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INFRARED DATA ASSOCIATION  (IrDA) - NOTICE TO THE TRADE - 
 
 
SUMMARY: 
Following is the notice of conditions and understandings upon which this document is made 
available to members and non-members of the Infrared Data Association. 
 
• = Availability of Publications, Updates and Notices 
• = Full Copyright Claims Must be Honored 
• = Controlled Distribution Privileges for IrDA Members Only 
• = Trademarks of IrDA - Prohibitions and Authorized Use 
• = No Representation of Third Party Rights 
• = Limitation of Liability 
• = Disclaimer of Warranty 
• = Product Testing for IrDA Specification Conformance 
 
IrDA PUBLICATIONS and UPDATES: 
 
IrDA publications, including notifications, updates, and  revisions, are accessed electronically by 
IrDA members in good standing during the course of each year as a benefit of annual IrDA 
membership. Electronic copies are available to the public  on the IrDA web site located at irda.org.  
Requests for publications, membership applications or more information should be addressed to:  
Infrared Data Association, P.O. Box 3883, Walnut Creek, California, U.S.A. 94598; or e-mail 
address: info@irda.org; or by calling  (925) 943-6546 or faxing requests to (925) 943-5600. 
 
COPYRIGHT: 
 
1. Prohibitions: IrDA claims copyright in all IrDA publications. Any unauthorized reproduction, 
distribution, display or modification, in whole or in part, is strictly prohibited. 
 
2. Authorized Use: Any authorized use of IrDA publications (in whole or in part) is under 
NONEXCLUSIVE USE LICENSE ONLY. No rights to sublicense, assign or transfer the license are 
granted and any attempt to do so is void. 
 
TRADEMARKS: 
 
1. Prohibitions: IrDA claims exclusive rights in its trade names, trademarks, service marks, 
collective membership marks and feature trademark marks (hereinafter collectively "trademarks"), 
including but not limited to the following trademarks: INFRARED DATA ASSOCIATION (wordmark 
alone and with IR logo), IrDA (acronym mark alone and with IR logo), IR logo and MEMBER IrDA 
(wordmark alone and with IR logo). Any unauthorized use of IrDA trademarks is strictly prohibited. 
 
2. Authorized Use: Any authorized use of an IrDA collective membership mark or feature trademark 
is by NONEXCLUSIVE USE LICENSE ONLY. No rights to sublicense, assign or transfer the license 
are granted and any attempt to do so is void. 
 
NO REPRESENTATION of THIRD PARTY RIGHTS: 
 
IrDA makes no representation or warranty whatsoever with regard to IrDA member or third party 
ownership, licensing or infringement/non-infringement of intellectual property rights. Each recipient 
of IrDA publications, whether or not an IrDA member, should seek the independent advice of legal 
counsel with regard to any possible violation of third party rights arising out of the use, attempted 
use, reproduction, distribution or public display of IrDA publications. 
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IrDA assumes no obligation or responsibility whatsoever to advise its members or non-members 
who receive or are about to receive IrDA publications of the chance of infringement or violation of 
any right of an IrDA member or third party arising out of the use, attempted use, reproduction, 
distribution or display of IrDA publications. 
 
LIMITATION  of  LIABILITY: 
 
BY ANY ACTUAL OR ATTEMPTED USE, REPRODUCTION, DISTRIBUTION OR PUBLIC 
DISPLAY OF ANY IrDA PUBLICATION, ANY PARTICIPANT IN SUCH REAL OR ATTEMPTED 
ACTS, WHETHER OR NOT A MEMBER OF IrDA, AGREES TO ASSUME ANY AND ALL RISK 
ASSOCIATED WITH SUCH ACTS, INCLUDING BUT NOT LIMITED TO LOST PROFITS, LOST 
SAVINGS, OR OTHER CONSEQUENTIAL, SPECIAL, INCIDENTAL OR PUNITIVE DAMAGES. 
IrDA SHALL HAVE NO LIABILITY WHATSOEVER FOR SUCH ACTS NOR FOR THE CONTENT, 
ACCURACY OR LEVEL OF ISSUE OF AN IrDA PUBLICATION. 
 
