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Figure 1. 
The DLNA vision

Introduction

The Digital Living Network Alliance (DLNA) is working to turn its vision of interoperable 
networked devices in the home into reality. More than 100 member companies are 
committed to providing seamless interaction between consumer electronics (CE), mobile 
technology and personal computers (PC). The DLNA believes this is best accomplished 
through a collaborative effort to produce interoperability guidelines for networked media 
devices. To support the creation of these detailed design guidelines, the DLNA has 
developed some overall guidelines based on a comprehensive set of use cases and 
scenarios. These are being released in June 2004 and refer to established standards from 
organizations offering open industry standards. They provide CE, mobile and PC vendors 
with the information needed to build interoperable digital home platforms, devices and 
applications. This white paper summarizes some of the use cases being modeled to 
drive the development of guidelines and gives an overview of how the DLNA generated 
the first version of its Interoperability Guidelines version 1.0. 

DLNA Vision 

DLNA companies are working to turn the vision of a networked home into reality for 
consumers around the world. This vision integrates the Internet, mobile and broadcast 
islands (see Figure 2, next page) through a seamless, interoperable network. This will 
give manufacturers the opportunity to provide unique value to consumers. In this vision, 
a digital home contains a wide variety of devices that can store, access and play different 
forms of digital media with device control intelligence distributed throughout the home 
network. Sophisticated control applications orchestrate the behavior of network devices. 
For example, an intelligent platform such as a PC, advanced set-top box, digital TV, 
or networked control pad can manage and distribute rich digital content from devices 
such as digital video recorders (DVRs), network DVD players and multimedia mobile 
phones to devices such as TVs, stereos, or wireless speakers and monitors. With proper 
licensing, premium content from companies providing movies and music will also be 
shared in the networked home of the future.
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General Approach 

A year ago, DLNA decided to align the key leaders in the CE, mobile and PC industries 
to deliver home network digital interoperability. This was an ambitious goal, given that 
these industries historically have delivered innovative consumer products independently. 
CE and mobile device manufacturers have created new mass-market product categories 
with brand recognition, ease-of-use and attractive pricing. PC manufacturers traditionally 
differentiate on integration, hardware and software applications and delivering new 
products to market quickly through the development and adoption of standards. 
By combining the attributes of each industry and following a collaborative approach, 
DLNA promises to deliver more compelling solutions for end users. DLNA recognizes 
that the success of a common interoperable domestic network is fundamental to creating 
new product categories and getting innovative products to market quickly.

Success depends upon the creation of an ecosystem of companies that together offer a 
broad set of complementary products and services. Moreover, it requires a standards-
based interoperability framework that defines interoperable building blocks for devices 
and software infrastructure. In addition, the framework will have to cover physical media, 
network transport, media formats, streaming protocols and (in the future) digital rights 
management mechanisms. 

Figure 2. 
The “Digital Islands”
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Understanding End User Needs

The DLNA realized that the characteristics already outlined are necessary but will not 
bring success by themselves. A deep understanding of end users, their environment and 
current use of technology is critical, as is a clear sense of their attitude to new capabilities 
and an understanding of the features that will ensure the quick uptake and diffusion of 
products into the market. The companies decided to use the established approach of 
use cases to document this knowledge. The next section of the paper describes use 
cases and usage scenarios, the process of refining them and how the DLNA then derived 
detailed technical guidelines based on recognized industry standards.

Use cases are descriptions that define a user need, the context of use and behaviors that 
meet that need. They may hint at the value derived from meeting the need, but do not 
provide much detail. Use cases describe fundamental human needs that are not likely to 
change in their broad scope over time. They act as umbrella categories that each have 
one or more usage scenarios associated with them. 

A usage scenario provides details about the user (attitudes, knowledge, habits, 
experience), the use context (social factors, environment, information requirements) and 
the solution that supports or enables the particular use. The solution gives an insight into 
the technologies that may meet the need at various times. 

By maintaining a consistent list of use cases, the DLNA can track how innovation will 
improve the user experience by meeting core needs for entertainment, sharing and 
management of digital media using evolving technological solutions. The associated 
usage scenarios will trace the changes in the industry’s solutions.

