘\deletion an
bd, the response code Object WriteProtected shall be returned. If all objeets are indicate
a subset of the objects are write-protected, only the objects that ar€ not protected shall be
the response code of Partial_Deletion shall be returned. If the store.isoread-only without ¢bject
response Store_Read_Only should be returned. If the store is read-only with object deletion, this
buld succeed unless other factors prevent it from succeeding.

parameter is optional, and may not be supported. This pafameter may only be used if th¢ first
set to OXFFFFFFFF. This parameter is used to indicate that-objects only of the type specified are
. If this second parameter is also set to OXFFFFFFFF, then only objects that are images shpll be
s not used, it shall be set to 0x00000000. If the valu€’is non-zero, and the responder dogs not
ification by ObjectFormatCode, it should fail the operation by returning a ResponseCode with the
Cification_By Format_Unsupported.

f that
in an

Handle indicated in the first parameter is @n association, then all objects that are a part o
and all descendants of descendants) shall be deleted as well. If only individual items with

association are to be deleted, then individual DeleteObject operations should be issued on each objgct or

sub-associat|

10.5.12 Se
OperationCo
Operation Pa
Operation Pa

Operation P4

on individually.

hdObjectinfo

de: 0x100C

rameter1: [Destination StoragelD on responder]

rameter2: [Rarent ObjectHandle on responder where object should be placed]

rametér3: none

Data: Object

nfo

Data direction: L - R

ResponseCode Options:
Access_Denied,

Store_Not_A

OK, Operation_Not Supported, Session Not Open, Invalid_TransactionID,
Invalid_StoragelD, Store_Read_Only, Store_Full, Invalid_ObjectFormatCode,
vailable, Parameter_Not_Supported, Invalid_ParentObject

Response Parameter1: Responder StoragelD in which the object will be stored

Response Parameter2: Responder Parent ObjectHandle in which the object will be stored

Response Parameter3: Responder's reserved ObjectHandle for the incoming object
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Description: used as the first operation when the initiator wishes to send an object to the responder. This
operation sends an Objectinfo dataset from the initiator to the responder. All the fields in this Objectinfo
dataset are from the perspective of the initiator, meaning that the StoragelD, for example, would be
interpreted as the StoragelD of the store in which the object resides on the initiator before being sent to the
responder. This operation is sent prior to the SendObject operation, described in 10.5.13, in order to inform
the responder about the properties of the object that it intends to send later, and to effectively ask whether the
object can be sent to the responder. A response of OK infers that the receiver can accept the object, and
serves to inform the sender that it may now issue a SendObject operation for the object.

The first parameter is optionally used to indicate the store on the responder in which the object should be
stored. If this parameter is specified, and the responder will not be able to store the object in the indicated
store i # } ; such as
Specification_Of Destination_Unsupported, Store_Not_Available, Store_Read_Only, or StoreFull, should be
used| If this parameter is unused, it should be set to 0x00000000, and the responder shall~de¢ide in which
store[to place the object, be that a responder-determined default location, or the location with tHe most room
(or pgssibly the only location with enough room).

The $econd parameter is optionally used to indicate where on the indicated store.the object shodild be placed
(i.e. the association/folder that the object should become a child of). If this, parameter is uged, the first
parameter shall also be used. If the receiver is unable to place the object @s)a child of the indi¢gated second
parameter, the operation should fail. If the problem with the attempted specification is the genefal inability of
the | receiving device to allow the specification of , the destination, th response
Specification_of Destination_Unsupported should be sent. This respanse infers that the initiator $hould not try
to spcify a destination location in future invocations of SendObjectinfo, as all attempts at such|specification
will fail. If the problem is only with the particular destination specified, the Invalid_ObjectHandle or
Invalid_ParentObject response should be used, depending‘on” whether the ObjectHandle did not refer to a
valid |object, or whether the indicated object is a valid object but is not an association. If the rogt directory of
the indicated store is desired, the second parameter “should be set to OxFFFFFFFF. If this parameter is
unused, it should be set to 0x00000000, and the responder shall decide where in the indicajed store the
objedt is to be placed. If neither the first nor the second parameter is used, the responder shall decide both in
which store to place the object as well as whereto place it within that store.

If the|responder agrees that the object may(be sent, it is required to retain this Objectinfo dataset|until the next
SendObject or SendObjectinfo operatian js performed subsequently within the session. If the SgndObjectinfo
opergtion succeeds, and the next occurring SendObject operation does not return a successful response, the
SendObjectinfo held by the respender shall be retained in case the initiator wishes to rg-attempt the
SendObject operation for that previously successful SendObjectinfo operation. If the initiator wishes to resend
the bjectinfo dataset before“attempting to resend the object it may do so. Successful completion of the
SendObjectinfo operation- 'conveys that the responder possesses a copy of the Objectinfo pnd that the
respgnder has allocated‘space for the incoming data object. Any response code other than OK indicates that
the rg¢sponder has netretained the Objectinfo dataset, and that the object should not attempt to be sent.

The first response parameter of this operation should be set to the StoragelD in which the responder will store
the object if it is sent. The second response parameter of this operation should be set to the Parent
ObjectHandle of the association of which the object becomes a child. If the object is stored in the root of the
store, this parameter should be set to OXFFFFFFFF.

If the initiator wishes to retain associations and/or hierarchies on the responder for the objects it is sending,
then the objects should be sent top down, starting with the highest level of the hierarchy, proceeding in either
a depth-first or breadth-first fashion down the hierarchy tree. The initiator shall use the responder's newly
assigned ObjectHandle in the third response parameter for the ParentObject that is returned in the
SendObjectinfo response as the second operation parameter for a child's SendObjectinfo operation.
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de: 0x100D

Operation Parameter1: none

Operation Parameter2: none

Operation Parameter3: none

Data: DataObject

Data directio

ResponseCaqa
Store_Full,
Incomplete ]

Response P

Response Parameter2: none

Response Parameter3: none

Description:
following the
to be written
during the m
responder in

Upon succes
Objectinfo th
responder, tH
the SendObj
should be re
the duration
Incomplete_]

10.5.14 Ini

OperationCo
Operation Pa

Operation P4

n:L >R

de Options: OK, Operation_Not Supported, Session_Not Open, Invalid Jransacti
Store_Not_Available, No_Valid_Objectinfo, Device Busy, @ Parameter Not Supp
[ ransfer

rameter1: none

used as the second operation when the initiator wishes\to' send an object to the respg
SendObjectinfo operation described in 10.5.12. This operation sends a data object to the d
to the responder's store, according to the information in the Objectinfo dataset as transr
ost recent SendObijectinfo operation in the same 'session, and the information indicated b
the response parameters of the SendObjectinfo.

sful completion of this operation, the responder should discard and/or invalidate the initi
at the responder held while waiting for ‘that object. If there is no valid Objectinfo held b
e response No_Valid_Objectinfo should be returned. Any response other than OK indicate
bct failed for the reason indicated by the response code. In this case, the unassigned Obje
fained by the responder in case-the initiator wishes to attempt to resend the object for, at
of the session. If the destination store is removed during object transmission
ransfer response should be issued along with the StoreRemoved event.

iateCapture

de: Ox100E

rameter1; [StoragelD]
rameter2: [ObjectFormatCode]

rameter3: none

pniD,
brted,

nder,
evice
nitted
y the

ator's
y the
5 that
Ctinfo
most,
the

Operation Pa

Data: none

Data direction: N/A

ResponseCode Options:
Invalid_StoragelD,

OK, Operation_Not_Supported,
Store_Full, Invalid_ObjectFormatCode,

Session_Not_Open,
Invalid_Parameter,

Invalid_Transacti
Store_Not_Avai

Invalid_Code_Format, Device_Busy, Parameter_Not_Supported

Response Parameter1: none

Response Parameter2: none

Response Parameter3: none
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Description: causes the device to initiate the capture of one or more new data objects according to its current
device properties, storing the data in the store indicated by the first parameter. If the StoragelD is 0x00000000,
the object(s) will be stored in a store that is determined by the capturing device. If the particular store specified
is not available, or no store is specified and there are no stores available, this operation should return
Store_Not_Available.

The capturing of new data objects is an asynchronous operation. This operation may be used to capture
images or any type of data that can be fully captured using a single operation trigger. For these types of
capture, the length of the capture and the number of objects to capture is known a priori by the responder, as
opposed to being dynamically terminable after capture initiation by the initiator. A separate operation,
InitiateOpenCapture, described in 10.5.28, can be used to support dynamically controlled captures that are

termipable-by-the-initiator

If the|]ObjectFormatCode in the second operation parameter is 0x00000000, the device shall*¢capt
in thg format that is the default for the device. A successful response to an InitiateCapture jopera
the r¢sponder's acceptance of the InitiateCapture operation, and not the completion status of the
captyre, which is indicated using the CaptureComplete event.

As the capture is executed, one or more new data objects should be created™on the device. TH
objedts to be captured is not specified as part of the InitiateCapture operation, but is determineg

of th
each
even
Obje
If, at
Tran
multi
store
Capt
shou
respq

capturing device, and may optionally be set by the initiator using<an appropriate Device
of the newly captured objects becomes available, the respondertis required to send an
to the initiator, indicating the ObjectHandle that is assigned‘to each, as described in
CtAdded event shall contain the TransactionID of the Initiate€Capture operation with which it i
any time, the store becomes full, the device shall invoke.a Store Full event, which sha

Lire an image
ion indicates
actual object

e number of
by the state
Property. As
ObjectAdded
12.6.2. This
5 associated.
| contain the

actionID of the InitiateCapture operation that failed to°catise a new object to be stored. In the case of

ble objects being captured, each object shall be handled separately, so any object capturg
becomes full should be retained. When all objects have been captured, the responder
ireComplete event to the initiator. If the Store _Full event has been issued, the CaptureCo

d not be issued. If another capture is occurring when this operation is invoked, the
nse should be used.
Initiator Responder

- InitiateCGapture operation >

< InitiateCapture response <

(S ObjectAdded event <

&< CaptureComplete event <

- GetObjectinfo operation >

< Objectinfo dataset/response <

Figure 6 — Single-object InitiateCapture sequence
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Initiator

- InitiateCapture operation
InitiateCapture response
ObjectAdded event(1)
ObjectAdded event(2)

Responder

ObjectAdded event(n—1)
ObjectAdded event(n)
CaptureComplete event
GetObjectinfo operation(1)
Objectinfo dataset/response(1)

f‘nl-ﬁh:nanFn nnnrnt- {2\
STy Opera

cToTTTo uull\l_,

Objectinfo dataset/response(2)

GetObjectinfo operation(n—1)
Objectinfo dataset/response(n—1)

GetObjectinfo operation(n)
Objectinfo dataset/response(n)

NN Z5 NN N N ¢ DN N A A N N
O 5 N N e D N N A N N N2

Figure 7 — Multiple-object InitiateCapture sequence

10.5.15 FofmatStore

OperationCope: 0x100F
Operation Pgrameter1: StoragelD
Operation Pgrameter2: [FilesystemType]
Operation Pgrameter3: none
Data: none
Data directiop: N/A

ResponseCade Options: OK, Operation_Not Supported,
Invalid_StorgdgelD, Store Not_ Available, Device Busy,
Store_Read [Only

Response Parameter1: none
Response Parameter2: mone
Response Parametér3: none

Description: forma

Session_Not_Open,

Parameter_Not_Supported,

Invalid_TransactipnlID,
Invalid_Parameter,

used to indicate the format in wh|ch the store should be formatted accordmg to the F|IesystemType codes
described in 5.5.4. If a given format is not supported, the response Invalid_Parameter should be returned. If
the device is currently capturing objects to the store, or is otherwise unable to format due to concurrent access,

the Device_Busy operation should be returned.
10.5.16 ResetDevice

OperationCode: 0x1010

Operation Parameter1: none

Operation Parameter2: none
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Operation Parameter3: none

Data:
Data

Resp

Resp

none

direction: N/A

onseCode Options: OK, Operation_Not Supported, Session_Not Open, Invalid_TransactionID,
Device Busy

onse Parameter1: none

Res

Res

Des
prop
othe
devi
excl

o PdIdIIIUtUIZ. Nnoriec
nse Parameter3: none

iption: resets the device to its device-dependent default state. This does not include resettin
rties, which is performed using ResetDeviceProp. This does include closing the'current ses
open sessions. If this operation is supported and the device supports multiple concurrent
is responsible for supporting the DeviceReset event, which should be sent to all of
ing the one within which the ResetDevice operation was initiated prior0 closing the sessio

10.5.17 SelfTest

Oper|
Oper|
Oper|
Oper|
Data
Data

Resp
SelfT]

Resp
Resp
Resp

Desdl

htionCode: 0x1011

htion Parameter1: [SelfTestType]
btion Parameter2: none

btion Parameter3: none

none

direction: N/A

onseCode Options: OK( )Operation_Not Supported, Session_Not Open, Invalid T
est_Failed, Device_Busy;Parameter_Not_Supported

onse Parameter1: none
onse Parameter2: none

onse Parameter3: none

g any device
5ion, and any
essions, the
en sessions
nS.

ransactioniD,

the ty

pe.of self-test that should be performed, in accordance with Table 23.

