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Preface

In physical science, it is referred to as “angular momentum”.  For Information Technologies professionals, staying “ahead of the curve” is the key to longevity.  For myself, having a complete understanding of Windows 2000 and Windows XP while they were in the BETA test phase, enabled me to build upon those experiences and later master the technical aspects of those operating systems.  Longhorn will require the same due diligence, because the final gold code will be a completely new experience!  The three pillars upon which Longhorn is built:  Avalon, Indigo and WinFS; as a developer, my analysis always begins with the foundation, and that means the Windows File System.

Introduction and Commentary
We all know that Longhorn is coming, albeit delayed, but what is the "technology behind the hype" all about?  When a viable release candidate becomes available, probably in 2005, Longhorn will represent a completely new end-user "experience".  Before we proceed further, let's explore and define a few generally accepted terms.  The "end-users" community can be comprised of anyone; everyone from system administrators to customer service representatives, lawyers, doctors, firefighters, and so on.  Software developers and computer programmers have always referred to those who make “use” of the software and man / computer interfaces we design as "users".  I have never been very comfortable with that label, but until a more endearing term is accepted..... "experiences" are those interactions and/or interfaces that we as developers design, code, and incorporate into any digital computer system.  Digital computers are literally any device that incorporates a microprocessor or CPU.  The one thing that super computers, mainframe computers, servers, desktops, routers, switches, PDAs, cellular telephones, satellites, wrist watches, microwave ovens, et al, have in common are the software and software technologies that make them go. Without software, all of these devices are dead and useless conglomerations of silicon and polystyrene.

 

An "end-user experience" is simply a creative blend of three basic concepts that persist from the "legacy" days of "data processing", or in a more contemporary vernacular, the origins of Information Technologies.  All operating systems, management instrumentations, diagnostics tools, system utilities, and software applications incorporate these concepts, and are implemented using creative programming techniques and methodologies.  Presentation, Communication, and DATA.  The "genius", behind what many of us take totally for granted, is the intuitive operation of devices that we use in everyday life.  Intuitive operation of digital devices is referred to as "user friendliness".  The general acceptance (amongst users) of a digital product, or software solution, often lies in its user friendliness.  We as developers often realize that no matter how functional the software we design, code and deliver actually is, "users" will avoid it like the plague unless it is easy to operate.  Many times, specific training is required to make full use of the software we develop.  If the software is sufficiently complex (i.e. medical billing encoding, database administration, etc.), managers and directors may even require that their users (staff) get formal training and/or pass a battery of certification exams.

 

Longhorn:  When we talk about the next generation of Windows (codenamed Longhorn), we are referring to a managed code platform (WinFx) that incorporates, basic operating system services upon which presentation, communication, and data services are built.  Presentation:  includes documents, media services, user interfaces, desktop services, hardware and software rendering, membership and security services, and is the responsibility of AVALON.  Communication: includes messaging services, connectivity, channels, ports, protocols, etc.  This is where INDIGO comes in.  At the heart of the information producing digital device is the foundation upon which all information technologies are built ..... DATA.  The engine responsible for managing that data is called the file system, and that falls within the realm of WinFS!  WinFS, before we go any further, is not a next version of or replacement for NTFS, rather it builds upon the NTFS sub-system and enhances the user's experience by incorporating a whole new data model.  Part 1: WinFS is a general overview of this new file system and it's capabilities.

 

Part 1 - WinFS:  "WinFS" is the code name for the next generation storage platform in Windows "Longhorn." Taking advantage of database technologies, Microsoft is advancing the file system into an integrated store for file data, relational data, and XML data. Windows users will have intuitive new ways to find, relate, and act on their information, regardless of what application creates the data. Also, "WinFS" will have built-in support for multi-master data synchronization across other Longhorn machines and other data sources. The platform supports rich managed Longhorn APIs as well as Win32 APIs. 

