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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This third 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 purposes of this International Standard, digital still photography devices (DSPDs) are defined
as devices with persistent storage which capture a digital two-dimensional image at a discrete point in
time. Most DSPDs include interfaces that can be used to connect to a host computer or other imaging
device, such as a printer. A number of high speed interface transports has been developed, including
USB, TCP/IPran reWirel—Thistrternations ts-desigh ovidereqtiren

= 04 Q a-Aaed o a3
Cl Vv O C CcOPpTOVv

licating with DSPDs. This includes communications with any type of device, idclyding
host computers, direct printers and other DSPDs over a suitable transport. The requirements in¢lude
standard infage referencing behaviour, operations, responses, events, device properties,data set$ and
data formatp to ensure interoperability. This International Standard also provides optional operafions
and formatg, as well as extension mechanisms.

This Interngtional Standard specifies the following:

— behavigqur requirements for DSPDs; this includes the baseline features ddevice needs to support in
order td provide interoperability over conforming transports;

— functionpal requirements needed by a transport to facilitate thecreation of a transport-deperndent
implemgentation specification that conforms to this International Standard;

— a high-level protocol for communicating with and betweenzDSPDs consisting of operation, data and
responge phases;

— sets of quggested data codes and their usages including
— OpgrationCodes,
— ResponseCodes,
— ObjgctFormatCodes,
— DeyicePropCodes,
— EventCodes,
— reqpired data sets-and their usages,
— amkans of deseribing data object associations and filesystems and
— me¢hanisms-for implementing extensibility.

This Interngtional 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.

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[15] 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

vi © ISO 2013 - All rights reserved
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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.

PTPv1.1 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 of three new
optional operations and a new response code. This may reduce long response times for some

initiators that possess large numbers of objects.

— 1

[ompatibility Enhancements:

— An optional mechanism to support multiple vendor extension sets. This is specified

— A new stdndard ObjectFormatCode to support the Digital Negative file format (DN

Feature-Enthancement:

Support for optional arbitrary resizing prior to image transmission via specificat
operation GetResizedlmageObject. In PTP v1.0, image sizes might be requestedinfu
or thumbnail size only.

Support for arrays of data sets. This can be used to reduce the number.afirequired {

on of a new
I-resolution

ransactions

necessary for device characterization from being a function of the mumber of objects on the

device to one.

An optional fast file characterization operation called GetFilesystemManifest that ¢
set arrays to request, in a single transaction, only the minimum data required to
a typical filesystem. Many initiators, particularly in prifting scenarios, are intere
filesystem characterization for access to a specifically.named file in a particulat
capability can significantly improve end-user workflow latency. This single operat
the typical series of many GetObjectIinfo requests with a binary filesystem m3
manifest is defined as a simple array of a subset of the standard ObjectInfo data s
ObjectFilesystemInfo data set. This operation replaces the need for many GetObjg

xploits data
haracterize
bsted in fast

place. This
ion replaces
nifest. This
bt called the
ctinfo calls,

while also avoiding the need for respondets to perform many internal file-opens;En the fly, or

to cache ObjectInfo image data that is_@ften held persistently only “inside” intern
(e.g. TIFF tags inside EXIF JPEGs), toquickly communicate only the fast filesystem

VendorExtensionMap dataset, and two new optional operations that may be invoke
a session (GetVendorExtensionMaps and GetVendorDevicelnfo).

The optional fa§t)file characterization method GetFilesystemManifest native
extremely large”objects, by requiring 8-bytes for object size (UINT64), as opp
standard 4-bytes.

image files
nformation.

via the new
bd outside of

ly supports
osed to the

).

r StreamInfo

An optional mechanism for handling streaming content. This is specified via the new

data cat raga and CArChaa s

ac xazall o A Qi bl o £Ct+ I f, nargtion 2
Trata— St aS vwliras Tt Supportmg oCtotr CartirOo—arrt ot totr Carr O ptTratiorts;—as

optional new supporting DeviceProperties. This is described in a new Clause 14.
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INTERNATIONAL STANDARD ISO 15740:2013(E)

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

1 Scope

This International Standard provides a common communication protocol for exchanging images with
and g i i —Tiris feati een DSPDs
and host computers, printers, other digital still devices, telecommunications kiosks and i
and dlisplay devices.

This|protocol is transport- and platform-independent.

2 Normative references

The following documents, in whole or in part, are normatively reférenced in this docunient and are
indigpensable for its application. For dated references, only the ‘edition cited applies. For undated
referfences, the latest edition of the referenced document (including any amendments) applies.

ISO 8601, Data elements and interchange formats — Inféexmation interchange — Representation of
date$ and times

ISO 12234-2, Electronic still-picture imaging — Removable memory — Part 2: TIFE/EP image|data format
ISO/|EC 10646, Information technology — Universal Coded Character Set (UCS)

ISO/]EC 10918-1:1994, Information technology — Digital compression and coding of continupus-tone still
images: Requirements and guidelines

IEC §1966-2-1, Multimedia systems and’equipment — Colour measurement and managemeng — Part 2-1:
Coloyr management — Default RGB.colour space — sRGB

3 Terms and definitions

For the purposes of thissxdocument, the following terms and definitions apply.

3.1
album
end-fiser-created object used to logically group data objects according to some user-defined criteria

Note [1 £0 entry: An album might or might not be a physical folder in a filesystem. In this Internatiopal Standard,
an album’is a type of association.

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

Note 1 to entry: 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.

3.3
connection
transport-provided mechanism for establishing paths for transferring data between devices

© IS0 2013 - All rights reserved 1
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3.4
datacode

:2013(E)

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

image or other type of data that typically exists in persistent storage of a DSPD or other device

3.6
dataset

transport-i
Note 1 to ent

3.7

Design Rulg
DCF
standard cd
conventions

3.8

device disc
act of detern
or logically

3.9

digital still
DSPD
device with

3.10
Digital Priy
DPOF

standardize
copies of wh

Note 1 to ent

3.11
enumeratig
act of creati
member of g

3.12
Exif/JPEG
compressed|
standard de

A | pa | i 11 43 £ A L | 1L doto ot 7 N | 1t ot
ucycuucut CUIICULIUIT U UIIT Ul T1IUT T 1IIUIVIUUdI Udtd ILTIIIS VWILIT RITUVVIL ITILCT Pl CLldlliully

Fy: Data sets are not necessarily opaque nor atomic to transport implementations.

e for Camera Filesystem

nvention for camera filesystems which specifies the file format, feldering and na
in order to promote file interoperability between conforming digital‘photography dey

pvery
hining the set of all devices present on a particular transport or platform that are phys
hccessible

photography device

persistent storage which captures a two-dimensional digital still image

it Order Format

ich images should be printed

y: DPOF also allows indexprints, cropping, and text overlays to be specified.

)N
Ing an orderedincreasing numerical list that contains one representative element for
set

ming
ices

cally

d ASCII file stored on removable media along with the image files that indicates how many

each

fite format for digital cameras in which the images are compressed using the baseline

JPEG

scribed in ISO 12234-2

Note 1 to entry: In Exif, metadata and thumbnail images are stored using TIFF tags within an application segment

at the beginn

3.13
folder

ing of the JPEG file.

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

© ISO 2013 - All rights reserved
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FlashPix
image file format, defined in FlashPix Format Specification, using a structured storage file containing
metadata and a tiled, hierarchical image representation

Note 1 to entry: 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)

curr

Note

3.16
imag
ratio

3.17
imag
devig

3.18
imag
devi

3.19
in-bj
even

Note
impld

3.20
initi
deviq

Note

3.21
Infrd
IrDA

.....

1 to entry: IEEE 1394 is often referred to as FireWire.

le aspect ratio
of the image width to the image height

e capture device

e output device
e that can render a digital image to hardcopy or softeopy media

ind event
E transmitted on the same logical connectiovas operations and responses

1 to entry: Events are only asynchronous$ to the degree of data precision for which t

mentation allows event interleaving.

htor
e thatinitiates a conversation’by openinga session, and issues all formal operations to tH

1 to entry: The initiator-is ahalogous to the client in the client/server paradigm.

ired Data Association

infrared wireless communication system that currently supports wireless communication

betw

3.22

een 9 600/bps and 4 Mbps

Join

e for converting a scene or a fixed image, such as a print, film ortransparency, to digitall image data

he transport

eresponder

ht data rates

Photographic Experts Group

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

3.23

LogicalStoragelD

least

significant sixteen bits of a StoragelD

Note 1 to entry: This value uniquely identifies one logical storage area within the physical store indicated in the
PhysicalStoragelD.

3.24

Most Significant Nibble

MSN

most significant four bits of the most significant byte

© ISO
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3.25

object aggregation

act of taking one or more location-specific lists of objects that exist on a particular device and grouping
them together in one set

3.26

ObjectHandle

device-unique 32-bit unsigned integer assigned by a device to each data object in local persistent storage
which is provided to external devices

Note 1 to entry: External recipients of an ObjectHandle must use it to reference that piece of data in subsequent

transactions OhiactHandlac ava gyuaran taadtoba narcictant auar A+ laoact 4 cacciny
roBjectmaRareSare-gharairteeato-se-persistentoverateasta-5e55t6h-

3.27
out-of-band event
event transmitted on a different logical connection to that for operations and responses

Note 1 to entty: Out-of-band events are asynchronous from operation transactions.

3.28
personal cqmputer
PC
any personal computing device, which may employ various hardware architectures and operating systems

3.29
PhysicalStdragelD
most signifirant sixteen bits of a StoragelD

Note 1 to entfy: This value uniquely identifies one physical stordge area on a device, although there may befmore
than one logifal store per physical store.

3.30
Portable N¢twork Graphics
PNG
extensible f{le format for lossless, portable, compressed storage of raster images

Note 1 to entfy: PNG supports indexed coleut; greyscale, truecolour and an optional alpha channel.

3.31
protocol
defined medhanisms for exchanging data between devices

3.32

pull model
use paradigm for DSPDs where the object receiver initiates the operation requests to transfer|data
objects fronj the Senider

3.33
push model

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

3.34
QuickDraw picture
file format consisting of sequences of saved drawing commands

Note 1 to entry: QuickDraw files are commonly referred to as PICT files.

4 © IS0 2013 - All rights reserved
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3.35
responder
device that responds to operations from the initiator

Note 1 to entry: The responder is analogous to a server in the client/server paradigm.

3.36

session

logical connection between two devices defining a period of time during which obtained state
information, such as handle persistence, may be relied upon

3.37
square pixel sampling
image having equal sample spacing in the two orthogonal sampling directions

3.38

StoragelD
devige-specific four-byte unsigned integer (UINT32) that represents a uniqie storage arga that may
contdin data objects

Note|l to entry: The most significant 16 bits of a StoragelD represent the‘PhysicalStoragelD, while the least
significant 16 bits of a StoragelD represent the LogicalStoragelD.

3.39
transport aggregation
act of taking one or more transport-specific list of conferming devices that are logically qr physically
accegsible in a system and grouping them in one set that spans all transports across the partigular system

3.40
trangsport
means of attaching the digital capture device to'some other digital device including a physifal wire or a
wireless connection

3.41
Univiersal Serial Bus
USB
digitpl interface for connecting up to 127 devices in a tiered-star topology

4 Digital still photography device model

4.1 | Overview

Digitial still photography devices (DSPDs) are used to acquire digitally encoded still images. These
deviges include a persistent storage capability so that any digital images and other data acquired by the
devi¢eare preserved across power cycle operations unless they are specifically deleted.

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 implementable using this International Standard and its extension mechanisms.

Standard data formats for datatypes and data sets 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.

A particular feature set places requirements on the transports used to connect the DSPD to other
devices. Clause 7 describes these requirements.

© IS0 2013 - All rights reserved 5
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All DSPDs must store images in some form of storage area. Clause 8 describes the usage of these stores,
as well as the methods for referencing them.

Clause 9 describes the roles of devices, sessions and transactions that transports are required to use
in order to communicate with and/or between DSPDs. Clause 10 lists the standard operations, their
corresponding optional operation codes and their usages. Standard responses to operations are defined
in Clause 11. The use of events is mandatory in order to ensure synchronization between devices.
Clause 12 describes events and their usages.

In order to expose device controls and manipulate properties in a common way, a standard set of device
properties and their usages have been defined in Clause 13.

Clause 15 serves as a summary of the individual operations and events that are required to be supp(l)rted
by particuldr devices, as well as a checklist that can be used by implementers.

4.2 Baseline requirements

4.2.1 Gengral

The requir¢ments listed in 4.2.2 to 4.2.5 shall be met in order for a(DSPD to conform to| this
Internationpl Standard.

4.2.2 Implementation of a suitable transport

The DSPD shall provide appropriate hardware and software support for at least one transport that
meets the r¢quirements specified in Clause 7.

4.2.3 Thu.[nbnail support

The DSPD shall provide support for thumbnails as described in 6.2.

4.2.4 Standard image and data reference-behaviour

In order to gnsure interoperability, it is necessary to define a standard mechanism for describing inage
and data objects present on a device. The DSPD shall meet the requirements described in Clause 6

4.2.5 Asynchronous event support

The DSPD shall be capable.af generating and reacting to asynchronous events. Clause 12 descfibes
events and their usages.

5 Data formatspecification

5.1 Genetalformat

5.1.1 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 Nibble (MSN), while the least significant four bits of the LSB are referred to as
the Least Significant Nibble (LSN). The actual multibyte format used on the wire is transport-specific,
while the actual multibyte format used at the application interface is platform-specific.

6 © IS0 2013 - All rights reserved
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Bit fields presented in this International Standard are numbered so that the least significant bit is at the
zero position, holding the right-most position in the field; e.g. the most significant bit of a UINT32 would

be referred to as bit 31, while the least significant bit would be referred to as bit 0.

5.1.3 Hexadecimal notation

This International Standard uses hexadecimal notation as a means of concisely describing multibyte
fields. All hexadecimal byte fields are represented with the prefix “0x”. Following this prefix are pairs of
characters, where each pair represents one byte, with the most significant byte appearing first and the

least[significant byte appearing last.

5.2 | Data types

5.2.1 Datatype summary

The types of data that are defined in this International Standard as having specific interg

theirfdata content are listed in Table 1.

Table 1 — Datatype summary

retations of

Name (bs;zgs) Format PTIP Version
OperjationCode 2 Datacode (UINT16) 1.0+
ResplonseCode 2 Datacode (UINT16) 1.0+
EventCode 2 Datacode (UINT16) 1.0+
DevifePropCode 2 Datacode (UINT16) 1.0+
ObjeftFormatCode 2 Datacode (UINT16) 1.0+
StoragelD 4 Special (UINT32) 1.0+
ObjeftHandle 4 Handle (UINT32) 1.0+
Dateflime Variable String 1.0+
Devifelnfo Variable Dataset 1.0+
Storggelnfo Variable Dataset 1.0+
Objeftinfo Variable Dataset 1.0+
DevigePropDesc Variable Dataset 1.0+
DevifePropBes¢Enum Variable Enslemvfgjgig;ggqcﬁ 1.0+
DevipéPropDescRange Variable nfii?iepi?g?)gfr L0+
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 Datacodes

Datacodes are 16-bitunsigned 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
some transport implementations, the primary and vendor-defined datacodes for operations, responses,

© IS0 2013 - All rights reserved
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data formats, events, and properties in this International Standard have mutually exclusive values. The
most significant four bits of a datacode (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 datacode 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 attempfTo accommodate
this International Standard is not used for a particular datacode type an appropriate correspeilding
enumerated identifier in an alternate form should be made available where possible for each.datgtype
enumeration specified, each having the same usage and definition as those specified in thisInternatjonal
Standard. This allows for transport-aggregating abstractions in host software to use the*codes defined
in this Interpational Standard, even though a particular code might not be transmitted'across the|wire
for a particylar 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 orle operation code may not be sufficient.

For examplg, if a transport does not use the 16-bit OperationCodes, it should still provide an equivplent
mechanism |for the GetObject operation that supports the same usage defined in this Internatjional
Standard. Ahother 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 equivplent
operation, apd provides its own operation identification schente, for that operation. See Table 2.

Table 2 — Datacodeformats

Bit 15 | Bif14 | Bit13 | Bit12 | Bits 11-0 Code type
0 0 0 0 Any Undefined (not a conforming code)
0 4) 0 1 Any Standard OperationCode
0 (i) 1 0 Any Standard ResponseCode
0 0 1 1 Afy Standard ObjectFormatCode
0 | 0 0 Any Standard EventCode
0 | 0 1 Any Standard DevicePropCode
0 | 1 0 Any Reserved
0 | 1 1 Any Reserved
1 0 0 0 Any Undefined
1 (i) 0 1 Any Vendor-Defined OperationCode
1 (i) 1 0 Any Vendor-Defined ResponseCode
1 O 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

Itis a convention of this International Standard that all datacodes shall set bit 15 to 1 in order to indicate
that the code value is vendor-specific, and therefore undefined in this International Standard. Codes
indicating that they are vendor-defined should be interpreted according to the VendorExtensionID and
VendorExtensionVersion fields of the Devicelnfo data set as described in 5.5.2.
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Individual datacode interpretations and usage are described in the appropriate section of this
International Standard for each type of datacode.

5.3 Simple types

5.3.1 Simple type summary

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

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

Table 3 — Datatype codes
Datatype code Type Description
0x0000 UNDEF Undefined
0x0001 INT8 Signed 8-bit integer
0x0002 UINTS8 Unsigned 8-bit integer
0x0003 INT16 Signed 16-bit integer
0x0004 UINT16 Unsigned 16-bit integer
0x0005 INT32 Signed 32-bit integér
0x0006 UINT32 Unsigned 32-bitinteger
0x0007 INT64 Signed 64-bitinteger
0x0008 UINT64 Unsigned 64-bit integer
0x0009 INT128 Signed*'128-bit integer
0x000A UINT128 Unisigned 128-bit integer
0x4001 AINTS8 Array of signed 8-bit integers
0x4002 AUINTS 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 integers
0x4007 AINT64 Array of signed 64-bit integers
0x4008 AUINT64 Array of unsigned 64-bit integers
0x4009 AINT128 Array of signed 128-bit integers
0x%400A AUINT128 Array of unsigned 128-bit integers
OxFFFF STR Variable-length unicode string
All othervalueswith-bitts Undefined Reserved
setto 0
All other ‘;ael:,f; Ivjth bit 15 Vendor-defined |Vendor-defined

5.3.2 Integers

The most common data type that is required in this International Standard is an integer. Integers may
be signed or unsigned, and may be placed into arrays.
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5.3.3 Handles

Handles are 32-bit device-unique unsigned integers (UINT32) that are exposed externally in order to
allow consistent referencing to its logical and/or physical elements by other conforming devices. All
handles act as UINT32 datatypes with the added constraint that they have individually unique values
relative to the currently open session. Handles shall be persistent over at least a particular session,
and may or may not be persistent over an entire power cycle, or even across power cycles. There is no
significance to the value of a handle other than that it is unique, and therefore they do not need to be
consecutively assigned. The values 0x00000000 and 0xFFFFFFFF 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.
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the object that is referred to, as well as production of the object itself fof-object typeq

pe that is fully qualified by an ObjectInfo data set, and therefore possesses no actual o
type of data object that the ObjectHandle refers to may be determined by examinin
htCode described in the data object’s ObjectInfo data set described in 5.5.3.

imal types

datatypes may be represented using integers by contextually specifying a scalar factor
s not currently require conventions for handling®loating-point data. Transmitted d4
e typically contained inside a data object that is‘@paque to this protocol.

ngs

[ing format

nall consist of standard 2-byte unieode characters (USC-2) encoded with UTF-16 as desc
0646, with the added constraint of having a maximum number of characters of 255. St
‘esented by a combination of two fields as described in Table 4. An unused string field
Led by specifying a length/field of zero (0x00) and including no actual string bytes, resy
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in a total PT|P-encoded string lenigth of 1 byte.

Table 4 — String format

y Size
Datasetfield (bytes) Datatype
Numghars 1 UINTS8
StringChars Variable |Unicode null-terminated string

NumcChars: Represents the number of characters in the string, including the terminating null character
for non-empty strings. Permitted values are 0 to 255.

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

5.3.5.2 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 “YYYYMMDDThhmmss.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
character, hh is the hours since midnight 00-23, mm is the minutes, 00-59, past the hour, and ss.s is the
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seconds past the minute, with the “.s” being optional tenths of a second past the second. This string can
optionally be appended with Z to indicate UTC, or +hhmm to indicate that the time is relative to a time

zone

5.4

. Appending neither indicates that the time zone is unspecified.