DISCLAIMER of  WARRANTY: 
 
All IrDA publications are provided "AS IS" and without warranty of any kind. IrDA (and each of its 
members, wholly and collectively, hereinafter "IrDA") EXPRESSLY DISCLAIM ALL WARRANTIES, 
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND WARRANTY OF NON-
INFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS.  
IrDA DOES NOT WARRANT THAT ITS PUBLICATIONS WILL MEET YOUR REQUIREMENTS OR 
THAT ANY USE OF A PUBLICATION WILL BE UN-INTERRUPTED OR ERROR FREE, OR THAT 
DEFECTS WILL BE CORRECTED. FURTHERMORE, IrDA DOES NOT WARRANT OR MAKE 
ANY REPRESENTATIONS REGARDING USE OR THE RESULTS OR THE USE OF IrDA 
PUBLICATIONS IN TERMS OF THEIR CORRECTNESS, ACCURACY, RELIABILITY, OR 
OTHERWISE. NO ORAL OR WRITTEN PUBLICATION OR ADVICE OF A REPRESENTATIVE 
(OR MEMBER) OF IrDA SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE THE 
SCOPE OF THIS WARRANTY. 
 
LIMITED MEDIA WARRANTY: 
 
IrDA warrants ONLY the media upon which any publication is recorded to be free from defects in 
materials and workmanship under normal use for a period of ninety (90) days from the date of 
distribution as evidenced by the distribution records of IrDA. IrDA's entire liability and recipient's 
exclusive remedy will be replacement of the media not meeting this limited warranty and which is 
returned to IrDA. IrDA shall have no responsibility to replace media damaged by accident, abuse or 
misapplication. ANY IMPLIED WARRANTIES ON THE MEDIA, INCLUDING THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE 
LIMITED IN DURATION TO NINETY (90) DAYS FROM THE DATE OF DELIVERY. THIS 
WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER 
RIGHTS WHICH VARY FROM PLACE TO PLACE. 
 
COMPLIANCE and GENERAL: 
 
Membership in IrDA or use of IrDA publications does NOT constitute IrDA compliance. It is the sole 
responsibility of each manufacturer, whether or not an IrDA member, to obtain product compliance 
in accordance with IrDA Specifications. 
 
All rights, prohibitions of right, agreements and terms and conditions regarding use of IrDA 
publications and IrDA rules for compliance  of products are governed by the laws and regulations of 
the United States. However, each manufacturer is solely responsible for compliance with the 
import/export laws of the countries in which they conduct business. The information contained in this 
document is provided as is and is subject to change without notice. 
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1. Introduction  
One of the most basic and desirable features of the IrDA infrared communication protocols is the simple 
“point and shoot” usage model of the transport.  IrDA has done an excellent job of defining a transport that 
meets these ease-of-use requirements.  JetSend extends this usage model above the IrDA transport layer 
up into the application space. 
 
JetSend is a device-to-device communications protocol that allows devices to intelligently negotiate 
information exchange. The protocol allows two devices to connect, negotiate the best possible data type, 
provide device status, and exchange information, without user intervention. JetSend acts as on-board 
intelligence allowing devices to communicate directly with one another without the need for a server or 
detailed information (such as a device driver) to communicate with another JetSend device.  Each device 
knows its own capabilities and is able to communicate that information to other devices.  
 
Traditionally, communication between devices requires both the sending and the receiving device to 
understand each other's device-type and device-specific capabilities. Once device type and capabilities 
are determined, the correct device driver software must be loaded on a network server or PC. The device 
driver translates data from the sending device into something the receiving device can understand. 
Basically, there is an intermediary that allows communication to occur between the two devices. As the 
number and types of network-connected devices multiply - especially those intended for ad hoc, 
distributed and mobile communications - the complexities of the traditional model are greatly amplified.  
 
JetSend-enabled devices interact directly with one another. Once communication is established, the 
devices automatically produce a negotiated information exchange at the highest level outcome possible. 
In essence, the devices negotiate, so users don't have to. 
 
JetSend devices communicate with one another through a series of electronic exchanges. Through these 
exchanges, devices share electronic material, or e-material, with each other. The following conversational 
metaphor illustrates an imaginary negotiation between two JetSend-enabled devices. To illustrate, we've 
used a scanner and a printer in this example, but the strength of the JetSend communications protocol is 
that it works across many different device types. PCs, pagers, PDAs, phones, auto-tellers, information 
kiosks, calculators, data collection devices, watches, home electronics, industrial machinery, medical 
instruments, automobiles, pizza ovens, and office equipment are all candidates for using JetSend. 
 
Step 1: The scanner sends information about its capabilities to a printer. "I am a JetSend device. I can 
send you images in grayscale or color with up to 24 bits of color depth and in resolutions from 150 to 1200 
dots-per-inch."  
 
Step 2: The printer receives this information and returns the following. "I'm a JetSend device. Send me 24-
bit color at 600 dpi."  
 
