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Digital Photo Solutions for Imaging Devices
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PTP-IP
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CIPA DC-005-2005
http://www.cipa.jp/

WPA2™

The State of Wi-Fi® Security: Wi-Fi CERTIFIED™ WPA2™
Delivers Advanced Security to Homes, Enterprises and Mobile
Devices (2009)

http://www.wi-fi.org/
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Wi-Fi Protected Setup™ : Easing the User Experience for Home and
Small Office Wi-Fi® Networks (2010)

Wi-Fi Simple Configuration Specification v2.0.0
http://www.wi-fi.org/

Wi-Fi Direct™

Wi-Fi CERTIFIED Wi-Fi Direct™: Personal, portable Wi-Fi® to
connect devices anywhere, any time (2010)

Wi-Fi CERTIFIED Wi-Fi Direct™: Personal, portable Wi-Fi®
technology (2010)
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Directives2 ISO/IEC Directives, Part 2 "Rules for the structure and drafting of
International Standards"
"ISO/IEC M 7 REst 5 2 20 AR OB R UER DR
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http://www.iso.org/
http://www.jsa.or.jp/itn/pdf/itn08_directive02.pdf

UPNP DA1.0 UPNP Device Architecture (UDA), version 1.0.
http://upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0.pdf

DPSPrinter CIPA Digital Photo Solutions for Imaging Devices
DPSPrinter:1 Device Template Version 1.01

DPSConnection | CIPA Digital Photo Solutions for Imaging Devices

Manager DPSConnectionManager:1 Service Template Version 1.01
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1. Overview and Scope

1.1 Introduction

This device template is compliant with the UPnP™ Architecture, Version 1.0 as a vendor
extended device. It defines a DPSPrinter device over IP network.

CIPA DC-001-2003 defines the “Digital Photo Solutions for Imaging Devices (DPS)”
specifications, which enable direct printing between an image source device such as a DSC,
and an image output device such as a printer. The DPS architecture is designed to operate at
the application layer and to be independent of the details of the underlying data transport. The
first-generation solution was deployed over USB. This template defines the next-generation
solution that will be deployed over IP network, utilizing the PTP-IP that enables a PTP

connection over IP network. See [DPS], [PTP] and [PTP-IP] for more information.
3

DPS Application

Independence of the details of the
DPS Layer underlying data transport

PTP

PTP-IP

TCP/IP

Network

Figure 1-1: DPS over IP network protocol stack

DPSPrinter:1 provides the following functionality:
DPS Connection Manager (DPSConnectionManager).

This template does not address:

DPS Discovery
DPS Print Service
DPS Storage Service

1.2 Conventions

The keywords “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,”
“SHOULD,” “SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL” in this
document are to be interpreted as described in [RFC2119].
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1.3 References

[DEVICE] — UPnP Device Architecture (UDA), version 1.0
Available at: http://upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0.pdf

[DPS] - CIPA DC-001-2003 Rev2.0, Digital Photo Solutions for Imaging Devices
Available at:_http://www.cipa.jp/pictbridge/index_e.html

[PTP] — “Photography — Electronic still picture imaging — Picture transfer protocol (PTP) for
digital still photography devices,” ISO 15740:2008

Available at: http://www.iso.org/

[PTP-IP] — CIPA DC-005-2005, “Picture Transfer Protocol” over TCP/IP networks (PTP-IP)

Available at: http://www.cipa.jp

[RFC2119] - IETF RFC2119 - Key words for use in RFCs to Indicate Requirement Levels,
March 1997

Available at: http://www.ietf.org/rfc/rfc2119.txt

21


http://upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0.pdf
http://www.cipa.jp/pictbridge/index_e.html
http://www.iso.org/
http://www.cipa.jp/
http://www.ietf.org/rfc/rfc2119.txt

2. Device Definitions

2.1 Device Type

The following device type identifies a device that is compliant with this template:

urn:schemas-cipa-jp:device:DPSPrinter:1

2.2 Device Model

DPSPrinter products MUST implement minimum version numbers of all REQUIRED
services specified in the table below.