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 data
sets contain a field representing the total number of elements contained in the array. See Table 5. The

data
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t of 0x00000000. For internal array referencing purposes, arrays shall be treated as'z¢

Table 5 — Array format

Field (bs;::s) Format

NumElements 4 UINT32

ArrayEntry[0] ElementSize Special

ArrayEntry[1] ElementSize Special
ElenmentSize

ArrayEntry[NumElements-1] ElementSize Special

Elements: Represents the total number of eleménts contained in the array, and there
e number of ArrayEntry fields. This value may,be 0x00000000, which indicates an emp
d only be four total bytes in size.

yEntry (n): The total number of these.fields shall equal the value held by the NumEle

pecific, and
hgle UINT32
ro-based.

fore is equal
y array that

ments field.

5ize and interpretation (i.e. datatype) of each ArrayEntry is context-dependent, but should be the

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

Data set arrays (PTP.v1.1)

1.1 providesastanddrd forencodingarrays of data sets,and relies upon their usage for sq
rmance and compatibility enhancements, such as those provided by the GetFilesyst
LetVendorExtensionMaps operations.

s of data sefs are encoded in a manner similar to fixed-length types described in 5.4
Her” field.that holds the number of objects in the array. A single data set array may hold
jects.of.a single data set type, within the constraints of 8 bytes. Arrays for data set:
'P ¥1.1, are slightly different in that they use 64 bits (i.e. UINT64 instead of UINT32]

num

me optional
emManifest

}.1, having a
any number
, being new
to hold the

pet of objects. As with the PTP v1.0 standard, the datatype, element size and interpre

tation of the

individual elements of the data sets in the array shall be context-specific, and therefore not explicit
within the array structure. See Table 6.

If the individual data sets in the array correspond to particular objects on the device, each of the data sets
will require a field to hold an ObjectHandle, in order to distinguish which data set describes which object.
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Table 6 — Data set array format

Field (bs;f:s) 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

sets

oses of this International Standard, the term data set is defined as a tranSport-indepe|
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p, the implicit default value is zero for.intéger datatypes, and the empty string for strings
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ld ordering shall remain cohstant. Unless otherwise indicated, reserved fields in dat3
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re changed in future versions of this International Standard, fields will only be added, never
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are requiredl to be transmitted hy.the transport implementation, but should be set to 0x00000000 for

integers and

5.5.2 Dev
See Table 7.

This data se
from the red
device and i

to an empty stringfor strings.

jcelnfo data,set

is usedto hold the description information for a device. The initiator can obtain this da

aset
e the

ponder without opening a session with the device. This data set holds data that describ
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ring

a session, which would be indicated by a change in the FunctionalMode value in the data set; e.g. if the
device goes into a sleep mode in which it can still respond to GetDevicelnfo requests, the data in this data
set should reflect the capabilities of the device while it is in that mode only (including any operations
and properties needed to change the FunctionalMode, if this is allowed remotely). If the power state or
the capabilities of the device change (due to a FunctionalMode change), a DevicelnfoChanged event shall
be issued to all sessions in order to indicate how its capabilities have changed.

All optional strings that are not provided should consist of an empty string. Subclause 5.3.5 describes
the use of strings.
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Table 7 — Devicelnfo data set
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Dataset field ::31; (bs;igs) Data type
StandardVersion 1 2 UINT16
VendorExtensionID 2 4 UINT32
VendorExtensionVersion 3 2 UINT16
VendorExtensionDesc 4 Variable String
FunctionalMode 5 2 UINT16
Opeifationssupported 6 Variable OUperationCode Afray
EventsSupported 7 Variable EventCode Array
DevifePropertiesSupported 8 Variable DevicePropCode Array
CaptpreFormats 9 Variable ObjectFormatCode|Array
ImageFormats 10 Variable ObjectFormatCode|Array
Mangifacturer 11 Variable String
Model 12 Variable String
DevifeVersion 13 Variable String
SeriglNumber 14 Variable String
StandardVersion: highest version of the standard that.the device can support. This represents the

The use of 1.00 (i.e. 100) for PTP v1.0 as not formally specified in PTP v1.0, and 1
either the original PIMA 15740:2000 nor [SO~15740:2005 specified the value of this field). 4

VendorExtensionlD: provides the context for interpretation of the default set of vendor exte
by tHis device. These IDs are assigned by PIMA, as described in 9.5. If no extensions are suj
field shall be set to 0x00000000-Ifvendor-specific codes of any type are used, this field is ma
should not be set to 0x00000000. If exactly one set of vendor extensions is supported, the d
not support the PTP v1.1(GetVendorExtensionMaps or GetVendorDevicelnfo operations, ar
would be interpreted aspreviously defined in PTP v1.0 (i.e. as the “one and only” “VendorEx
If myltiple vendor exténsion sets are supported, those operations would both be support
field fis interpretedas'the default, or “native” set, with all other supported sets being mapped
portions of the fative set, as communicated to the initiator by the two new optional operat

VendorExtensionVersion: the vendor-specific version number of extensions that are sup
shalllbe€xpressed in hundredths (e.g. 1.32 would be stored as 132).

Ven T
VendorExtensionID. This field should only be used for informational purposes, and not as
for the interpretation of vendor extensions.
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FunctionalMode: an optional field used to hold the functional mode. This field controls whether the

device is in an alternate mode that provides a different set of capabilities (i.e. supported

operations,

events, etc.). If the device only supports one mode, this value should always be zero. Table 8 describes

the standard functional modes.

The functional mode information is held by the device as a device property. This property is d

escribed 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 needs to be used.
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Table 8 — FunctionalMode values

Value Description
0x0000 Standard mode
0x0001 Sleep state

Reserved
Vendor-defined

All other values with bit 15 set to zero

All values with bit 15 setto 1

OperationsSupported: This field is an array of OperationCodes representing operations that the device

is currently

EventsSupy
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DeviceProp
that are cu
Subclause 1]

CaptureFor
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indicated. T
captured us

supporting, given the FunctionalMode indicated. Subclause 10.3 describes these codes.

orted: This field is an array of EventCodes representing the events that are_durr
y the device in appropriate situations, given the FunctionalMode indicated. Subclause
ese codes.

ertiesSupported: This field is an array of DevicePropCodes representingDevicePropd
rrently exposed for reading and/or modification, given the FunctionalMode indic
B.5 describes these codes.

apture operation and/or an InitiateOpenCapture operation, given the Functionall]
hese are typically image object formats, but can include ahy/object format that can be
ngasingle trigger mechanism, or an initiate/terminateiamechanism. All image object forj

in which a device can capture data shall be listed prior to any nenimage object formats and shall

preferential

ImageForm
of highest p}
image file cd
For image o
outputting.

order such that the default capture format is first. ©bjectFormats are described in Clay

ats: the list of image formats in ObjectFormatCode form that the device supports in
reference to lowest preference. Support for:awimage format refers to the ability to inte
ntents, according to that format’s specifications, for display and/or manipulation purp

[his field does not describe any device format translation capabilities. Refer to Clause

more infornmation on image format support.

Manufactul
Model: an o

DeviceVers
in a vendor-

er: an optional human-readable string used to hold the responder’s manufacturer.
ptional human-readablé string used to communicate the responder’s model name.

jon: an optional string’used to communicate the responder’s firmware or software ve
specific way.

SerialNumber: an optional string used to communicate the responder’s serial number, which is de
as a unique [value amorig all devices sharing identical Model and Device Version fields. If unique 5
numbers ar¢ not supported, this field shall be set to the empty string. The presence of a non-null s
in the SerialNumber field for one device infers that this field is non-zero and unique among all de
of that mod¢l@nd version.
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5.5.3 ObjectInfo data set

This data setis used to define the information about data objects in persistent storage, as well as optional
information if the data are known to be an image or an association object. It is required that these data
items be accounted for in response to a GetObjectInfo operation. If the data are not known to be an
image, or the image information is unavailable, the image-specific fields shall be set to zero. Objects of
type Association are fully qualified by the ObjectInfo data set. See Table 9.
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Daisceield order | (bytes) Data type specific | specific
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
ThuibCompressedsize 6 7 UINT3Z Yes No
ThuhbPixWidth 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
PareptObject 12 4 ObjectHandle No No
AssogiationType 13 2 Association€ode No Yes
AssolciationDesc 14 4 AssociationDesc No Yes
SequenceNumber 15 4 UINT32 No No
Filenlame 16 Variable String No No
CaptpreDate 17 Variable DateTime String No No
ModjficationDate 18 Variable DateTime String No No
Keywords 19 Variable String No No

StoragelD: the StoragelD of the device’s/store in which the image resides. See 8.1 for a|description

of StpragelDs.

ObjelctFormat: indicates ObjectEarmatCode of the object. See 6.3 for a list of these codes.

ObjelctCompressedSize: 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 feceivers.

ProtectionStatus: an-gptional field representing the write-protection status of the data object. Objects
that pre protected“may not be deleted as the result of any operations specified in this International
Stanglard withoutfirst separately removing their protection status in a separate transaction). The values
are gnumerated according to Table 10.

Table 10 — ObjectInfo ProtectionStatus values

Value Description
0x0000 No protection
0x0001 Read-only

All other values Reserved

All values not explicitly defined are reserved for future use. This protection field is distinctly different in
scope from the AccessCapability field present in the Storagelnfo data set described in 5.5.4. If an attempt
is made to delete an object, success will only occur if the ProtectionStatus of the object is 0x0000 and
the AccessCapability of the store allows deletion. If a device does not support object protection, this field
should always be set to 0x0000, and the SetProtection operation should not be supported. Refer to 5.5.4
for a description of the Storagelnfo data set.

© IS0 2013 - All rights reserved
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ThumbFormat: indicates ObjectFormat of the thumbnail. In order for an object to be referred to as an
image, it must be able to produce a thumbnail as the response to a request. Therefore, this value should
only be 0x00000000 for the case of non-image objects. Refer to 6.3 for a list of ObjectFormatCodes.

ThumbCompressedSize: the size of the buffer needed to hold the thumbnail. This field may be used
for memory allocation purposes. In order for an object to be referred to as an image, it must be able to
produce a thumbnail as the response to a request. Therefore, this value should only be 0x00000000 for
the case of non-image objects.

ThumbPixWidth: an optional field representing the width of the thumbnail in pixels. If this field is not

supported o

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

ThumbPixHeight: an optional field representing the height of the thumbnail in pixels. If this fieldi
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S not

h: an optional field representing the width of the image in pixels. If the data are not knjown

be, this field should be set to 0x00000000. The purpose of this field is to enable an applic
he width information to a user prior to transferring the image. If this field-is not suppg
00000000 shall be used.

htion
rted,

tht: an optional field representing the height of the image in pixels.1fthe data are not kijown

be, this field should be set to 0x00000000. The purpose of this fiéldis to enable an applic
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he height information to a user prior to transferring the image. If this field is not suppdrted,

00000000 shall be used.

th: an optional field representing the total number«efrbits per pixel of the uncomprg
data are not known to be an image, this field should be set to 0x00000000. The purpd

ssed
se of

b enable an application to provide the bit depth information to a user prior to transferring the

field does not attempt to specify the number-6fbits assigned to particular colour char
represents the total number of bits used todescribe one pixel. If this field is not suppg
k00000000 shall be used. This field sheuld not be used for memory allocation purp|
y information that is typically inside an'image object that may affect whether or not a
hnsfer the image, and is therefore exposed prior to object transfer in the ObjectInfo dat

ct: indicates the handle of the object that is the parent of this object. The ParentObject
Lype Association. If the device 'does not support associations, or the object is in the “ro
ical store, then this value'should be set to 0x00000000.

Type: a field that is ‘only used for objects of type Association. This code indicates the
n. Refer to 6.5 for'a description of associations and a list of defined types. If the object i
bn, this field should be set to 0x0000.

Desc: Thisfield is used to hold a descriptor parameter for the association, and may ther
zero if the' AssociationType is non-zero. The interpretation of this field is dependent
ar AssociationType, and is only used for certain types of association. If unused, this
t £6'0x00000000. Refer to 6.5 for information on this descriptor.
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SequenceNumber: This field is optional, and is only used if the object is a member of an association, and
only if the association is ordered. If the objectis not a member of an ordered association, this value should
be set to 0x00000000. These numbers should be created consecutively. However, to be a valid sequence,
they do not need to be consecutive, but only monotonically increasing. Therefore, if a data object in the
sequence is deleted, the SequenceNumbers of the other objects in the ordered association do not need
to be renumbered, and examination of the sequential numbers will indicate a possibly deleted object by
the missing sequence number.

Filename: an optional string representing filename information. This field should not include any
filesystem path information, but only the name of the file or directory itself. The interpretation of this
string is dependent upon the FilenameFormat field in the Storagelnfo data set that describes the logical
storage area in which this object is stored. See 5.5.4 for information on this field.
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CaptureDate: a static optional field representing the time that the data object was initially captured.
This is not necessarily the same as any date held in the ModificationDate field. This data set uses the
DateTime string described in 5.3.5.2.

ModificationDate: an optional field representing the time of last modification of the data object. This is not
necessarily the same as the CaptureDate field. This data set uses the DateTime string described in 5.3.5.2.

Keywords: an optional string representing keywords associated with the image. Each keyword shall be
separated by a space. A keyword that consists of more than one word shall use underscore (_) characters
to separate individual words within one keyword.

5.5.4— Storagelnfo data set

This|data set is used to hold the state information for a storage device. See Table 11.

Table 11 — Storagelnfo data set

Dataset field Field order [(f;titsl)l Data type
StorageType 1 2 UINT16
FilesystemType 2 2 UINT16
AccessCapability 3 2 UINT16
MaxCapacity 4 8 UINT64
FreeSpacelnBytes 5 8 UINT64
FreeSpacelnlmages 6 4 UINT32
StorageDescription 7 Variable String
VolumeLabel 8 Variable String

StorageType: the code that identifies the€ype of storage, particularly whether the store is inherently
randpm-access or read-only memoryfahd whether it is fixed or removable media. See Table]12.

All uhdefined 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

FilesystemType: This optional code indicates the type of filesystem present on the device. This field
may be used to determine the filenaming convention used by the storage device, as well as to determine
whether support for a hierarchical system is present. See Table 13. If the storage device is DCF-
conformant, it shall be so indicated here.

All values having bit 31 set to zero are reserved for future use. If a proprietary implementation wishes
to extend the interpretation of this field, bit 31 should be set to 1.
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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
Allvalues with bit 15 setto 1 Vendor-delined

AccessCapdbility: This field indicates whether the store is read-write or read-only. If the store is read-
only, deletion may or may not be allowed. The permitted values are described in Table 14cRead-wrjite is
only valid if|the StorageType is non-ROM, as described in the StorageType field in Tablei12.

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

Table 14 — Storagelnfo AccessCapability values

Value Description
0x0000 Read-write
0x0001 Read-only without gbject deletion
0x0002 Read-only with object deletion
All other values |Reserved

MaxCapacity: This is an optional field that indicatés the total storage capacity of the store in bytes. If
this field is finused, it should report OXFFFFFFFE

FreeSpacelnBytes: the amount of free space'thatis available in the store in bytes. If this value is not useful
for the devide, it may set this field to 0OXFREFFFFF and rely upon the FreeSpacelnlmages field instead.

FreeSpacelplmages: the number of images that may still be captured in this store according tp the
current image capture settings ofthe device. If the device does not implement this capability, this|field
should be sdt to OxFFFFFFFF. Thisfield may be used for devices that do not report FreeSpacelnBytes, or
the two fields may be used in.eombination.

StorageDescription: antoptional field that may be used for a human-readable text description df the
storage device. This should be used for storage-type-specific information as opposed to volume-specific
information| Examples would be “Type I Compact Flash,” or “3.5-inch 1.44 MB Floppy”. If unused} this
field should |be set’to the empty string.

ifstich a

VolumeLablel:-an optiona atmay b 2 he : abel c Ste
label exists and is known. If unused, this field should be set to the empty string.

5.5.5 VendorExtensionMap data set (PTP v1.1)

This data set is an optional data set defined in PTP v1.1, that is used to support multiple vendor
extensions. This data set contains the mapping information for a single supported 16-bit (i.e. UINT16)
vendor extended datacode of any of the standard types (Operation, Response, Event, DeviceProperty and
ObjectFormat Codes). The mutual exclusion of all code category types means that the type of category
may be determined from inspecting the value of the code as described in Table 2. All native and mapped
code values should have the MSB (Most Significant Bit) set to 1 to indicate vendor extended status in the
typical fashion of all vendor extended codes in this International Standard. See Table 15.
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These data sets are typically communicated in a data set array, as the response to the
GetVendorExtensionMaps operation, which returns an entire mapping of one or more additional sets
or subsets of vendor extensions, for devices that support multiple vendor extension sets, as described
by Table 24. When used in this fashion, the “version” of the vendor extension set that is used for
interpretation for a particular code is specified in the Devicelnfo data set retrieved for that particular
extension set (i.e. using the new optional GetVendorDevicelnfo operation in 10.5.33).

Table 15 — VendorExtensionMap data set (PTP v1.1)
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Dataset field Field order [(‘g;ltgetsl)l Data type
NativeCode 1 2 UINT16
MappedCode 2 2 UINT16
MappedVendorExtensionID 4 UINT32
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Table 16 — ObjectFilesystemInfo data set (PTP v1.1)

. Field Size Assoc. . Equivalent
Dataset field order (bytes) Datatype specific Ob]ectlfl}fo dataset

ield

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
ObjectCompressedSize64 5 e} UINT64 No 4a
PareptObject 6 4 ObjectHandle No 12
AssociationType 7 2 AssociationCode Yes 13
AssocfationDesc 8 4 AssociationDesc Yes 14
SequerlceNumber 9 4 UINT32 No 15
Filename 10 Variable String No 16
ModififationDate 11 Variable DateTime String No 18

aThe ObjectC¢mpressedSize64 field is equivalent to the standard ObjectCompressedSize field in the Objectinfo dafaset,
except that it fises a 64-bit integer in order to support objects of potentially very largefsize.

5.5.7 Streamlinfo data set (PTP v1.1)
See Table 17

Table 17 — StreamInfo data set (PTP v1.1)

Dataset field (l:li'flle(l Size (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

TimeResolfition: Contains the value in nanoseconds of one unit of the time stamp in the frame hejader.
Thus, to cal¢ulaté the time interval between two frames the following formula is used:

ElapsedTime = (TimeStamp? - 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 expectincluding the header. The
responder should not send frames larger than this. This is not the same as the entire length 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
payload at this offset. This is provided in order to enable future extensions to this protocol and make
sure that the existing clients will work properly.
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PacketMaxSize: The maximum size in bytes of the packet the initiator can expect including the header.
The responder should not send packets larger than this. If the frame is built up of multiple packets then
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 1
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mage and data object formats
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a object is defined as an image or other type of data that exists in persistent storage
" device. This International Standard specifies how image and data objects are transfer
ital still photography device (DSPD) and other devices, but it does not specify-how the|

es using a particular data or datafile format for storage. The DSPD shall-identify the
for the main (e.g. full size) image transferred, and shall provide a thumbnail (e.g. r
e using one of the two thumbnail image file formats defined in thjs elause. The image
to transfer the main image shall be either

xif/JPEG version 2.2, the preferred format,

bvices conforming to this International Standard'which receive images, shall be capable
not necessarily displaying) image files using:any of these file formats. In addition, if t
e displays images, it shall be capable of decoding and displaying both of the thumbng
ats defined in this clause.

1l image and data objects, an ObjectFormatCode is provided in the Objectinfo data s
brmat, as described in 5.5.3. Thé setting of bit 31 of this code can be used in conjunct

ransfer of non-standard file formats.

Table 18 — ObjectFormatCodes
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Ot jecctoF(;):mat- Type Format Description
0x3000 A Undefined Undefined non-image object
0x300L A Association Association (e.g. folder)
0x3002 A Script Device-model-specific script
0x3003 A Executable Device-model-specific hinary executable
0x3004 A Text Text file
0x3005 A HTML HyperText Markup Language file (text)
0x3006 A DPOF Digital Print Order Format file (text)
0x3007 A AIFF Audio clip
0x3008 A WAV Audio clip
0x3009 A MP3 Audio clip
0x300A A AVI Video clip
0x300B A MPEG Video clip

Type: Image File Format (I); Ancillary Data File Format (A)
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Table 18 (continued)
Obie(;:toF(;):mat- Type Format Description

0x300C A ASF Microsoft Advanced Streaming Format (video)
0x300D A QuickTime Apple QuickTime Video Format
0x300E A XML eXtensible Markup Language file
0x3800 I Undefined Unknown image object
0x3801 I Exif/JPEG Exchangeable File Format, JEITA standard
0x380Z T TTFF/EP Tag Image File Format for Electronic Photography
0x3803 I FlashPix Structured Storage Image Format
0x38014 I BMP Microsoft Windows Bitmap file
0x3805 I CIFF Canon Camera Image File Format
0x3806 I Undefined Reserved
0x3807 I GIF Graphics Interchange Format
0x3808 I JFIF JPEG File Interchange Format
0x3800 I PCD PhotoCD Image Pac
0x380A [ PICT Quickdraw Image Format
0x380B | PNG Portable Network Graphics
0x380/C I Undefined Reserved
0x380D I TIFF Tag Image File¥ormat
0x380|E I TIFF/IT Tag Image File Format for Image Technology
0X38dF I JP2 JPEG2000 Baseline File Format
0x381j0 I JPX JREG2000 Extended File Format
0x3811 [ DNG Digital Negative Format (PTP v1.1)

All ﬁgi{gﬁgéi?’ith Any |Undefined Reserved for future use

All (;\f{};%rg;)fgii/vith Any |Vendok-defined Vendor-defined

Type: Image Kile Format (I); Ancillary Data File Format (A)

6.2 Thumbnail formats

6.2.1 Permittedthumbnail formats

The thumbrjail-images provided by a DSPD shall be either compressed JPEG images or uncompregssed

; Fa S 42 oYl £ a1
TIFF Images—comptresseajr comragesare prererrea:

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 baseline process
specified in Table 1 of ISO/IEC 10918-1:1994. This requires that the image file use the following:

— DCT-based image compression process;
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— 8-bit samples within each component;

— abaseline 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:
— square pixel sampling;

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

— sRGBcotourspaceasdefimredimHEC61966=2-1;
— 3 colourcomponents,Y,Cr,Nb, derived from the SRGB signals as follows, as specifieddn ITU-R BT.6011):
+— Y=0,299R+0,587 G+0,114 B,

+ Nb=(-0,299R-0,587 G+ 0,886 B) x 0,564 + offset,
+ Cr=(0,701R-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 spbsampling.
Writers may use either option. Readers shall support both/options.

