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Abstract

Live Mesh is a fsoftware-plus-servicesoplatform and experience from Microsoft that enables PCs

and other devices to ficome aliveo by making them aw
enabling individuals and organizations to manage, access, and share their files and applications

seamlessly on the Web and across their world of devices.
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INTRODUCTION

Why Live Mesh?

Today we live in a world of the Web and a world of devices. Although the
Web is at the center of our experiences, those experiences are delivered
through a diverse range of increasingly powerful devices. As we take
advantage of this new digital world, our experiences often become fractured
and complex. We create and accumulate massive amounts of data, with the
information and applications we care about residing on different devices and
spread across the Webh. We also interact with a broader array of people,
struggling to stay connected with them and informed of the latest
happenings. We are in need of, and
wor ks o c omp untes thay briegit plieagather.

Microsoft is starting to solve these and many related problems with Live
Mesh, a platform experience that uses the Internet as a hub to bring together
your data, devices, applications, and the people you want to connect with
into your own ofha& iselwaysaup-to-Gateeandhavailable from
anywhere. With Live Mesh, Microsoft believes that:

€ aur devices should work together.

D

gqur data and applications should be available from anywhere.

€ hie people you need to connect with should be just a few clicks away for
simple sharing, collaborating, and learning more about them.

€ au should have all the information you need to stay informed.

What is Live Mesh ?
Li ve Me sdiwareplusaseniicesoplatform and experience that enables

PCs and ot her devices to Acome aliveo

through the Internet, enabling individuals and organizations to manage,
access, and share their files and applications seamlessly on the Web and
across their world of devices. Live Mesh includes:

A A platform t hat defines and model s a
between devices, data, applications, and peopled made available to
developers through an open data model and protocols.

A A cloud service providing an implementation of the platform hosted in
Microsoft data centers.

A Software, a client implementation of the platform that enables local
applications to run offline and interact seamlessly with the cloud.

A A platform experience that exposes the key benefits of the platform for
bringing together a user& devices, files and applications, and social
graph, with news feeds across all of these.

What differentiates Live Mesh is its underlying platform. As a platform
company, Microsoft believes in the power of the operating environmentd and
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that if that environment is built correctly, the entire ecosystem will benefit.
Live Mesh is built on the Live Services Platform, providing a Web-centric
Mesh Operating Environment that evolves the user experience from one of
AMy Compwdw to one of thé Mgr atMeescanteoof thdt t h
experience. (For more information on the Live Services Platform, go to
www.mesh.com/blog.)

While many existing offerings may appear similar in that they utilize hosted
services for storage, sharing files, or peer-to-peer connections between PCs,
most of those products fulfill only one specific need. Live Mesh is unique in
that it takes a more robust approach, bringing together all of this functionality
in one offering. By weaving together the best of software and Internet
services, Live Mesh delivers a platform and experience that is
comprehensive yet simple and open.

Who Will Benefit ?

Live Mesh provides a xpeeemcalthatpds ybujautlet wo
center of your digital world by connecting you with the people you care about

and putting you in control of your information, applications, and devices. As

such, it can benefit anyone who uses the Internet and has more than one
deviced or has only one PC but wants to access its data or applications from

nearly anywhere. Early adopters will likely be technology-savvy individuals

who today struggle with multiple devices. However, this user base will
expand over time as more and more individuals see the benefit of a Live

Mesh approach to simplifying their computing experiences, sharing
information, and staying connected.

Specific benefits of Live Mesh include:

A Devices Working Together. Live Mesh brings the Web to your devices
so that your data and applications are seamlessly synchronized and
aware of each other, communicating over encrypted channels to help
keep user data secure.

A Anywhere Access. The information you put in your mesh is available
from any of your other devices, including your own personal Live
Desktop that resides on the Web. Live Mesh also provides remote
desktop functionality for situations where you need to take full control of
a device remotely.

A Simple to Share. With Live Mesh, you can simply invite a friend or
colleague to share a folder, giving them access to view or edit only the
files you put in the folder. Live Mesh keeps track of and synchronizes the
changes across your mesh.

A Stay Informed. Live Mesh has a robust news feed system that allows
you to easily keep track of the activities you care about, including the
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online status of your friends or colleagues, changes to files and folders in
your mesh, and the status of your devices.

A Closer Look
The remainder of this document examines how Live Mesh enables you to:

A Keep data automatically synchronized across devices with Live Mesh
folders, including the ability to share data with other Live Mesh users.