Use Case / Usage Scenario Example

Use Case: The Home Office: 
behavior: Using the home office to meet personal and business needs.
needs: Business – during the day – communication (phone, email, fax, video), 
productivity, content (letters, memos). 
Personal – in the evening – information, communication with family/friends 
(email, etc.), Creativity...for both, “who” is critical....
context: The room, furniture, infrastructure, type of business, family details, type of 
equipment (computer, printer, stereo) and so on.
Usage Scenarios: Each describes details of different people’s use, showing how 
different needs, contexts and people drive the use of different technologies at 
different times.
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Deriving Technical Guidelines from Use Case Descriptions

The DLNA followed a rigorous process to generate, filter and refine the usage descriptions 
that would drive the technical work. The process is summarized in the Figure 3 below and 
consists of the following steps: 
1. DLNA member companies submitted use cases and associated usage scenarios to 

the Use Case Subcommittee (UCS). This effort was guided by established definitions of 
use cases.1)

2. The UCS filtered the usage scenarios and split them into “immediate”, “next-version”, 
or “future” categories.

3. The resulting use cases and scenarios were analyzed to look for common elements 
and consistent features and redundant use cases were deleted. Care was taken to 
ensure that the remaining use cases adequately illustrated the range of capabilities 
intended by the member companies. 

4. The remaining use cases were prioritized by the UCS using a points system. 
The prioritized list clearly indicates which capabilities should be enabled first for the 
development of guidelines. 

5. The resulting “higher priority” use cases were simplified even further through a process 
of abstraction. This consists of capturing the essential elements of each usage 
scenario and removing technically non-essential details. This allowed the design 
guidelines to represent all of the functionality and user experiences described in the 
usage scenarios with a relatively small set of device classes and function/capability 
categories. 

6. Technical guidelines based on established open standards (AV or networking, 
for example) were then developed to guide the creation of products that would make 
the high-priority usage scenarios possible. These guidelines were published to the 
entire DLNA organization for review and are being released to the public in June 2004 
as DLNA Home Network Device Interoperability Guidelines version 1.0.

1) Writing Effective Use Cases, 
Alistair Cockburn, Addison Wesley 2001; 
Use Cases: Requirements in Context, 
Daryl Kulak and Eamonn Guiney, 
Addison Wesley 2000

Figure 3. 
UCS Process
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Digital Home Device Classes and Usage Categories

Device Classes
Products in the homes of early adopters of digital technologies can involve one or 
more types of device described in this section, along with a wired or wireless network. 
These basic elements provide a new way to acquire, create, manage and enjoy personal 
digital content. The most common devices are described below. This is not an exhaustive 
list, but a taster of the products and prototypes that are expected to come to the market 
in 2004.

Digital Media Server (DMS) Devices: These can source, acquire, record and store media 
based on the digital home interoperability model. They also enforce content protection if 
required. DMS products will often include rendering capabilities (described below) and 
may have intelligence, such as device and user services management, rich user 
interfaces, media management/aggregation and distribution functions. Some examples 
of these devices include:
• Advanced set-top boxes (STB)
• Digital video recorders (DVR)
• Personal and laptop computers
• Stereo and home theaters with hard disk drives (for example, music servers)
• Broadcast tuners
• Video and image capture devices, such as cameras and camcorders
• Multimedia mobile phones

Digital Media Player (DMP) Devices – These devices enable users to select and play the 
digital media stored in the home network. Examples include:
• TV monitors
• Stereo and home theaters
• PDAs
• Multimedia mobile phones
• Wireless monitors
• Game consoles
• Digital media adapters (DMA)

The guidelines consist of detailed interoperability requirements organized in major 
categories, such as Networking and Connectivity, Device Discovery and Control, 
Media Management, Media Format Profiles, Media Transport. Each guideline entry lists 
the device classes that it applies to, making it easy for device developers to identify 
mandatory and optional interoperability features.

Use Categories
In reviewing the full set of version 1.0 usages, the team noticed that most of the 
interactions described fell into one or more of the following four use categories:
• Player pulls content from server (2 box pull2)): A local user interface (UI) on a media 

rendering device finds and selects content to play from a media server device. 
For example, a digital media adapter (DMA) connected to a digital television pulls 
content from a PC for viewing.