NOTH These features are all requirements of the Exif version 2.2 specification.

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 CameraFile system (DCF), version 2.0. These r¢quirements
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.

6.2.3 Uncompressed TIFF-thumbnail image files

The format of the uncompressed thumbnail images shall meet the requirements for the TIF[F/EP format
described in [SO 1223427 The thumbnail image shall have a compression tag value = 1 (no cpmpression)
with|the thumbnailkimage contained within IFDO.

6.3 | ObjectFormatCodes

A list of @bject formats is given in Table 18. An ObjectFormatCode is a 16-bit unsigned integer (UINT16)
that répresents the format of an image or data object that resides on a DSPD. Setting bit 15 to 1 in
the ObjectFormatCode indicates a vendor-defined format. Al ObjectFormatCodes that represent image
formats shall also have bit 11 set to 1, including those that are vendor-defined.

6.4 Object format version identification

The version of the object format should be contained in the data object in a context-specific manner.
Support for a particular ObjectFormatCode implies that the device possesses the capability to read
the internal structure of the data object in a way that is particular to its format, and this includes the
discovery and interpretation of any version information that may exist. The format for specifying the
version information is dependent upon the versioning methodology used by the particular format.
Formats that change over time should remain backward compatible with older formats. However, if
backward compatibility is not retained for a certain format, the specific format for that version and

1) Digital Video Standard (formerly CCIR 601).
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above should be considered as a separate format, and therefore a new ObjectFormatCode should be
assigned to the new versions of that format.

6.5 Data object association

6.5.1 Association usage

This International Standard provides an optional method for associating related image and data objects,
and thismechanismiswhatisused for representing folders and filesystems. Associations are represented
using objects that are of type Association. All of the objects that are part of an association shall be in

the branch phtheshfecttrectnderteath-theorrespondnomssoembon—atelderbkemannen The
association to which an object belongs may be determined by examining the ParentObject fields of|leach
object’s Obje¢ctinfo data set.
6.5.2 Association sub-types
There are djfferent sub-types of associations. The sub-type is specified in the AssoeiationType fi¢ld of
the ObjectInfo data set of the association object. Table 19 lists the various assocjations that may be pised.
Table 19 — Association sub-types
. . AssociationDesc
AssociationCode AssociationType interpretation
0x0000 Undefined Undefined
0x0001 GenericEolder Unused
0x0002 Album Reserved
0x0003 TimeSequence DefaultPlaybackDelt4
0x0004 HotizontalPanoramic Unused
0x0005 VerticalPanoramic Unused
0x0006 2DPanoramic ImagesPerRow
0x0007 AncillaryData Undefined
All othgr values with bit 15 set to/0 Reserved Undefined
All values with bit 15 set to(1 Vendor-defined Vendor-defined
GenericFolder: This association sub-type is used to represent a folder that may hold any type of object,
and is analogous to the stahdard folder present in most filesystems. This association is typically used to
represent a Jocal grouping of objects, with no other relationship implied.
Album: Thi$ association sub-type is the same as a folder but is used to hold image and data objectg that
have logical|greupings 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 wifh 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.

TimeSequence: indicates that the data objects are part of a sequence of data captures that make up a
set of time-ordered data of the same subject. This association is used to represent time-lapse or burst
sequences. The order is interpreted to be sequential by capture time from first captured to last, and
is indicated by the increasing values of the SequenceNumber fields in the ObjectInfo data set for each
object. If known, the AssociationDesc acts as a DefaultPlaybackDelta, and should be set to the desired
time, in milliseconds, in order to delay between each object if exposing them sequentially in real time. If
unknown, this value should be set to 0x00000000.
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HorizontalPanoramic: indicates that the associated data objects make up a panoramic series of images
that are arranged side by side, in a horizontal fashion. The order of the sequence, from left to right
when facing the subject, is indicated by the increasing values of the SequenceNumber fields in each
object. The AssociationDesc is unused, and should be set to 0x00000000; e.g. four images would have
SequenceNumbers assigned as shown in Figure 1.

Lt ]2 ]3] 4|

Figure 1 — HorizontalPanoramic SequenceNumber example

VertjcalPanoramic: indicates that the associated data objects make up a panoramic serig¢s of images
that pre arranged bottom-to-top, in a vertical fashion. The order of the sequence;,from bgttom to top
when facing the subject, is indicated by the increasing values of the SequenceNirmber fields in each
objec¢t. The AssociationDesc is unused, and should be set to 0x00000000; e.g~four images|would have
SequenceNumbers assigned as shown in Figure 2.

N |w| e

Figure 2 — VerticalPanoraniic SequenceNumber example

2DPanoramic: indicates that the associated.data objects make up a two-dimensional panofamic series
of imfages that are arranged left-to-right anid bottom-to-top in adjacent or overlapping horizontal strips.
The prder of the sequence, from bottom left to top right when facing the subject, is indi¢ated by the
incrdasing values of the SequenceNumnber fields in each object. The AssociationDesc is used to indicate
the number of images in each rews e.g. Sixteen images arranged in a 4 x 4 2DPanoramic|would have
SequenceNumbers assigned as.shown in Figure 3.

13 14 15 16
10 11 12
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AncillaryData: indicate that the association represents one or more non-image objects being associated
withanimage object; e.g.animage capturethatalsostoresindependentaudio textfilesthatare 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 data set 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.
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rdered associations

Unordered associations are the standard type of association used to relate data objects non-sequentially,
such as filesystem folders, albums, etc. Objects that belong to unordered associations always possess
ObjectInfo data sets with SequenceNumber fields equal to zero.

6.5.4 Ordered associations

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

7 Transportrequirements

7.1 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.
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7.2 Reliable, error-free channel

The transport shall provide a reliable connection between devices comprising a session, assuming that
the connection is not physically broken or terminated. This may be provided in a transport-specific
manner using error correction codes, retry scenarios and fault recovery.

7.3 Asynchronous event support

Since 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 supports
the generation of outgoing events and servicing of incoming events asynchronously from operations,
respopnses or data transfers. In order to generate events, some transports may require initiation of an
operption while others may require a notification mechanism.

7.4 | Device discovery and enumeration

Tranpports shall possess the capability of discovering and enumerating connected devices. Ahy transport
may support av1.0 or vl.1 PTP implementation.

7.5 | Specific transports

7.5.1 USB
Devites using this transport shall conform to the followingspecifications:
— USB Specification, Version 1.1, USB Implementer’s Forum, 23 September, 1998[2];

— Universal Serial Bus Still Image Capture Device Definition, Version 1.0, USB Implementer’s Forum,
11 July, 2000[3].

7.5.2 IEEE 1394
Deviges using the IEEE 1394 transport shall conform to the following specifications:

+ IEEE 1394-1995[4], IEEE Standard for High Performance Serial Bus;

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

— Transmission-Eontrol Protocol, Internet Engineering Task Force (IETF) RFC 793[13], by [[nformation
$cienceslnstitute, University of Southern California, September 1981; http://ietf.org/rf¢/rfc793.txt;

— PTP4PIP Picture Transfer Protocol, Version 1.0, Camera and Imaging Products Association (CIPA)
[14}Japan, Copyright 2005 by FotoNation Inc.

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 16 most significant bits represent
a physical storage device, while the 16 least significant bits represent a logical storage area within a
physical store. See Figure 4.
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(bit 31) bit 16 bit 15 (bit 0)
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PhysicalStoragelD LogicalStoragelD

Figure 4 — StoragelD Layout

A physical Store may possess zero or more logical stores. The StoragelDs for all logical stotes wjithin
a physical store shall have the same PhysicalStoragelD (i.e. the upper 16 bits shall belidentjical).

PhysicalStofagelDs are unique at all times for any particular device. In cases where there-is more

than

one logical sftore within a physical store, all LogicalStoragelDs (i.e. the lower 16 bits) within that physical
store shall he unique. LogicalStoragelDs need only be unique within a physical store; and not glopally

across all stpres. If a physical store does not contain any logical stores, the LogicalStoragelD shou|
set to 0x0000, and it shall be assumed that the store does not contain any data; nor can it receiv

Ild be
e any

data. Neithe PhysicalStoragelDs nor LogicalStoragelDs need be consecutive;nor are they interpretled in

any other why than as unique identifiers, in the same manner as handles.

StoragelDs [should remain unique and persistent over a session:{StoragelDs of 0x00000000

and

O0xFFFFFFFF are not used to refer to real stores, but have context-specific meanings, such as “all-stqres,”
or “the default store.” These context-specific extended meanings are indicated in the sections where

they are appropriate.
8.2 Data pbject referencing
8.2.1 Refé¢rencing via ObjectHandles

8.2.1.1 Interoperability

In order to ¢nsure interoperability, images and data files shall be referenced using a 4-byte unsi
integer (heretofore referred to as ah ObjectHandle). For information on this datatype, see 5.3.3.

8.2.1.2 ObjectHandle assignment

All conformjng DSPDs shall*allow data object referencing via the following behaviour.

lgned

a) ObjectHandles shall be globally unique across all physical and logical storage areas on the devjice.

b) The valhes€0X00000000 and OxFFFFFFFF shall be considered undefined or have context-sp
meanings;and shall not be assigned to any valid object.

peific

<)

d)

28

ObjectHandles shall be persistent for each data object present on the device for atleast 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).

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 placed back in the originating device.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=2f73f51d6950a40e3581400891a58fbb

1)

2)

ISO 15740:2013(E)

immediately assign a unique handle to the newly acquired data object which does
with any other currently assigned handles;

the initiator is responsible for re-obtaining the Storagelnfo data set, if necessary, in
an updated version of the FreeSpacelnBytes or FreeSpacelnlmages field.

For each new data object that is added to the device while a session is open, the device shall:

not conflict

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

order to get

f)

[fadata objectis removed from the device during a session, the device shall broadcast an appropriate
ObjectRemoved event to all open sessions in accordance with Clause 12. If the data object is deleted
asaresultofan operation the session within which the operation was issued should not receive the

g
§

8.2.2

All s
are 1
protd
a dey
to ne
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8.3

The
requ

bvent. The initiator is responsible for re-obtaining the Storagelnfo data set, if necessary
ret an updated version of the FreeSpacelnBytes or FreeSpacelnlmages field.

AccessCapability

fores have an AccessCapability field in their Storagelnfo data set whieh’indicates w

pction status of individual data objects, as described in each object’sObjectInfo data sef
rice may still allow objects to be deleted from the store even if-the store is read-only
w objects being placed there. For a description of permitted values, see 5.5.4. For a d¢
idual data object protection, refer to the description of thé.ObjectInfo data setin 5.5.3

Receiver object placement

bbject receiver shall possess the ability to determiine where to place an incoming obje
bsted. In a GetObject scenario, the object receiver is the initiator. In a SendObject scenar

 in order to

hether they

ead-only or not. If a store is read-only, objects cannot be sent to _it, regardless of the individual

. Optionally,
with regard
escription of

't that it has
o, the object

receiver is the responder, and therefore the responder shall possess the ability to determine where to

put 4
chos
Obje

n object that it is receiving if the destination is unspecified by the sender. The destination location
bn by the receiver may or may not be a‘function of the information that describes the|object in its
ctInfo data set, such as ObjectFormat; size parameters, etc. In a SendObject scenario, [the receiver

informs the sender of the actual location in which it will be placed upon operation completipn using the

resp

bnse parameters from the SendObjectinfo operation. This is to allow for cases wher¢ the sender

may
inter]
pres
etc. ]
the
A pai
of mg
som¢

In Se
recei

have to deal with different-kinds of receivers, some more capable than others. This all
vention from a GUI or ree€iver-side script to allow all incoming objects to be hand
‘ribed or functionally-dynamic way, to queue images for printing by placing them in a
'he sender may atteémpt to request that the object be stored in a specific place on the re
arameters in theSendObjectInfo operation, but the receiver may or may not allow thi
'ticular receiver might not provide a structured filesystem, and may store all images in
bmory. Thistype of device would either ignore all association objects or store the associ
techniqgae other than a filenaming/foldering convention, such as a database.

ndQ@bject scenarios, a sending device may attempt one of two techniques for speci
verlocation.

WS receiver
led in some
spool folder,
ceiver using
s behaviour.
a “flat” area
ations using

fying object

a)

b)
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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.

The initiator attempts to specify where the object should be placed on the responder by using the
operation parameters of SendObjectInfo. 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

9 Comm

destination again.

unication protocol

9.1 Device roles

Rather than assume a host-to-device connection or a peer-to-peer connection, this International Standard
refers to only two devices, an initiator and a responder. The initiator is the device that opens the session

and initiate
specificatio

responses and events. Devices may have the capability of being only an initiator, only a respon

both. A pers
an initiator,
an IrDA con
while that c
send and req
initiator rol
(if the devid
and negotia

typically will have some form of graphical user interface that allows thumbnails to be displayed

selected by
9.2 Sessi

9.2.1 Sess

Sessions ar
StoragelDs 4

Sessionsare
period for K
the GetDevi
their descri
during a sef
occurs indid
considered i

A session is
avalid resp
or the trans

pnal computer that detects and configures a USB camera is likely to only be cdpable of
while a USB-only camera may only be capable of being a responder. An IR cdmera that g
nection with a printer and pushes images to it might only be capable ef‘being an init

eive images to and from other digital cameras must be capable of bofhroles. By assumin
e, a device is assuming added responsibility for device enumeration, transport aggreg
e supports multiple PTP conforming transports), controlling the flow of the convers:
ing the transport-specific attributes of the session, all in tratisport-specific ways. Initi

h user. Devices that are only responders typically will ot have such an interface.
DS

ion usage

e defined as logical connections betweéen two devices, over which ObjectHandleg
Ire persistent.

required whenrequestinghandles fromadevice, as sessions define the minimum persisf
andle assignments. Sessionsdo not need to be opened to obtain device capabilitie
celnfo operation, but do-heed to be opened to transfer image and data objects, as w
btors, such as the Storagelnfo and ObjectInfo data sets. Any such data sets communi
sion are considered‘valid for the duration of that session unless an explicit known §
ating otherwise All-ObjectHandles and data sets other than the Devicelnfo data set sh
nvalid outside/of‘the session in which they were provided.

considered\open as soon as the OpenSession operation sent by the initiator completes
nse fromthe responder. A session is closed when the CloseSession operation request ig
port closes the communications channel, whichever occurs first.

9.2.2 Sessi

operation requests over a suitable transport according to that transport’s implementhation

1;

. A responder is a device that responds to operation requests by sending requested |data,

r or
eing
pens
ator,

pbrresponding printer might only be capable of being a responder. A digital camera thaft can
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Each session shall have a SessionID that consists of one device-unique 32-bit unsigned integer (UINT32).
SessionIDs are assigned by the initiator as a parameter to the OpenSession operation and must be non-zero.

9.3 Transactions

9.3.1 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 mustbe 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
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types of operation indicates 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

tranf

9.3.2

Each|
is a
num
be 03
a Trd
etc. 'l

meanings. The presence of TransactionID allows asynchronous events to refer to specific

initidg
over
corrg

9.3.3

The ¢perationrequest phase consists of the transport-specific transmission of a 30-byte op
om thehitiator to the responder. Table 20 describes the fields that must be accountg
pnder in order for the OperationRequest phase to be considered complete.

set f]
resp

session-unique 32-bit unsigned integery(UINT32). TransactionIDs are continuous s
brical order starting from 0x00000001. The TransactionID used for the OpenSession op

4
S

h

b spondence betweémdata objects and their describing data sets, and aid in debugging.

action, with time 1ncreasing irom lert to right:

Operation
request
phase

Response
phase

Figure 5 — Transaction'sequence

TransactionID

transaction within a session shall have a tiirique transaction identifier called Transa

00000000. The first operation issued by an initiator after an OpenSession operation §
nsactionID of 0x00000001, the\sécond operation shall possess a TransactionID of 0
he TransactionID of OxFFFFEFFF shall not be considered valid, and is reserved for con

ted operations. If this(field reaches its maximum value (0OxFFFFFFFE), the device
to 0x00000001. TyansactionIDs allow events to refer to particular operation req

Operationrequest phase

ctionID that
equences in
bration shall
hall possess
x00000002,
text-specific
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should “roll
pests, allow
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Table 20 — OperationRequest data set

Size
(bytes)

2

Field Data type

UINT16

UINT32

UINT32
Any

OperationCode

SessionID

TransactionID

Parameterl

Parameter2 Any

Parameters Any

Parameter4 Any

R RS

Parameter5 Any

ode: the code indicating which operation is being initiated. For a list of these codes and
10.4.

the identifier for the session within which this operation is being’initiated. This va
the initiator using the OpenSession operation. This field should.be set to 0x000000
hat do not occur within a session, and for the OpenSession @perationRequest data sef
pscription of SessionIDs.

bssion, and shall increment by one for each subsequenttransaction. See 9.3.2 for a descri

n: This field holds the operation-specific nth;parameter. Operations may have at mos
The interpretation of any parameter is dependent upon the OperationCode. Any un
jelds should be set to 0x00000000. If a,garameter holds a value that is less than 32 bit
ficant bits shall be used to store the value, with the most significant bits being set to z{

ase is an optional phase thatis used to transmit data that are larger than what can fit
n or response data sets( Typically, this is either a data object such as an image, an anc
pther data sets that dre defined in this International Standard or are vendor extension|
e not composed of.small, fixed-length types shall be sent via a data phase. For any parti
uring the data phase, data may flow from the responder to the initiator, from the initia
er or not at allyHewever, no operation shall send data in both directions during the data p

ar transport wishes to wrap the data with some sort of header, or allow for division
kets with wrappers for re-assembly and possibly event insertion, it is the responsibil

the transpo

for data transferred during a data phase is context-specific by operation and ObjectFor

their

ue is
0 for
. See

hID: the identifier of this particular transaction. This value shall be unique within a

btion

L five
used
5, the
T0.

into
llary
s. All
cular
or to
hase.

mat.
into
ty of

tithplementation to specify how the data should be handled, wrapped and re-assemb]|

ed. If

the data phase is being used to transport a data object, it shall be considered opaque to the transport. If
a data set is being transmitted, it would likely be sent in some sort of transport-specific structure(s) or

re-assemble

d from various transport-specific descriptors.

9.3.5 Response phase

The response phase consists of the transport-specific transmission of a 30-byte response data set from
the responder to the initiator. Table 21 lists the fields that are required to be accounted for as part of the

response ph

32

ase.
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Table 21 — Response data set

. Size

Field (bytes) Format

ResponseCode 2 UINT16

SessionID 4 UINT32

TransactionID 4 UINT32

Parameterl 4 Special

Parameter2 4 Special

Parameters 4 sSpecial

Parameter4 4 Special

Parameter5 4 Special
ResponseCode: indicates the interpretation of the response as defined in the ResponseCode seftionin 11.2.
SessjonID: the identifier for the session within which this operationis being responded to. This
valug¢ is assigned by the initiator using the OpenSession operation.and should be copi¢d from the

OperfationRequest data set that is received by the responder prior to fesponding.
TransactionID: the identifier of the particular transaction¢This field should be copi¢d from the

OperfationRequest data set that is received by the responder prior to responding.
Parameter n: This field holds the operation-specific nth*tesponse parameter. Response data sets may
have|at most five parameters. The interpretation of any.parameter is dependent upon the OperationCode
for which the response has been generated, and, Secondarily may be a function of the particular
ResponseCode itself. Any unused parameter fields-should be set to 0x00000000. If a paranjeter holds a

valug

e that is less than 32 bits, the lowest significant bits shall be used to store the value, w

significant bits being set to zero.