>

Access devices and applications remotely with Live Mesh Remote
Desktop, which lets you take full control of any device in your mesh from
virtually any PC with a Web browser and Internet connection.

>

Access your mesh from any Web browser with Live Desktop.

>

Stay abreast of whaMeSsNewspsorgog can easilwi t h
keep track of friends or colleagues, changes to files and folders, and
status of the devices in your mesh.
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DEVICES ACTING
TOGETHER

Devices View

Below is an example of the Live Mesh Devices page (see Figure 1), a
visualization of your personal computing environment. Live Mesh breaks
down the seams between these devices by making all your information
accessible on any device and making those devices accessible no matter
where you are. Live Mesh delivers this experience by building on the Live
Services Platform Mesh Directory, which associates your identity with the
devices, files, applications, and people that are part of your mesh.

@ Live Mesh Devices - Windows Internet Explorer (=@ %
@U + [@ https://testmesh.com/Web/Devices.aspx ~ 8 [ 4] x| [tive Search B <
e 4% [@ LiveMesh Devices = f v B v @ v [)Page v &Tooks v ”

Demo User~ |

Desktop™ | Devices "~ News

Home Desktop

Add Device

Live Desktop

Online

| Connect > JTSE)

Storage Get Started: Use your Live Desktop to access
folders and devices from the web. You can also
icised 2dd a device to synchronize folders with your
0 MB of 5120 MB used mesh and connect to it remotely.

©2008 Microsoft | Privacy | Legal Code of Conduct | Report Abuse | Safety | Developers | Help Central | Account | Feedback

@ Internet | Protected Mode: On #®100% ~

Figure 1: Live Mesh Devices page after adding multiple devices.

Everyone starts with one device, the Live Desktop, which can be accessed
with any supported Web browser. This 0
access information in your mesh even w
devices. (Live Desktop is discussed in greater detail later in this document.)

You can see in Figure 1 that devices can use Live Mesh to share their status

or other information. The screen shot shows one device reporting itself as

online and healthy, a second device reporting itself as online but requiring
attention, and a third device with no status currently reported. Over time,
Microsoft expects devices such as PCs, mobile phones, printers, and more to
communicate to the user and with each other using the mesh. In addition,

just as the Live Services Platform makes it possible for devices to publish
information to the mesh, it also enables users and other devices to reach in

to manage or interact with those devices. Youdl | see an exar
with Live Mesh Remote Desktop.
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Adding a Device

To synchronize folders with the Live Desktop, youd | | first need
device to your mesh. This is done by installing the Live Mesh software, which
assigns a unique cryptographic identity to the device and associates that
device with your mesh. The Live Mesh software also includes a
synchronization runtime, extensions to the Windows Explorer shell that make

it easy to interact with your mesh, and support for Live Mesh Remote
Desktop, which is discussed later in this paper.

The same process applies when installing subsequent devices. Aftery o u 6 v e
added a device, youol | h av e LiwecMeshsfaders foom that u r
device (either from the notifier or Windows Explorer) and the added device

will appear in the Live Mesh notifier. A Live Mesh entry will appear in the

Start menu under All Programs.

The Live Mesh software is installed on a per-user basis, and all data and
settings are stored in the same manner. In addition, no changes to firewall
policy are made during installation. This eliminates the need for administrator
rights or consent dialogs during the installation process, isolates the impact
of the software, and makes it simple to uninstall. However, there are several
ways in which Live Mesh can be enhanced using optional components that
do require administrator rights to install, including peer-to-peer network
connectivity and enhanced Live Mesh Remote Desktop support. Computers
with Microsoft Update turned on should get updated automatically with the
latest version of the Live Mesh software as it becomes available.
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LIVE MESH NOTIFIER After installing the Live Mesh softwar
(see Figure 2) in the notification area of your Windows taskbar.

T 1:05PM

Figure 2. Live Mesh notifier icon (appears second from left).

Hovering on the icon brings up the Live Mesh notifier, which provides a
convenient way to access, manage, and
your mesh. Today, the notifier provides three views:

A Folders, which provides information on and access to the folders in your
mesh.

A Devices, which provides information on and access to the devices in
your mesh.

A News, which enables you to stay abreast of the activities in your mesh.

Figure 3 shows the devices view in the Live Mesh notifier. We 61 | expl
features of the notifier later in this document, after adding some information
to your mesh.