Table 2-1: Device Requirements

DeviceType Root | R/O" | ServiceType R/O' | Service ID?
DPSPrinter:1 Root | R DPSConnectionManager:1 | R DPSConnectionManager

'R = Required, O = Optional, X = Non-standard
2 Prefixed by urn:cipa-jp:serviceld:

2.3 Theory of Operation

2.3.1 Device Discovery

A control point (DPS Print Client, such as a DSC) can discover DPSPrinter devices by the
Simple Service Discovery (SSDP) as defined in [DEVICE].

2.3.2 PTP Connection Establishment

After a DPSPrinter device is discovered, the control point issues the
DPSConnectionManager: ConnectionRequest() action to establish a PTP connection, and then
the DPSPrinter initiates the PTP connection by using PTP-IP. After the PTP connection and
DPS discovery succeed, the control point can utilize the DPS Print Service, and the
DPSPrinter device can utilize the DPS Storage Service. The DPS Print Service and the DPS
Storage Service are based on [DPS], not UPnP architecture.

/ DSC \ / DPSPrinter \
] : DPS Print Service ]
DPS Print Client > DPS Print Server

DPS Storage Service ;
DPS Storage Server < DPS Storage Client

Control Point for

K DPSPrinter

A 4

DPSConnectionManage/

Figure 2-1 Functional components of DPS devices
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3. XML Device Description

<?xml version="1.0"?>
<root xmlns="urn:schemas-upnp-org:device-1-0">
<specVersion>
<major>1l</major>
<minor>0</minor>
</specVersion>
<URLBase>base URL for all relative URLs</URLBase>
<device>
<deviceType>urn:schemas-cipa-jp:device: DPSPrinter: 1</deviceType>
<friendlyName>short user-friendly title</friendlyName>
<manufacturer>manufacturer name</manufacturer>
<manufacturerURL>URIL to manufacturer site</manufacturerURL>
<modelDescription>long user-friendly title</modelDescription>
<modelName>model name</modelName>
<modelNumber>model number</modelNumber>
<modelURL>URL to model site</modelURL>
<serialNumber>manufacturer's serial number</serialNumber>
<UDN>uuid:UUID</UDN>
<UPC>Universal Product Code</UPC>
<iconList>
<icon>
<mimetype>image/format</mimetype>
<width>horizontal pixels</width>
<height>vertical pixels</height>
<depth>color depth</depth>
<url>URL to icon</url>
</icon>
XML to declare other icons, if any, go here
</iconList>
<servicelist>
<service>

<serviceType>

urn:schemas-cipa-jp:service:DPSConnectionManager: 1
</serviceType>
<serviceld>urn:cipa-jp:serviceld: DPSConnectionManager</serviceld>
<SCPDURL>URL to service description</SCPDURL>
<controlURL>URL for control</controlURL>
<eventSubURL></eventSubURL>
</service>
Declarations for other services added by UPnP vendor (if any) go here
</servicelList>
<devicelist>
Description of embedded devices added by UPnP vendor (if any) go here
</deviceList>
<presentationURL>URI for presentation</presentationURL>
</device>
</root>
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4. Test

There are no semantics tests defined for this device.
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Annex B DPSConnectionManager Service Template

CIPA

Digital Photo Solutions for

Imaging Devices

DPSConnectionManager:1
Service Template Version 1.01

Revision 1.0

October 19, 2011
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1. Overview and Scope

P™ Device Architecture, Version 1.0 as a

This service definition is compliant with the UPn
vendor extended service. It defines a service type referred to herein as

DPSConnectionManager service.

1.1 Introduction

This service enables the PTP connection between a DPSPrinter device as a PTP Initiator and
a control point as a PTP Responder. The PTP connection is established by using PTP-IP. See

[PTP] and [PTP-IP] for more information.

Control Point DPSPrinter
DPS Application DPS Application
DPS_Laye_r < DPS Protocol DPS_ Layer
(DPS Print Client) (DPS Print Server)
PTP < p— : PTP

(Responder) rotoco (Initiator)
PTP-IP < PTP-IP Protocol PTP-IP
TCP/IP { TcPip Protocol TCP/IP
Network < Network-specific Protocol Network

Figure 1-1 DPS Communication Stack

The DPSConnectionManager service provides control points with the following
functionality:

Initiating the PTP connection
This service does not provide the following functionality:

PTP connection establishment process
PTP connection

1.2 Conventions

The keywords “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,”
“SHOULD,” “SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL” in this
document are to be interpreted as described in [RFC2119].