9.4

The
detel
also
In Py
retri
tranf

An iif
phas

Operation flow

bxact order of operations, résponses and events varies depending on the scenario. ]
'mines the flow of operations, while the responder issues responses to the operatiq
ssue events. Push scenarios consist of an initiator sending one or more objects to th
1l scenarios, the initiator retrieves objects from the responder. Pull scenarios usually
bving thumbnailssso/that a user can choose which images to retrieve. Ancillary data
ferred through-either of these modes.

ith the most

'he initiator
ns and may
b responder.
first involve
can also be

itiator should always be prepared to receive an event asynchronously relative to resp
ES, as event'reception is not limited to transaction phase boundaries. This is of partic

bnse or data
lar concern

duripg the'data phase, which may be lengthy if large image or data objects are being fransferred.

Simi
data

arly, the responder should always be prepared to receive an event in place of an operation request,
or-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)

Device manufacturers can extend this International Standard through several mechanisms outlined
in this specification. The VendorExtensionID and VendorExtensionVersion fields of the Devicelnfo
data set can be used to uniquely identify the vendor extensions, e.g. two vendors may happen to use
the same vendor extended OperationCode 0x8001 for different uses, but the VendorExtensionID
and/or VendorExtensionVersion fields for the two devices will be different, and therefore the intended
interpretation and usage can be determined. All vendor extended values shall be qualified with the
VendorExtensionID for unique identification, e.g. a device cannot use a vendor extended operation until
it checks the VendorExtensionID and VendorExtensionVersion fields sent by the other device in the
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Devicelnfo data set. VendorExtensionIDs shall be assigned by the competent organization as indicated
at http://www.iso.org/iso/catalogue_detail?csnumber=63602. VendorExtensionVersion numbers shall
be maintained internally by each vendor, and should be publicly advertised if vendors wish others to be
able to access their extensions.

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
thatprovide supportfor multiple vendor-extension sets shall provide supportforboth of these operations,
as well as the new VendorExtensionMap data set. Devices that support both of these operations will
interpret V;‘[wdor extended codes as the default, or “native” set, as indicated by the VendorExtensionID

in the standard Devicelnfo data set, in their original vendor-specific opcode. Other sets are supported
by calling oppcodes “mapped” to the unused portions of the default set, as described by respornses tp the
new operatipns.

It is the resgonsibility of the responder to create a mapping of the datacodes of all thésupported vegndor
sets into ong combined set. This mapping will be made available to the initiator,upon request thrpugh
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 Hased
on PTP vergion 1.0 will be able to communicate with the responder as ifJit were also based on| PTP
version 1.0 and supported just one vendor set (the default one).

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

— VA defines two operation codes, 0x9001 and 0x9002, and egne event code, 0xC001;
— VB defifpes one operation code, 0x9001, one response code, 0xA001, and one event code, 0xCOQ1.
Then the combined data set may consist of the following:

— three operation codes: 0x9001, 0x9002 (unchanged from VA), 0x9003 (corresponding to the|code
0x9001|of VB);

— one response code 0xA001 (from VB);
— two event codes 0xC001 (unchanged from VA) and 0xC002 (corresponding to 0xC001 from VB]).

For the initiator that is based o PTP version 1.0, the responder will behave as if it only supports the
default VendorExtensionID (VA),which is reported in its standard Devicelnfo data set.

Support for| a particularymapped vendor extended operation or construct implies support for any
dependent vlendor-specific constructs as specified in that vendor extension set. For example, if a vepdor-
extended operationawere used to send or get a vendor-extended data set, support for that operation
would imply suppert for reading, writing, and/or interpreting that vendor-extended data set as
appropriate|tofulfill the specified behaviour of that operation in the context of its originating vgndor
extension specification.

The version (as defined by the VendorExtensionVersion field in the standard Devicelnfo data set) in
context for all codes mapped to a particular distinct alternate set of vendor extensions is specified in
the Devicelnfo data set particular to that VendorExtensionlID, as returned by the GetVendorDevicelnfo
operation, and is therefore statically applicable to all constructs mapped to that particular
VendorExtensionID.
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10 Operations

10.1 Operation overview

This clause describes the various operations that are defined in this International Standard, along with
their parameters and intended usages. The operations have been defined in order to ensure the following:

— the basic core functionality is easily and uniformly accessible for all devices;

— advanced functionality is exposed in an optional, common way for more capable devices;
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he transport layer and the controlling device are completely abstracted.

Operation parameters

 operations have parameters that must be accounted for by all implementations, even
s of particular parameters are not supported. All parameters are, 32 bits in length. If
meter for a particular operation needs less than 32 bits, the least significant bits shall b
on-used most significant bits being set to zero.

ome operations, parameters act like device properties, as:both can modify the way an

meter shall take precedence over any device property,but will not cause the device
evice behaviour to change for any subsequent similar operation requests that do nof
meter similarly.

OperationCode format

ationCodes are transferred as part of‘the OperationRequest data set, as described

bit 12 setto 1,and bits 13 and 14 §etto 0. All non-defined ResponseCodes having bit 15 s¢
ved for future use. If a proprietary implementation wishes to define a proprietary Op4
b should be set to 1.

OperationCode summary

22 summarizes-the operations defined by this International Standard and their co
ationCodes. Sée Clause 15 for information on which operations are required and which
etails on exténding operations, see 9.5.

Operation descriptions

10.5:

if particular
a particular
e used, with

operation is

ed out. In the case of an inconsistency between operation parameters and device prgperties, the

property or
specify the

in 9.3.3. All

ationCodes shall take the form of a 16-bit integer, are referred to using hexadecimal nfotation, and

bt to zero are
brationCode,

'responding
hre optional.

OperationCode: 0x1001

Operation Parameterl1: none

Operation Parameter2: none

Operation Parameter3: none

Data
Data
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Response Parameterl: none

Response Parameter2: none

Response Parameter3: none

Description: returns information and capabilities about the responder device by returning a Devicelnfo
data set. This data set 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 data set shall be set to 0x00000000.

See Table 22.
Table 22 — Operation summary
Operation code Operation name PTP 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+
0x1006 GetNumObjects 1.0+
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 1.0+
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 SetDevicePropValue 1.0+
0x1017 ResetDevicePropValue 1.0+
0x1018 TerminateOpenCapture 1.0+
0x1019 MoveObject 1.0+
0x101A CopyObiject 1.0+
0x101B GetPartialObject 1.0+
0x101C InitiateOpenCapture 1.0+
0x101D StartEnumHandles 1.1+
0x101E EnumHandles 1.1+
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Operation code Operation name PTP version
0x101F StopEnumHandles 1.1+
0x1020 GetVendorExtensionMaps 1.1+
0x1021 GetVendorDevicelnfo 1.1+
0x1022 GetResizedIlmageObject 1.1+
0x1023 GetFilesystemManifest 1.1+
0x1024 GetStreamlInfo 1.1+
0x1025 GetStream 1.1+

All other codes with Reserved
MSN of 0001
All codes with .

MSN of 1001 Vendor extended operation code
10.5{2 OpenSession
OperjationCode: 0x1002
Opertfation Parameter1: SessionID
Operjation Parameter2: none
Operjation Parameter3: none
Data} none
Dataldirection: N/A
ResponseCode Options: OK, Parameter;Not_Supported, Invalid_Parameter, Session_Al
Devige_Busy
Response Parameterl: none
Resplonse Parameter2: none
Resplonse Parameter3: fione
Descfiption: causes device to allocate resources, assigns handles to data objects if ne(
perfgrms any connéction-specific initialization. The SessionID will then be used by all othe

duri

g the session. Unless otherwise specified, an open session is required to invoke an
the first parameter is 0x00000000, the operation should fail with a response of Invalid
If a gession is already open, and the device does not support multiple sessions, the respoi
Already)Open should be returned, with the SessionID of the already open session as the fi

ready_Open,

essary, and
I operations
bperation. If
| Parameter.
nse Session_

'st response

parameter. The response session_Already _Upen should also be used if the device supports multiple
sessions, but a session with that ID is already open. If the device supports multiple sessions, and the
maximum number of sessions is open, the device should respond with Device_Busy.

The SessionID and TransactionID fields of the operation data set should both be set to 0x00000000 for
this operation.

10.5.3 CloseSession

OperationCode: 0x1003

Operation Parameterl1: none

Operation Parameter2: none
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Operation Parameter3: none

Data: none

Data direction: N/A

ResponseCo

de Options: OK, Session_Not_Open, Invalid_TransactionID, Parameter_Not_Supported

Response Parameterl: none

Response Parameter2: none

Response P3

Description

10.5.4 Get§
OperationCq
Operation P
Operation P
Operation P
Data: Storag
Data directi

ResponseCa
Parameter_]

Response P4
Response P3
Response P

Description
valid logical
which would

10.5.5 GetS
OperationC

Operation P

4o 2
I'dlIICiCL O. TIUIIT

closes the session. Causes device to perform any session-specific clean-up.

ptoragelDs

de: 0x1004
hrameterl: none
arameter2: none
arameter3: none
elDArray

pn: R - L

de Options: OK, Operation_Not_Supported,” Session_Not_Open, Invalid_Transacti
Not_Supported

irameterl: none
irameter2: none

irameter3: none

| contain a non-zero-PhysicalStoragelD and a LogicalStoragelD with the value 0x0000.

jtoragelnfo
de: 0x1005

arameterl: StoragelD

returnsalistof the currently valid StoragelDs. This array shall contain one StoragelD for]
store. One StoragelDishould also be present for each removable medium that is not inse

bnID,

each
rted,

Operation Parameter2: none

Operation Parameter3: none

Data: Storagelnfo

Data direction: R —» L

ResponseCo

de Options: OK, Session_Not_Open, Invalid_TransactionID, Access_Denied,

StoragelD, Store_Not_Available, Parameter_Not_Supported

Response Parameterl: none

Response Parameter2: none
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onse Parameter3: none

Description: returns a Storagelnfo data set for the particular storage areaindicated in the first parameter.

This

10.5.

Oper
Oper
Oper,
Oper
Data
Data

Resp|
Inval
Para

Resp
Resp|
Resp)

Desc|

the number of objects aggregated across all storiesis desired, a StoragelD of 0xFFFFFFFF mz

a sin
retul

By d{
obje(

The
is us
coun
valug
is no
oper

The
dired
oper
of th

data set is defined in 5.5.4.

6 GetNumObjects
ationCode: 0x1006

ation Parameter1: StoragelD

ation Parameter?2: [ﬂh}'nr‘fpnrmaf(‘nﬂn]

ation Parameter3: [ObjectHandle of Association for which number of children is desire
none
direction: N/A

onseCode options: OK, Operation_Not_Supported, Session_Not Open, Invalid_Tr
id_StoragelD, Store_Not_Available, Specification_By_Format_Unsupported, Invalid_C
meter_Not_Supported, Invalid_ParentObject, Invalid_ObjectHandle, Invalid_Parametej

onse Parameterl: NumObjects
onse Parameter2: none
onse Parameter3: none

ription: returns the total number of objects present in the store indicated by the first

ble store is specified, and the store is unavailable because of media removal, this oper
n Store_Not_Available.

fault, this operation returns thettgtal number of objects, which includes both image an
ts of all types.

second parameter, ObjectFormatCode, is optional, and may not be supported. Thij
ed to identify a particular ObjectFormatCode, so that only objects of the particular
ted towards NumObjects. If the number of objects of all formats that are images is
 OxFFFFFFFF may.be used. If this parameter is not used, it shall be set to 0x00000000
n-zero, and the-responder does not support specification by ObjectFormatCode, it sh
htion by retufning a ResponseCode with the value of Specification_By_Format_Unsupp

third pafameter is optional, and may be used to request only the number of objects
tly to-aparticular association. If the third parameter is a valid ObjectHandle for an assc
htion should only return the number of ObjectHandles that exist for objects that are diy

d]

hnsactionlID,
bde_Format,

arameter. If
y be used. If
htion should

d non-image

parameter
type will be
desired, the

If the value
puld fail the
orted.

that belong
ciation, this
ect children

b association, and therefore only the number of ObjectHandles which refer to objects

[hat possess

an ObjectInfo data set with the ParentObject field set to the value indicated in the third parameter. If
the number 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 ObjectHandle, the
appropriate response is Invalid_ObjectHandle. If this parameter is specified and is a valid ObjectHandle,
but the object referred to is not an association, the response Invalid_ParentObject should be returned.
If unused, this operation returns the number of ObjectHandles aggregated across the entire device
(modified by the second parameter), and the third parameter should be set to 0x00000000.

10.5.7 GetObjectHandles
OperationCode: 0x1007

Operation Parameter1: StoragelD
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Operation Parameter2: [ObjectFormatCode]

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

Data: Object

Data Directi

HandleArray

on:R—-L

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,

Invalid_Stor

Unsupported,

Supported, I

agelD, Store_Not_Available, Invalid_ObjectFormatCode, Specification_By_For
Invalid_Code_Format, Invalid_ObjectHandle, Invalid_Parameter,
nvalid_ParentObiject, Invalid_ObjectHandle

Parameter_

mat_
Not_

Response Ps
Response P4
Response P4

Description
first paramg
Arrays are (

The second
initiator to

ObjectForm
may be sett
responder d|
a Response
and the stor

The third p
belong to a
this operati
Association
set with thg
ObjectHand
0xFFFFFFFI]
Invalid_Objq
to is not an
is unused, t

second parameter), and the third parameter should be set to 0x00000000.

10.5.8 Get(

OperationCq

irameterl: none
irameter2: none
irameter3: none

returns an array of ObjectHandles present in the store indicated byythe StoragelD i
ter. If an aggregated list across all stores is desired, this value shallbe set to OxFFFF]
escribed in 5.4.

parameter is optional, and may or may not be supported. This parameter allow
hsk for only the handles that represent data objects thatpoSsess a format specified b
htCode. Ifalist of handles that represent only image objects is desired, this second pararn
b OxFFFFFFFF. If it is not used, it shall be set to 0x00000000. If the value is non-zero, an
oes not support specification by ObjectFormatCodesit should fail the operation by retui
Lode with the value of Specification_By_Format_Unsupported. If a single store is spec
b is unavailable because of media removal, thiseperation should return Store_Not_Avai

irameter is optional, and may be used to request only a list of the handles of objectq
particular association. If the third parameter is a valid ObjectHandle for an Associc

and therefore only ObjectHandlés that refer to objects that possess an ObjectInfo
ParentObject field set to the value indicated in the third parameter. If a list of only f
es corresponding to objegts\in the “root” of a store is desired, this parameter may be §
. If the ObjectHandle réfertred to is not a valid ObjectHandle, the appropriate respor
ctHandle. If this parameter is specified and is a valid ObjectHandle, but the object refq
association, the reSponse Invalid_ParentObject should be returned. If the third paran
nis operation returns ObjectHandles aggregated across the entire device (modified b

Dbjectinfo
des0x1008

h the
FFFF.

5 the
y the
heter

d the

ning
ified,
able.

that
tion,

on should return only a list of QbjectHandles of objects that are direct children of the

data
hose
etto
se is
erred
heter
y the

Operation P
Operation P

Operation P

arameter1: UbjectHandle
arameter2: none

arameter3: none

Data: ObjectInfo

Data directi

on:R—-L

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionlID,
Invalid_ObjectHandle, Store_Not_Available, Parameter_Not_Supported

Response Parameterl: none
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onse Parameter2: none

onse Parameter3: none

Description: returns the ObjectInfo data set, as described in 5.5.3. The primary purpose of this operation
is to obtain information about a data object present on the device before deciding whether to retrieve
that object or its thumbnail with a succeeding GetThumb or GetObject operation. This information
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 data set.

10.5
Oper
Oper]
Oper]
Oper]
Data
Data

Resp
Obje

Resp
Resp
Resp|

Desc
pres
(alth
This
thein
tranf

10.5

Oper]
Oper]

9 Getobject

ationCode: 0x1009

ation Parameterl: ObjectHandle

ation Parameter2: none

ation Parameter3: none
DataObject

direction: R > L

'tHandle, Invalid_Parameter, Store_Not_Available, Parameter_Not_Supported, Incomple
onse Parameterl: none
onse Parameter2: none
onse Parameter3: none

ription: retrieves one object from the device. This operation is used for all types of
ent on the device, including both images and non-image data objects, and should }
pugh not necessarily immediately) by a GetObjectInfo operation that uses the same Ol
operation is not necessary for objects of type Association, as these objects are fully
ObjectInfo data set. If the store that contains the object being sent is removed durin
fer, the Incomplete-Transfer response should be used, along with the Store_Removed

10 GetThumb
ationCode:; 0x100A

ationiParameterl: ObjectHandle

onseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID, Invalid_

e_Transfer

Hata objects
be preceded
bjectHandle.
qualified by
g the object
bvent.

Oper

atien Parameter2: none

Operation Parameter3: none

Data

Data

: ThumbnailObject

direction: R - L

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Invalid_ObjectHandle, No_Thumbnail_Present, Invalid_ObjectFormatCode, Store_Not_Available,
Parameter_Not_Supported

Resp
Resp

© ISO

onse Parameterl: none

onse Parameter2: none
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Response Parameter3: none

Description: retrieves the thumbnail from the device that is associated with the ObjectHandle that is

indicated in

10.5.11

the first parameter.

DeleteObject

OperationCode: 0x100B

Operation P

Operation P

arameterl: ObjectHandle

rameter?2: [ﬂhjp(‘fpnrm ni—(‘ndn]

Operation P
Data: none
Data directi

ResponseCq
Invalid_Objq
Specificatio

Response P4
Response Pq
Response P

Description
If the Object

hrameter3: none

pn: N/A

de Options: OK, Operation_Not_Supported, Session_Not_Open, (Invalid_Transacti
ctHandle, Object_WriteProtected, Store_Read_Only, Partial_Deletion, Store_Not_Avai
n_By_Format_Unsupported, Invalid_Code_Format, Device_Busy,Parameter_Not_Suppag

irameterl: none
irameter2: none
irameter3: none

deletes the data object specified by the ObjectHandle from the device if it is not prote]

Any write-p

and it is wiite-protected, the response code Objeet_WriteProtected shall be returned. If all ob
are indicated for deletion and a subset of the ebjects are write-protected, only the objects that arj
protected shall be deleted, and the responsé ¢ode of Partial_Deletion shall be returned. If the std

read-only w|
only with ol

The second
first paramd
specified ar
images shal
responder d|
a Response(

If the Object

otected objects shall not be deleted by this operation. If one object is indicated for del

ithout object deletion, the response Store_Read_Only should be returned. If the store is
ject deletion, this operatiom'should succeed unless other factors prevent it from succee

parameter is optional, and may not be supported. This parameter may only be used
pter is set to OXFFEFEFFF. This parameter is used to indicate that objects only of the
e to be deleted. Ifthis'second parameter is also set to 0OxFFFFFFFF, then only objects th4
be deleted. Ifdtyis not used, it shall be set to 0x00000000. If the value is non-zero, an
oes not supportspecification by ObjectFormatCode, it should fail the operation by retui
ode with-thee' value of Specification_By_Format_Unsupported.

bnlD,
able,
rted

cted.

Handle passed has the value of OxFFFFFFEE then all objects on the device shall be deleted.

btion
jects
e not
re is
read-
ding.

f the
type
tare
d the

ning

Handle'indicated in the first parameter is an association, then all objects that are a pz

that associ

within an a i

ation (and all descendants of descendants) shall be deleted as well. If only individual zlt

each object or sub-association individually.