• Server sends content to output device (2 box push): A user interface on a media server 
device is used to select a media player device and content to send. For example, 
a laptop is used to send media content to a digital television.

2) The actual term used in the technical 
guidelines.
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• Send content from server to output device using a remote (3 box 3rd party): 
A controller device is used to find and select content and choose a device to play it on. 
For example, a wireless PDA is used to find and select content on a server, then to 
select a specific digital television for output, and finally to initiate streaming of the 
content to the digital television.

• Send or receive content from a server to a device for future use and/or storage (2 box 
upload/download): A device is used to upload or download content to or from a media 
server or storage device. For example, a wireless PDA is used to download images or 
audio files from a PC so they can be taken out of the home.

Note that DLNA Design Guidelines v1.0 covers the first of these use categories. 
The others will be covered by subsequent versions of technical guidelines, as described 
in the DNLA charter.

Use Cases and Usage Scenarios from which Technical Guidelines 
were derived3)

In this section, we survey some of the main use cases and usage scenarios used to frame 
and constrain the Interoperability Guidelines version 1.0. For selected usages, we will 
provide an excerpt from the Interoperability Guidelines to show how the guideline relates 
to the usage and user experience described. The first few scenarios describe a fictional 
narrative about a family and several friends and how they can use a network to find and 
view pictures and slideshows. The remaining examples are not connected, but show 
snapshots of daily life and how different people may be affected by these technologies as 
they create, manage and enjoy various types of media.

• Mary Campbell stores lots of photos on her computer, taken with her digital camera. 
When her friend Karen comes to visit, Mary wants to show her the photos. She picks up 
the infrared (IR) remote control that works with her plasma TV in the living room, selects 
the pictures she is interested in from a list displayed on the TV (the pictures actually reside 
on her PC in another room), and displays the photos on the TV screen. As they talk, 
Karen mentions travel, and Mary recalls that her husband, Jim, recently returned from a 
business trip to China where he bought a brand new camera phone and has saved most 
of the pictures he took on his laptop computer. Karen mentions she’d like to see Jim’s 
China pictures, as well as some more of Mary’s. Mary picks up the remote again and 
selects “pictures” as before. A listing of all the photos on their digital home network 
shows up on the screen, including both the den PC and Jim’s laptop in the kitchen. 
She selects some China pictures, then searches on “Hawaii” to view the photos they 
took on their recent vacation. Mary selects several to share and they begin displaying on 
the TV....

Here we see an ability to manage and view images that is generally rare today. The new 
experiences are supported by a set of DLNA guidelines in the 1.0 specification and are 
embodied in a few products that are already available, with more soon to hit the retail stores. 

It is useful here to map out the connections between the scenario and the framework that 
the DLNA is using for the guidelines. 3) Note – these usage scenarios were 

submitted as separate pieces of content, 
generated by representatives from different 
companies in the DLNA. For readability and 
interpretability, they have been edited to 
“flow” more like a connected narrative in 
this white paper. No details of the content 
have been altered, nor has any content 
been added. 
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First, notice that the interactions described are all supported by the following use and 
device categories: 
• Device: DMS – the PC and laptop with the pictures stored on them (server) and DMP – 

the plasma television output device and the remote control that mediating interaction 
with the TV.

• Use: 2 box pull – the user relied on the TV’s remote to find and select pictures, then pull 
them down to the television for display. Because the source of the pictures is accessed 
from the viewing device, the action is called a “pull”. If the user interface had been on 
the PC or laptop then the action of sending the pictures to the TV would be a “push”.

The technical guidelines in the 1.0 specification each enable particular elements of usage 
scenarios submitted by member DLNA companies. They do so by defining how to 
implement the features and capabilities described in the usage scenarios using 
established technology standards (e.g., 802.11, MPEG2, etc.). The guidelines were 
actually developed to enable a small set of Device and Use categories (two of which are 
summarized above), which describe the common, essential elements of all of the usage 
scenarios. In this way, DLNA engineers were able to write guidelines in the most efficient 
way, rather than creating a much larger set of (potentially) redundant guidelines that tied 
to the individual usage scenarios.