Fiption! causes the device to initiate a device-dependent self-test. The first parameter is usTd to indicate

©I1SO

Table 23 — SelfTestType values

Value Description
0x0000 Default device-specific self-test
All other values with bit 15 setto 0 Reserved
All values with bit 15 set to 1 Vendor-defined
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10.5.18 SetObjectProtection
OperationCode: 0x1012

Operation Parameter1: ObjectHandle
Operation Parameter2: ProtectionStatus
Operation Parameter3: none

Data: none

Data directioh: N/A
ResponseCade Options: OK, Operation_Not Supported, Session_Not Open, Invalid TransactipnID,
Access_Denled, Invalid_ObjectHandle, Invalid_Parameter, Store_Not Available, Parameter {Net_Supported,
Store_Read [Only

Response Parameter1: none

Response Parameter2: none

Response Parameter3: none
Description: pets the write-protection status for the data object referred to in the first parameter to the Value
indicated in [the second parameter. For a description of the ProtectionStatus field, refer to the Objeftinfo

dataset descfibed in 5.5.3. If the ProtectionStatus field does not hold a legal value, the ResponseCode should
be Invalid_Parameter.

10.5.19 PowerDown
OperationCofde: 0x1013
Operation Pgrameter1: none
Operation Pgrameter2: none
Operation Pgrameter3: none
Data: none
Data directioh: N/A

ResponseCqade Options: OK, Operation_Not Supported, Session_Not Open, Invalid_TransactipnID,
Device Busy, Parameter Not_ Supported

Response Parameter1: none
Response Parameter2: none
Response Parameter3: none

Description: causes the device to power down. This will cause all currently open sessions to close.
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10.5.20 GetDevicePropDesc

OperationCode: 0x1014

Operation Parameter1: DevicePropCode

Operation Parameter2: none

Operation Parameter3: none

Data:

DevicePropDesc dataset

Data

Resp
Acce

Resp
Resp
Resp
Desc
10.5.
Oper|
Oper
Oper
Oper
Data
Data

Resp
Devig

Resp
Resp

Resp

direction: R > L

onseCode Options: OK, Operation_Not Supported, Session_Not Open, Inyvalid” T
5s_Denied, DeviceProp_Not_Supported, Device_Busy, Parameter Not_Supported

onse Parameter1: none

onse Parameter2: none

onse Parameter3: none

Fiption: returns the appropriate property describing dataset as indiCated by the first paramete
P1 GetDevicePropValue
htionCode: 0x1015

btion Parameter1: DevicePropCode
btion Parameter2: none

btion Parameter3: none
DeviceProperty Value

direction: R - L

onseCode Options:~~OK, Operation_Not Supported, Session_Not Open, Invalid T
eProp_Not_Supported, Device_Busy, Parameter_Not_Supported

onse Parameter1: none
onse Parameter2: none

onse ‘Parameter3: none

ransactioniD,

o

ransactioniD,

Description: returns the current value of a property. The size and format of the data returned from this
operation should be determined from the corresponding DevicePropDesc dataset returned from the
GetDevicePropDesc operation. The current value of a property can also be retrieved directly from the
DevicePropDesc, so this operation is not typically required unless a DevicePropChanged event occurs.

10.5.22 SetDevicePropValue

OperationCode: 0x1016

Operation Parameter1: DevicePropCode

Operation Parameter2: none

©I1SO
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Operation Parameter3: none

Data: Device Property Value

Data direction: L - R

ResponseCode Options: OK, Session_Not_Open, Invalid_TransactionID, Access_Denied,

DeviceProp |

Not_Supported, Property Not_Supported, Invalid_DeviceProp_Format,

Invalid_DeviceProp_Value, Device_Busy, Operation_Not_Supported

Response Parameter1: none

Response PelirameterZ: none

Response Parameter3: none

Description: sets the current value of the device property indicated by Parameter1 to the value indicated |n the
data phase df this operation. The format of the property value object sent in the data phase tan be deterrhined
from the DafatypeCode field of the property's DevicePropDesc dataset. If the property is not settablg, the
response Access Denied should be returned. If the value is not allowed by the device,
Invalid_Devi¢eProp_Value should be returned. If the format or size of the-property value is incgrrect,
Invalid_Devi¢eProp_Format should be returned.

10.5.23 ResetDevicePropValue

OperationCofe: 0x1017

Operation Pgrameter1: DevicePropCode

Operation Pgrameter2: none

Operation Pgrameter3: none

Data: none

Data directioh: none

ResponseCdde Options: OK, . \Operation Not Supported, Session Not Open, Invalid_TransactipniD,
DeviceProp_[Not_Supported, Device Busy, Parameter_Not_Supported

Response Parameter1: nafe

Response Parameter2; none

Response PTrameterB: none

Description: sets the value of the indicated device property to the factory default setting. The first parameter
may be set to OXFFFFFFFF to indicate that all properties should be reset to their factory default settings.

10.5.24 TerminateOpenCapture

OperationCode: 0x1018

Operation Parameter1: TransactionlD

Operation Parameter2: none

Operation Parameter3: none
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Data: none

Data direction: N/A

ResponseCode Options: OK, Operation_Not Supported, Session_Not Open, Invalid_TransactionID,

Parameter_Not_Supported, Invalid_Parameter, Capture_Already_Terminated
Response Parameter1: none
Response Parameter2: none

Response Parameter3: none

Description: used after an InitiateOpenCapture operation for situations where the capture opera’tion length is

opentended, and determined by the initiator. This operation is not used for trigger captures{Wwhic
using a separate operation, InitiateCapture, described in 10.5.14. This operation allows.thetermi
captyre operation that is being used to capture many objects over a certain period of time, such

for lopng single objects such as manually-controlled image exposures, audio captures, or video ¢
parameter of this operation indicates the TransactionID of the InitiateOpenCapture operation

termipated. If the capture has already terminated for some other reason, \this operation S
Capture_Already_Terminated. If the TransactionlD parameter does not refer to a transaction
InitiafeOpenCapture, this operation should return Invalid_TransactionID.

10.5.25 MoveObject

OperptionCode: 0x1019

Operption Parameter1: ObjectHandle

Operption Parameter2: StoragelD of store to which to-move object
Operption Parameter3: ObjectHandle of new ParentObject
Datajnone

Data|direction: N/A

ResponseCode Options: OK; ™\ Operation_Not_Supported, Session_Not Open, Invalid T
Stord Read Only, Store NOt, Available, Invalid_ObjectHandle, Invalid_ParentObject, [
Parameter_Not_Supported/Tnvalid_StoragelD

Response Parameter1_none
Response Paramétér2: none
Response Parameter3: none

Description: causes the object to be moved from its location within the hierarchy to a new location

are invoked
nation of one
hs a burst, or
ips. The first
that is being
hould return
that was an

ansactioniD,
Device Busy,

indicated by

the decohd and third parameters. If the root of the store is desired, the third parameter m

Ay be set to

0x00000000. If the third parameter does not refer to a valid object of type Association, the response

Invalid_ParentObject should be returned. If a store is read-only (with or without deletion) t

he response

Store_Read_Only should be returned. This operation does not cause the ObjectHandle of the object that is

being moved to change.

10.5.26 CopyObject
OperationCode: 0x101A

Operation Parameter1: ObjectHandle

Operation Parameter2: StoragelD of the store into which the newly copied object should be placed

© 1SO 2008 — All rights reserved
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Operation Parameter3: ObjectHandle of newly copied object's parent

Data: none

Data direction: N/A

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Store_Read_Only, Invalid_ObjectHandle, Invalid_ParentObject, Device_Busy, Store_Full,

Parameter_Not_Supported, Invalid_StoragelD

Response Parameter1: ObjectHandle of new copy of object

Response Parameter2: none
Response Parameter3: none
Description: |causes the object to be replicated within the responder. The first parameter refers tp the
ObjectHandl¢ of the object that is to be copied. The second parameter refers to the StoragelD into whigh the
newly copied object should be placed. The third parameter refers to the ParentObject of where the pewly

replicated cdpy should be placed. If the object is to be copied into the root of the.store, this value shoJld be
set to 0x00000000.

10.5.27 GetPartialObject

OperationCofe: 0x101B

Operation Pgrameter1: ObjectHandle

Operation Pgrameter2: Offset in bytes

Operation Pgrameter3: Maximum number of bytes to gbtain
Data: DataObject

Data direction: R —» L

ResponseCdde Options: OK, Operation Not Supported, Session Not Open, Invalid_TransactipnID,
Invalid_Obje¢tHandle, Invalid_ObjectFormatCode, Invalid_Parameter, Store Not Available, Device_Busy,
Parameter Not Supported

Response Parameter1: Actual number of bytes sent

Response Parameter2: none

Response PTrameterB: none

Description: retrieves a partial object from the device. This operation is optional, and may be used in place of
the GetObject operation for devices that support this alternative. If supported, this operation should be generic,
and therefore useable with all types of data objects present on the device, including both images and non-
image data objects, and should be preceded (although not necessarily immediately) by a GetObjectinfo
operation that uses the same ObjectHandle. For this operation, the size fields in the Objectinfo represent
maximum size as opposed to actual size. This operation is not necessary for objects of type Association, as
objects of this type are fully qualified by their Objectinfo dataset.

The operation behaves exactly like GetObiject, except that the second and third parameters hold, respectively,
the offset in bytes and the number of bytes to obtain starting from the offset. If the portion of the object that is
desired is from the offset to the end, the third parameter may be set to OxFFFFFFFF. The first response
parameter should contain the actual number of bytes of the object sent, not including any wrappers or
overhead structures.
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10.5.28 InitiateOpenCapture

OperationCode: 0x101C

Operation Parameter1: [StoragelD]
Operation Parameter2: [ObjectFormatCode]
Operation Parameter3: none

Data: none

Data[direction: N/A

ResponseCode Options: OK, Operation_Not_ Supported,
Invalid_StoragelD, Store_Full, Invalid_ObjectFormatCode,
Invalid_Code_Format, Device_Busy, Parameter_Not_Supported

Session_Not_Open,
Invalid_Parameter,

Invalid” T
Store_N

Response Parameter1: none
Response Parameter2: none
Response Parameter3: none
Descfiption: causes the device to initiate the capture of one or mere ,hew data objects according
devige properties, storing the data in the store indicated by the StoragelD. If the StoragelD is 0x0
objedt(s) will be stored in a store that is determined by the capturing device. If the particular stor

Q

3

not
Stor

vailable, or no store is specified and there are n@ stores available, this operation
Not_Available.

The ¢apturing of new data objects is an asynchronous operation. This operation may be used to i
Initiafe/Terminate mechanism to capture one or more objects over an initiator-controlled time pe
a single long still exposure, a series of stills, audio capture, etc. Whether the time period contro
captyre for a single object or the numberiof fixed-time objects that are captured is deter

respgnder, and may be a function of the-ObjectFormat as well as any appropriate DeviceProperti

A se
requi

barate operation, InitiateCapture,* described in 10.5.14, can be used to support captures
re the initiator to indicate when-the capture should terminate.

If the
in th
indic
the ¢

ObjectFormatCode inthe 'second operation parameter is 0x00000000, the device shall capt

tes the responder'siacceptance of the InitiateOpenCapture operation, and not the comple
bpture operation.