10.5.12

SendObjectinfo

OperationCode: 0x100C

Operation Parameter1: [Destination StoragelD on responder]

Operation Parameter2: [Parent ObjectHandle on responder where object should be placed]

Operation Parameter3: none

Data: ObjectInfo

42
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direction: L » R

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Access_Denied, Invalid_StoragelD, Store_Read_Only, Store_Full, Invalid_ObjectFormatCode, Store_Not_
Available, Parameter_Not_Supported, Invalid_ParentObject

Resp
Resp
Resp

onse Parameter1: Responder StoragelD in which the object will be stored
onse Parameter2: Responder Parent ObjectHandle in which the object will be stored

onse Parameter3: Responder’s reserved ObjectHandle for the incoming object

Desc
oper
data
inter
ther
infon
ask
the o

The {
be sf]
indid
Dest
para
placs
poss

The

placd
first
seco]
inabi
Dest
a deq

fail. If the problem is only with'the particular destination specified, the Invalid_ObjectHand

Pare
objeq
the i
unus
obje(
both

If th
until

fFiption: used as the first operation when the initiator wishes to send an object to the res
htion sends an ObjectInfo data set from the initiator to the responder. All the fields inthi
set are from the perspective of the initiator, meaning that the StoragelD, for examp

psponder. This operation is sent prior to the SendObject operation, described’in 10.5.13
m the responder about the properties of the object that it intends to send later, and t
Vhether the object can be sent to the responder. A response of OK infers that the receivd
bject, and serves to inform the sender that it may now issue a SendObject operation fo

irst parameter is optionally used to indicate the store on the responder in which the o

ated store, the operation should fail, and the appropriate response, such as Spec
nation_Unsupported, Store_Not_Available, Store_Read\Only, or Store_Full, should be

the object, be that a responder-determined defaultlocation, or the location with the m
bly the only location with enough room).

becond parameter is optionally used to indi¢ate where on the indicated store the obje
d (i.e. the association/folder that the object'should become a child of). If this paramete
parameter shall also be used. If the receiver is unable to place the object as a child of t
nd parameter, the operation should.fail. 1f the problem with the attempted specification i
lity ofthe receiving device to allow the specification of the destination, the response Spec
nation_Unsupported should be sent. This response infers that the initiator should not t
tination location in future jnvocations of SendObjectInfo, as all attempts at such spec

htObject response should’be used, depending on whether the ObjectHandle did not ref
t, or whether the indieated object is a valid object but is not an association. If the root
hdicated store is-deSired, the second parameter should be set to OXFFFFFFFF. If this
led, it should b€ s¢t to 0x00000000, and the responder shall decide where in the indicaf
t is to be placed. If neither the first nor the second parameter is used, the responder
in whichrstore to place the object as well as where to place it within that store.

bonder. This
s ObjectInfo
e, would be

preted as the StoragelD of the store in which the object resides on the initiatarbéfore being sent to

,in order to
b effectively
I can accept
" the object.

bject should

ored. If this parameter is specified, and the responder wilknot be able to store the ¢bject in the

fication_Of_
used. If this

neter is unused, it should be set to 0x00000000, and\the responder shall decide in wlich store to

pst room (or

ct should be
"is used, the
he indicated
5 the general
ification_of_
ry to specify

:Iiication will

or Invalid_
er to a valid
directory of
arameter is
ed store the
shall decide

nfo data set

e responder agrees that the object may be sent, it is required to retain this Objectl
ithin t

the next Se subs

the Jer

ndObject or SendObjectinfo operation is performed

e session. If
not return

a successful response, the SendObjectInfo held by the responder shall be retained in case the initiator
wishes to re-attempt the SendObject operation for that previously successful SendObjectInfo operation.
If the initiator wishes to resend the ObjectInfo data set 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 and that the responder has allocated space for the incoming data object. Any response
code other than OK indicates that the responder has not retained the ObjectInfo data set, and that the
object should not attempt to be sent.

For a particular session, the receiving device shall only retain one ObjectInfo at a time that is the
result of a SendObjectInfo operation in the memory. If another SendObjectIinfo operation occurs before
a SendObject operation, the new Objectinfo shall replace the previously held one. If this occurs, any
storage space or memory space reserved for the object described in the overwritten ObjectInfo data set
should be freed before overwriting and allocation of the resources for the new ObjectInfo data set.
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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 s

tore, 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.

10.5.13

OperationC
Operation P
Operation P
Operation P
Data: DataO
Data directi

ResponseCo

SendObject
de: 0x100D
arameterl: none
hrameter2: none
hrameter3: none
bject
pn: L - R

He Options: OK, Operation_Not_Supported, Session_Npt_Open,Invalid_TransactionID, Store

| Full,

Store_Not_Ayailable, No_Valid_ObjectInfo, Device_Busy, Paraméter_Not_Supported, Incomplete_Transfer

Response Parameterl: none
Response Parameter2: none

Response Parameter3: none

Description

following the SendObjectInfo operatipiideéscribed in 10.5.12. This operation sends a data object t

device to be

transmitted|
indicated by

Upon succe
initiator’s O
held by the

OK indicatef

unassigned

resend the opjectfor, at most, the duration of the session. If the destination store is removed dur

transmissio

10.5.14

written to the responder's-store, according to the information in the ObjectInfo data §
during the most recent SendObjectInfo operation in the same session, and the inform
the responder in theresponse parameters of the SendObjectInfo.

ssful completion-of this operation, the responder should discard and/or invalidatd
bjectInfo that/the responder held while waiting for that object. If there is no valid Objed
responder;, the response No_Valid_ObjectInfo should be returned. Any response other
that the'SendObject failed for the reason indicated by the response code. In this cas¢

used as the second operation when the initiator wishes to send an object to the respojnder,

b the
et as
htion

b the
tInfo
than
e, the

Objectinfo should be retained by the responder in case the initiator wishes to atte
ing o

U [ JITLC C U UuUlU DT UCTU AdlU & Ul T UV U CVC

InitiateCapture

OperationCode: 0x100E

Operation P
Operation P
Operation P
Data: none

Data directi

44

arameterl: [StoragelD]
arameter2: [ObjectFormatCode]

arameter3: none

on: N/A

pt to
bject

ent.
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ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Invalid_StoragelD, Store_Full, Invalid_ObjectFormatCode, Invalid_Parameter, Store_Not_Available,
Invalid_Code_Format, Device_Busy, Parameter_Not_Supported

Resp
Resp
Resp

onse Parameterl: none
onse Parameter2: none

onse Parameter3: none

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 0xp0000000, the object(s) will be stored in a store that is determined by the capturing.d
particular store specified is not available, or no store is specified and there are no stores.ay
operption should return Store_Not_Available.

The ¢apturing of new data objects is an asynchronous operation. This operationnmiay be use
images or any type of data that can be fully captured using a single operatiomtrigger. For

of c
resp
sepa
contj

If thq
an in
oper
staty

As th
of oh
by th
Devi
to se
desc
oper
a Sto

to cause a new object to be stored. In the case of multiple objects being captured, each o

hand

ture, the length of the capture and the number of objects to capture‘is known a
pnder, as opposed to being dynamically terminable after captureiinitiation by the
Fate operation, InitiateOpenCapture, described in 10.5.28, can, bé used to support
‘olled captures that are terminable by the initiator.

b ObjectFormatCode in the second operation parameter-i$.0x00000000, the device s
hage in the format that is the default for the device. A.successful response to an Init
htion indicates the responder’s acceptance of the InitiabeCapture operation, and not thg
s of the actual object capture, which is indicated using the CaptureComplete event.

e capture is executed, one or more new data.ebjects should be created on the device.
jects to be captured is not specified as part of the InitiateCapture operation, but is
e state of the capturing device, and may optionally be set by the initiator using an
ceProperty. As each of the newly captured objects becomes available, the responder
nd an ObjectAdded event to the initiator, indicating the ObjectHandle that is assigne
fibed in 12.6.2. This ObjectAdded event shall contain the TransactionID of the Inif
htion with which it is associated. If, at any time, the store becomes full, the device

levice. If the
railable, this

d to capture
these types
riori by the
initiator. A
Hynamically

hall capture
iateCapture
completion

The number
determined
appropriate
is required
1 to each, as
iateCapture
shall invoke

re_Full event, which shall centain the TransactionID of the InitiateCapture operatio

led separately, so any-object captured before the store becomes full should be retain

h that failed

d. When all

b{'ect shall be

br capture is
ires 6 and 7.

obje¢ts have been captured, the responder shall send a CaptureComplete event to the inifiator. If the
Stor¢_Full event has beefi issued, the CaptureComplete event should not be issued. If anoth
occufring when thi§ operation is invoked, the Device_Busy response should be used. See Fig
Initiator Responder

-> InitiateCapture operation >

< InitiateCapture response <

< ObjectAdded event <

& CaptureComplete event &

- GetObjectInfo operation >

< ObjectInfo dataset/response <

© ISO

Figure 6 — Single-object InitiateCapture sequence
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Initiator

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

Responder

ObjectAdded(n — 1)
ObjectAdded(n)
CaptureComplete event
GetObjectInfo operation(1)
ObjectInfo dataset/response(1)

10.5.15
OperationC
Operation P
Operation P
Operation P
Data: none
Data directi

ResponseCq
Invalid_Stor
Store_Read |

Response P3
Response P

Response Ps

LatOlas A 4 L2
ULTLUDUJCLLHTITU UPTTALIVULI(« )

ObjectInfo dataset/response(2)

GetObjectInfo operation(n — 1)
ObjectInfo dataset/response(n — 1)
GetObjectInfo operation(n)
ObjectInfo dataset/response(n)

I 2 NN NN e N O N N A ¢ N NN 2
O 250 N NN g A I A A N N NN

Figure 7 — Multiple-object InitiateCapture sequence

FormatStore
de: 0x100F
hrameterl: StoragelD
hrameter?: [FilesystemType]

hrameter3: none

pn: N/A

de Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_Transacti
agelD, Store_NotsAvailable, Device_Busy, Parameter_Not_Supported, Invalid_Paran
Only

irameterl:mone
irameter?: none

irameter3: none

bnlID,
leter,

Description: formats the media specified by the StoragelD. The second parameter is optional and may
be used to indicate the format in which the store should be formatted, according to the FilesystemType
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

. none

direction: N/A

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Device_Busy

Response Parameterl: none

Response Parameter2: none

Response Parameter3: none

Desc
devi
sessi
conc
sent
tocl

10.5

OperfationCode: 0x1011
Operfation Parameterl: [SelfTestType]
Operjation Parameter2: none

Operjation Parameter3: none

Data

Data

ResplonseCode Options: OK, Qperation_Not_Supported, Session_Not_Open, Invalid_Tr
SelfTest_Failed, Device_Busy, Parameter_Not_Supported

Resplonse Parameterl: none
Response Parameter2:-none

Response Parameéter3: none

Desc|

indidate the-type of self-test that should be performed, in accordance with Table 23.

10.5

ription: resets the device to its device-dependent default state. This does not include r
e properties, which is performed using ResetDeviceProp. This does include-closing
on, and any other open sessions. If this operation is supported and the déevice suppd
irrent sessions, the device is responsible for supporting the DeviceReset event, whig
to all open sessions excluding the one within which the ResetDevic€ operation was in
sing the sessions.

17 SelfTest

none

direction: N/A

ription: causes the device to initiate a device-dependent self-test. The first parametg

psetting any
the current
rts multiple
h should be
itiated prior

hnsactionID,

r is used to

Td‘U}C 23 _— SC}fTCDtTpr valut:a
Value Description
0x0000 Default device-specific self-test
All other values with bit 15 setto 0 Reserved
All values with bit 15 setto 1 Vendor-defined
.18 SetObjectProtection

OperationCode: 0x1012

Operation Parameterl: ObjectHandle
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Operation Parameter2: ProtectionStatus

Operation Parameter3: none

Data: none

Data direction: N/A

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Access_Denied, Invalid_ObjectHandle, Invalid_Parameter, Store_Not_Available, Parameter_Not_
Supported, Store_Read_Only

Response P4
Response P
Response P

Description
the value in
the Objectly
ResponseCa

10.5.19
OperationCq
Operation P
Operation P
Operation P
Data: none
Data directi

ResponseCa
Device_Busj

Response P4
Response P3
Response P

Description

jrameterl: none
irameter2: none
irameter3: none

sets the write-protection status for the data object referred to in the first paramet

er to

dicated in the second parameter. For a description of the ProtectionStatus field, refler to

fo data set described in 5.5.3. If the ProtectionStatus field does nethold a legal valug
de should be Invalid_Parameter.

PowerDown
de: 0x1013
hrameterl: none
hrameter2: none

hrameter3: none

pn: N/A

de Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_Transacti
, Parameter_Not_Supparted

irameterl: none
irameter2: none
irameter3: none

causesithe device to power down. This will cause all currently open sessions to close.

10.5.20

p, the

bnID,

GetDevi rnDrnpnpcr

OperationCode: 0x1014

Operation Parameterl1: DevicePropCode

Operation Parameter2: none

Operation Parameter3: none

Data: DevicePropDesc data set

Data direction: R > L

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Access_Denied, DeviceProp_Not_Supported, Device_Busy, Parameter_Not_Supported
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onse Parameterl: none
onse Parameter2: none

onse Parameter3: none

Description: returns the appropriate property describing data set as indicated by the first parameter.

10.5.21 GetDevicePropValue

OperationCode: 0x1015

Oper]
Oper]
Oper]
Data
Data

Resp|
Devi

Resp|
Resp|
Resp|

Desc|
oper

Devi

10.5
Oper]
Oper]
Oper]
Oper]

Data

ation Parameterl: DevicePropCode

ation Parameter2: none

ation Parameter3: none
DeviceProperty Value

direction: R— L

onseCode Options: OK, Operation_Not_Supported, Session‘Not_Open, Invalid_Tr
ceProp_Not_Supported, Device_Busy, Parameter_Not_Suppotted

onse Parameterl: none
onse Parameter2: none
onse Parameter3: none

ription: returns the current value of a property. The size and format of the data return

hnsactionID,

ed from this

htion should be determined from the eorresponding DevicePropDesc data set returned from the
GetDevicePropDesc operation. The currentvalue of a property can also be retrieved direc

rePropDesc, so this operation is pottypically required unless a DevicePropChanged ey

22 SetDevicePropValue
ationCode: 0x1016

ation Parameterl: PevicePropCode
ation Parametfer?: none

ation Parameter3: none

Device'Property Value

Data

tly from the
ent occurs.

diréction: 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

Resp
Resp
Resp

onse Parameterl: none
onse Parameter2: none

onse Parameter3: none

Description: sets the current value of the device property indicated by Parameter1 to the value indicated
in the data phase of this operation. The format of the property value object sent in the data phase can
be determined from the DatatypeCode field of the property’s DevicePropDesc data set. If the property
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is not settable, the response Access_Denied should be returned. If the value is not allowed by the device,
Invalid_DeviceProp_Value should be returned. If the format or size of the property value is incorrect,
Invalid_DeviceProp_Format should be returned.

10.5.23 ResetDevicePropValue
OperationCode: 0x1017
Operation Parameterl: DevicePropCode

Operation Parameter2: none

Operation Pprameter3: none
Data: none
Data directipn: none

ResponseCgde Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactipnID,
DeviceProp|Not_Supported, Device_Busy, Parameter_Not_Supported

Response Parameterl: none
Response Parameter2: none
Response Parameter3: none

Description| sets the value of the indicated device property@®o the factory default setting. The|first
parameter :an be set to OxFFFFFFFF to indicate that all properties should be reset to their fa¢tory
default settings.

10.5.24 TerminateOpenCapture
OperationCg¢de: 0x1018

Operation Pprameterl: TransactionID
Operation Parameter2: none

Operation Parameter3: none

Data: none
Data directipn: N/A

ResponseCgde Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactipnID,
Parameter_Not«Supported, Invalid_Parameter, Capture_Already_Terminated

Response Parafmeterl:none
Response Parameter2: none
Response Parameter3: none

Description: used after an InitiateOpenCapture operation for situations where the capture operation
length is open-ended, and determined by the initiator. This operation is not used for trigger captures,
which are invoked using a separate operation, InitiateCapture, described in 10.5.14. This operation
allows the termination of one capture operation thatis being used to capture many objects over a certain
period of time, such as a burst, or for long single objects such as manually-controlled image exposures,
audio captures, or video clips. The first parameter of this operation indicates the TransactionID of the
InitiateOpenCapture operation that is being terminated. If the capture has already terminated for some
other reason, this operation should return Capture_Already_Terminated. [fthe TransactionID parameter
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does not refer to a transaction that was an InitiateOpenCapture, this operation should return Invalid_
TransactionID.

10.5.25 MoveObject
OperationCode: 0x1019
Operation Parameter1: ObjectHandle

Operation Parameter2: StoragelD of store to which to move object

Opernfinn Parameter3: nhjnrﬂ—lanrﬂn of new Dnrnnfﬂh}'nr‘f

Dataf none
Data|direction: N/A

ResplonseCode Options: OK, Operation_Not_Supported, Session_Not_Opets;, ‘Invalid_TransactionID,
Stor¢_Read_Only, Store_Not_Available, Invalid_ObjectHandle, Invalid_ParentObject, DDevice_Busy,
Parameter_Not_Supported, Invalid_StoragelD

Response Parameterl: none
Response Parameter2: none
Response Parameter3: none

Description: causes the object to be moved from its location within the hierarchy to a new location
indidated by the second and third parameters. If thé.root of the store is desired, the thirg parameter
may pe set to 0x00000000. If the third parameter.does not refer to a valid object of type Asspciation, the
resppnse Invalid_ParentObject should be returned. If a store is read-only (with or without dleletion) the
resppnse Store_Read_Only should be returned. This operation does not cause the ObjectHandle of the
obje¢t that is being moved to change.

10.5|26 CopyObject
OperfationCode: 0x101A

Operfation Parameter1: ObjectHandle
Operjation Parameter2:'StoragelD of the store into which the newly copied object should be|placed
Operfation Parameéter3: ObjectHandle of newly copied object’s parent
Data} none

Data|diréction: N/A

RespomseCode —Options—OK, —Operation_Not_Supported, —Session_Not_Open, invatid_fransactionID,
Store_Read_Only, Invalid_ObjectHandle, Invalid_ParentObject, Device_Busy, Store_Full, Parameter_
Not_Supported, Invalid_StoragelD

Response Parameterl: 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 to the
ObjectHandle of the object that is to be copied. The second parameter refers to the StoragelD into which
the newly copied object should be placed. The third parameter refers to the ParentObject of where the
newly replicated copy should be placed. If the object is to be copied into the root of the store, this value
should be set to 0x00000000.
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GetPartialObject

OperationCode: 0x101B

Operation Parameterl: ObjectHandle

Operation Parameter2: Offset in bytes

Operation Parameter3: Maximum number of bytes to obtain

Data: DataObject

Data directi

ResponseCa
Invalid_Objg
Busy, Param

Response Ps
Response Ps
Response P4

Description
place of the
should be g4
both imageg
by a GetObjq
ObjectInfor
of type Assdg

mR—L

de Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_Tramsacti
ctHandle, Invalid_ObjectFormatCode, Invalid_Parameter, Store_Not_Available, De
eter_Not_Supported

irameterl: Actual number of bytes sent
lrameter2: none
irameter3: none

retrieves a partial object from the device. This operatipf.is optional, and may be us
GetObject operation for devices that support this alternative. If supported, this oper
neric, and therefore useable with all types of data ebjects present on the device, incly
and non-image data objects, and should be preceded,(although not necessarily immedig
pctInfo operation that uses the same ObjectHandle. For this operation, the size fields i
ppresent maximum size as opposed to actual size. This operation is not necessary for oh
ciation, as objects of this type are fully qualified by their ObjectInfo data set.

The operatijon behaves exactly like GetObject, except that the second and third parameters

respectively
of the object
The firstreg
any wrappe

10.5.28

OperationCq
Operation P
Operation P

Operation P

, the offset in bytes and the number of'bytes to obtain starting from the offset. If the po

that is desired is from the offsetto-.the end, the third parameter may be set to OxFFFFI
ponse parameter should contain the actual number of bytes of the object sent, not incly
I's or overhead structures.

InitiateOpenCapture
de: 0x101C
hrameterl: [StoragelD]
hrameter2: [ObjectFormatCode]

hrameéter3: none

bnID,
vice_

ed in
ation
ding
tely)
n the
jects

hold,
rtion
FFFF.
iding

Data: none

Data direction: N/A

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionlD,
Invalid_StoragelD, Store_Full, Invalid_ObjectFormatCode, Invalid_Parameter, Store_Not_Available,
Invalid_Code_Format, Device_Busy, Parameter_Not_Supported

Response Parameterl: 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 StoragelD. 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
implement an Initiate/Terminate mechanism to capture one or more objects over an initiator-controlled
time period, such as a single long still exposure, a series of stills, audio capture, etc. Whether the time
period controls the time of capture for a single object or the number of fixed-time objects that are
captured is determined by the responder, and may be a function of the ObjectFormat as well as any

appr
A sef
requ
If the
imag
oper

completion status of the capture operation.

A su

to capture one or more objects. When the initiator wishes to4erminate the capture, it is

send

as thie end of the capture period is determined by the initiator. As each of the newly capti
nes available, the responder is required to send an ObjectAdded event to the initiator, indicating

beco
the (
the T
stord
the I
obje(
beco
and |
whil
is ret
not 1
and,
is oc

See |

ppriate DeviceFroperties.

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

ObjectFormatCode in the second operation parameter is 0x00000000, the\device shal
e in the format that is the default for the device. A successful response*to’an InitiateC
htion indicates the responder’s acceptance of the InitiateOpenCapture operation,

ccessful response to the InitiateOpenCapture operation implies that the responder

a TerminateOpenCapture operation. The CaptureComplete event is not used for thi

bjectHandle that is assigned to each, as describedin 12.6.2. The ObjectAdded event §
ransactionID of the InitiateOpenCapture operation with which it is associated. If, at 4
becomes full, the device shall issue a Store>Full event, which shall contain the Tran
hitiateOpenCapture operation that failed te cause a new object to be stored. In the cas
ts being captured, each object shall be«treated separately, so any object captured befd
mes full should be retained. Whethertor not an object that was partially captured can
ised is a function of the device’s-hehaviour and object format; e.g. if the device runs
e capturing a video clip, it may bé-able to save the portion that it had room to store. An
ained in these situations shotild cause an ObjectAdded event to be issued, while any g
etained should cause no_event to be issued. A Store_Full event effectively terminates
in these cases, issuing the TerminateOpenCapture operation is not used. If another ob
Curring when this gperation is invoked, the Device_Busy response should be used.