Notice: “******” means hidden value.
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1.3 References

[DEVICE] — UPnP Device Architecture (UDA), version 1.0
Available at: http://upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0.pdf

[DPS] — CIPA DC-001-2003 Rev2.0, Digital Photo Solutions for Imaging Devices
Available at:_http://www.cipa.jp/pictbridge/index_e.html

[PTP] — “Photography — Electronic still picture imaging — Picture transfer protocol (PTP) for
digital still photography devices”, ISO 15740:2008

Available at: http://www.iso.org/

[PTP-IP] — CIPA DC-005-2005, “Picture Transfer Protocol” over TCP/IP networks (PTP-IP)

Available at: http://www.cipa.jp

[RFC3986] — IETF RFC3986 - Uniform Resource Identifier (URI): Generic Syntax
Available at: http://www.ietf.org/rfc/rfc3986.txt

[RFC2119] - IETF RFC2119 - Key words for use in RFCs to Indicate Requirement Levels,
March 1997

Available at: http://www.ietf.org/rfc/rfc2119.txt
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2. Service Modeling Definitions

2.1 Service Type
The following service type identifies a service that is compliant with this template:

urn:schemas-cipa-jp:service:DPSConnectionManager:1

2.2 State Variables

The state variables of this service are shown below.

Table 2-1 State Variables

Variable Name R/O! | Data Allowed Value Default
Type Value

PTPResponderlPAddress | R string IP Address and port Not specified
number,
PTPResponderIPAddress =
IPv4address [“:” port],
IPv4address and port as

defined in [REC3986]

RequestResult R string B ", Not specified
******,
*kkkkk

Vendor-defined X TBD TBD TBD

'R = Required, O = Optional, X = Non-standard
2.2.1 PTPResponderlPAddress

This variable indicates the IP address and port number of a device that is the PTP Responder.
If the port (including ““:”) is omitted, the port number is 15740. The DPSPrinter attempts to
establish the PTP connection with the device. The device MUST be the same as the control
point that issues a connection request.

2.2.2 RequestResult

This variable represents the result of a connection request by a control point.

Table 2-2 allowedValueList for RequestResult

Value | R/O | Description

Fhkkkk R Connection request is accepted.

Fkkkkk R Connection request is rejected.

Fkkkkk @) Connection request failed because the DPSPrinter is busy.
Vendor-defined X TBD
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2.3 Eventing and Moderation

Table 2-3 Event Moderation

Variable Name Evented | Moderated | Max Event | Logical Min
Event Rate Combination | Delta per
Event
PTPResponderlPAddress | No n/a n/a n/a
RequestResult No n/a n/a n/a
Vendor-defined TBD TBD TBD TBD TBD
2.4 Actions

The actions of this service are shown below:

Table 2-4 Actions

Name | R/O ‘
ConnectionRequest R
Vendor-defined X

2.4.1 ConnectionRequest

This action is used to request a PTP connection. If the request is accepted, the DPSPrinter
initiates the PTP connection with the device that issued this action by using PTP-IP as defined

in [PTP-IP].
24.1.1 Arguments

Table 2-5 Arguments of ConnectionRequest

Argument ‘ Direction ‘ Related State Variable
PTPResponderIPAddress IN PTPResponderIPAddress
RequestResult ouT RequestResult

24.1.2 Errors

Table 2-6 Errors of ConnectionRequest

Error Code | Error Description | Description

402 Invalid Args See UPnP Device Architecture section on
Control.

501 Action Failed See UPnP Device Architecture section on
Control.
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2.5 Theory of Operation

The DPSPrinter device is a PTP Initiator, and shall initiate a PTP connection. However, since
the DPSPrinter device is a service provider, the DPSPrinter device can not initiate the PTP
connection without a trigger by a control point which is a connection request. To establish the
PTP connection, the control point issues the connection request, utilizing a
ConnectionRequest() action, to the DPSPrinter device, and then the DPSPrinter device
initiates the PTP connection. After the PTP connection and DPS discovery succeed, the DPS
services are available. See [DPS] for details regarding the DPS discovery and DPS services.