• While Mary and Karen are chatting downstairs, Jim comes into his bedroom and turns 
on the bedside TV and the digital media adapter (DMA). He selects “Home Servers” on 
the menu using the IR remote for the TV. A listing appears on the screen, showing his PC, 
his wife’s PC and the living room DVR (digital video recorder) are listed. He selects 
“Living Room DVR” from the list, picks a title “The Tonight Show, NBC” from the program 
list and pushes “play”, stretching out on the bed to enjoy the monologue. Later that night, 
Jim is working on the PC in the den. At 9:00 pm, a tennis match being played in Asia that 
Jim has been looking forward to starts and a notice pops up on the PC to remind him to 
tune into the show. He launches the “DLNA Viewer” software on his PC and selects 
“DVR” in the living room. In the content list, he selects “ESPN” and directs the DVR’s 
tuner to select the appropriate broadcast station. John watches the program in the corner 
of the PC display as he continues with his work.

Figure 4. 
Digital content access
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• Later that night the Campbell daughter, Jill, is watching the women’s World Cup soccer 
playoffs on the digital TV in the family room when her little brother, Paul, comes in with his 
friend Jimmy. They want to watch a TV show Paul recorded on the DVR last night, so Jill 
uses the TV remote to stop the soccer broadcast. She finds the boys’ movie on the video 
list, directing the DVR to stream it to the family room digital TV. In her bedroom, Jill picks 
up the remote and turns on the analog TV and DMA – directing the DMA to get the 
broadcast from the tuner. In a few seconds, the game continues playing on the TV in her 
room, as it is sent over the home network and translated to a playable format by the DMA. 
She plops onto her bed and thinks how much she likes having shows “follow” her around 
the house like this...

• It is Saturday night in the Campbell house and everyone is relaxing. Jim is listening to 
the wirelessly networked stereo he has in the garage, which he controls with a remote 
from the workbench. He has on some old jazz he has stored on the den PC. The music is 
streaming over the wireless home network from the PC to the stereo. In the upstairs 
bedroom, his wife Mary is cuddled up watching a TV show that she recorded earlier in 
the week on their networked PVR, which is in the family room. She selects the program 
and adjusts play settings from the bed, even though the media is stored on a device in a 
different room of the house. The wired network from the PVR ensures a high-quality 
experience. Jill is sharing some camp pictures with two friends in the family room. 
They are watching the pictures and giggling, oblivious to the fact that the pictures are 
stored on the den PCl.

• Alone in his room, older brother John selects a sports news program with the user 
interface on his DLNA-certified TV. The program – which is stored on the den PC’s DVR – 
does not include internal chapter indexing such as “golf news” or “baseball news”. 
John is not interested in golf, so he fast forwards past the golf news, searching for the 
baseball segment. John accidentally goes too far, so he then plays the program backward 
until he gets to the beginning of the baseball news.

The scenarios above summarize user experiences with media in the home that cannot be 
achieved with widely available products today, although they may be approximated by 
trained engineers who can reconfigure existing technology. The DNLA’s design 

Figure 5. 
Home network
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interoperability guidelines mean that the CE, mobile and PC industries can now work 
towards providing these experiences for normal consumers in the near future. By ensuring 
interoperability across brands and harnessing the power of current PC technology, 
blending it with key capabilities currently available in consumer electronics solutions, 
DLNA will enable the era of open-standards based media entertainment in the home. 
This is an important step in further integrating different types of computing, consumer 
electronics and communications devices... and in providing exciting new experiences and 
capabilities in media management and consumption in the home.