5 that do not

| capture an
penCapture
hnd not the

has started
required to
s operation,
ired objects

hall contain
ny time, the
sactionID of
e of multiple
re the store
be retained
out of room
y object that
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igures 8 and 9.
Initiator Responder
> InitiateOpenCapture operation >
< InitiateOpenCapture response <
> TerminateOpenCapture operation >
< TerminateOpenCapture response <
< Objecthdded-event <~
> GetObjectInfo operation >
< ObjectInfo dataset/response <

Figure 8 — Single-object InitiateOpenCapture sequence
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Initiator Responder

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

ObjectAdded event(n — 1)

ObjectAdded(n)
TerminateOpenCapture operation

TerminateOpenCapture response
GetObjectInfo operation(1)

Ok dlnfo doto

+/racios L1
ToTECTT O tata St eSS ponStTy

GetObjectInfo operation(2)
ObjectInfo dataset/response(2)

GetObjectInfo operation(n — 1)
ObjectInfo dataset/response(n — 1)
GetObjectinfo operation(n)
ObjectInfo dataset/response(n)

O NN N N e NN N Y N N NN
O 25 N B NN 7 AN N N A A A NN

Figure 9 — Multiple-object InitiateOpenCaptute)sequence

10.5.29 StartEnumHandles

OperationCode: 0x101D

Operation Parameter1: [StoragelD]

Operation Parameter2: [ObjectFormatCode]

Operation Parameter3: [ObjectHandle of Association for which a list of children is desired]
Data: none
Data directipn: N/A

ResponseCgde Options: OK, “Qperation_Not_Supported, Session_Not_Open, Invalid_TransactipnID,
Invalid_StorfagelD,  Store Not_Available, Invalid_ObjectFormatCode, Specification_By_Format_
Unsupported, Invalid €ede_Format, Invalid_Parameter, Parameter_Not_Supported, Invalid_
ParentObjeqt, Invalid_@bjectHandle, Device_Busy

Response Pgrameterd: EnumID - UINT32 value

Response Parameter2: none

Response Parameter3: none

Description: Initiates an enumeration processin the scope of the active session. The target storageisindicated
by the StoragelD. If an aggregated list across all stores is desired, this value shall be set to 0xFFFFFFFF.

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. Ifalist 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.
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The third parameter is optional, and may be used to request only a list of the handles of objects that
belong to a particular association. If the third parameter is a valid ObjectHandle for an Association,
this operation should return only a list of ObjectHandles of objects that are direct children of the
Association and therefore only ObjectHandles which refer to objects that possess an ObjectInfo data
set with the ParentObject field set to 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
O0xFFFFFFFF. If the ObjectHandle referred to is not a valid ObjectHandle, the appropriate response is
Invalid_ObjectHandle. If this parameter is specified, is a valid ObjectHandle, but the object referred to is
not an Association, the response Invalid_ParentObject should be returned.

The first response parameter is used to return an EnumlID. This is a unique identifier given to
enunfierations, so that multiple enumerations can be managed In context. Each speciiic epumeration,
caused by an invocation of StartEnumHandles, has a unique ID that shall not be reused duripg a session.

10.5{30 EnumHandles

OperfationCode: 0x101E

Operfation Parameterl: EnumID - UINT32 value

Operation Parameter2: MaxNumberHandles - UINT32 value
Opertfation Parameter3: None

Dataj ObjectHandleArray

Data|direction: R = L

ResplonseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionlD,
Storg¢_Not_Available, Invalid_Parameter, Invalide\EhumHandle

Response Parameterl: none
Response Parameter2: none
Response Parameter3: none

Descfiption: Returns an array-ef ObjectHandles present in the store indicated at the init{ation of the
handle enumeration procedure. The first parameter holds the EnumID, which is a unique feference to
a set|of enumerated ObjectHandles, as returned by the first response parameter of StartEpumHandles
described in 10.5.29.The maximum dimension of the array is specified by the second parameter, whose
typel|is UINT32.

Multjple invoeations of this operation should never produce repeating values of object handles during
the spme enumeration procedure.

If thgre’are no more handles, a call to this operation should return an empty ObjectHandlelArray. If the
numberiofreturned handlesis smaller than the one rnqnpcfpd (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 Parameterl: EnumID
Operation Parameter2: none

Operation Parameter3: none
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Data direction: N/A

ResponseCode Options: OK, Operation_Not_Supported, Session_Not_Open, Invalid_TransactionID,
Invalid_Parameter, Device_Busy, Invalid_EnumID

Response Parameterl: none

Response Parameter2: none

Response Parameter3: none

Description
the scope of]

10.5.32

OperationCq
Operation P
Operation P
Operation P
Data: array
Data directi
ResponseCa
Response P
Response P
Response Ps

Description
extensionsi

Closes an active enumeration process (indicated by the EnumID in the first parametq
the active session. If no enumeration process is active, return Invalid_EnumID.

GetVendorExtensionMaps
de: 0x1020
hrameterl: none
hrameter2: none
hrameter3: none
bf VendorExtensionMap data sets
pn: N/A
de Options: OK, Operation_Not_Supported;Jivalid_TransactionID, Device_Busy
irameterl: none
irameter2: none
irameter3: none

Used by a PTP vl.1-aware initiator to retrieve the mapping of other vendor sp
hto the “unused” portionefthe current default/native vendor space. In a successful oper4

the respond
multiple ve
operation, a

The format
is shown in ]
in Table 24.

dor extensions,it\shall return the standard response Operation_Not_Supported foq
5 well as the related GetVendorDevicelnfo operation.

for the arrayof VendorExtensionMap data sets that is returned as a result of this oper
[able 15.The eight-byte format of each individual VendorExtensionMap data set is speq

NOTE

This.eperation, as well as GetVendorDevicelnfo, can be called outside of a session, in a similar m

1) in

beific
tion,

r will return an array’of VendorExtensionMap data sets. If the responder does not support

this

htion
ified

pnner

to the standa

56

rd GetDevicelnfo.

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

Field Size Data type
(bytes)
NumberElements 8 UINT64
Element[0] 8 VendorExtensionMap dataset
8 VendorExtensionMap dataset
Element[Num - 1] 8 VendorExtensionMap dataset
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10.5.33 GetVendorDevicelnfo

Oper
Oper
Oper
Oper

ationCode: 0x1021
ation Parameterl: VendorExtensionID (UINT32)
ation Parameter2: none

ation Parameter3: none

Data: Devicelnfo data set for VendorExtensionID specified in Parameter1

Data

Resp

Unkmown_Vendor_Code

Resp
Resp|
Resp)

Desc
A st3
spec
retui
GetV
knovj
Vend|

NOTH
manf

10.5
Oper]
Oper]
Oper]
Oper
Data

Data

directiomR—=t

onseCode Options: OK, Operation_Not_Supported, Invalid_TransactionlD; * [}

onse Parameterl: none
onse Parameter2: none
onse Parameter3: none

ription: Used by a PTP v1.1-aware initiator to retrieve the eapabilities supported for
ndard Devicelnfo data set is returned that is particular-fo the context of the Vendor
fied in the first parameter. If the responder does not.support multiple vendor extens
n the standard response Operation_Not_Supported.for this operation, as well as for
endorExtensionMaps operation. If the VendorExtensionID in the first parameter is not
n to the device, it shall return the standard response Unknown_Vendor_Code. The list
orExtensionlDs canbebuiltfromthe informationreturned by the GetVendorExtensionMa

This operation, as well as GetVendorExtensionMaps, can be called outside of a session
er to the standard GetDevicelnfo.

34 GetResizedImageObject

ationCode: 0x1022

ation Parameterl: ObjectHandle

ation Parameter2: image width in pixels

ation Parameter3: [image height in pixels]
resized lmageObject

Direction: R - L

evice_Busy,

pbach vendor.
ExtensionID
ions, it shall

the related

a valid one
bf supported
DS operation.

, in a similar

Resp|

onseCode Options: OK, Operation Not Supported, Session Not Open, Invalid Tr

hnsactionID,

Invalid_ObjectHandle, Invalid_ObjectFormatCode, Invalid_Parameter, Store_Not_Available, Device_
Busy, Parameter_Not_Supported

Resp
Resp
Resp

onse Parameterl: actual number of bytes sent
onse Parameter2: actual width of image sent in pixels

onse Parameter3: actual height of image sent in pixels

Description: An optional operation that retrieves an image object from the device, but typically at a
non-standard resolution (i.e. not thumbnail or full resolution). This operation is optional, and may be
used in place of the GetObject operation for devices that support this alternative. This operation would
be preceded by a GetObjectInfo operation in the same manner as a standard GetObject. The “maximum”
image height and width in pixels is stored in the standard ObjectInfo data set.
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As in the standard GetObject operation, the first operation parameter is used to convey the handle of
the image object that the operation is being used upon. The second parameter is required, and this is
the “new” or “actual” width in pixels of the image that the initiator would like to receive. If the third
parameter is unused (i.e. zero), the aspect ratio of the image will not be changed, and the height will be
computed by the initiator to be scaled by the same ratio as the image width that was asked for in the
second parameter. If the third parameter is specified, the original aspect ratio will be ignored, and the
picture will be “forced” to that resolution using a potentially asymmetric “stretch” (no padding/fill or
cropping will occur). Optionally, a device may wish to reply with Parameter_Not_Supported if it wishes
to refuse asymmetric requests.

10.5.35 GetFilesystemManifest

OperationCgde: 0x1023

Operation Parameter1: StoragelD

Operation Parameter2: [ObjectFormatCode]

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

Data: array pf ObjectFilesystemInfo data sets

Data directipn: R = L

ResponseCgde Options: OK, Operation_Not_Supported, Session.Not_Open, Invalid_TransactipnID,
Invalid_Objg¢ctHandle, Invalid_ObjectFormatCode, Invalid_Parameter, Store_Not_Available, Deyice_
Busy, Paranjeter_Not_Supported

Response Parameterl: none

Response Parameter2: none

Response Parameter3: none

Description| This operation retrieves an array’of ObjectFilesystemInfo data sets.

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 diffefence
is that instead of returning a ope-dimensional list of ObjectHandles, the operation returns a newly
defined arrgy of ObjectFilesystemInfo data sets. Therefore, use of this operation makes the need tp use
the standarg GetObjectHandles unnecessary.

As in GetOpjectHandleS/~the first parameter represents the store that should be charactetrfized;
use of OxFHFFFFFF sspecifies “all stores.” Use of the second optional parameter filters the list by
ObjectFormptCode;-ahd thus if this parameter is used, only objects of that type will be included in the
returned dgta set’array. The third parameter may be used optionally to constrain the returned fable
to a particulatinteresting “folder” of the filesystem, like the standard GetObjectHandles that doejs not

include th 4 ook c el Dosl £ L I DAY, P i 1
Include the cotrtentsot any - Stororaet ST Dot O tire St paraneter s aeratt to ZCTo T titusSea:

ObjectFilesystemInfo data sets are a subset of the ObjectInfo data set, with the addition of a first field that
contains the ObjectHandle of the object that the individual following data set describes. The array returned
by this operation is specified in Table 25. The ObjectFilesystemInfo data set is specified in Table 16.
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Table 25 — Array of ObjectFilesystemInfo data sets (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 Gctstl calu}ufu

OperfationCode: 0x1024

Operation Parameter1: StreamType

Opertfation Parameter2: none

Opertfation Parameter3: none

Data

Data

ResponseCode Options: OK, Operation_Not_Supported, Patameter_Not_Supported, Invalid

StreamlInfo data set

Direction: R - L

Sessjon_Not_Open, Invalid_TransactionID

Response Parameterl: none

Response Parameter2: none

Response Parameter3: none

Desclription: This operation is used to-rétrieve the information about one of the support
The $treamType represents the “type*of one of the streams implemented by the PTP devic

| Parameter,

ed streams.
b, as defined

in Tapble 26.
Table 26— StreamTypes 32-bit bitmask values (PTP v1.1)
Bit Position StreamType
0 (LSB) Video
1 Audio

2to 15 Reserved

16 to 31 Vendor Extended
10.5.37 GetStream
OperationCode: 0x1025

Oper
Oper
Oper

ation Parameterl: none
ation Parameter2: none

ation Parameter3: none

Data: continuous stream of data packets

Data

© ISO

direction: R - L

2013 - All rights reserved

59


https://standardsiso.com/api/?name=2f73f51d6950a40e3581400891a58fbb

ISO 15740:2013(E)

ResponseCode Options: OK, Invalid_TransactionID, Session_NotOpen, Operation_Not_Supported, No_

Stream_Enabled
Response Parameterl: none
Response Parameter2: none

Response Parameter3: none

Description: This operation is used after the initiator has prepared the stream(s) for normal operation.
This operation will start a continuous stream of packets from the responder to the initiator, holding the
responder in a continuous data phase.

The Cancel
optionally t
cancel the ¢
optional strj
the new Get

11 Respo

11.1 Resp

ResponseCo
form of a 16
bit 13 set to
proprietary

ResponseCq

11.2 Resp
Table 27 suy

‘ransaction event may be used at any time the initiator desires to end the streamir
p “adjust” the properties of the stream(s) in progress. In the latter case, the initiator W
ngoing streaming operation using CancelTransaction, apply the changes (using the
eam-related DeviceProperties) and then restart the streaming operation| (by re-invq
Stream operation).

[1ses

pnseCode format

des are part of the response data set described in 9.3.5. All ResponseCodes shall tak
Lbit integer, are referred to using hexadecimal notatioh;and have bits 12 and 14 set to

1. All non-defined ResponseCodes having bit 15 sét’to zero are reserved for future us
implementation wishes to define a proprietary ResponseCode, bit 15 should be setto 1 as

des other than “OK” indicate failure of an operation to complete.

pnseCode summary

hmarizes the ResponseCodes defined by this International Standard.

Table 27 — ResponseCode summary

g, or
rould
new
king

e the
and
e, If a
well.

60

ResponseCode Description
0x2000 Undefined
0x2001 OK
02002 General error
0%2003 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
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Table 27 (continued)
ResponseCode Description
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
0x2016 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 cancelléd
0x2020 Specification of deéstination unsupported
0x2021 Invalid EnumyHandle
0x2022 No stream enabled
0x2023 Invalid-Dataset
All other codes with Réserved
MSN of 0010
Al\l/IlScl\cI)c(l)(;sl\(/)vligh Vendor extended response code
11.3 Response descriptions
11.3{1 OK
ResplonseCoder0x2001
Descfiption: operation completed successfully.

11.3.2 General error
ResponseCode: 0x2002

Description: operation did not complete. This response is used when the cause of the error is unknown
or there is no better failure ResponseCode to use.

11.3.3 Session not open
ResponseCode: 0x2003

Description: indicates that the session handle of the operation is not a currently open session.
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11.3.4 Invalid TransactionID

ResponseCo

Description:

11.3.5 Ope

ResponseCo

de: 0x2004

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

ration not supported

de: 0x2005

Description: indicates that the indicated OperationCode appears to be a valid code, but the responder

voke

does not sup
operations t

pnrf tho aneration Thic orrarshaould nat narmallu acecnur acthoinitiatar chauld r\n]yi
13 +HeH—1H H-o-SHoeHaReE o S eHHHA 8-S HeHE- 0 R

hat the responder indicated were supported in its Devicelnfo data set.

11.3.6 Parameter not supported

ResponseCa

Description

de: 0x2006

indicates that a non-zero parameter was specified in conjunction with the operation|

that that parameter is not used for that operation. This response is distinctly-different from Iny

Parameter d

11.3.7 Incd
ResponseCq

Description

escribed in 11.3.29.

mplete transfer
de: 0x2007

indicates that the transfer did not complete. Anydata transferred should be discarded

response shpuld not be used if the transaction was manually cancelled. See the response Transac

Cancelled, d

11.3.8 Invd
ResponseCq

Description

pscribed in 11.3.31.

lid StoragelD
de: 0x2008

indicates that a StoragelD seént with an operation does not refer to an actual valid storg

is present on the device. The list of valid StoragelDs should be re-requested, along with any approp

Storagelnfo

11.3.9 Invd
ResponseCq

Description
The list of v3

11.3.10

data sets.

lid ObjectHandle
de: 0x2009

indicates that an ObjectHandle does not refer to an actual object thatis present on the de
lid ObjectHandles should be re-requested, along with any appropriate ObjectInfo data

and
alid_

This
tion_

that
riate

vice.
sets.

DeviceProp not supported

ResponseCo

de: 0x200A

Description: the indicated DevicePropCode appears to be a valid code, but that property is not supported
by the device. This response should not normally occur, as the initiator should only attempt to manipulate
properties that the responder indicated were supported in the DevicePropertiesSupported array in the
Devicelnfo data set.

11.3.11 Invalid ObjectFormatCode

ResponseCode: 0x200B

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

Descfiption: indicates that access to the data referred to by theoperation has been denied. The intent of
this fesponse is not to indicate that the device is busy, but that/given that the current state ¢f the device
does|not change, access will continue to be denied.

11.3}16 No thumbnail present
ResplonseCode: 0x2010

Descfiption: indicates that a data object existswith the specified ObjectHandle, but the datg object does
not gontain a producible thumbnail.

11.3{17 Self-test failed
ResplonseCode: 0x2011

Descfiption: indicates thatthe device failed an internal device-specific self-test.

11.3|18 Partial.deletion
ResplonseCode: 9x2012

Descriptiontindicates that only a subset of the objects indicated for deletion has actually been deleted,
due ffo the fact that some were write-protected, or that some objects were on stores that arg read-only.

11.3.19 Store not available
ResponseCode: 0x2013

Description: indicates that the store indicated (or the store that contains the indicated object) is not
physically available. This can be caused by media ejection. This response shall not be used to indicate
that the store is busy, as described in 11.3.25.

11.3.20 Specification by format unsupported
ResponseCode: 0x2014

Description: indicates that the operation attempted to specify action only on objects of a particular
format, and that capability is unsupported. The operation should be re-attempted without specifying
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by format. Any response of this nature infers that any future attempt to specify by format with the
indicated operation will result in the same response.

11.3.21

ResponseCo

No valid ObjectInfo
de: 0x2015

Description: indicates that the initiator attempted to issue a SendObject operation without having
previously sent a corresponding SendObjectInfo successfully. The initiator should successfully complete

a SendObjec

tInfo operation before attempting another SendObject operation.

11.3.22
ResponseCq

Description
invalid. Thig
required for

11.3.23
ResponseCq

Description
the code is

This respon|
examinatioif

11.3.24
ResponseCa

Description
preceding |
This respon
captures. Su

11.3.25
ResponseCa

Description
store, is bus
be re-reque
described in

Invalid code format
de: 0x2016

indicates that the indicated data code does not have the correct format, and is ther

that type of code.

Unknown vendor code
de: 0x2017

indicates thattheindicated datacode hasthe correctformat, buthasbit 15 setto 1. Thersg
h vendor-extended code, and this device does not know how to handle the indicated
se should typically not occur, as the supported vendor extensions should be identifiah
) of the VendorExtensionID and VendorExtensionVersion fields in the Devicelnfo data s

Capture already terminated
de: 0x2018

indicates that an operation is@attempting to terminate a capture session initiated
hitiateOpenCapture operation, and that the preceding operation has already termin|
Ke is only used for the TerminateOpenCapture operation, which is only used for open-e
bclause 10.5.24 provides‘a.description of the TerminateOpenCapture operation.

Device busy
de: 0x2019

indicates-that the device is not currently able to process arequestbecause it, or the speq

y. The intent of this response is to imply that perhaps at a future time, the operation s}

cted. Phis response shall not be used to indicate that a store is physically unavailab
H.3.19.

bfore

response is used when the Most Significant Nibble of a datacode does not have the format

fore,
rode.
le by

by a
hted.
nded

ified
ould
e, as

11.3.26

ResponseCo

Invalid ParentObject
de: 0x201A

Description: indicates that the indicated object is not of type Association, and therefore is not a valid
ParentObject. This response is not intended to be used for specified ObjectHandles that do not refer to
valid objects, which are handled instead by the Invalid_ObjectHandle response described in 11.3.9.

11.3.27

ResponseCo

64

Invalid DeviceProp format

de: 0x201B
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Description: indicates that an attempt was made to set a DeviceProperty, but the DevicePropDesc data
set is not the correct size or format.