A suq
one
Term

cessful response to the InitiateOpenCapture operation implies that the responder has start
or moréeebjects. When the initiator wishes to terminate the capture, it is required
inate©OpenCapture operation. The CaptureComplete event is not used for this operation, 3
the capture'period is determined by the initiator. As each of the newly captured objects becomes

ansactionID,
ot Available,

to its current
D000000, the
b specified is
hould return

mplement an
Fiod, such as
s the time of
ined by the
S.

that do not

Lire an image

format that is the default for the device. A successful response to an InitiateOpenCaptuire operation

ion status of

bd to capture

to send a
s the end of
hvailable, the

respander is required to send an ObjectAdded event to the initiator, indicating the ObjectH

ndle that is

assigned to each, as described in 12.6.2. The ObjectAdded event shall contain the TransactionID of the
InitiateOpenCapture operation with which it is associated. If, at any time, the store becomes full, the device
shall issue a Store_Full event, which shall contain the TransactionID of the InitiateOpenCapture operation that
failed to cause a new object to be stored. In the case of multiple objects being captured, each object shall be
treated separately, so any object captured before the store becomes full should be retained. Whether or not
an object that was partially captured can be retained and used is a function of the device's behaviour and
object format; e.g. if the device runs out of room while capturing a video clip, it may be able to save the portion
that it had room to store. Any object that is retained in these situations should cause an ObjectAdded event to
be issued, while any object that is not retained should cause no event to be issued. A Store Full event
effectively terminates the capture and, in these cases, issuing the TerminateOpenCapture operation is not
used. If another object capture is occurring when this operation is invoked, the Device Busy response should
be used.
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See Figures 8 and 9.

Initiator Responder
> InitiateOpenCapture operation >
< InitiateOpenCapture response <
> TerminateOpenCapture operation >
< TerminateOpenCapture response <
< ObjectAdded event <
> GetObijectinfo operation >
<« Objectinfo dataset/response <

Figure 8 — Single-object InitiateOpenCapture sequence

Initiator Responder

InitiateOpenCapture operation
InitiateOpenCapture response
ObjectAdded event(1)*
ObjectAdded event(2)

ObjectAdded event(n-1)

ObjectAdded event(n)
TerminateOpenCapture operation

TerminateOpenCapture response
GetObijectinfo operation(1)

Objectinfo dataset/respons€(1)
GetObjectinfo operation(2)

Objectinfo dataset/response(2)

GetObjectinfo operation(n-1)
Objectinfo dataset/response(n-1)

GetObjectinfo.operation(n)
Objectlnfo dataset/response(n)

NI e NN B N N e N NI Y N A NN
O 7% I I NN N g AN S D A A N NN 2

Figure 9 — Multiple-object InitiateOpenCapture sequence

10.5.29 StartEnumHandles
OperationCofde: 0x101D
Operation Pgrametért: [StoragelD]

Operation Pgrameter2: [ObjectFormatCode]

Operation Parameter3: [ObjectHandle of Association for which a list of children is desired]

Data: none

Data direction: N/A

ResponseCode Options: OK, Operation_Not Supported, Session_Not Open, Invalid_TransactionID,
Invalid_StoragelD, Store Not_Available, Invalid_ObjectFormatCode, Specification_By Format_Unsupported,
Invalid_Code_Format, Invalid_Parameter, Parameter_Not_Supported, Invalid_ParentObject,

Invalid_ObjectHandle, Device Busy

Response Parameter1: EnumID — UINT32 value
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Response Parameter2: none
Response Parameter3: none

Description: Initiates an enumeration process in the scope of the active session. The target storage is
indicated by the StoragelD. If an aggregated list across all stores is desired, this value shall be set to
OxFFFFFFFF.

The second parameter is optional, and may or may not be supported. This parameter allows the initiator to
ask for only the handles that represent data objects that possess a format specified by the ObjectFormatCode.
If a list of handles that represent only image objects is desired, this second parameter may be set to

OxF FFFFF-tisnetused;—it-shal-be-set-to-0x060600600Hthe-value-is-ron-zero-and-the+egponder does
not sppport specification by ObjectFormatCode, it should fail the operation by returning a ResponseCode with

the v
beca

The
apa
retur
Obje
valug
“root’

valid
Obje

so th
invod

10.5.
Oper|
Oper|
Oper|
Oper|
Data
Data

Resp
Store

{cular association. If the third parameter is a valid ObjectHandle for an Assoeiation, this ope]
only a list of ObjectHandles of objects that are direct children of the(Association and therefore only

retur]v
The i

hlue of Specification_By Format_Unsupported. If a single store is specified, and the store i
Ise of media removal, this operation should return Store_Not_Available.

ird parameter is optional, and may be used to request only a list of the handles, of objects t
ctHandles which refer to objects that possess an Objectinfo dataset with'the ParentObject fi
indicated in the third parameter. If a list of only those ObjectHandles corresponding to g
of a store is desired, this parameter may be set to OXFFFFFFFF. Ifthe ObjectHandle referr
ObjectHandle, the appropriate response is Invalid_ObjectHandle: If this parameter is specif]
ctHandle, but the object referred to is not an Association, the response Invalid_ParentObije
ed.

rst response parameter is used to return an EnumIB<This is a unique identifier given to e

at multiple enumerations can be managed in, context. Each specific enumeration, c3
ation of StartEnumHandles, has a unique ID that-shall not be reused during a session.

B0 EnumHandles

htionCode: Ox101E

ption Parameter1: EnumID — UINT32 value

btion Parameter2: MaxNumberHandles — UINT32 value
btion Parameter3: Nene

ObjectHandleArray

directionfR —> L

onseCode Options: OK, Operation_Not Supported,

Session_Not_Open, Invalid T

5 unavailable

hat belong to
ration should

eld set to the
bjects in the
ed to is not a
ed, is a valid
ct should be

humerations,
used by an

ransactioniD,

| Not_Available, Invalid_Parameter, Invalid_EnumHandle

Resp
Resp

Resp

onse Parameter1: none

onse Parameter2: none

onse Parameter3: none

Description: Returns an array of ObjectHandles present in the store indicated at the initiation of the handle
enumeration procedure. The first parameter holds the EnumID, which is a unique reference to a set of
enumerated ObjectHandles, as returned by the first response parameter of StartEnumHandles described in
10.5.29. The maximum dimension of the array is specified by the second parameter, whose type is UINT32.
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Multiple invocations of this operation should never produce repeating values of object handles during the
same enumeration procedure.

If there are no more handles, a call to this operation should return an empty ObjectHandleArray. If the number
of returned handles is smaller than the one requested (i.e. the enumeration is somewhere at the end), then an

ObjectHandleArray should be returned, with a smaller number of elements (the leading UINT32 value of the
ObjectHandleArray, indicating the size of the returned array, should contain the number of returned handles).

10.5.31 StopEnumHandles

OperationCode: 0x101F

Operation Pgrameter1: EnumID
Operation Pgrameter2: none
Operation Pgrameter3: none
Data: none
Data directiop: N/A

ResponseCqade Options: OK, Operation_Not Supported, SessionNot Open, Invalid_TransactipnID,
Invalid_Parameter, Device_Busy, Invalid_EnumID

Response Parameter1: none
Response Parameter2: none
Response Parameter3: none

Description: [Closes an active enumeration process'(indicated by the EnumID in the first parameter) in the
scope of the jactive session. If no enumeration process is active, return Invalid_EnumID.

10.5.32 GetVendorExtensionMaps
OperationCofe: 0x1020

Operation Pgrameter1: none
Operation Pgrameter2: none
Operation Pgrameter3:\none

Data: array df M¥endorExtensionMap datasets

Data direction: N/A

ResponseCode Options: OK, Operation_Not_Supported, Invalid_TransactionID, Device Busy
Response Parameter1: none

Response Parameter2: none

Response Parameter3: none
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Description: Used by a PTP v1.1-aware initiator to retrieve the mapping of other vendor specific extensions
into the “unused” portion of the current default/native vendor space. In a successful operation, the responder
will return an array of VendorExtensionMap datasets. If the responder does not support multiple vendor
extensions, it shall return the standard response Operation_Not_Supported for this operation, as well as the
related GetVendorDevicelnfo operation.

The format for the array of VendorExtensionMap datasets that is returned as a result of this operation is
shown in Table 15. The eight-byte format of each individual VendorExtensionMap dataset is specified in
Table 24.

NOTE This operation, as well as GetVendorDevicelnfo, can be called outside of a session, in a similar manner to the
standard-GetDevicelnfo

Table 24 — Array of VendorExtensionMap datasets (PTP v1.1)

Field Size Data type
(bytes)
NumberElements 8 UINT64
Element[0] 8 VendorExtensioriMap dataset
8 VendorExtensionMap dataset
Element[Num — 1] 8 VendarExtensionMap dataset

10.5.33 GetVendorDevicelnfo

OperptionCode: 0x1021

Operption Parameter1: VendorExtensionID (UINT.32)

Operption Parameter2: none

Operption Parameter3: none

Data] Devicelnfo dataset for VendorExtensionlID specified in Parameter1
Dataldirection: R —» L

ResponseCode  Optiens:  OK,  Operation_Not_Supported, Invalid_TransactionIlD,  Device_Busy,
Unknown_Vendor_Caode

Response Parameter1: none

Responsé Parameter2: none

Response Parameter3: none

Description: Used by a PTP v1.1-aware initiator to retrieve the capabilities supported for each vendor. A
standard Devicelnfo dataset is returned that is particular to the context of the VendorExtensionID specified in
the first parameter. If the responder does not support multiple vendor extensions, it shall return the standard
response Operation_Not_Supported for this operation, as well as for the related GetVendorExtensionMaps
operation. If the VendorExtensionID in the first parameter is not a valid one known to the device, it shall return
the standard response Unknown_Vendor_Code. The list of supported VendorExtensionIDs can be built from
the information returned by the GetVendorExtensionMaps operation.

NOTE This operation, as well as GetVendorExtensionMaps, can be called outside of a session, in a similar manner
to the standard GetDevicelnfo.
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10.5.34 GetResizedimageObject

OperationCo

de: 0x1022

Operation Parameter1: ObjectHandle

Operation Parameter2: image width in pixels

Operation Parameter3: [image height in pixels]

Data: resized ImageObject

Data Directig

ResponseCqa
Invalid_Obje
Parameter_N

Response Parameter1: actual number of bytes sent
Response Parameter2: actual width of image sent in pixels

Response Parameter3: actual height of image sent in pixels

Description:
non-standarg
place of the

a GetObject|
width in pixe

As in the standard GetObject operation, the first operation parameter is used to convey the handle ¢

image object]
“actual” widt
(i.e. zero), th
be scaled b
parameter ig
resolution usg
may wish to

10.5.35 GetFilesystemManifest

OperationCo|
Operation Pa

Operation P4

nNR->L

de Options: OK, Operation_Not Supported, Session_Not Open, Invalid Jransacti
ctHandle, Invalid_ObjectFormatCode, Invalid_Parameter, Store Not_ Available):."Device
ot_Supported

An optional operation that retrieves an image objectyfrom the device, but typically
resolution (i.e. not thumbnail or full resolution). This-operation is optional, and may be us
5etObject operation for devices that support this altefnative. This operation would be preced
hfo operation in the same manner as a standard, GetObject. The “maximum” image heigh
S is stored in the standard Objectinfo dataset.

that the operation is being used upon,~The second parameter is required, and this is the “ng
N in pixels of the image that the ipitiator would like to receive. If the third parameter is ur

the same ratio as the imagé . width that was asked for in the second parameter. If the
specified, the original aspect ratio will be ignored, and the picture will be “forced” tqg
ng a potentially asymmetric“stretch” (no padding/fill or cropping will occur). Optionally, a d
eply with Parameter_Not- Supported if it wishes to refuse asymmetric requests.

de: 0x1023
rametért: StoragelD

rameter2: [ObjectFormatCode]

pniD,
Busy,

at a
ed in
bd by
t and

f the
w” or
used

b aspect ratio of the image will not'be changed, and the height will be computed by the initigtor to

third
that
evice

Operation Parameter3: [ObjectHandle of Association of filesystem branch to be characterized]

Data: array of ObjectFilesystemInfo datasets

Data direction: R - L

ResponseCode Options:

OK, Operation_Not_Supported, Session Not Open, Invalid_Transacti

oniD,

Invalid_ObjectHandle, Invalid_ObjectFormatCode, Invalid_Parameter, Store Not Available, Device_ Busy,
Parameter_Not_Supported

Response Parameter1: none

Response Parameter2: none
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Response Parameter3: none
Description: This operation retrieves an array of ObjectFilesystemInfo datasets.

The parameters of this operation work in a manner identical to the parameter for the standard
GetObjectHandles in every means, with respect to how the parameters operate, filter, etc. The difference is
that instead of returning a one-dimensional list of ObjectHandles, the operation returns a newly defined array
of ObjectFilesysteminfo datasets. Therefore, use of this operation makes the need to use the standard
GetObjectHandles unnecessary.