Future DLNA Use Cases and Guidelines

In the previous section we surveyed some of the main DLNA Home Networked Device 
Interoperability Guideline usages. Remember, however, that the total set of usages 
created by DLNA member companies is much larger than the set eventually codified in 
the current guidelines. Those not addressed in version 1.0 were set aside with the 
expectation that they would be addressed in future versions of the guidelines. Defining 
the guidelines that will enable and support these future scenarios is the charter of 
DLNA’s Mobile Handheld Sub-committee (MHS) and the Future Use Cases Task Force. 
Both teams aim to ensure that the pipeline of up-and-coming usages is full of appropriate 
descriptions of user experiences at sufficient detail to support future engineering 
guidelines. Their work builds on the experience gained by the UCS and Home Network 
Device Interoperability Guidelines version 1 sub-committee and aims to find better ways 
of incorporating a deep understanding of end-user needs into the cycle of technological 
innovation and development. This section will summarize the work of these two groups, 
showing how its forward-looking scope and ongoing efforts to understand the twin trends 
of end-user needs and technology innovation/diffusion fuels innovation within the DLNA. 

Mobile Hand Held Devices in the Home
The digital home environment features mobile handheld devices such as digital cameras, 
camcorders, portable/wireless music players, PDAs and mobile phones. The DLNA aims 
to create use cases that integrate these devices and their content seamlessly into the 
home network.

Nowadays, mobile phones and personal digital assistants (PDAs) perform a variety of 
functions such as messaging, recording audio, playing FM radio, capturing images and 
recording videos in addition to handling voice and data traffic. These expanding roles 
have promoted the rapid growth of these devices in the consumer market. Of the five 
different handheld devices listed at the beginning of this section, all except the mobile 
phone and PDAs were created for a specific task and are optimized for it. But the 
mobile phone can play multiple roles in addition to supporting traditional voice calls. 
It is essential to guarantee the interoperability of devices playing such a range of 
important roles. 

Unlike devices permanently located at home, mobile devices can easily be used to 
capture content while away from the network and bring it back. In order to enjoy the 
content, users need to be able to upload it to a media server on the home network using 
Wi-Fi® or Bluetooth. 

Another unique capability of handheld devices is the potential to use them like remote 
controls to control other devices in the home. This multiple role suggests that focussing 
on the role of handheld devices in the home network will be important and fruitful.
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Of course, the overall goal of introducing mobile devices into the home network is to 
ensure their smooth interoperability with other devices. Users should not be puzzled 
about content formats or connection methods, but must be able to use and enjoy the 
technology in their home and the homes of their friends and family. The DLNA is therefore 
working on mobile handheld guidelines as a part of its deliverables for the future. 

Three Representative Mobile Usage Scenarios
The scenarios outlined below show the types of user experiences that DLNA will enable. 
They clearly indicate that introduction of mobile hand held devices into the home network 
will provide new experiences and value for end users. These scenarios are not covered in 
first version of DLNA Design Interoperability Guidelines, but have been included here to 
provide a preview of the experiences and capabilities that will be supported by DLNA’s 
work in the near future. DLNA is working on mobile handheld guidelines, which will be 
published later.

Tina likes to take both still images and video clips with her mobile phone. When arriving 
home she wants to save the pictures and video clips on the media server where she 
backups all her media. Tina’s phone is connected to the home network either with a 
Bluetooth (BT) or using a Wireless LAN interface. She clicks on her mobile to search for 
media servers and selects the media server, where she uploads the files from her mobile 
to the right folder. As it happens, this media server doesn’t support the content formats 
used by the mobile handheld device for pictures, video or audio. However, the media 
server carries out the media conversion on the fly and Tina does not have to be bothered 
by the whole issue at all. Once the material is on the media server Tina can easily share it 
with the rest of the family by showing it on the living room digital television. She can use 
her mobile device (for example, cell phone) to look for the content on the media server 
and use it as a remote control to select output devices, parameters for playback and 
other functions.

While Tina is busy watching the videos and TV shows of her choice, her brother John is 
listening to the collection of music clips his garage band made the previous weekend. 
He’s making a selection to be downloaded from the home media server to his mobile 
device so that when he’s visiting his friends they can also share the music. At his friend’s 
house he can stream the music from his mobile device and they can listen to it through 
the home stereo system. Playing this content on a friend’s home stereo requires being 
accepted onto the network and using control commands from the mobile handheld to 
guide the play.