11.3.28 Invalid DeviceProp value
ResponseCode: 0x201C

Description: indicates that an attempt was made to set a DeviceProperty to a value that is not permitted
by the device.

11.3.29 Invalid parameter

ResplonseCode: 0x201D

Desciption: indicates that a parameter was specified in conjunction with the~opératign, and that
althqugh 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
ResplonseCode: 0x201E

Descfiption: this response code may be used as the respense to an OpenSession opgration. For
multfsession devices/transports, this response indicates that‘a session with the specified [SessionID is
alreddy open. For single-session devices/transports, this.response indicates that a session{is open and
must be closed before another session can be opened.

11.3|31 Transaction cancelled
ResplonseCode: 0x201F

Desclription: this response code may be uised to indicate that the operation was interrupted due to
mantial cancellation by the opposingdevice.

11.3{32 Specification ofdestination unsupported
ResplonseCode: 0x2020

Descfiption: this response code may be used as the response to a SendObjectInfo operatiop to indicate
that the responder 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 SerldObjectInfo
operftions, as-they will also fail with the same response.

11.3{33 Invalid EnumID

RES nealoda: N:2021
TSCCoOtt Y oXzZo==T

Description: this 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 enumeration
process (i.e. no previous successful invocation of StartEnumHandles).

11.3.34 No stream enabled
ResponseCode: 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 responder prior to calling off GetStream operation.
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11.3.35 Invalid data set

ResponseCode: 0x2023

Description: this response code may be used to indicate thata data setis invalid, due to being malformed,

having an incorrect size or an invalid field.

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

12 Events

12.1 Event usage

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

12.2 Event types

12.2.1 TraJ:sports with in-band events

For transports that use in-band events due to the lack of existeiice' of a separate logical conne
for events, 4 method of interleaving events into a data stream that meets the device’s responsivg
requirements will need to be implemented in a transport-specific fashion.

12.2.2 Tramsports with out-of-band events

Transports that use a separate logical connection forinterrupts effectively have support for out-of-
events. Thig support means that such transportimplementations will not need to break up long i}
transfers info smaller data blocks in order to.aceommodate the potential need to interleave events
may occur during the transfer.

12.3 Event data set
See Table 2§.

Events are described using the)event data set, which consists of the minimal information that is reqy
for qualified notifications Fully qualified events will need to send only this data set in order to
describe the¢ event andiebtain post-event synchronization. In different transport implementation
fulfillment ¢f all the'fields of this data set may or may not happen automatically, and therefore
require a lightweight event notification mechanism separate from the operation of actually reque
the data set{fields. Some events, by the very nature of the information that they convey, will infe

y the
bject
cel a

ction
bness

band
nage
that

hired
fully
t, the
may
sting
r the
Le.

need for thelevent-receiving device to perform an operation to re-synchronize the inter-device sta

Table 28 — Event data set

Field (l;s;::s) Format
EventCode 2 UINT16
SessionID 4 UINT32
TransactionID 4 UINT32
Parameterl 4 Any
Parameter2 4 Any
Parameter3 4 Any
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SessionID: indicates the SessionID of the session for which the event is relevant. If the event is relevant
to all open sessions, this field should be set to 0OxXFFFFFFFF. Refer to 9.2.2 for a description of SessionID.

EventCode: indicates the event as defined in the EventCode section.

TransactionlD: 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 n: thisfield holds the event-specificnth parameter. Events may have at mostthree parameters.
The interpretation of any parameter is dependent upon the EventCode. Any unused parameter fields
should be set to 0x00000000 _Ifa parameter holds a value thatislessthan 32 bits the least Significant

Bits $hall be used to store the value, with the Most Significant Bits being set to zero.

12.4) EventCode format

EventCodes are part of the event data set described in 12.3. All EventCodes shall take the fporm of a 16-
bit integer, are referred to using hexadecimal notation, have bits 12 and 13 Setto 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 ¢vents listed in Table 29 are defined in this International Standard.

Table 29 — EventCdde summary

EventCode Name

0x4000 Undefined
0x4001 CancelTransaction
0x4002 ObjectAdded
0x4003 ObjectRemoved
0x4004 StoreAdded
0x4005 StoreRemoved
0x4006 DevicePropChanged
0x4007 ObjectInfoChanged
0x4008 DevicelnfoChanged
0x4009 RequestObjectTransfer
0x400A StoreFull
0x400B DeviceReset
0x4000 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 Event descriptions

12.6.1 CancelTransaction

EventCode: 0x4001
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none
none

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 data set. If that transaction is already
complete, the event should be ignored. After receiving a CancelTransfer event from the initiator, the

responder s
will then be

12.6.2 Obijg
EventCode:

Parameterl
Parameter2
Parameter3

Description
the new obj
added, each
the device s

ready for the next transaction.

pctAdded
Dx4002
ObjectHandle
none

none

a new data object has been added to the device. The new handle assigned by the devi
ect should be passed in the Parameterl field of the event. If more than one object has
new object should generate a separate ObjectAddedevent. The appearance of a new sto
hould not cause the creation of new ObjectAdded.events for the new objects present o

new store, hut should instead cause the generation of a StoreAdded event, as described in 12.6.4.

12.6.3 Obijg
EventCode:

Parameterl
Parameter2
Parameter3

Description
the current
field of the e
be generate
operation th
of a store of
on the remg

ectRemoved
Dx4003
ObjectHandle
none

none

hall send an InrnmplpfnTrqncﬁnr response for the operation that was cancelled_Both devices

ce to
been
re on
n the

a data object haS’been removed from the device unexpectedly due to something exter

alto

session. The handle of the object that has been removed should be passed in the Parameterl
vent. If morethan one image has been removed, the separate ObjectRemoved events should
d for each)lf the data object that has been removed was removed because of a preyious
at is awpart of this session, no event needs to be sent to the opposing device. The removal
thé device should not cause the creation of ObjectRemoved events for the objects present
ved store, but should instead cause the generation of one StoreRemoved event, with the

appropriate

PhysicalStoragelD, as described in 12.6.5.

12.6.4 StoreAdded

EventCode: 0x4004

Parameterl
Parameter2

Parameter3

: StoragelD
: none

. none

Description: a new store has been added to the device. If this is a new physical store that contains
only one logical store, then the complete StoragelD of the new store should be indicated in the first
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parameter. If the new store contains more than one logical store, then the first parameter should be set
to 0x00000000. This indicates that the list 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

Para
Para

Desc
Stora
para
is on
that
store
para

16 bits set to OxFFFF.

12.6

EventCode: 0x4006

Para
Para
Para

Desc|
appr

12.6

EventCode: 0x4007

Para
Para

Para

» (o
IITLCI 4. TTUIIC

meter3: none

gelnfo data sets and ObjectHandles associated with those stores are no, longer val
y a single logical store within a physical store, the entire StoragelD should be sent, wh

s upon it are removed (e.g. removal of an ejectable media with multiple partitior
meter should contain the PhysicalStoragelD in the most significant 16 bits, with the leag

6 DevicePropChanged

meterl: DevicePropCode
meter2: none
meter3: none

ription: a property has changed on the device due to something external to this §
bpriate property data set sheuld be requested from the opposing device.

7 ObjectinfoChanged

meterl: ObjectHandle
meter2:hohe

meter3: none

ription: the indicated stores are no longer available. The opposing device may assume that the

id. The first

meter is used to indicate the StoragelD of the store that is no longer available. If the st¢re removed

ch indicates

hny other logical stores on that physical store are still available. If the physical store apd all logical

s), the first
t significant

ession. The

Desc

iptiomimdicates that the Objectinfo dataset fora particutar object ras chranged, amd t

be re-requested.

12.6.8 DevicelnfoChanged

Even

tCode: 0x4008

Parameterl: none

Parameter2: none

Parameter3: none

© ISO

2013 - All rights reserved

1at it should

69


https://standardsiso.com/api/?name=2f73f51d6950a40e3581400891a58fbb

ISO 15740:2013(E)

Description: indicates that 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 some functionality in some way.

12.6.9 RequestObjectTransfer

EventCode: 0x4009

Parameterl:

Parameter?2:

ObjectHandle

none

Parameter3

Description
thehandles
that are inty

12.6.10
EventCode:
Parameterl
Parameter2
Parameter3

Description

occurring should retain the objects that were written toi store before the store became full.

12.6.11
EventCode:
Parameterl
Parameter2
Parameter3

Description
case where
while connd
operation. T|

none

this event can be used by a responder to ask the initiator to initiate a GetObject operati
becified in the first parameter. This allows for push mode to be enabled on devices/transj
insically pull mode.

Store full
Dx400A
StoragelD
none

none

this event shall be sent when a store becomes full. Any multi-object capture that m

Device reset
Dx400B
none
none
none

this event ne€dsonly to be supported for devices that support multiple sessions or i
the device is‘eapable of resetting itself automatically or manually through user interve
cted. This\gvent shall be sent to all open sessions other than the session that initiate
his event'shall be interpreted as indicating that the sessions are about to be closed.

pn on
borts

iy be

n the
htion
d the

12.6.12

StoragelnfoChanged

EventCode: 0x400C

Parameterl:
Parameter2:

Parameter3:

StoragelD
none

none

Description: this event is used when information in the Storagelnfo data set for a store changes. This can
occur due to device properties changing, such as ImageSize, which can cause changes in fields such as
FreeSpacelnlmages. This event is typically not needed if the change is caused by an in-session operation
that affects whole objects in a deterministic manner. This includes changes in FreeSpacelnlmages or
FreeSpacelnBytes 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.
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13 CaptureComplete

EventCode: 0x400D

Parameterl: TransactionID

Parameter2: none

Parameter3: none

Description: thiseventisusedtoindicatethatacapturesession, previouslyinitiated by the InitiateCapture
operation, is complete, and that no more ObjectAdded events will occur as a result of this asynchronous

oper

12.6

EventCode: 0x400E

Para
Para
Para

Desc
resp
initig
of th
etc.,

situdtions where the transport used by the device:supports a suspend/resume/remote-wak

and t
time
this ¢
spec

13 ]

13.1) Device property usage

A de
oper
prop
deviq
be d
cont{

htion. This operation 1s not used for InitiateOpenCapture operations.

14 UnreportedStatus

meterl: none
meter2: none
meter3: none

ription: this event may be implemented for certain transports where situations can ariy
bnder was unable to report events to the initiator regatding changes in its internal stat
tor receives this event, itis responsible for doing whateveris necessary to ensure that it
e responder is up to date. This may include re-ebtaining individual data sets, Object

he responder has gone into a suspend state'and has been unable to report state changes
period. This prevents the need for queniing of these unreportable events. The details

fication.

Device properties

Vice that is conpformant to this International Standard may optionally provide differg
htion or différent attributes that can be modified. Collectively these items compris
erties. Properties are attributes of the device, and not any particular data object conf]
e. Each\property has an associated DevicePropCode. Attributes of individual data
btermined by examining their corresponding ObjectInfo data sets as described in |
hined inside the data objects themselves in a manner specified by its data format, as

e where the
us. When an
s knowledge
Handle lists,

br may even result in the session being closed and re-opened. This event is typically onlly needed in

e-up feature
during that
Of the use of

event are transport-specific and shotild be fully specified in the specific transport implementation

nt modes of
b the device
ained in the
bbjects may
b.5.3, or are
lescribed by

the d

hjprme‘mq‘r field

13.2

Values of a device property

This International Standard defines how the device is to report the values that it supports for a given
property and a means for controlling the setting of the property value. This International Standard also
defines how the physical units and the datatype that are the values of a particular property are cast. The
device vendor chooses the set of properties to implement.

This

International Standard identifies the methods used to:

— determine the value of the factory default setting of a particular device property,

— determine the value of the current setting of a particular device property,
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— change the current value of 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 properties 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
session§ for each property that changes as a result of the initial change;

— single standard operations are able to be sent or retrieved only one device property at a tifne; vgndor
extendgd properties may be provided that handle multiple properties for one operatjen;

— property functionality should be able to take advantage of any event mechanism’supported by the
transpart (e.g. a change in a device property value should be able to transparently-signal an evgnt to
notify ahy connected devices of a change in state).

13.3 Devide property management requirements
This section describes requirements around the management of propéxties.

A device that is conformant with this International Standardsmay be requested to perform the
following operations.

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

— The devlice may be queried (by an initiating device)\to determine the possible values for a partifular
propertly that it supports.

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

— The deyice may be requested (by an-initiating device) to change a current property value to 4 new
value for properties that are identified as being settable.

Upon completion of an operation that requests a change in a device property, other properties op the
device may change due to property interdependency. This International Standard does not attempt to
provide a m¢chanism for aprieri discovery of these interdependencies. Instead, each operation is lithited
to directly changing only(single properties at a time. If multiple properties are tightly integrated intp one
multi-dimensional preperty (e.g. ImageSize, RGBgain), one string property may be used with multiple
fields separated by specified delimiters. Each time a property is changed, the device is responsible for
changing arly other'property, in a device-dependent way, that is affected by the new property setting.
This typically-ineludes defaultmg to a Value that is compatlble w1th the new value of the property for

: nthe vith a

Dev1cePropChanged event for each property that changed asa 51de 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
recognized by all conforming 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 describes the particular values of a property supported by the device. This information
is returned to the initiating device when the responding device is queried for the supported values of a
particular property.
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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,

maxi

13.4

A de
desc
infon
data

GetDevicePropDesc operation. The GetDevicePropValue operation may also be used if only

valug

The

valug
a cor
Inter
devi

mum and step size — may be used to describe the range of supported property values.

4 Device property describing data set

ibing data set (DevicePropDesc) for each property supported. This data set is used
mation detailing the datatype, permitted values, whether the preperty is settab
set also holds the current value of the property. This data set is returned as the resj

 of the device property is desired.

supported values of a particular device property may/be/described by an enumer
s a device supports or by describing the minimum anduntaximum supported range of]
responding inter-value step size. Two forms of the property describing data set are de
national Standard to enable the two describing miéthods. Tables 30 to 32 list the co
e property describing data set.

Table 30 — Device property-describing data set (DevicePropDesc)

vice conforming to this International Standard shall be capable of returnihg a device property

to hold the
e, etc. This
bonse to the
the current

ation of the
values with
fined in this
tents of the

. Field order Size o
Field (bytes) Description
Dejvice property code 1 2 A specific DevicePropCode.
This field identifies the datatype code of tHe property,
Datatype 2 2 as indicated in 5.2.
This field indicates whether the property i read-only
(Get) or read-write (Get/Set):
GetSet 3 1 0x00 Get
0x01 Get/Set
Faktory defzufRvilue 4 DTS 'IjhlS field identifies the value of the factory default set-
ting for the property.

Current value 5 DTS This field identifies the current value of th¢ property.
This field indicates the format of the next ffeld:
0x00-Norne—Thisisforprepertiestike BateTime. In

Form flag 6 1 this case the form field is not present.
0x01 Range-Form
0x02 Enumeration-Form
. This dataset is the Enumeration-Form or the Range-
Form N/A <variable> Form, or is absent if Form Flag = 0.
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Table 31 — Property describing data set — Range form

. Field order Size -
Field (bytes) Description
MinimumValue DTS Minimum 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: MinimumValue +Bn x StepSize
StepSize 9 DTS which is less than or equal to MaximumValue where
n =0 to a vendor defined maximum.
Table 32 — Property describing data set — Enumeration form
. Field order Size —
Field (bytes) Description
Number bf Values 7 2 This field indicates the number of ydlues of size DTS of
the particular property supported by the device.
SupportpdValuel 8 DTS A particular vendor’s device shall support this valye of
the property.
SupportpdValue2 9 DTS A particular vendor’s device shall support this valyge of
the property.
SupportpdValue3 10 DTS A particular vendor’s device shall support this valye of
the property:
SupportddValueM Special DTS A particular vendor’s device shall support this valye of
the property.

13.4.5 DevjcePropCode format

All DevicePropCodes shall take the form of 4 16-bit integer, are referred to using hexadecimal notdtion,
have bits 12 and 14 set to 1, and bit 13 set to zero. All non-defined DevicePropCodes having bit 1|5 set
to zero are |reserved for future use. I a*proprietary implementation wishes to define a propri¢tary
DevicePropCode, bit 15 should also peset to 1.

13.4.6 DevjcePropCode sumniary

The propertiies listed in Table 33 are defined in this International Standard.

Table 33 — DevicePropCode summary

DevicePropCode Name PTP verfion
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+
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Table 33 (continued)

DevicePropCode Name PTP version
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 K| 1.0+
0x5011 DateTime O] 1o+
0x5012 CaptureDelay Q v 1.0+
0x5013 StillCaptureMode (’/\\V‘ 1.0+
0x5014 Contrast N7 1.0+
0x5015 Sharpness . \J 1.0+
0x5016 DigitalZoom A s 1.0+
0x5017 EffectMode /\<< - 1.0+
0x5018 BurstNumlgeQV 1.0+
0x5019 Burstlng(@l 1.0+
0x501A TimelgpseNumber 1.0+
0x501B T‘ixn\gz;pselnterval 1.0+
0x501C ‘\\@\ocusMeteringMode 1.0+
0x501D .0 |UploadURL 1.0+
0x501E o [Artist 1.0+
0x501F C)\V Copyrightinfo 1.0+
0x5020 k\’ . SupportedStreams 1.1+
0x5021 fo\‘ EnabledStreams 1.1+
OXSORV VideoFormat 1.1+
Q&@\?{ VideoResolution 1.1+

5024 VideoQuality L1+
&VOXSOZS VideoFrameRate 1.1+
‘\Q‘ 0x5026 VideoContrast 1.1+
P ?3‘ 0x5027 VideoBrightness 1.1+
Q)\ 0x5028 AudioFormat 1.1+
0x5029 AudioBitrate 1.1+
0x502A AudioSamplingRate 1.1+
0x502B AudioBitPerSample 1.1+
0x502C AudioVolume 1.1+
All other codes with MSN of 0101 Reserved

All codes with MSN of 1101

Vendor extended property code
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13.5 Device property descriptions

13.5.1 BatteryLevel

DevicePropCode = 0x5001

Data type: UINT8

DescForms:

Enum, Range

Get/Set: Get

Description
minimum fi
be set to the|
an enumera
to let the op

example, 10).

Thevalue Oy

battery level is a read-only property typically represented by a range of integeps
bld should be set to the integer used for no power (for example, 0), and the maximunt sk
integer used for full power (for example, 100). The step field, or the individual threshol
fed list, are used to indicate when the device intends to generate a DevicePropChanged ¢
posing device know a threshold has been reached, and therefore should be’conservativ

may be realized in situations where the device has alternate power previded by the tran

The
jould
dsin
bvent
e (for

sport

or some othpr means.

13.5.2 FungtionalMode

DevicePropCode = 0x5002

Data type: UINT16

DescForms:|Enum

Get/Set: Get, Get/Set

allows the functional mode of the'device to be controlled. All devices are assumed to
standard mode”. Alternate modes'are typically used to indicate support for a reduced mode
(e.g. sleep state) or an advanced mode or add-on that offers extended capabilities| The
[ non-standard modes is device-dependent. Any change in capability caused by a change
hlMode shall be evident by)the DevicelnfoChanged event that is required to be sent{by a
capabilities can change. This property is described using the Enumeration form of the
Desc data set. This property is also exposed outside of sessions in the corresponding fi¢ld in
fo data set. The permitted values are given in 5.5.2.

Description
defaulttoa
of operatioi]
definition o
in Function
device if its
DeviceProp]
the Devicelj

13.5.3 ImageSize

DevicePropCode =.0x5003

Data type: Strihg

DescForms: Enum, Range
Get/Set: Get, Get/Set

Description: this property controls the height and width in pixels of the image to be captured that will
be supported by the device. This property takes the form of a Unicode, null-terminated string that is
parsed as follows: “W x H” where W represents the width and H represents the height interpreted as
unsigned integers. Example: width = 800 pixels, height = 600 pixels, ImageSize string = “800 x 600”
with a null-terminator on the end. This property may be expressed as an enumerated list of permitted
combinations or, if the individual width and height are linearly settable and orthogonal to each other,
they may be expressed as a range; e.g. for a device that could set width from 1 pixel to 640 pixels and
height from 1 pixel to 480 pixels, the minimum in the range field would be “1 x 1” (null-terminated), for
a one-pixel image, and the maximum would be “640 x 480” (null-terminated), for the largest possible
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image. In this example, the step would be “1 x 1” (null-terminated), indicating that the width and height
are each incrementable to the integer.

Changing this device property often causes fields in Storagelnfo data sets to change, such as
FreeSpacelnlmages.Ifthis occurs,the deviceisrequired toissueaStoragelnfoChanged eventimmediately
after this property is changed.

13.5.4 Compression setting
DevicePropCode = 0x5004

1

Data type: HHNT

8
DescForms: Enum, Range
Get/bet: 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 representped by either

a rarjge 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 comTession). No
r

atterppt is made in this International Standard to assign specifi¢.values of this property with any
absolute benchmark, so any available settings on a device arerelative to that device only and are
ther¢fore device-specific.