As in GetObjectHandles, the first parameter represents the store that should be characterized; use of
OXFF ‘G““; StOr€éST—oSe 0 REe-SEeCOot GGG‘: paramete iters—the-lis Gv=G“ OrmatCOde,
and thus if this parameter is used, only objects of that type will be included in the returned datasgt array. The
third parameter may be used optionally to constrain the returned table to a particular interesting ‘[folder” of the
filesystem, like the standard GetObjectHandles that does not include the contents of any subfolders. Both of

thesq parameters default to zero if unused.

Obje¢tFilesystemInfo datasets are a subset of the Objectinfo dataset, with the\addition of a fjrst field that
contgins the ObjectHandle of the object that the individual following dataset describes. The array returned by
this dperation is specified in Table 25. The ObjectFilesysteminfo dataset is specified in Table 16.

Table 25 — Array of ObjectFilesystemiInfo datasets (PTP v1.1)

Field Size Data type
(bytes)
NumberElements 8 UINT64
Element[0] Variable ObjectFilesysteminfo dataset
Variable ObjectFilesysteminfo dataset
Element[Num — 1] Variable ObjectFilesysteminfo dataset

10.5.36 GetStreaminfo
OperptionCode: 0x1024

Operption Parameter1: StreamType
Operption Parameter2{none
Operption Parameter3: none

Dataj Streaminfo dataset

Data|Direction: R — L

ResponseCode Options: OK, Operation Not Supported, Parameter Not Supported, Invalid_Parameter,
Session_Not_Open, Invalid_TransactionID

Response Parameter1: none
Response Parameter2: none
Response Parameter3: none
Description: This operation is used to retrieve the information about one of the supported streams. The

StreamType represents the “type” of one of the streams implemented by the PTP device, as defined in
Table 26.
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10.5.37 Ge
OperationCo
Operation P4
Operation Pa
Operation Pz
Data: continy
Data directio

ResponseCaqa
No_Stream_|

Table 26 — StreamTypes 32-bit bitmask values (PTP v1.1)

Bit Position StreamType
0 (LSB) Video
1 Audio
2t0 15 Reserved
16 to 31 Vendor Extended

{Stream

de: 0x1025

rameter1: none

rameter2: none

rameter3: none

ous stream of data packets
N:R—> L

de Options: OK, Invalid_TransactionID, Session."NotOpen,
Fnabled

Response Parameter1: none

Response Parameter2: none

Response Parameter3: none

Description:
operation wil
a continuous|

The CancelT|
to “adjust” th
streaming o
DevicePrope

This operation is used after the initiator has prepared the stream(s) for normal operation
start a continuous stream pf.packets from the responder to the initiator, holding the respon

data phase.

11 Responses

Operation_Not_Supp

brted,

This
Her in

ransaction event may-be used at any time the initiator desires to end the streaming, or optipnally
b properties of thezstream(s) in progress. In the latter case, the initiator would cancel the on
peration using CancelTransaction, apply the changes (using the new optional stream-re
rties) and then restart the streaming operation (by re-invoking the new GetStream operation].

joing
lated

11.1 ResponseCode format

ResponseCodes are part of the response dataset described in 9.3.5. All ResponseCodes shall take the form
of a 16-bit integer, are referred to using hexadecimal notation, and have bits 12 and 14 set to 0 and bit 13 set
to 1. All non-defined ResponseCodes having bit 15 set to zero are reserved for future use. If a proprietary
implementation wishes to define a proprietary ResponseCode, bit 15 should be set to 1 as well.

ResponseCodes other than “OK” indicate failure of an operation to complete.
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11.2 ResponseCode summary

Table 27 summarizes the ResponseCodes defined by this International Standard.

Table 27 — ResponseCode summary

ISO 15740:2008(E)

ResponseCode Description
0x2000 Undefined
0x2001 OK
0x2002 General error
0x2003 Session not open
0x2004 Invalid TransactionID
0x2005 Operation not supported
0x2006 Parameter not supported
0x2007 Incomplete transfer
0x2008 Invalid StoragelD
0x2009 Invalid ObjectHandle
0x200A DeviceProp not supported
0x200B Invalid ObjectFormatCode
0x200C Store full
0x200D Object WriteProtected
0x200E Store read-only:
0x200F Access denied
0x2010 No thumbnail present
0x2011 SelfTest failed
0x2012 Partial deletion
0x2013 Store not available
0x2014 Specification by format unsupported
0x2015 No valid Objectinfo
0%x2016 Invalid Code Format
0x2017 Unknown vendor code
0x2018 Capture already terminated
0x2019 Device busy
0x201A Invalid ParentObject
0x201B Invalid DeviceProp format
0x201C Invalid DeviceProp value
0x201D Invalid parameter
0x201E Session already open
0x201F Transaction cancelled
0x2020 Specification of destination unsupported
0x2021 Invalid EnumHandle
0x2022 No stream enabled
0x2023 Invalid Dataset
All other codes with Reserved
MSN of 0010
?/Illscl\cj) %?51 mtg Vendor extended response code
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11.3 Response descriptions

11.3.1 OK

ResponseCode: 0x2001

Description: operation completed successfully.

11.3.2 General error

ResponseC

de: 0x2002

Description:
there isno b

11.3.3 Sess
ResponseCqg
Description:
11.3.4 Inval

ResponseCaqa

Description:

pperation did not complete. This response is used when the cause of the error is udkno
ptter failure ResponseCode to use.

on not open

de: 0x2003

ndicates that the session handle of the operation is not a currently open-session.
d TransactionIlD

de: 0x2004

ndicates that the TransactionID is zero or does not refer to a valid transaction.

11.3.5 Operption not supported

ResponseCqg

Description:

de: 0x2005

ndicates that the indicated Operation€ode appears to be a valid code, but the responder

not support the operation. This error should not-normally occur, as the initiator should only invoke opera

that the resp

pnder indicated were supported in its Devicelnfo dataset.

11.3.6 Parameter not supported

ResponseCo

Description:
parameter is
in 11.3.29.

de: 0x2006

ndicates that a,non-zero parameter was specified in conjunction with the operation, and tha
not used for that‘operation. This response is distinctly different from Invalid_Parameter desq

11.3.7 Incompletetransfer

ResponseC

vn or

does
tions

t that
ribed

e 0x2007

Description: indicates that the transfer did not complete. Any data transferred should be discarded. This

response should not

be used if the transaction was manually cancelled. See the

Transaction_Cancelled, described in 11.3.31.

11.3.8 Invalid StoragelD

ResponseCode: 0x2008

response

Description: indicates that a StoragelD sent with an operation does not refer to an actual valid store that is
present on the device. The list of valid StoragelDs should be re-requested, along with any appropriate
Storagelnfo datasets.
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11.3.9 Invalid ObjectHandle
ResponseCode: 0x2009

Description: indicates that an ObjectHandle does not refer to an actual object that is present on the device.
The list of valid ObjectHandles should be re-requested, along with any appropriate Objectinfo datasets.

11.3.10 DeviceProp not supported

ResponseCode: 0x200A

Descfiption: the indicated DevicePropCode appears to be a valid code, but that property is not pupported by
the device. This response should not normally occur, as the initiator should only attempttp manipulate
propgrties that the responder indicated were supported in the DevicePropertiesSupported |array in the
Devigelnfo dataset.

11.3.11 Invalid ObjectFormatCode
ResponseCode: 0x200B

Description: indicates that the device does not support the particular ObjectFormatCode supplied in the given
contgxt.

11.3.12 Store full

ResponseCode: 0x200C

Description: indicates to the store that the operation referred to is full.

11.3.13 Object WriteProtected

ResponseCode: 0x200D

Description: indicates to the object thatthe operation referred to is write-protected.
11.3.14 Store read-only

ResponseCode: 0x200E

Descfiption: indicates*to the store that the operation referred to is read-only.
11.3.15 Access denied

ResponseCode: 0x200F

Description: indicates that access to the data referred to by the operation has been denied. The intent of this
response is not to indicate that the device is busy, but that given that the current state of the device does not
change, access will continue to be denied.

11.3.16 No thumbnail present
ResponseCode: 0x2010

Description: indicates that a data object exists with the specified ObjectHandle, but the data object does not
contain a producible thumbnail.
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If-test failed

ResponseCode: 0x2011

Description: i

11.3.18 Pa

ndicates that the device failed an internal device-specific self-test.

rtial deletion

ResponseCode: 0x2012

Description: indicates that only a subset of the objects indicated for deletion has actually been deleted, due to

the fact that

bome were write-protected, or that some objects were on stores that are read-only.

11.3.19 Store not available

ResponseCaqde: 0x2013

Description: |ndicates that the store indicated (or the store that contains the indicated-ebject) is not phydically
available. This can be caused by media ejection. This response shall not be used to-indicate that the stpre is
busy, as desfribed in 11.3.25.

11.3.20 Specification by format unsupported

ResponseCaqde: 0x2014

Description: |ndicates that the operation attempted to specify actier’only on objects of a particular formaf, and
that capability is unsupported. The operation should be re-attempted without specifying by format] Any
response of [this nature infers that any future attempt to specify by format with the indicated operation will
result in the $ame response.

11.3.21 No valid Objectinfo

ResponseCaqde: 0x2015

Description: jndicates that the initiator attempted to issue a SendObject operation without having previously
sent a corresponding SendObjectinfo’ successfully. The initiator should successfully complete a
SendObijectinfo operation before attémpting another SendObject operation.

11.3.22 InValid code format

ResponseCaqde: 0x2016

Description: |ndicates that the indicated data code does not have the correct format, and is therefore invalid.
This responge is\used when the Most Significant Nibble of a datacode does not have the format requirg¢d for
that type of dode. T

11.3.23 Un

known vendor code

ResponseCode: 0x2017

Description: indicates that the indicated data code has the correct format, but has bit 15 set to 1. Therefore,
the code is a vendor-extended code, and this device does not know how to handle the indicated code. This
response should typically not occur, as the supported vendor extensions should be identifiable by examination

of the Vendo
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rExtensionID and VendorExtensionVersion fields in the Devicelnfo dataset.
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11.3.24 Capture already terminated

ResponseCode: 0x2018

Description: indicates that an operation is attempting to terminate a capture session initiated by a preceding
InitiateOpenCapture operation, and that the preceding operation has already terminated. This response is only

used for the TerminateOpenCapture operation, which is only used for open-ended captures.
Subclause 10.5.24 provides a description of the TerminateOpenCapture operation.

11.3.25 Device busy

ResplonseCode: 0x20T19
Description: indicates that the device is not currently able to process a request becausg,'it) or the specified
storef is busy. The intent of this response is to imply that perhaps at a future time, the  operatipn should be

re-requested. This response shall not be used to indicate that a store is physically unavailable, ag described in
11.3.119.

11.3.26 Invalid ParentObject
ResponseCode: 0x201A
Description: indicates that the indicated object is not of typesAssociation, and therefore ig not a valid

ParentObject. This response is not intended to be used for specified ObjectHandles that do not|refer to valid
objedts, which are handled instead by the Invalid_ObjectHandleresponse described in 11.3.9.

11.3.27 Invalid DeviceProp format
ResponseCode: 0x201B

Description: indicates that an attempt was made to set a DeviceProperty, but the DevicePropDgsc dataset is
not the correct size or format.

11.3.28 Invalid DeviceProp value

ResponseCode: 0x201C

Descfiption: indicates that-an attempt was made to set a DeviceProperty to a value that is not permitted by the
devige.

11.3.29 Invalid parameter

ResponseCode: 0x201D

Description: indicates that a parameter was specified in conjunction with the operation, and that although a
parameter was expected, the value of the parameter is not a legal value. This response is distinctly different
from Parameter_Not_Supported, as described in 11.3.6.

11.3.30 Session already open

ResponseCode: 0x201E

Description: this response code may be used as the response to an OpenSession operation. For multisession
devices/transports, this response indicates that a session with the specified SessionID is already open. For

single-session devices/transports, this response indicates that a session is open and must be closed before
another session can be opened.
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11.3.31 Transaction cancelled
ResponseCode: 0x201F

Description: this response code may be used to indicate that the operation was interrupted due to manual
cancellation by the opposing device.

11.3.32 Specification of destination unsupported

ResponseCode: 0x2020

Description: fhis response code may be used as the response o a SendObjectinfo operation o mdmatI that
the respondgr does not support specification of the destination by the initiator. This response infers\that the
initiator should not attempt to specify the object destination in any future SendObjectinfo operatigns, ag they
will also fail with the same response.

11.3.33 Invalid EnumID
ResponseCqgde: 0x2021
Description: fthis response code may be used as the response to an EnumHandles or StopEnumHandles

operation, when the indicated EnumID parameter is invalid, such as when<there is no active enumefation
process (i.e. jno previous successful invocation of StartEnumHandles).