Step 3: The information is rendered as requested and sent directly to the printer.  
 
This negotiation happens automatically. If two JetSend-enabled devices can connect, they can exchange 
meaningful data. They can do this without drivers, without a lot of intermediary networking complexity, and 
most importantly - without user intervention.  
 
JetSend uses an Information Appliance model.  An information appliance, like a household appliance, is 
optimized for a specific purpose, very simple to use, and highly reliable. It may serve a single purpose like 
a small, household appliance, such as a toaster, iron, or blender. Or like a microwave or VCR, it may have 
advanced features and functionality built on top of that specific purpose, but the user experience with the 
basic operation of an information appliance is very simple, and the device is highly reliable.  
 
JetSend enables an intelligently negotiated communication between two information appliances. Each is 
embedded with device firmware or software that contains information about how it works. This firmware 
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includes the JetSend technology and a small amount of device-specific integration code. Because each 
device knows its own capabilities and can communicate these via JetSend, they can interact directly to 
accomplish a specific communications task. This eliminates the need for external device drivers to enable 
communications.  
 
Does this mean device drivers will disappear entirely? Probably not. People who want to use the advanced 
features and functionality of a device will probably use a device-specific driver to access those features. 
But if they simply want to communicate, JetSend allows them to do. 
 
This document provides the necessary information for implementing JetSend using IrDA protocols.  For 
more detailed information about JetSend protocol, refer to [HPJETSEND] Section I: Architectural 
Overview.  For information about JetSend protocol extensions for digital photography, please refer to the 
[JSDIGPHOTO] document.  Further information about many other JetSend topics can also be found at 
http://www.jetsend.hp.com/. 
 

http://www.jetsend.hp.com/
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2. JetSend Overview 

2.1 JetSend components 
JetSend is a protocol for devices to communicate and exchange information. In its simplest form, it is 
quite compact and requires a small amount of code to implement. It can reside on top of any reliable 
transport, such as that provided by [IRDATTP]. JetSend consists of the following pieces:  
 

Transport Independent API (TIAPI)

JetSend Session Protocol (JSP)

JetSend Interaction Protocol (JIP)

Data formats (E-material) Interaction Policies

IrDA Transport XTCP/IP

 
 
Figure 1.        JetSend architectural components 
 
• = an e-material specification, which defines data types and structures which are used to communicate 

information.  The e-material is hierarchical and is used for data, status, control, and contact 
information. 

 
• = an interaction policy specification, which determines the methods that are used to exchange data, 

status, control, and contact information. 
 
• = an interaction protocol, which is used to exchange information surfaces between devices.  The 

interaction protocol uses an information appliance surface exchange model. 
 
• = a session protocol, which structures the dialogue between two devices. The session protocol uses a 

binary packet-based request/response model.  
 
• = a transport-independent API, which simplifies interaction with many different transport layers. 
 
• = an IAS definition and hint bits for the service for using JetSend on IrDA. 
 
2.1.1 JetSend Protocol Versions 
The JetSend Protocol Specification requires that devices support version 0 of all of the protocol layers 
(e.g. JetSend Session Protocol, JetSend Interaction Protocol, etc.).  As an additional requirement, 
implementations of JetSend on IrDA are also required to implement JetSend Session Protocol (JSP) 
version 1.  For information on the JetSend Protocol Specification, see http://www.jetsend.hp.com/. 
 

http://www.jetsend.hp.com/
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2.2 Relation to other IrDA protocols 
The following diagram illustrates where JetSend fits into the overall scheme of IrDA software. 
 

IrLAP

IrLMP (LM-MUX)

TinyTPIAS Services

JetSend
Protocol

JetSend
Application

                                Applications

IrTranP
IrOBEX

IrLPTIrCOMM

 
 
Figure 2.        JetSend in the IrDA architecture 
 
The above diagram places JetSend within the IrDA protocol hierarchy, but it could just as well appear 
above some other transport layer that provides reliable flow-controlled connections. Connection oriented 
operation over IrDA protocol uses TinyTP flow control to allow for multiple logical connections, including 
simultaneous JetSend sessions in both directions. 
 
When JetSend is used over TinyTP, the TinyTP MaxSDUSize parameter is not permitted, and the TinyTP 
layer does not perform segmentation and re-assembly.  
 