® Live Mesh 1cch previc

Demo User x

Devices

Home Deskto
i ™ P
é&.!“. Online

A5 Live Desktop
A

Online

. t( Laptop
i { |

Offline

Work

Online - Cennect to device

Manage devices

Figure 3. Live Mesh notifier devices view.
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LIVE MESH FOLDERS

| f y ou have more than one computer,

problems of making sure the files you need are always on hand, no matter

which device youd r e .uAnd,nof course, i f youor e col

documents at work or putting together a photo album at home, there will be
files that youd adnt to share with colleagues, friends, and family.

Live Mesh folders solve those problems by enabling you to share and
manage folders across devices. Folders can be synchronized among devices
in your mesh and shared with other users, who can access the folders you
share through their own meshes. Through Live Desktop, Live Mesh also
offers a cloud-based storage service that enables you to access your data
even when all your devices are unavailable.

Live Mesh folders deliver two key features that set them apart:

A Robust synchronization among peer devices and a storage service in
the cloud.

A Arich collaboration spacet hat 6s more than just

From an end-user perspective, Live Mesh folders appear just like the other
folders on your hard drive, with a standard file path. You can copy or move
files between Live Mesh folders and other folders on your device, and your
applications can read or write into those folders as they would any other
folder.

Behind the scenes, the Mesh Operating Environment keeps folders
synchronized across your mesh. Similarly, developers who want to make
their appl i-awtrcendtake dilvaetayd of the Mesh Operating
Environment APIs to determine the status ofd and interact withd files,
devices, and other users across the mesh. This will enable the delivery of
iopt drmnilireegenabled of f 1 i ned seénxwyhieh applicatoas will
always have local access to data, eliminating the need to worry about the
availability of network connections or whether users are working offlined in a
way similar to the Cached Exchange Mode feature of Microsoft Office
Outlook 2007.

Creating a Live Mesh folder

When you add an existing folder on your device to your mesh, it continues to
exist in the same location on your hard drive, where it looks and acts like
other local folders. You can still drag and drop, copy and paste, or save files
or other folders directly to it. There are three ways to add a folder to your
mesh from your device:

A Make any existing folder on your device a Live Mesh folder by right-
clicking the folder and then clicking Add folder to your mesh.

A Drag and drop a folder into Live Mesh Folders, a location under My
Computer in Windows Explorer that shows all folders in your mesh.

First Look: Live Mesh 7
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A Open Live Mesh Folders, right-click in Windows Explorer, click Live
Mesh Options, then click Create folder in your mesh.

By default, a copy of the folder is added to your Live Desktop and files are
synchronized when they are added or modified. You can also adjust how
Live Mesh folders are synchronized across your mesh, enabling you to
specify the devices on which you want the folder to be available and when to
synchronize files. This is another example of how the Live Services Platform
makes it possible for all your devices to work together, giving you a way to
view status and manage settings for any device in your mesh.

[ {
Add folder to your Live Mesh 22 |

Add Live Mesh folder to your devices
This folder will be synchronized with this device in the following location.

Name: Vacation Pictures

o
L

Location: C:\Users\Demo\Desktop\Vacation Pictures

Choose when to synchronize this folder with each device:

Device Synchronize files

Work Never with this device ¥

Live Desktop When files are added or modified ¥

Laptop When files are added or modified ¥

Home Desktop When files are added or modified ¥
i4 Hide synchronization options [ OK ] [ Cancel ]

Figure 4. Adding a Live Mesh folder.

Working Offline

Live Mesh is designed to work offline as well, enabling you to interact with
Live Mesh folders on your local device in the same way as you would with
any other folder. When you go online again, any changes to your Live Mesh
folders will be synchronized across your mesh.
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Demo User ¥

v Work offline
Sign Out

Exit

Live Desktop
Online

Laptop

»

vl
-

E

Unknown

Work

Unknown

d
-

=

Manage devices

Figure 5. Working offline.

Future Directions

Today, Live Mesh folders provide the ability to synchronize files. However,
the Live Services Platform was designed with a flexible data model that can
also represent applications, discussions, settings, and more. Over time, Live
Mesh will deliver new experiences built around other types of data.