11.3.34 No stream enabled
ResponseCaqde: 0x2022
Description: this response code may be used to indicate that'a streaming operation was started without having

any streams|enabled. This indicates that the initiator should enable one (or more) stream(s) on the resppnder
prior to calling off GetStream operation.

11.3.35 Invalid dataset
ResponseCaqde: 0x2023

Description: this response code may be used to indicate that a dataset is invalid, due to being malformed,
having an ingorrect size or an inyvalid field.

NOTE ThHis ResponseCode was referred to in PTP v1.0 but is defined for the first time in PTP v1.1.

12 Events

12.1 Eventlusage

Although either the initiator or the responder may send an event, most events are typically sent by the
responder. The responder also uses events to communicate a state change (e.g. arrival of a new object or
store) or optionally to ask the initiator to start a transaction. CancelTransaction is used to cancel a transaction,
and may be sent by either an initiator or a responder.
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12.2 Event types

12.2.1 Transports with in-band events

For transports that use in-band events due to the lack of existence of a separate logical connection for events,
a method of interleaving events into a data stream that meets the device's responsiveness requirements will
need to be implemented in a transport-specific fashion.

12.2.2 Transports with out-of-band events

Transports that use a separate logical connection for interrupts effectively have support for out-of-band events.
This pupport means that such transport implementations will not need to break up long image. jfransfers into
smaller data blocks in order to accommodate the potential need to interleave events that may.ocqur during the
transfer.

12.3| Event dataset
See Table 28.

Evenfs are described using the event dataset, which consists of the minimal information that ig required for
qualified notification. Fully qualified events will need to send only this dataset in order to fully|describe the
event and obtain post-event synchronization. In different transport implementations, the fulfillment of all the
fieldg of this dataset may or may not happen automatically, and’therefore may require a lightweight event
notification mechanism separate from the operation of actually.-requesting the dataset fields. Sonpe events, by
the very nature of the information that they convey, will infer the’need for the event-receiving devige to perform
an operation to re-synchronize the inter-device state.

Table 28.<~<Event dataset

Field (bs;’z;) Format
EventCode 2 UINT16
Session|D 4 UINT32
TransactionID 4 UINT32
Parameter1 4 Any
Parameter2 4 Any
Parameter3 4 Any

SessjionID:«indicates the SessionID of the session for which the event is relevant. If the event is felevant to all
open|sessions, this field should be set to 0OXxFFFFFFFF. Refer to 9.2.2 for a description of Sessior|ID.

o 1 T + 41 + ! () = PP n
Evel LLOUC. ITTUICALICS UTE ©VCTIL d5 UCTITITSU 1T U CVETIIULUUT STULIUIT.

TransactionID: if the event corresponds to a previously initiated transaction, this field shall hold the
TransactionID of that operation. If the event is not specific to a particular transaction, this field shall be set to
OxFFFFFFFF. Refer to 9.3.2 for a description of TransactionID.

Parameter rn: this field holds the event-specific nth parameter. Events may have at most three parameters.
The interpretation of any parameter is dependent upon the EventCode. Any unused parameter fields should
be set to 0x00000000. If a parameter holds a value that is less than 32 bits, the Least Significant Bits shall be
used to store the value, with the Most Significant Bits being set to zero.
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12.4 EventCode format
EventCodes are part of the event dataset described in 12.3. All EventCodes shall take the form of a 16-bit
integer, are referred to using hexadecimal notation, have bits 12 and 13 set to zero, and bit 14 set to 1. All

non-defined ResponseCodes having bit 15 set to zero are reserved for future use. If a proprietary
implementation wishes to define a proprietary EventCode, bit 15 should also be set to 1.

12.5 EventCode summary

The events listed in Table 29 are defined in this International Standard.

Table 29 — EventCode summary

EventCode Name

0x4000 Undefined
0x4001 CancelTransaction
0x4002 ObjectAdded
0x4003 ObjectRemoved
0x4004 StoreAdded
0x4005 StoreRemoved
0x4006 DevicePropChanged
0x4007 ObjectinfoChanged
0x4008 DevicelnfoChanged
0x4009 RequestObjectTransfer
0x400A StoreFatl
0x400B DeviceReset
0x400C StoragelnfoChanged
0x400D CaptureComplete
0x400E UnreportedStatus

All other codes with MSN-of 0100 | Reserved

All codes with MSN-of 1100 Vendor extended response code

12.6 Eventldescriptions

12.6.1 CancelTransaction

EventCode: px4001

Parameter1:|nene

Parameter2: none
Parameter3: none

Description: this formal event is used to cancel a transaction for transports that do not have a specified or
standard way of cancelling transactions. The particular method used to cancel transactions may be transport-
specific. When an initiator or responder receives a CancelTransaction event, it should abort the transaction
referred to by the TransactionID in the event dataset. If that transaction is already complete, the event should
be ignored. After receiving a CancelTransfer event from the initiator, the responder shall send an
IncompleteTransfer response for the operation that was cancelled. Both devices will then be ready for the next
transaction.
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12.6.2 ObjectAdded
EventCode: 0x4002
Parameter1: ObjectHandle
Parameter2: none

Parameter3: none

Description: a new data object has been added to the device. The new handle assigned by the device to the

new object should be passed in the Parameter1 field of the event. If more than one object has

been added,

each[new object should generate a separate ObjectAdded event. The appearance of a new
devige should not cause the creation of new ObjectAdded events for the new objects presention-
but should instead cause the generation of a StoreAdded event, as described in 12.6.4.

12.6.3 ObjectRemoved

EventCode: 0x4003

eter1: ObjectHandle
eter2: none

eter3: none

a part of this session, no event needs to be\sent to the opposing device. The removal of 3
should not cause the creation of ObjectRemoved events for the objects present on the re
but should instead cause the generation of one*StoreRemoved event, with the appropriate Physid
as dgscribed in 12.6.5.

12.6.4 StoreAdded

EventCode: 0x4004
Parameter1: StoragelD
Parameter2: none
Parameter3: none

Des
logicgl store, then the complete StoragelD of the new store should be indicated in the first parz

store on the
he new store,

ternal to the
eter1 field of
s should be
us operation
store on the
moved store,
alStoragelD,

iption;“"a new store has been added to the device. If this is a new physical store that contains only one

meter. If the
DO0000. This

new store contains more than one logical store, then the first parameter should be set to 0x00

indicates that the Tist of StoragelDs should be re-obtained using the GetStoragelDs operation and examined
appropriately. Any new StoragelDs discovered should result in the appropriate invocations of GetStoragelnfo

operations, as described in 10.5.5.
12.6.5 StoreRemoved
EventCode: 0x4005

Parameter1: StoragelD
Parameter2: none

Parameter3: none
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Description: the indicated stores are no longer available. The opposing device may assume that the
Storagelnfo datasets and ObjectHandles associated with those stores are no longer valid. The first parameter
is used to indicate the StoragelD of the store that is no longer available. If the store removed is only a single
logical store within a physical store, the entire StoragelD should be sent, which indicates that any other logical
stores on that physical store are still available. If the physical store and all logical stores upon it are removed
(e.g. removal of an ejectable media with multiple partitions), the first parameter should contain the
PhysicalStoragelD in the most significant sixteen bits, with the least significant sixteen bits set to OXFFFF.

12.6.6 DevicePropChanged

EventCode: 0x4006

Parameter1:|DevicePropCode
Parameter2:|none
Parameter3:|none

Description: g property has changed on the device due to something external to this session. The appropriate
property datgset should be requested from the opposing device.

12.6.7 Obje¢tinfoChanged

EventCode: x4007
Parameter1:|ObjectHandle
Parameter2:|none
Parameter3:|none

Description: jndicates that the Objectinfo dataset forxa-particular object has changed, and that it should be
re-requested

12.6.8 Devi¢elnfoChanged

EventCode: 0x4008
Parameter1:|jnone
Parameter2:|none
Parameter3:|none

Description: indicatessthat the capabilities of the device have changed, and that the Devicelnfo should be
re-requested| This\may be caused by the device going into or out of a sleep state, or by the device losing or
gaining somer fanctionality in some way.

12.6.9 RequestObjectTransfer

EventCode: 0x4009
Parameter1: ObjectHandle
Parameter2: none
Parameter3: none

Description: this event can be used by a responder to ask the initiator to initiate a GetObject operation on the
handle specified in the first parameter. This allows for push mode to be enabled on devices/transports that are
intrinsically pull mode.
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12.6.10 Store full
EventCode: 0x400A
Parameter1: StoragelD
Parameter2: none
Parameter3: none

Description: this event shall be sent when a store becomes full. Any multi-object capture that may be
occu lillg bi IUuid IUtdiII t;IU Ubjcbtb ti Idt WCIT WI iﬁcn tU d atmc IL.)chIC ti 1< DtUIG bUdeIIU fu”

12.6.11 Device reset
EvenfCode: 0x400B
Parameter1: none
Parameter2: none
Parameter3: none
Description: this event needs only to be supported for devices.that support multiple sessions or in the case
wherg the device is capable of resetting itself automaticallyyor manually through user interviention whilst

conngcted. This event shall be sent to all open sessions other than the session that initiated the operation.
This gvent shall be interpreted as indicating that the sessions are about to be closed.

12.6.12 StoragelnfoChanged
EventCode: 0x400C
Parameter1: StoragelD
Parameter2: none

Parameter3: none

Description: this event-is.ised when information in the Storagelnfo dataset for a store changes. This can
occurl due to device properties changing, such as ImageSize, which can cause changes in fields such as
Free$pacelnimagés=This event is typically not needed if the change is caused by an in-session gperation that
affecfs whole ~objects in a deterministic manner. This includes changes in FreeSpacelnlmages or

Free$pacelnBytes caused by operations such as InitiateCapture or CopyObject, where the]initiator can
recognize the'changes due to the successful response code of the operation, and/or related required events.

12.6.13—C€aptureComplete
EventCode: 0x400D
Parameter1: TransactionID
Parameter2: none
Parameter3: none
Description: this event is used to indicate that a capture session, previously initiated by the InitiateCapture

operation, is complete, and that no more ObjectAdded events will occur as a result of this asynchronous
operation. This operation is not used for InitiateOpenCapture operations.
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12.6.14 Un

reportedStatus

EventCode: 0x400E

Parameter1:

Parameter2:

Parameter3:

none

none

none

Description: this event may be implemented for certain transports where situations can arise where the

responder

initiator rece
the respond
even result i
the transport
gone into a g
the need for
and should b

13 Device

13.1 Devic

A device tha
or different a
are attributes
associated [
correspondin
in a manner

13.2 Value
This Internat
and a means
physical unit
chooses the
This Internat

determir

determin

ftributes that can be modified. Collectively these itefas comprise the device properties. Prop

5 of a device property

es this event, it is responsible for doing whatever is necessary to ensure that its knowled
r is up to date. This may include re-obtaining individual datasets, ObjectHandle lists, étc:; o
the session being closed and re-opened. This event is typically only needed in sjtuations
used by the device supports a suspend/resume/remote-wake-up feature and the responde
uspend state and has been unable to report state changes during that time period. This pre
queuing of these unreportable events. The details of the use of this event/are transport-sp
e fully specified in the specific transport implementation specification.

properties

e property usage

is conformant to this International Standard may optionally provide different modes of ope
of the device, and not any particular data object contained in the device. Each property h
evicePropCode. Attributes of individual data‘objects may be determined by examining

g Objectinfo datasets as described in 5.5.3, or are contained inside the data objects thems
specified by its data format, as described by the ObjectFormat field.

onal Standard defines how/the device is to report the values that it supports for a given prg
for controlling the setting of-the property value. This International Standard also defines ho
s and the datatype that.are the values of a particular property are cast. The device v
et of properties to implement.

onal Standard.identifies the methods used to:

e the value,of the factory default setting of a particular device property,

e thie value of the current setting of a particular device property,

N an
ge of
may
Vhere
r has
vents
ecific

ation
brties
BS an
their
elves

perty
W the
pndor

change

he current value ot a particular device property,

describe an enumerated list of the properties that the device supports and

describe the values supported for a given property for a given device.

In a device conforming to this International Standard, the following applies:

device p

roperties may be read-only or read-write;

multisession devices shall have one global set of device properties that apply to all sessions; a change in

a property caused by one session shall cause a DevicePropChanged event to be issued to all other
sessions for each property that changes as a result of the initial change;
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— single standard operations are able to be sent or retrieved only one device property at a time; vendor
extended properties may be provided that handle multiple properties for one operation;

— property functionality should be able to take advantage of any event mechanism supported by the

transport (e.g. a change in a device property value should be able to transparently signal an event to
notify any connected devices of a change in state).