2.5.1 Connection Request

When the control point discovers the DPSConnectionManager service in the DPSPrinter
device, the control point can issue a ConnectionRequest() action to establish the PTP
connection. If RequestResult of the ConnectionRequest() response is “******”  the
DPSPrinter device initiates the PTP connection. If the RequestResult is not “******” the
request failed for some reason (e.g. the request is rejected, the device is busy).

2.5.2 Initiating the PTP connection

When the connection request is accepted, the DPSPrinter device attempts to establish the
PTP connection by utilizing the PTP-IP. The PTP connection establishment process is out of
scope of this template. See [PTP] and [PTP-1P] for more information.
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3. XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">

<specVersion>

<major>1l</major>

<minor>0</minor>

</specVersion>

<actionList>

<action>
<name>ConnectionRequest</name>

<argumentList>

<argument>
<name>PTPResponderlPAddress</name>

<direction>in</direction>
<relatedStateVariable>PTPResponderlPAddress</relatedStateVariable>

</argument>
<argument>

<name>RequestResul t</name>

<direction>out</direction>
<relatedStateVariable>RequestResult</relatedStateVariable>

</argument>
</argumentList>

</action>
</actionList>
<serviceStateTable>

<stateVariable sendEvents="no">
<name>PTPResponder|PAddress</name>
<dataType>string</dataType>

</statevariable>

<stateVariable sendEvents="no">

<name>RequestResul t</name>

<dataType>string</dataType>
<allowedValuelList>
<allowedValue> ******</allowedValue>
<allowedValue> **#**#</allowedValue>
<allowedValue> ******</allowedValue>
</allowedValuelList>
</stateVariable>
</serviceStateTable>
</scpd>
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4. Test

There are no semantics tests defined for this device.
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Appendix A. PTP Connection Establishment

Sequence (Informative)

A.l1.Discovery: Advertisement

A PTP connection establishment sequence utilizing Discovery: Advertisement as defined in

[DEVICE] is shown below.

s _ p 4 . p
Control Point DPSPrinter
— — N X o oo ©
- EEEE g | g|zg| _DPS
Wait for IP S|k 8§ é g R E = W?‘i’sfolz P
network_ Z a 3 a = = network
connection o o = connection
IP network connection
establishment
| i =P ST === 1 <
1 PictBridgePrinter device e <o(
; Discovered i1 2 [4] | Notify with SSDP:alive )
- !
Get Device Description
< “Device Description”
Get Service Description
L, “Service Description”
" '~ Contiol Point (PTP '
1
ConnectionRequest() 1 Responder) Discovered
g O —————. 2
InitCmdReq
InitCmdAck o
i Attempt to
. establish the
InitEvtReq PTP connection
InitEvtAck >
PTP connection establishment
DPS Discovery
J -

Figure A.1 PTP connection establishment sequence - Advertisement
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A.2.Discovery: Search

A PTP connection establishment sequence utilizing Discovery: Search as defined in

[DEVICE] is shown below.

~ _ ™ 4 . D
Control Point DPSPrinter
~~ —~ S e o - =
DPS |E&(% & : 5 ~ S|E§| DPS
aga s g 2 & S|t =
Wait for IP < N <3 < ) a g EZ || wait for IP
network 0 I < o = = network
connection & & 2 = connection
IP network connection
establishment
< <
B e e Fo==es g Request with M-SEARCH o
| PictBridgePrinter device HEE) d Iyl S5
; Discovered | | | M-SEARCH Response
I_: ___________________ _I hal
Get Device Description| |
L “Device Description”
il
Get Service Description| |
L “Service Description”
I O e v e RS T
1 Control Point (PTP i
ConnectionRequest() | | | i Responder) Discovered |
> fokokkkk k! e - !
InitCmdReq
InitCmdAck %
> Attempt to
establish the
InitEvtReq PTP connection
InitEvtAck o
PTP connection establishment
DPS Discovery
- J -

Figure A.2 PTP connection establishment sequence - Search
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