13.5}5 WhiteBalance
DevifePropCode = 0x5005
Data|type: UINT16
DescForms: Enum
Get/bet: Get, Get/Set

Desclription: this property is used'to set how the device weights colour channels. The devicelenumerates
its sypported values for this property.

See Table 34.

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 values with bit 15 set to zero  |Reserved

All values with bit 15 setto 1 Vendor-defined

Manual: The white balance is set directly using the RGB gain property, described in 13.5.6, and is static
until changed.
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Automatic: The device attempts to set the white balance using some kind of automatic mechanism.

One-push automatic: The user must press the capture button while pointing the device at a white field,
at 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
daylight conditions.

Tungsten: The device attempts to set the white balance to a value thatis appropriate for use in conditions
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
DeviceProp
Data type: §
DescForms:
Get/Set: Gef
Description
“R:G:B” whd
the blue gai

“4:2:3” (null
value shoulq

gain

Code = 0x5006
tring

Enum, Range
, Get/Set

this property takes the form of a unicode, null-terminated string that is parsed as fol
re the R represents the red gain, the G represents the\green gain, and the B repre
n. For example, for an RGB ratio of (red = 4, green = 2y*blue = 3), the RGB string cou

| be able to support up to UINT16 integers for RyGand B. These values are relative to

other, and therefore may take on any integer value. This property may be supported as an enume}

list of settiq
(typically “1
that colour

being equal
to “65535:6
magnitude
the capabili
value. An ex
and a step fi

1gs, or using a range. The minimum value Would represent the smallest numerical Y
:1:1” null-terminated). Using values of zero‘for a particular colour channel would mearn
"hannel would be dropped, so a value 6f:“0:0:0” would result in images with all pixel v
to zero. The maximum value wouldtepresent the largest value each field may be set t
b535:65535” null-terminated), effectively determining the setting’s precision by an org
er significant digit. The step valu€ is typically “1:1:1”. If a particular implementation de
y to enforce minimum andfoirmaximum ratios, the green channel may be forced to a

eld of “1:0:1”.

13.5.7 F-Number

DeviceProp
Data type: U

DescForms:

Code = 0x5007
INT16

Entim

OWS:
tents
Id be

-terminated) or “2000:1000:1500” (null-terminated): The string parser for this property

each
rated
ralue
that
hlues
b (up
er of
sires
fixed

hmple of this would be aminimum field of “1:1000:1”, amaximum field of “20000:1000:20000”

Get/Set: Get, Get/Set

Description: this property corresponds to the aperture of the lens. The units are equal to the F-number
scaled by 100. When the device is in an automatic exposure program mode, the setting of this property
via the SetDeviceProp operation may cause other properties such as exposure time and exposure
index to change. Like all device properties that cause other device properties to change, the device is
required to issue DevicePropChanged events for the other device properties that changed as a side
effect of the invoked change. The setting of this property is typically only valid when the device has an
ExposureProgramMode setting of manual or aperture priority.

13.5.8 FocalLength
DevicePropCode = 0x5008
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Data type: UINT32
DescForms: Enum, Range
Get/Set: Get, Get/Set

Description: this property represents the 35 mm equivalent focal length. The values of this property
correspond to the focal length in millimetres multiplied by 100.

13.5.9 FocusDistance

DevigePropCode = 0x5009

Data|type: UINT16
DescForms: Enum, Range
Get/Pet: Get, Get/Set

Descfiption: the values of this property are unsigned integers with (the values corregponding to
millimetres. A value of 0xFFFF corresponds to a setting greater than 655'm.

13.5{10 FocusMode
DevigePropCode = 0x500A
Data|type: UINT16
DescForms: Enum

Get/pet: Get, Get/Set

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

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 setto 1 Vendor-defined
13.5.11 ExposureMeteringMode

DevicePropCode = 0x500B
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 36 are defined.
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Table 36 — ExposureMeteringMode settings

Value Description
0x0000 Undefined
0x0001 Average
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 setto 1 Vendor-defined

13.5.12 FlashMode
DevicePropCode = 0x500C
Data type: UINT16
DescForms:|Enum
Get/Set: Get, Get/Set

Descriptionf the device enumerates the supported values of this property. The values list¢d in
Table 37 ar¢ defined.

Table 37 — FlashMode settings

Value Description

0x0000 Undefined
0x0001 Auto flash
0x0002 Flash off
0x0003 Fill flash
0x0004 Red eye auto
0x%0005 Red eye fill
0x0006 External sync

All other(valtes with bit 15 set to zero Reserved

All'values with bit 15 setto 1 Vendor-defined

13.5.13 ExposureTime

DeviceProp Code = 0x500D

Data type: UINT32
DescForms: Enum, Range
Get/Set: Get, Get/Set

Description: this property corresponds to the shutter speed. Ithasunitsof secondsscaled by 10 000. When
the device is in an automatic exposure program mode, the setting of this property via SetDeviceProp
may cause other 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 result
of the initial change. This property is typically only used by the device when the ProgramExposureMode
is set to manual or shutter priority.
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13.5.14 ExposureProgramMode

DevicePropCode = 0x500E

Data

type: UINT16

DescForms: Enum

Get/Set: Get, Get/Set

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 alist of permitted

expo|

13.5
Devi
Data
Desc
Get/

Desc
corrd
butc

sure program mode settings supported by the device. The values listed 1n Table 38 are

Table 38 — ExposureProgramMode settings

Value Description
0x0000 Undefined
0x0001 Manual
0x0002 Automatic
0x0003 Aperture priofity
0x0004 Shutter prigrity
0x0005 El(;(l)g)ram creative (greater depth of
0x0006 Pfogram action (faster shutter speed)
0x0007 Portrait
All other values with bit 15 set to zero |Reserved
All values with bit 15 set tont Vendor-defined
15 Exposurelndex

cePropCode = 0x500F
type: UINT16

Forms: Enum, Rarige
bet: Get, Get/Set

iption: this property allows the emulation of film speed settings on a digital camera.
spondto the ISO designations (ASA/DIN). Typically, a device supports discrete enume
bntinuous control over arange is possible. A value of 0XFFFF corresponds to the automati

defined.

he settings
rated values
c SO setting.

13.5.16 ExposureBiasCompensation

DevicePropCode = 0x5010

Data

type: INT16

DescForms: Enum, Range

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
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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.

13.5.17

DateTime

DevicePropCode = 0x5011

Data type: String

DescForms:
Get/Set: Gef

Description
represented
significant 1
where YYY)
character, h
seconds pas
optionally b

zone. Appending neither indicates that the time zone is unknown.

This proper;
are implicit]
specificatio}

13.5.18

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

Description;
trigger and
property is
captures su
13.5.27.Inth
independent

13.5.19

I1UIIC

, Get/Set

this property allows the current device date/time to be read and set. Daté.and tim
inISOstandard formatasdescribedinISO 8601, from the mostsignificant ntimber to the
umber. 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 con
h is the hours since midnight 00-23, mm is the minutes 00-59 pastthe hour, and ss.s i

t the minute, with the “s” being optional tenths of a second past‘the second. This strin
e appended with Z to indicate UTC, or + hhmm to indicate that the time is relative to a

ty does not need to use a range or an enumeration, as:the possible permitted time v
y specified by the definition of standard time and thé format given in this and the ISO
1S.

CaptureDelay
Code = 0x5012
INT32

Enum, Range

, Get/Set

this value describes(the amount of time delay that should be inserted between the caj
the actual initiation<ef the data capture. This value shall be expressed in milliseconds.
not intended te-be used to describe the time between frames for single-initiation mu
Ch as burst @p.time-lapse, which have separate interval properties outlined in 13.5.2]
ose casesitwould still serve as aninitial delay before the firstimage in the series was capt
of the time between frames. For no pre-capture delay, this property should be set to zer

b are
least
ss.s”
stant
s the
b can
time

hlues
8601

bture
This
Itiple
and
ured,
0.

StillCaptureMode

DevicePropCode = 0x5013

Data type: UINT16

DescForms:

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

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 setto 1 Vendor-defined

13.5{20 Contrast
DevigePropCode = 0x5014
Data|type: UINTS8
DescForms: Enum, Range
Get/pet: Get, Get/Set

Descfiption: this property controls the perceived contrast of gaptured images. This property may use
an enumeration or range. The minimum supported value is used to represent the least contrast, while
the maximum value represents the most contrast. Typically; a value in the middle of the tange would
repr¢sent normal (default) contrast.

13.5{21 Sharpness
DevitePropCode = 0x5015
Dataltype: UINT8
DescfForms: Enum, Range
Get/Pet: Get, Get/Set

Desclription: this property.-controls the perceived sharpness of captured images. This propgrty may use
an efjumeration or range, The minimum value is used to represent the least amount of sharpness, while
the maximum value geprésents maximum sharpness. Typically, a value in the middle of the range would
repr¢sent normal (default) sharpness.

13.5{22 DigitalZoom
DevigePropCode = 0x5016

DataltssperHINTS
DescForms: Enum, Range
Get/Set: Get, 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. The values listed
in Table 40 are defined.

Table 40 — EffectMode setting

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

13.5.24 BurstNumber
DevicePropCode = 0x5018
Data type: UINT16
DescForms:|Enum, Range
Get/Set: Gef, Get/Set

Description{ this property controls thesatimber of images that the device will attempt to capture ppon
initiation of]a burst operation.

13.5.25 BurstInterval
DeviceProp{ode = 0x5019
Data type: UINT16

DescForms:|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

Get/Set: Get, Get/Set
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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: Enum, Range

Get/an- Get, Can/an

Descfiption: this property controls the time delay between captures upon initiation of
re operation. This value is expressed in milliseconds.

capt\E

13.5
Devi
Data
Desc
Get/

Desc|

13.5
Devi

Data

CePropCode = 0x501C
type: UINT16
Forms: Enum

bet: Get, Get/Set

28 FocusMeteringMode

ription: this property controls which automatic focus'mechanism is used by the devicq
enunperates the supported values of this property. Thé€ values listed in Table 41 are defined

Table 41 — FocusMeteringMode settings

Value Description
0x0000 Undefined
0x000¥ Centre-spot
0x0002 Multi-spot
All other values with bit 15 set to zero Reserved

All ¥alies with bit 15 setto 1

Vendor-defined

29 UploadURL
cePropCode’= 0x501D

typeiString

Desc|

Forms: None

h time-lapse

. The device

Get/Set: Get, 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.

13.5

.30 Artist

DevicePropCode = 0x501E

Data

Desc

type: String

Forms: none
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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 Exifimages that are captured with the device.

13.5.31

Copyright

DevicePropCode = 0x501F

Data type: String

DescForms:

none

Get/Set: Gef

Description
use by the d

13.5.32

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

Description
unique stre
16 may be U
stream-typd

This proper
number bit
streams, wh

, Get/Set

this property is used to contain the copyright notification. This property is\intende
evice to populate the copyright field in any Exif images that are captured with the dev

SupportedStreams (PTP v1.1)
Code = 0x5020
INT32

none

The responder may implement an arbitrary number of streams, each having a distinc
hm-type allocated from O to 31. The first. 16 stream-types are reserved, while the I
sed in any vendor-specific fashions. In this*context, all current video streams defaul
of 0 and all current audio streams default to a stream type of 1.

[y contains a 32-bit mask. Each bittepresents whether a certain stream is supported (st
set to “1”) or not (stream numbel bit set to “0”). Bits 0 to 15 are reserved for stan
ere currently bit 0 is for video streams and bit 1 is used for audio streams. Bits 16

d for
ce.

t and
atter
[ to a

Ffeam
dard
o 31

are reserved for vendor streams. For example, 0x00000001 means only the video stream is supported,

0x0000000
0x0000000

B means video and audi@ stfeam are supported. At least one stream should be supportg
) is not a useful value.

This is a mandatory property-for streaming. If this property is not supported then the responder

not support
the GetStred

13.5.33

streaming atdll)Support for this property implies some streaming support (i.e. suppo
mInfo and.GétStream operations).

EnabledStreams (PTP v1.1)

DeviceProp

d, so

does
rt for

Code = 0x5021

Data type: UINT32

DescForms:

none

Get/Set: Get/Set

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.
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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 v1.1)
DevicePropCode = 0x5022
Data type: UINT32

DescForms: Enum

Get/Pet: Get/Set

Desclription: This DeviceProperty is used to enumerate the supported formats for video streaming and
to select a particular format from the supported set.

This|DeviceProperty has an enumeration form. Each enumeration value is a‘four-byte code known as
a FOURCC code. FOURCC stands for “Four Character Code” (i.e. coded by feur'characters, with the first
ASCI[l character in lower byte and the fourth character in the highercyte). For example| the “M]JPG”
(Motjion JPEG) is represented as a 0x47504A4D UINT32 value. Formal specification of FOURCC may be
found at the www.fourcc.org website.

The |device should enumerate the FOURCC codes in order)from most recommended|to the less
recommended. The FactoryDefaultValue of the DevicePropDesc data set should be the samg as the first
valu¢ in the enumeration.

The [modification of this property often causes changes to the other video properties such as
VidepResolution, VideoFrameRate, VideoQuality. Iithis occurs, the responder is required to issue a
DevirePropChanged event. However, it is reconimiénded to keep other properties unchanggd if possible
and o modify only VideoFrameRate if necessary. The audio stream quality might be alteregl as well.

This|is a mandatory DeviceProperty if video stream is supported.

13.535 VideoResolution (PTP v1.1)
DevigePropCode = 0x5023

Data|type: String

DescForms: Enum

Get/Pet: Get/Set

Descfription+THis DeviceProperty is used to enumerate the supported resolutions for videq stream and
to selecta‘particular resolution from the supported set.

Th]s nnvw‘nprnnnrfv controls the hnl(rhf and width in nlvp]c of the r‘:\hhlrpd video lm:\Gn that Wlll be

supported by the dev1ce This property takes the form of a Unlcode null- termlnated string that is
parsed as follows: “W x 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.

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 data set 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.
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ndatory DeviceProperty if video streaming is supported.

VideoQuality (PTP v1.1)

DevicePropCode = 0x5024

Data type: UINT16

DescForms:

Enum, Range

Get/Set: Get, Get/Set

Description

VideoQualit
perceived vi
an enumera
while high i
in this stand
settings on

This DeviceProperty is used to retrieve or select the quality of the video image.

htegers are used to represent high quality (i.e. minimum compression).No attempt is
ard to assign specific values of this property with any absolute benchmark, so any avai
W device are relative to that device only and are therefore device-specific.

Modification of this DeviceProperty often causes changes to the other video DeviceProperties

as VideoFor
a DevicePrg
if possible 3
optionally a

If this Devic
affects the g

This Device

13.5.37
DeviceProp
Data type: U

DescForms:

Get/Set: Get,

Description
as an averag

mat, VideoFrameRate, VideoResolution. If this occurs, the ¥ésponder is required to

nd to modify only VideoFrameRate if necessary. The.audio stream quality may al{
tered.

eProperty is read-only it will serve only as an indication of how changing of other propg
uality.

Property is recommended but not requirediif video stream is supported.

VideoFrameRate (PTP v1.1)
Code = 0x5025
INT32
Enum, Range
Get/Set

This DeviceRropertyisusedtoretrieve orselectthe rate ofthe video frames. Itisreprese
e intervakbetween two video frames, expressed in microseconds.

Modificatiof of this DeviceProperty often causes changes in other video DeviceProperties
mat, VldeoQuahty, VldeoResolutlon If this occurs, the responder is requ1red to isg

as VideoFor

DevicePropC

y is a DeviceProperty intended to be as close as possible to being linear withyréspdct to
deo image quality over abroad range of scene content, and is represented by either a ranjge or
Fion of integers. Low integers are used to represent low quality (i.e. maximum‘compresfsion)

ade
lable

such
ssue

pChanged event. However, it is recommended to keep other DeviceProperties unchanged

o be

rties

nted

such
ue a
ged

if possible and to modlfy only VldeoQuallty 1f necessary The audlo stream quahty 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.

This is a mandatory DeviceProperty if video streaming is supported.

13.5.38

VideoContrast (PTP v1.1)

DevicePropCode = 0x5026

Data type: UINT16

DescForms:

88

Enum, Range
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Get/Set: Get, Get/Set

Description: This DeviceProperty controls the perceived contrast of video stream. This DeviceProperty
may use an enumeration or range. The minimum supported value is used to represent the least contrast,
while the maximum value represents the most contrast. Typically, a value in the middle of the range

woul

This

13.5.39

d represent normal (default) contrast.

is an optional property if video stream is supported.

VideoBrightness (PTP v1.1)

Devi
Data
Desc
Get/

Desc
use g
whil
woul

This

13.5
Devi
Data
Desc
Get/

Desc|
parti

This
inter
to 32

ceProptode=0x5627
type: UINT16

Forms: Enum, Range
bet: Get, Get/Set

ription: This DeviceProperty controls the perceived brightness of video stream. This p
n enumeration or range. The minimum supported value is used te-represent the least
e the maximum value represents the most brightness. Typically)a value in the middle
d represent normal (default) brightness.

is an optional DeviceProperty if video stream is supportéd.

40 AudioFormat (PTP v1.1)
cePropCode = 0x5028

type: UINT32

Forms: Enum

bet: Get/Set

ription: This property is uséd‘to enumerate the supported formats for audio stream arg
cular format from the supported set.

property identifies-the audio stream format as defined by the fmt chunk in the RI}
change file format)\file specification. Table 42 summarizes a few values for this propert
bits. For a coniplete list of properties, refer to RIFF specifications.

Table 42 — Audio format property (PTP v1.1)

roperty may
brightness,
of the range

d to select a

F (resource
y, expanded

Property Code Name
0x00000001 PCM
0x00000002 ADPCM
0x00000003 IEEE float
0x00000004 VSELP
0x00000005 IBM CVSD
0x00000006 a-Law
0x00000007 u-Law
0x00000008 DTS
0x00000009 DRM
0x00000010 OKI-ADPCM
0x00000011 IMA-ADPCM
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Table 42 (continued)

Property Code Name
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 IBMADPCM
0x0000674f QGG VORBIS 1
0x0000676f 0GG VORBIS 1 PLUS
0x00006750 OGG VORBIS 2
0x00006770 OGG VORBIS 2 PLUS
0x00006751 OGG VORBIS 3
0x00006771 OGG VORBIS 3 PLUS
0x0000FFFF Development
0x0000FFEF<OXFFFFFFFF Reserved

The device |[should-enumerate the audio format codes in order, from most recommended to [least
recommended. TheFactoryDefaultValue of the DevicePropDesc data set should be the same as the first
value in the ledumeration.

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 AudioBitrate (PTP v1.1)
DevicePropCode = 0x5029
Data type: UINT32

DescForms: Enum
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Get/Set: Get, Get/Set

Description: Theis DeviceProperty is used to enumerate the supported bit rate values for a selected
audio format, in bits per second.

This DeviceProperty controls the quality of used compression for the audio stream supported by the
device. This property will be an enumeration.

The modification of this DeviceProperty often causes changes in other audio-related DeviceProperties
such as AudioFormat and AudioSampleRate. If this occurs the responder is required to issue a
DevicePropChanged event.

Thislis a mandatory DeviceProperty if audio streaming is supported.

13.5}42 AudioSamplingRate (PTP v1.1)
DevitePropCode = 0x502A

Data|type: UINT32

DescForms: Enum

Get/Pet: Get, Get/Set

Descfription: This DeviceProperty is used to enumerate the supported sampling rate values fpr a selected
audi¢ format, in hertz.

This|DeviceProperty controls the sampling rate used-fér the audio stream acquisition, sfipported by
the device. This DeviceProperty will be an enumeration. The modification of this DevicePrpperty often
causes changes to other audio DevicePropertiesstich as AudioFormat and AudioBitRate. If this occurs
the responder is required to issue a DevicePropChanged event.

Thislis a mandatory DeviceProperty if audio Streaming is supported.

13.543 AudioBitPerSample (PTP v1.1)
DevigePropCode = 0x502B

Data|type: UINT16

DescForms: Enum

Get/Pet: Get, Get/Set

Descfription:This DeviceProperty is used to enumerate the supported sampling rate values fpr a selected
audi¢ format, in hertz.

This[DeviceProperty shows/controls the bit per sample used for the audio stream acquisition, supported
by the device. This DeviceProperty will be an enumeration. The modification of this DeviceProperty
often causes changes in other audio DeviceProperties such as AudioFormat and AudioBitRate. If this
occurs the responder is required to issue a DevicePropChanged event.

This is a mandatory DeviceProperty if audio streaming is supported. Note that some compression
schemes cannot define a value for AudioBitPerSample, so this property may be zero

13.5.44 AudioVolume (PTP v1.1)
DevicePropCode = 0x502C
Data type: UINT32

DescForms: Enum/Range
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