13.3 Device property management requirements

This section describes requirements around the management of properties.

A deyice that is conformant with this International Standard may be requested to perform_the following
operations.

— The device may be queried (by an initiating device) to determine the properties that(it supporis.

2]

— The device may be queried (by an initiating device) to determine the possible values fof a particular
property that it supports.

— The device may be queried (by an initiating device) to determine the current value of a particlilar property.

— The device may be requested (by an initiating device) to change‘a current property value to|a new value
flor properties that are identified as being settable.

Upon completion of an operation that requests a change in a’device property, other properties on the device
may |change due to property interdependency. This Intefiational Standard does not attempt |to provide a
mechanism for a priori discovery of these interdependencies. Instead, each operation is limitgd to directly
changing only single properties at a time. If multiple properties are tightly integrated into one multj-dimensional
propgrty (e.g. ImageSize, RGBgain), one string \property may be used with multiple fields geparated by
specified delimiters. Each time a property is cshanged, the device is responsible for changing any other
property, in a device-dependent way, that is ‘affected by the new property setting. This typidally includes
defaylting to a value that is compatible with(the new value of the property for which the change wps requested.
In thIse cases, the device is required fo jhotify all open sessions with a DevicePropChanged eyent for each
property that changed as a side effect of the requested change.

13.4| Device property identification

13.4.1 Device property behaviour

This International Standard defines a set of DevicePropCodes that identify common properties récognised by
all cgnforming devices capable of functioning as an initiator. A conforming device shall provide information
describing what properties it supports. The conforming device shall also provide information that rescribes the
partiqular values of a property supported by the device. This information is returned to the inifiating device
when thefresponding device is queried for the supported values of a particular property.

13.4.2 Device property describing requirements

The describing information shall contain the DevicePropCode, the datatype of the property, the values of the
property supported by the device, and an identification of which of the supported values is the current value as
well as the factory default value.

13.4.3 Device property describing methods

A device's supported values of a particular property may be described using one of two methods. The device
may return a list that enumerates all supported values of a particular property. Alternatively, in situations
where the set of supported values comprises a linear range, a triad of parameters — minimum, maximum and
step size — may be used to describe the range of supported property values.
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13.4.4 Device property describing dataset

A device conforming to this International Standard shall be capable of returning a device property describing
dataset (DevicePropDesc) for each property supported. This dataset is used to hold the information detailing
the datatype, permitted values, whether the property is settable, etc. This dataset also holds the current value
of the property. This dataset is returned as the response to the GetDevicePropDesc operation. The
GetDevicePropValue operation may also be used if only the current value of the device property is desired.

The supported values of a particular device property may be described by an enumeration of the values a
device supports or by describing the minimum and maximum supported range of values with a corresponding
inter-value step size. Two forms of the property describing dataset are defined in this International Standard to

enable the twe-deseribing-metheds—ables30-to-32-Hstthecentents-ef-the-device property-deseribing-daiaset.

Table 30 — Device property describing dataset (DevicePropDesc)

. Field Size e
Field order (bytes) Description

Device property

code 1 2 A specific DevicePropCode.
This field identifies the datatype code of the
Datatype 2 2 property, as indicated in’5.2:
This field indicates whether the property is
read-only (Get) or.read-write (Get/Set):
GetSet 3 1
0x00 Get
0x01 Get/Set
This field identifies the value of the factory
Factory default value 4 DTS default setting for the property.
Current value 5 DTS This field identifies the current value of the

property.

This field indicates the format of the next field:

0x00 None. This is for properties like

Form flag 6 1 DateTime. In this case the form field is
not present.

0x01 Range-Form

0x02 Enumeration-Form

This dataset is the Enumeration-Form or the

Form N/A <variable> Range-Form, or is absent if Form Flag = 0.

Table 31 — Property describing dataset — Range form

Field Size

Field order (bytes) Description
MinimumValue 7 DTS Min!mum value of property supported by the
device.
MaximumValue 8 DTS Maximum value of property supported by the

device.

A particular vendor's device shall support all
values of a property defined by:
StepSize 9 DTS MinimumValue +n x StepSize which is less
than or equal to MaximumValue where n =0
to a vendor defined maximum.
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Table 32 — Property describing dataset — Enumeration form

. Field Size i
Field order (bytes) Description

This field indicates the number of values of

Number of Values 7 2 size DTS of the particular property supported
by the device.

SupportedValue1 8 DTS A particular vendor's device shall support this
value of the property.

SupportedValue2 9 DTS :’:\gﬁgt{l\(;tf: X?:fﬂf device shall support this

SupportedValue3 10 DTS A particular vendor's device shall supportthis
value of the property.

SupportedValueM Special DTS A particular vendor's device shall support this
value of the property.

13.4.6 DevicePropCode format

All DevicePropCodes shall take the form of a 16-bit integer, are referred to using hexadecimal n

ptation, have

bits 12 and 14 set to 1, and bit 13 set to zero. All non-defined DévicePropCodes having bit 15 s¢t to zero are

reserved for future use. If a proprietary implementation wishes.10-define a proprietary DevicePro

should also be set to 1.

13.4.p DevicePropCode summary

The properties listed in Table 33 are defined in thisinternational Standard.

Table 33— DevicePropCode summary

pCode, bit 15

DevicePropCode Name PT.P
version
0x5000 Undefined 1.0+
0x5001 BatteryLevel 1.0+
0x5002 FunctionalMode 1.0+
0x5003 ImageSize 1.0+
0x5004 CompressionSetting 1.0+
0x5005 WhiteBalance 1.0+
0x5006 RGB gain 1.0+
0x5007 F-Number 1.0+
0x5008 FocalLength 1.0+
0x5009 FocusDistance 1.0+
0x500A FocusMode 1.0+
0x500B ExposureMeteringMode 1.0+
0x500C FlashMode 1.0+
0x500D ExposureTime 1.0+
0x500E ExposureProgramMode 1.0+
0x500F Exposurelndex 1.0+
0x5010 ExposureBiasCompensation 1.0+
0x5011 DateTime 1.0+
0x5012 CaptureDelay 1.0+
0x5013 StillCaptureMode 1.0+
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Table 33 (continued)

DevicePropCode Name PT.P
version
0x5014 Contrast 1.0+
0x5015 Sharpness 1.0+
0x5016 DigitalZoom 1.0+
0x5017 EffectMode 1.0+
0x5018 BurstNumber 1.0+
0x5019 Burstinterval 1.0+
0x501A TimelapseNumber 1.0+
0x501B Timelapselnterval 1.0+
0x501C FocusMeteringMode 1.0+
0x501D UploadURL 1.0+
0x501E Artist 1.0+
0x501F Copyrightinfo 1.0+
0x5020 SupportedStreams 1+
0x5021 EnabledStreams 1.1+
0x5022 VideoFormat 1.1+
0x5023 VideoResolution 1.1+
0x5024 VideoQuality 1.1+
0x5025 VideoFrameRate 1.1+
0x5026 VideoContrast 1.1+
0x5027 VideoBrightness 1.1+
0x5028 AudioFormat 1.1+
0x5029 AudioBitrate 1.1+
0x502A AudioSamplingRate 1.1+
0x502B AadioBitPerSample 1.1+
0x502C AudioVolume 1.1+
All other codes with MSN of 0101 Reserved
All codes with MSN of 1101 Vendor extended property code

13.5 Device property descriptions

13.5.1 BattdrylLevel

DevicePropGode = 0x5004

Data type: U|NT8

DescForms: Enumy Range

Get/Set: Get

Description: battery level is a read-only property typically represented by a range of integers. The minimum
field should be set to the integer used for no power (for example, 0), and the maximum should be set to the
integer used for full power (for example, 100). The step field, or the individual thresholds in an enumerated list,
are used to indicate when the device intends to generate a DevicePropChanged event to let the opposing
device know a threshold has been reached, and therefore should be conservative (for example, 10).

The value 0 may be realized in situations where the device has alternate power provided by the transport or

some other means.
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13.5.2 FunctionalMode

DevicePropCode = 0x5002

Data

Desc

type: UINT16

Forms: Enum

Get/Set: Get, Get/Set

Description: allows the functional mode of the device to be controlled. All devices are assumed to default to a
“standard mode”. Alternate modes are typically used to indicate support for a reduced mode of operation (e.g.

sleep
modeé
by th
prope
expo
given

13.5.
Devig
Data

Desc

state) or an advanced mode or add-on that offers extended capabilities. The definition of

s is device-dependent. Any change in capability caused by a change in FunctionalModée sh
e DevicelnfoChanged event that is required to be sent by a device if its capabilities~can

rty is described using the Enumeration form of the DevicePropDesc dataset.c-This pro
5ed outside of sessions in the corresponding field in the Devicelnfo dataset. The permitte
in 5.5.2.

B ImageSize
ePropCode = 0x5003
type: String

Forms: Enum, Range

hon-standard
bl be evident
change. This
berty is also
d values are

Get/Set: Get, Get/Set
Description: this property controls the height and Wwidth in pixels of the image to be captured that will be
suppprted by the device. This property takes the form of a Unicode, null-terminated string that|is parsed as

follow

s: “W x H” where W represents the width*and H represents the height interpreted as unsig

Exanpple: width = 800 pixels, height = 600.pixels, ImageSize string = “800 x 600” with a null-term
This property may be expressed(as*an enumerated list of permitted combinations or, if the individual

end.
width
for a
in th
“640
termi

Chan
Free
after

and height are linearly settable ‘and orthogonal to each other, they may be expressed as
device that could set width from® 1 pixel to 640 pixels and height from 1 pixel to 480 pixels,
range field would be ?1'xA1” (null-terminated), for a one-pixel image, and the maximu
480" (null-terminated),, for the largest possible image. In this example, the step would be
nated), indicating that.the width and height are each incrementable to the integer.

Y
7

ging this device~ property often causes fields in Storagelnfo datasets to chang
bpacelnlmages--If this occurs, the device is required to issue a StoragelnfoChanged event
this property/is changed.

13.5.4 Compression setting

hed integers.
inator on the

A range; e.g.
the minimum
m would be
“1 x 1”7 (null-

e, such as
immediately

Aoy Cada = N .CANA
Devicef FOPCOGE=10UXOUuS

Data

Desc

type: UINT8

Forms: Enum, Range

Get/Set: Get, Get/Set

Description: compression setting is a property intended to be as close as is possible to being linear with
respect to perceived image quality over a broad range of scene content, and is represented by either a range
or an enumeration of integers. Low integers are used to represent low quality (i.e. maximum compression)
while high integers are used to represent high quality (i.e. minimum compression). No attempt is made in this
International Standard to assign specific values of this property with any absolute benchmark, so any available
settings on a device are relative to that device only and are therefore device-specific.
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13.5.5 WhiteBalance

DevicePropCode = 0x5005

Data type: UINT16
DescForms: Enum

Get/Set: Get, Get/Set

Description: this property is used to set how the device weights colour channels. The device enumerates its
supported values for this property.

See Table 34.

Manual: Thg white balance is set directly'using the RGB gain property, described in 13.5.6, and is statid

changed.

Automatic: The device attempts(to,Set the white balance using some kind of automatic mechanism.

One-push aptomatic: The<user must press the capture button while pointing the device at a white fie

Table 34 — White balance settings

Value Setting
0x0000 Undefined
0x0001 Manual
0x0002 Automatic
0x0003 One-push automatic
0x0004 Daylight
0x0005 Fluorescent
0x0006 Tungsten
0x0007 Flash

All other valttcj)ezse\:vci)th bit 15 set Reserved

All values with bit 15 setto 1 Vendor-defined

which time tHe device determines the white balance setting.

Daylight: The device attempts to set the white balance to a value that is appropriate for use in da

conditions.

Tungsten: The-device attempts to set the white balance to a value that is appropriate for use in cond

until

Id, at

ylight

tions

with a tungsten light source.

Flash: The device attempts to set the white balance to a value that is appropriate for flash conditions.