2.3 Specification versus Implementation 
This description does not specify any implementation of the protocol; it only defines how the protocol is to 
be implemented on the IrDA transport.  The JetSend protocol assumes that a lower protocol layer 
supports reliable data interchange with other devices (as provided by [IRDATTP]). An appendix discussing 
the use of JetSend over connectionless transports is under consideration. 
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3. Session Protocol 
JetSend first establishes communications with another JetSend device by issuing an open request, which 
can be either active or passive.  An active open initiates a connection and a passive open starts a listen 
mode.  Appliances will typically listen for sessions on all the networks to which they are connected. The 
session will be initiated by one of the devices performing an active open request. 

 
An open request will initiate a process to start a Tiny TP connection.  This process includes performing a 
discovery, starting an IrLAP connection, querying the IAS for the JetSend LSAP, starting a Tiny TP 
connection, and then notifying JetSend of the connection and the Data TTPPDU size which is determined 
by IrLAP negotiation.  Only one Tiny TP connection is required for JetSend to function. 

 
If the JetSend connection is successful a session will be started.  This first session opens a message 
connection by default.  JetSend will multiplex all other message channels through this message channel. 
 
Refer to [JETSEND] for more details. 
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4. JetSend IrDA IAS entries and service hint bit 
In normal wired communications, the first step is attaching the cable to the two devices.  When using 
JetSend, a three-step process of discovery, characterisation, and connection, thereby attaching the 
“infrared cable” replaces this.  These steps are explained in [IRDALMP], but the JetSend unique parts are 
discussed here.  There are two such parts: a new discovery hint bit, and new IAS entries. 

4.1 JetSend hint bit 
The JetSend hint bit is defined as bit 13. Hint bit 13 is overloaded with all object exchange protocols, such 
as JetSend, IrOBEX, IrTranP. 
 

 Byte 2 

Bit Function 

8 Telephony 
9 File Server 
10 IrCOMM 
11 MESSAGE 
12 HTTP 
13 JetSend 
14 (?) 
15 Extension 

 
The JetSend hint bit must be set for any device that has an IAS object with classname JetSend.  To find 
out more, a prospective client must query the IAS. 
 

4.2 JetSend IAS entry 
The IAS is a database of infrared services, a sort of yellow pages listing what a device can provide.  An 
IAS Object consists of a classname and one or more attributes that serve to advertise a service or group 
of related services on a device (see [IRDALMP] for details).  The classname for JetSend services is 
“JetSend”. 
 
The JetSend IAS entry has at least the LsapSel attributes. The LsapSel attribute is needed in order to 
make a connection (see [IRDALMP] specification).  A device should not allow multiple services with 
identical IAS entries, or the client must in effect toss a coin to decide among them. 
 
The following section shows the detailed format of the attribute for a JetSend IAS entry. 
 
4.2.1 LsapSel Attribute 
LsapSel (Link Service Access Point Selector) is the unique “address” or id of the service within the context 
of one device, and is needed to connect to that service. Use of this attribute is mandatory. 
 
To query for the LsapSel of a JetSend IAS entry, use the following format. 
 
Class Name Attribute Name Value Type Description 
JetSend IrDA:TinyTP:LsapSel Integer 

(0x01) 
The IrLMP LSAP/TTPSAP of the Tiny TP entity that provides access to 
the service being advertised 
 
Legal values are restricted to the range 0x01-0x6F. 
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5. Appendices 

5.1 Appendix 1: Using JetSend over IrDA Ultra-Lite (Connectionless use) 
JetSend has been designed to operate in a connectionless environment.  The JetSend Session Protocol 
can provide connection services and JetSend has been successfully implemented in at least one 
connectionless environment (e.g. UDP/IP).  However, the IrDA UltraLite proposals will have to be 
examined in further detail to make an exact determination of whether it provides all of the transport 
features required by JetSend (e.g. reliable delivery). 
 

5.2 Appendix 2: References 
 
IRDALAP Serial Infrared Link Access Protocol, IrLAP, Version 1.1, Infrared Data Association 

IRDALMP Link Management Protocol, IrLMP, Version 1.1, Infrared Data Association 

IRDATTP Tiny Transport Protocol, TinyTP, Version 1.0, Infrared Data Association 

IRDAIAS IrLMP Hint Bit Assignments and Known IAS Definitions, Version 1.0, IrDA 

JETSEND HP JetSend™ Communications Technology Protocol Specification, Version 1.5 

JSDIGPHOTO JetSend  Digital Photography Application Note, Infrared Data Association 

 

5.3 Appendix 3: Further Information 
Please refer to our web site for updates to the specification: 
 

http://www.jetsend.hp.com
 
The web site also contains information on licensing the HP JetSend Developer’s Kit, our certification 
program, logo and brand name information and more. The developer’s kit contains source code that 
implements the protocols specified in this document.  
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