In addition, the Live Services Platform is designed to support a federated
storage model that will enable enterprise customers to host their own storage
services, ensuring that their data is never stored in a Microsoft data center.
More information on how federation works will be provided later in 2008.
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THE MESH BAR

After youbve created a Live Mesh fol
folder on your device:

A In the notifier, click the Folders icon, then select a folderd or click
Manage folders and then double-click the desired folder

A Open the Live Mesh Folders folder in Windows Explorer and double-
click the desired folder

The Live Mesh software extends Live Mesh folders with the Live Mesh bar, a
companion windowt hat provides an integrated
this folder across the meshd and is especially useful for collaborating with
other users.

Synchronized Devices

In the Live Mesh bar, under Synchronized Devices (see Figure 6), you can
see how the folder is being used within your mesh. Yo u 6 | Imachkine e
presence and synchronization status for the folder, as well as a convenient
link to manage synchronization settings for the folder.

=l®3] = | s -
1® Live Mesh -t

i Name Date taken Size News

C/Q [l « vacation P... - l ‘,‘ [ search A

‘ Organize "~ " Views W Slide Show (g, Burn

Il Documents Members 4

E Pictures o E TR ...
B Music — : - Synchronized Devices
More » e e S ~—4 Edit

Folders ™ Turtle_bay waikiki_waves catamaran "A‘ Home Desktop
Bl Desktop S50 online
ﬂ S A& Live Desktop
Public _ S S
1% Computer 3 ‘ A
¥ Network P'h‘ aptop .
Control Panel N ] &5 Online - Connect to device
2] Recycle Bin

EL‘ Vacation Pictires View_from_lanai church

w LiveMeshLogs

a\ 5 items

Figure 6: Live Mesh bar i Synchronized devices view.
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Members

Devices and folders ar en 6 yourtmesho other| y
people are, too. In the Live Mesh bar, under Members, you can see who else
has access to a Live Folder and invite friends or co-workers to share the
folder. Live Mesh uses the Activities service in the Live Services Platform to
monitor which folders users have open, enabling you to easily know when
other members are looking at the same content (as indicated by the orange
square). The same view also integrates status information from other
services such as Windows Live Messenger, showing whether the members

of a folder are online or offline (see Figure 7).

l=[3] % ]
== 1® Live Mesh 1c05 i i
uu lll <« Vacation P... v l#,‘ |55/_;y:h ol
‘ Organize™~" " Views
5 ks Name) Date taken Size News
E Documents Members &l
i 3 [ -~
g Pictures e o - 1 e Add | Edit
Music i t
— - 200 ER< ~ = Q 0
W5 - w & David Pelton e
Sy Demo User e
Folders ol Turtle_bay waikiki_waves catamaran Q
& Shannon Kempe ™
Bl Desktop
nf Demo
1. Public
1% Computer 1
& Network )
1 1
Control Panel g m
2] Recycle Bin e i o
lilJ Vvacation Pictures ANIem: onel S
u LiveMeshLogs
‘ 5 items
> Synchronized Devices

Figure 7: Live Mesh bar i Members view.
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NEWS With people woven throughout your mesh, you can stay abreast of their
activities. The News view in the Live Mesh bar builds on the Activities service
in the Live Services Platform to give
folder, providing an easy way to see w
folder. Behind the scenes, the Mesh Operating Environment handles news
entries the same way as files and folders, synchronizing the data throughout

your mesh so that itéds

al ways avail

C/Q "L « Vacation P... v I‘,‘ | Search p

‘ Organize v 4 Views v #& Slide Show (g Burn

Favo Name Date taken Size

E\ Documents
E Pictures
B Music

More »

Folders v catamaran church Turtle_bay
Bl Desktop
ﬂ} Demo
1) Public
1% Computer
& Network
Control Panel
5] Recycle Bin
EL; Vacation Pictures
e LiveMeshLogs

L

View_from_lanai waikiki_waves

@\ Live Mesh Tech preview

News
New post | View all

&2 Shannon Kempe said,
Sure did... it takes great pics!

<> Demo User said,
Shannon - I really like the church
picture. Did you take that with

your new camera?
3:25PM

| gk Shannon Kempe added picture
church.jpg 12:29PM

| &b David Pelton added picture
View_from_lanai,jpg 12:28PM

Lgb David Pelton added picture
catamaran,jpg 12:27PM

Members &4

Synchronized Devices

Figure 8: Live Mesh bar i News view.

Keeping you up to date is a core concept of Live Mesh, so news is prevalent
throughout the system. Live Mesh provides a broader view of news in the
notifier, showing you the most recent activities across all of your folders.
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Figure 9. News view in Live Mesh notifier.
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