13.5.6 RGB gain

DevicePropCode = 0x5006

Data type: String

DescForms: Enum, Range

Get/Set: Get, Get/Set
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Description: this property takes the form of a unicode, null-terminated string that is parsed as follows: “R:G:B”
where the R represents the red gain, the G represents the green gain, and the B represents the blue gain. For
example, for an RGB ratio of (red = 4, green = 2, blue = 3), the RGB string could be “4:2:3” (null-terminated)
or “2000:1000:1500” (null-terminated). The string parser for this property value should be able to support up to
UINT16 integers for R, G and B. These values are relative to each other, and therefore may take on any
integer value. This property may be supported as an enumerated list of settings, or using a range. The
minimum value would represent the smallest numerical value (typically “1:1:1” null-terminated). Using values
of zero for a particular colour channel would mean that that colour channel would be dropped, so a value of
“0:0:0” would result in images with all pixel values being equal to zero. The maximum value would represent
the largest value each field may be set to (up to “65535:65535:65535” null-terminated), effectively determining
the setting's precision by an order of magnitude per significant digit. The step value is typically “1:1:1”. If a
partigar—implementation—desires—the—capability to—enforce—minimum—and/ormaximum—ratios, the green
chanpel may be forced to a fixed value. An example of this would be a minimum field 6f4[1:1000:1”, a
maximum field of “20000:1000:20000” and a step field of “1:0:1”.

13.5.f F-Number
DevigePropCode = 0x5007
Dataftype: UINT16
DescfForms: Enum
Get/Set: Get, Get/Set
Description: this property corresponds to the aperture of the lens. The units are equal to the F-nymber scaled
by 100. When the device is in an automatic exposure\program mode, the setting of this property via the
SetDgviceProp operation may cause other properties such as exposure time and exposure indgx to change.
Like Jall device properties that cause other device’,properties to change, the device is requfred to issue
DevigePropChanged events for the other deviceiproperties that changed as a side effect of] the invoked

change. The setting of this property is typically)only valid when the device has an ExposureHrogramMode
setting of manual or aperture priority.

13.5.8 FocalLength
DevigePropCode = 0x5008
Datatype: UINT32
DescForms: Enum, Range
Get/Set: Get, Get/Set

Descriptions,~this property represents the 35 mm equivalent focal length. The values of this property
correspond'to the focal length in millimeters multiplied by 100.

13.5.9 FocusDistance
DevicePropCode = 0x5009
Data type: UINT16
DescForms: Enum, Range
Get/Set: Get, Get/Set

Description: the values of this property are unsigned integers with the values corresponding to millimeters. A
value of OxFFFF corresponds to a setting greater than 655 m.
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13.5.10 FocusMode

DevicePropCode = 0x500A

Data type: Ul

NT16

DescForms: Enum

Get/Set: Get,

Get/Set

Description: the device enumerates the supported values of this property. The values listed in Table 35 are

defined.

13.5.11 Ex
DeviceProp(
Data type: U
DescForms:

Get/Set: Get

Table 35 — FocusMode settings

Value Description
0x0000 Undefined
0x0001 Manual
0x0002 Automatic
0x0003 Automatic macro (close-up)
All other values with bit 15 set to zero | Reserved
All values with bit 15 set to 1 Vendor-defined

posureMeteringMode
ode = 0x500B

NT16

Fnum

Get/Set

Description: the device enumerates the supported values of this property. The values listed in Table 3b are
defined.
Table 36 — ExposureMeteringMode settings

Value Description

0x0000 Undefined

0x0001 A\/nrngn

0x0002 Centre-weighted-average

0x0003 Multi-spot

0x0004 Centre-spot

All other values with bit 15 set to zero Reserved
All values with bit 15 set to 1 Vendor-defined
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13.5.12 FlashMode
DevicePropCode = 0x500C
Data type: UINT16
DescForms: Enum
Get/Set: Get, Get/Set

Description: the device enumerates the supported values of this property. The values listed in Table 37 are
defingd:

Table 37 — FlashMode settings

Value Description
0x0000 Undefined
0x0001 Auto flash
0x0002 Flash off
0x0003 Fill flash
0x0004 Red eye auto
0x0005 Red eye fill
0x0006 External sync

All other values with bit 15 set to zéro Reserved

All values with bit 15 set to-1 Vendor-defined

13.5.13 ExposureTime
DevigePropCode = 0x500D
Dataftype: UINT32
DescfForms: Enum, Range
Get/Set: Get, Get/Set

Description: this,property corresponds to the shutter speed. It has units of seconds scaled by 10 000. When
the device istin“an automatic exposure program mode, the setting of this property via SetDeviceProp may
causg¢ othér~properties to change. Like all properties that cause other properties to change, the device is
required_to issue DevicePropChanged events for the other properties that changed as a resulff of the initial
chanboe=This property is fypir‘nlly nnly used hy the device when the Drngramlzypncllrnl\/lndn is_det to manual

or shutter priority.

13.5.14 ExposureProgramMode
DevicePropCode = 0x500E

Data type: UINT16

DescForms: Enum

Get/Set: Get, Get/Set
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Description: this property allows the exposure program mode settings of the device, corresponding to the
“Exposure Program” tag within an Exif or a TIFF/EP image file, to be constrained by a list of permitted
exposure program mode settings supported by the device. The values listed in Table 38 are defined.

Table 38 — ExposureProgramMode settings

Value Description
0x0000 Undefined
0x0001 Manual
0x0002 Automatic
0x0003 Aperture priority
0x0004 Shutter priority
0x0005 Program creative (greater depth of field)
0x0006 Program action (faster shutter speed)
0x0007 Portrait

All other values with bit 15 set to zero Reserved

All values with bit 15 set to 1 Vendor-defined

13.5.15 EXx
DeviceProp(
Data type: U
DescForms:
Get/Set: Get
Description:

correspond t
continuous ¢

13.5.16 Ex
DevicePropd
Data type: IN

DescForms:

posurelndex

ode = 0x500F

NT16

FEnum, Range

Get/Set

this property allows the emulation of film speed settings on a digital camera. The se

b the ISO designations (ASAIDIN). Typically, a device supports discrete enumerated value
bntrol over a range is possible. A value of OXFFFF corresponds to the automatic ISO setting.

posureBiasCompensation
ode = 0x5010
T16

Endm, Range

(tings
s but

Get/Set: Get,

Get/Set

Description: this property allows the adjustment of the set point of the digital camera's auto exposure control;
e.g. a setting of 0 will not change the factory-set auto-exposure level. The units are in “stops” scaled by a
factor of 1 000, in order to allow for fractional stop values. A setting of 2 000 corresponds to 2 stops more
exposure (4 x the energy on the sensor), yielding brighter images. A setting of —1 000 corresponds to one
stop less exposure (1/2 x the energy on the sensor), yielding darker images. The setting values are in APEX
units (Additive system of Photographic EXposure). This property may be expressed as an enumerated list or
as a range. This property is typically only used when the device has an ExposureProgramMode of the manual.
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13.5.17 DateTime

DevicePropCode = 0x5011

Data

Desc

type: String

Forms: none

Get/Set: Get, Get/Set

Description: this property allows the current device date/time to be read and set. Date and time are

with

ificant number. This shall take the form of a Unicode string’in the format “YYYYMMDDThhm

is the year, MM is the month 01-12, DD is the day of the month 01-31, T is a constant-ch
ours since midnight 00-23, mm is the minutes 00-59 past the hour, and ss.s is.the’secqg
e, with the “.s” being optional tenths of a second past the second. This string canroptionally
V to indicate UTC, or £ hhmm to indicate that the time is relative to a time_zone. Appe

indicgtes that the time zone is unknown.

This
impli
spec

property does not need to use a range or an enumeration, as the poSsible permitted tim
itly specified by the definition of standard time and the format. given in this and t
fications.

13.5.18 CaptureDelay

Devig

Data

Desc

Get/g

Desc
and {
inten
time-|
still s

ePropCode = 0x5012

type: UINT32

Forms: Enum, Range

et: Get, Get/Set

he actual initiation of the data.Capture. This value shall be expressed in milliseconds. This p
Hed to be used to describe the time between frames for single-initiation multiple captures suc

apse, which have separate interval properties outlined in 13.5.25 and 13.5.27. In those ¢
brve as an initial delay before the first image in the series was captured, independent of the

framgs. For no pre-capture_delay, this property should be set to zero.

13.5.19 StillCapfuréeMode

Devig

Data

ePropCode = 0x5013

typesUINT16

to the least
ss.s” where
practer, hh is
nds past the
be appended
nding neither

e values are
ne 1SO 8601

Fiption: this value describes the amount of time delay that should be inserted between the capture trigger

foperty is not
h as burst or
ses it would
ime between

Desc

Forms: Enum

Get/Set: Get, Get/Set

Description: this property allows the specification of the type of still capture that is performed upon a still
capture initiation, in accordance with Table 39.
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Table 39 — StillCaptureMode settings

13.5.20 Contrast

DevicePropd
Data type: U
DescForms:

Get/Set: Get

Description:

enumeration
maximum v3
normal (defa

13.5.21 Sh

DeviceProp(
Data type: U
DescForms:
Get/Set: Get

Description:

enumeration
maximum va|
normal (defa

prpness

Value Description
0x0000 Undefined
0x0001 Normal
0x0002 Burst
0x0003 Timelapse
All other values with bit 15 set to zero Reserved
All'values with bit 15 set to 1 Vendor-detined

ode = 0x5014
NT8

FEnum, Range
Get/Set

this property controls the perceived contrast of captured images. This property may us
or range. The minimum supported value is used to represent the least contrast, whil
lue represents the most contrast. Typically, a valug’in the middle of the range would repr
Lilt) contrast.

ode = 0x5015
NT8

Fnum, Range
Get/Set

this property controls the perceived sharpness of captured images. This property may us
or range. The{minimum value is used to represent the least amount of sharpness, whil
ue represents’maximum sharpness. Typically, a value in the middle of the range would repr
Lilt) sharpness.

13.5.22 Di

italZoom

e an
e the
bsent

e an
e the
bsent

DevicePropCode = Ox50T6

Data type: UINT8

DescForms:

Get/Set: Get,

Enum, Range

Get/Set

Description: this property controls the effective zoom ratio of digital camera's acquired image scaled by a
factor of 10. No digital zoom (1 x) corresponds to a value of 10, which is the standard scene size captured by
the camera. A value of 20 corresponds to a 2 x zoom where 1/4 of the standard scene size is captured by the
camera. This property may be represented by an enumeration or a range. The minimum value should
represent the minimum digital zoom (typically 10), while the maximum value should represent the maximum
digital zoom that the device allows.
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13.5.23 EffectMode
DevicePropCode = 0x5017
Data type: UINT16
DescForms: Enum

Get/Set: Get, Get/Set

Description: this property addresses special image acquisition modes of the camera

ISO 15740:2008(E)

. The values listed in

Tablg46aredefined:

Table 40 — EffectMode setting

Value Description
0x0000 Undefined
0x0001 Standard (coleur)
0x0002 Black and white
0x0003 Sepia
All other values with bit 15 set to zero Reserved
All values with bit 15 set to 1 Vendor-defined

13.5.4 BurstNumber
DevigePropCode = 0x5018
Dataltype: UINT16
DescfForms: Enum, Range

Get/Set: Get, Get/Set

Description: this property contrels the number of images that the device will attempt to capture ypon initiation

of a urst operation.

13.5.25 Burstinterval

DevigePropCaode = 0x5019

Dataftype:'UINT16

DescEarms: Enum, Range

Get/Set: Get, Get/Set

Description: this property controls the time delay between captures upon initiation of a burst operation. This

value is expressed in whole milliseconds.

13.5.26 TimelapseNumber
DevicePropCode = 0x501A
Data type: UINT16

DescForms: Enum, Range

© 1SO 2008 — All rights reserved
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Get/Set

Description: this property controls the number of images that the device will attempt to capture upon initiation
of a time-lapse capture.

13.5.27 Timelapselnterval

DevicePropCode = 0x501B

Data type: UINT32

DescForms:
Get/Set: Get

Description:
operation. TH

13.5.28 Fo
DevicePropd
Data type: U
DescForms:
Get/Set: Get

Description:
enumerates

num, Range

Get/Set

this property controls the time delay between captures upon initiation of a time-lapse cdpture

is value is expressed in milliseconds.

cusMeteringMode
ode = 0x501C
NT16

Fnum

Get/Set

this property controls which automatic focus.-"mechanism is used by the device. The d
he supported values of this property. The values listed in Table 41 are defined.

Table 41 — FocusMeteringMode settings

Value Description
0x0000 Undefined
0x0001 Centre-spot
0x0002 Multi-spot
All.other values with bit 15 set to zero Reserved
All values with bit 15 set to 1 Vendor-defined

evice

13.5.29 Up1|oadURL

DevicePropCode = 0x501D

Data type: String

DescForms:

Get/Set: Get,

None

Get/Set

Description: this property is used to describe a standard Internet URL (universal resource locator) to which the
receiving device may upload images or objects once they are acquired from the device.
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13.5.30 Artist

DevicePropCode = 0x501E

Data

Desc

type: String

Forms: none

Get/Set: Get, Get/Set

Description: this property is used to contain the name of the owner/user of the device. This property is
intended for use by the device to populate the artist field in any Exif images that are captured with the device.