Figure 6. 
Accessing content with a 
mobile device
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The ability to connect mobile devices to the home network is clearly a requirement for all 
these scenarios. This could be achieved using Bluetooth, WLAN, or some other 
technology. It is also essential that the content is in a format compatible with those used 
by output devices in the home. Finding solutions that meet these requirements is at the 
very core of DLNA’s work. Users should not be puzzled about content formats or 
connection methods, but just want to use the technology they have purchased easily. 
The next section will look more closely at the extensions of the different use cases and 
how they might function in future. 

Use Cases for the Future – the Future Use Case Task Force

Enabling mobile devices to interact with digital home networks and media stored on the 
network is a natural next step for the DLNA. Recognizing that it needs to create a queue 
of usages for consideration on an ongoing basis, the DLNA has created the Future Use 
Case Task Force. This group is charged with identifying and documenting the market and 
technical trends that will shape future the selection of future DLNA use cases. These 
criteria are illustrated by identifying and documenting examples that will be of high value 
to consumers. These provide a vision and guidance for future use case selection. 

Use cases are simply data-descriptions and as such it is easy to create them as category 
bins containing a set of usage scenarios. Because they are an expression of human 
need, they also change less rapidly than the underlying technologies that enable them. 
The DLNA has to decide which use cases will have the highest value to the consumer at a 
given point and when mass market technology will make each use case a real possibility. 
The guideline development process has to balance these two questions.

The DLNA identifies which use cases are most valuable to consumers by asking member 
firms to submit use cases that they think are worth considering, complete with input from 
their marketing departments, and prioritizing them by company vote. Many of the use 
cases that are considered interesting from a consumer view may not attain high priority or 
be approved for inclusion in the first version of the interoperability guidelines simply 
because they cannot be implemented using today’s mass market open standards. 
Valuable use cases in this category are considered for future phases of DLNA guidelines.

Examples of next-phase use cases that provide high value to the consumer may include:
• Accessing premium content that requires the user to adhere to digital rights 

management policies. Such policies might include limited viewing, copying or 
redistribution rights, or payment of some kind to the copyright or distribution owner.

• Remotely accessing a home network, whereby a user located outside of their home can 
nonetheless access their home network, thereby enabling them to do such things as 
program their personal video recorder to record a show or monitor their security camera 
while they’re away on vacation.

• Authenticating that a user on a home network is indeed who s/he claims to be. 
• Authorizing a given user to gain access to selected resources on the home network. 

In combination, authentication and authorization capabilities on a home network are a 
powerful combination. For example, they allow an authorized user that subscribes to 
premium content to download it and play it back on an authorized player.
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Conclusion 

Prior to the DLNA’s creation, most technology development efforts have focused on 
technology and cost concerns. The DLNA’s user-centered approach has been adopted 
by a wide array of companies working at the forefront of products that merge the CE, 
mobile and PC worlds. This is evidence that the industry recognizes that technology 
must meet a higher standard if it is to become a central part of people’s lives, rather than 
an aid to boost productivity. As the realms of computing, consumer electronics and 
mobile communications continue to merge, users will demand improvements in simplicity 
and interoperability, reliability, usability and quality of experience. The DLNA companies 
recognize this, and their approach to the creation of the Interoperability Guidelines 
reflects this. 

The DLNA’s work has focused initially on developing use cases, usage scenarios and 
technical guidelines. The supporting documents to this work set a precedent for both the 
consumer electronic and personal computing industries by producing technology 
guidelines based on open standards and derived from descriptions of end-user needs. 
As outlined in this white paper, use cases and usage scenarios have been used to frame, 
drive and constrain the technical content of the guidelines. 

We’ve seen that use cases are categories of usage that describe basic human needs that 
don’t change markedly over time. The association of detailed usage scenarios with use 
cases allows DLNA and the industry to track how technology solutions change over time 
and assess improvements in its ability to meet and then exceed users’ needs and 
expectations and delight them in unexpected ways.

As new products based on the first guidelines begin to appear and enable experiences 
like those described in this paper, the DLNA group will already be at work on the next set 
of guidelines derived from new use cases and usage scenarios. It focuses on enabling the 
next set of capabilities and ensuring that home media and networking experiences will 
continue to improve in quality, capacity and excitement. Stay in touch with the work and 
progress of the DLNA by logging on to the URL (http://www.dlna.org). 
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