13.5.

Devig
Data
Desc
Get/

Desc
devid

13.5.

Devig
Data
Desc
Get/{

Desc
strea
any

curre

This
numbk
wher
vend
videg
usefl

B1 Copyright

ePropCode = 0x501F
type: String

Forms: none

et: Get, Get/Set

Fiption: this property is used to contain the copyright notificationy This property is intended f
e to populate the copyright field in any Exif images that are ¢aptured with the device.

B2 SupportedStreams (PTP v1.1)

ePropCode = 0x5020
type: UINT32

Forms: none

et: Get

Fiption: The responder may implement an arbitrary number of streams, each having a disting

endor-specific fashions, 1 this context, all current video streams default to a stream-typg
ht audio streams default'to a stream type of 1.

property contains-a 32-bit mask. Each bit represents whether a certain stream is suppqg
er bit set to <4~ or not (stream number bit set to “0”). Bits 0 to 15 are reserved for stand
b currently. bit'0 is for video streams and bit 1 is used for audio streams. Bits 16 to 31 are
br streams/ For example, 0x00000001 means only the video stream is supported, 0x000(
andtaudio stream are supported. At least one stream should be supported, so 0x0000(
| value.

br use by the

t and unique

M-type allocated from 0 te-31. The first 16 stream-types are reserved, while the latter 16 may be used in

of 0 and all

rted (stream
ard streams,
reserved for
0003 means
000 is not a

This is a mandatory property for streaming. If this property is not supported then the responder does not
support streaming at all. Support for this property implies some streaming support (i.e. support for the
GetStreamInfo and GetStream operations).

13.5.33 EnabledStreams (PTP v1.1)

DevicePropCode = 0x5021

Data

Desc

type: UINT32

Forms: none

Get/Set: Get/Set

©I1SO
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Description: This property is used to enable or disable a particular stream or streams. The property holds a
32-bit mask of the same format as for the SupportedStreams property. If a certain bit is set to “0” then the
corresponding stream is disabled and should not appear while transferring the streams; if the bit is set to “1”
then the corresponding stream is enabled; if the stream is not supported then the bit value has no meaning,
e.g. the enabled set of multiplexed streams of the SupportedStreams and EnabledStreams. At least one
supported stream should be enabled for streaming in order to function successfully.

This is a mandatory property for streaming. If this property is not supported then the responder does not
support streaming at all. Support for this property implies some streaming support (i.e. support for the
GetStreamInfo and GetStream operations and the related stream DeviceProperties).

13.5.34 VideoFormat (PTP VT 1)

DevicePropGode = 0x5022

Data type: U|NT32

DescForms: Enum

Get/Set: Get[Set

This DeviceProperty is used to enumerate the supported formats for video streaming apd to

cular format from the supported set.

Description:
select a parti

This Devicel
FOURCC co

Property has an enumeration form. Each enumeration .value is a four-byte code known
He. FOURCC stands for “Four Character Code” (i.e. coded by four characters, with the first

as a
\SCII

character in
is represent
www.fourcc.

The device
recommendse

ower byte and the fourth character in the higher byte). For example, the “MJPG” (Motion J
d as a 0x47504A4D UINT32 value. Formal specification of FOURCC may be found 4
Drg web site.

should enumerate the FOURCC codes’ in order, from most recommended to the
d. The FactoryDefaultValue of the DevicePropDesc dataset should be the same as the first

PEG)
t the

less
value

in the enumgdration.
Lition,
vent.

only

The modificdtion of this property often causes changes to the other video properties such as VideoResol
VideoFramelRate, VideoQuality. If this occurs, the responder is required to issue a DevicePropChanged ¢
However, it| is recommended to Keep other properties unchanged if possible and to modify
VideoFramelRate if necessary. The(audio stream quality might be altered as well.

This is a mandatory DeviceProépetrty if video stream is supported.

13.5.35 VideoResolution (PTP v1.1)
DevicePropQode 0x5023
Data type: String

DescForms: Enum
Get/Set: Get/Set

Description: This DeviceProperty is used to enumerate the supported resolutions for video stream and to
select a particular resolution from the supported set.

This DeviceProperty controls the height and width in pixels of the captured video image that will be supported
by the device. This property takes the form of a Unicode, null-terminated string that is parsed as follows:
“Wx H where W represents the width and H represents the height interpreted as unsigned integers. For
example, if the width = 320 pixels and the height = 240 pixels, the VideoResolution string = “320 x 240” with a
null-terminator on the end.
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This property is expressed as an enumerated list of allowed combinations. The device should enumerate the
resolutions in order, from most recommended to least recommended. The FactoryDefaultValue of the
DevicePropDesc dataset should be the same as the first value in the enumeration.

Modification of this property often causes changes to the other video properties such as VideoFormat,
VideoFrameRate, VideoQuality. If this occurs, the responder is required to issue a DevicePropChanged event.
However, it is recommended to keep other properties unchanged if possible and to modify only
VideoFrameRate if necessary. The audio stream quality might be altered as well.

This is a mandatory DeviceProperty if video streaming is supported.

13.5.p6 VideoQuality (PTP VT.T)

DevigePropCode = 0x5024

Dataltype: UINT16

DescfForms: Enum, Range

Get/Jet: Get, Get/Set

Descfiption: This DeviceProperty is used to retrieve or select the quality 6f the video image.
Videg@Quality is a DeviceProperty intended to be as close as possible’to being linear with respect|to perceived
vided image quality over a broad range of scene content,.and is represented by either a [range or an
enunjeration of integers. Low integers are used to represent low quality (i.e. maximum compression) while
high lintegers are used to represent high quality (i.e. minimum compression). No attempt is made in this

standard to assign specific values of this property with any. absolute benchmark, so any available|settings on a
devide are relative to that device only and are therefore\device-specific.

Modification of this DeviceProperty often causes changes to the other video DeviceProperjies such as
VidegFormat, VideoFrameRate, VideoResolution. If this occurs, the responder is required to issue a
DevigePropChanged event. However, it istrecommended to keep other DeviceProperties unchanged if

possible and to modify only VideoFrameRate if necessary. The audio stream quality may also pe optionally
altergd.

If thi§ DeviceProperty is read-only'it'will serve only as an indication of how changing of other progerties affects
the qpality.

This PeviceProperty is reedmmended but not required if video stream is supported.
13.5.37 VideoFrameRate (PTP v1.1)
DevigePropCade = 0x5025

Dataftype: UINT32

DescForms: Enum, Range
Get/Set: Get, Get/Set

Description: This DeviceProperty is used to retrieve or select the rate of the video frames. It is represented as
an average interval between two video frames, expressed in microseconds.

Modification of this DeviceProperty often causes changes in other video DeviceProperties such as
VideoFormat, VideoQuality, VideoResolution. If this occurs, the responder is required to issue a
DevicePropChanged event. However, it is recommended to keep other DeviceProperties unchanged if
possible and to modify only VideoQuality if necessary. The audio stream quality may be altered as well. If this
DeviceProperty is read-only it will serve only as an indication of how changing of other DeviceProperties affect
the frame rate.
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This is a mandatory DeviceProperty if video streaming is supported.

13.5.38 VideoContrast (PTP v1.1)

DevicePropCode = 0x5026

Data type: Ul
DescForms:

Get/Set: Get,

NT16
Enum, Range

Get/Set

Description:

use an enun
maximum vg
normal (defa

This is an op|

13.5.39 Vic

DevicePropd
Data type: U
DescForms:
Get/Set: Get
Description:

enumeration

maximum va
normal (defa

This is an op|
13.5.40 Au
DeviceProp(
Data type: U
DescForms:

Get/Set: Get

This DeviceProperty controls the perceived contrast of video stream. This DeviceProperty
eration or range. The minimum supported value is used to represent the least contrast, whi
lue represents the most contrast. Typically, a value in the middle of the range would-repr
Lilt) contrast.

tional property if video stream is supported.

eoBrightness (PTP v1.1)

ode = 0x5027
NT16

FEnum, Range
Get/Set

his DeviceProperty controls the perceived brightness of video stream. This property may u
or range. The minimum supported value_is*used to represent the least brightness, whil
ue represents the most brightness. Typically, a value in the middle of the range would repr|
Lilt) brightness.

tional DeviceProperty if video stream is supported.

idioFormat (PTP v1.1)

ode = 0x5028

NT32

Fnum

Set

may
e the
bsent

e an
e the
bsent

Description:

[This property is used to enumerate the supported formats for audio stream and to sel

particular format from the supported set.

This property identifies the audio stream format as defined by the fmt chunk in the RIFF (resource
interchange file format) file specification. Table 42 summarizes a few values for this property, expanded to
32 bits. For a complete list of properties, refer to RIFF specifications.
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Property Code Name
0x00000001 PCM
0x00000002 ADPCM
0x00000003 IEEE float
0x00000004 VSELP
0x00000005 IBM CVSD
0x00000006 a-l aw
0x00000007 u-Law
0x00000008 DTS
0x00000009 DRM
0x00000010 OKI-ADPCM
0x00000011 IMA-ADPCM
0x00000012 Mediaspace ADPCM
0x00000013 Sierra ADPCM
0x00000014 G723 ADPCM
0x00000015 DIGISTD
0x00000016 DIGIFIX
0x00000030 Dolby-AC2
0x00000031 GSM610
0x0000003b Rockwell ADPCM
0x0000003c Rockwell DIGITALK
0x00000040 G721 ADPCM
0x00000041 G728 CELP
0x00000050 MPEG
0x00000052 RT24
0x00000053 PAC
0x00000055 MP3
0x00000064 G726 ADPCM
0x00000065 G722 ADPCM
0x00000101 BM u-Law
0x00000102 IBM a-Law
0x00000103 IBM ADPCM
0x0000674f OGG VORSBIS 1
0x0000676f OGG VORBIS 1 PLUS
0x00006750 OGG VORBIS 2
0x00006770 OGG VORBIS 2 PLUS
0x00006751 OGG VORBIS 3
0x00006771 OGG VORBIS 3 PLUS
0x0000FFFF Development

0x0000FFFF-OXFFFFFFFF

Reserved

© 1SO 2008 — All rights reserved
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The device should enumerate the audio format codes in order, from most recommended to least
recommended. The FactoryDefaultValue of the DevicePropDesc dataset should be the same as the first value
in the enumeration.

Modification of this DeviceProperty often causes changes in other audio-related DeviceProperties such as
AudioBitRate, AudioSamplingRate. If this occurs the responder is required to issue a DevicePropChanged

event.

This is a mandatory DeviceProperty if audio streaming is supported.

13.5.41 Au

dioBitrate (PTP v1.1)

DevicePropd
Data type: U
DescForms:

Get/Set: Get

Description:
format, in bit

This DeviceR
This property

ode = 0x5029

NT32

Enum

Get/Set

Theis DeviceProperty is used to enumerate the supported bit rate.values for a selected

5 per second.

will be an enumeration.

The modification of this DeviceProperty often causes changes in other audio-related DeviceProperties su

AudioFormat
event.

and AudioSampleRate. If this occurs the responderis required to issue a DevicePropChg

This is a mandatory DeviceProperty if audio streaming is supported.

13.5.42 AudioSamplingRate (PTP v1.1)

DeviceProp(
Data type: U
DescForms:

Get/Set: Get

Description:
audio format

This DeviceH
This DeviceH

ode = 0x502A
NT32

Fnum

Get/Set

This DeviceProperty is used to enumerate the supported sampling rate values for a sel
in hertz.

ropefty-controls the sampling rate used for the audio stream acquisition, supported by the d
roperty will be an enumeration. The modification of this DeviceProperty often causes chang

other audio [

audio

Property controls the quality of used compression for the audie/stream supported by the d¢vice.

ch as
nged

bcted

evice.
es to

\o\lir\nDrnpnrﬁnc such-as-AudicEormat and-AudioBitRate If this occurs-the rncpnndnr is-red

uired

to issue a DevicePropChanged event.

This is a mandatory DeviceProperty if audio streaming is supported.

13.5.43 Au

dioBitPerSample (PTP v1.1)

DevicePropCode = 0x502B

Data type: UINT16

DescForms:

Get/Set: Get,

92

Enum

Get/Set
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