In short, WinFS builds upon the NTFS sub-system.  Immediately above NTFS is the "relationship engine".  Simply put, relational database technologies build and maintain logical "relationships" between instances of data recorded in a file system.  These data relationships effectively group relevant data into data ”sets” that can be easily selected and transformed into meaningful information.  A "structured query language" or SQL (call) allows programmatic access to data stored in a database.  The WinFS relationship engine was developed incorporating the technology introduced in Microsoft's relational database solution, SQL Server.  WinFS also supports "schematizing" the data recorded in the file system.  Consequently, the data can now be parsed using XML and software can be developed to exploit this powerful capability.  The entire file system structure, effectively, now resembles a relational database.  But WinFS is more than a database management system or file system..... much more!  Please view the following multimedia multicast, and then come back and together we’ll explore WinFS even further!

 


mms://AMSoftwareServices.NET/WinFS.wmv
The Windows File System (WinFS):

"WinFS" (Windows File System) is the storage platform for Microsoft Windows Code Name "Longhorn." This paper presents an overview of "WinFS" and how it makes possible a better experience for both you, as a developer, and your users. 

What Is "WinFS"?

"WinFS" is the active storage subsystem in "Longhorn" that is used for searching, organizing, and sharing data. "WinFS" maintains a store of items and their properties, and provides a system service in "Longhorn" to retrieve information when it's needed. Because "WinFS" allows organization and retrieval of items based on properties (such as author or title), users can find things more quickly. Users can also organize, relate, and act on their documents, music, photos, e-mail, calendar information, and other types of items more efficiently.  Within the user experience "WinFS" has many roles and capabilities, but principally "WinFS" is: 

A storage medium for all end-user data.

As a storage platform, "WinFS" extends beyond a traditional file system and relational database system. It is the store for all types of data, whether structured, semi-structured, or unstructured. By default this includes events, locations, tasks, contacts, appointments, annotations, and other types of data. The data structure follows a well-defined schema that explains clearly what the data is for, and how it can be used.

A data model built on relational database technology and NTFS.

The "WinFS" platform supports an extensible programming model that can access data in the underlying store using relational, object-oriented, and XML-based APIs. An application can also access data using the existing Win32 file system API, which means that Win32 applications can continue to work with files on "Longhorn" and take advantage of some "WinFS" capabilities with little or no extra programming effort.

A more secure place to store data.

Every item in "WinFS" is protected by its own security descriptor. "WinFS" controls access to stored items, and audits user actions. Like the Windows security model, "WinFS" security uses discretionary access control to enable access to "WinFS" items by users and by resource manager applications such as file and print services. 

A set of domain-specific schemas.

"WinFS" contains a set of common schemas called Windows types—for example, Contacts, Sound Tracks, Messages, and Pictures. Windows Explorer provides a way to display and manipulate these types. If the Windows types don't meet your application needs, with "WinFS" you can customize, or extend, a type. Applications can also create new types. 

A set of services that make data actionable.

"WinFS" provides a set of data services for monitoring, managing, and manipulating items. "WinFS" is active, meaning that it is a data-driven platform in which data flow can be monitored and managed. Users or applications can be notified of various events and can create custom rules that determine how and when notifications should be delivered. For example, you can use "WinFS" to forward e-mail messages to a mobile device when the recipient is in a meeting.

A new user experience in the "Longhorn" interface.

"Longhorn" takes the Windows XP task-based folders to a new level by letting users categorize their data, and then filtering their view of the information by criteria that they assign. For example, a user could organize music by song title, artist, album, year released, track, song duration, or genre, and then filter the view of the matching music so that they see only songs titles beginning with the letter "L." With "WinFS" users can access anything they need by familiar contexts rather than by digging through a hierarchical folder tree.

Benefits of Using "WinFS"

Storage today can have almost unlimited capacity, but users still have outdated methods for organizing and accessing hundreds or thousands of files. It is simply too hard for users to organize and find data that is spread across multiple drives, network shares, and other storage media. To improve the storage experience, that data needs to be complemented by useful metadata that users can find, relate, and act upon. "WinFS" is designed to answer that need.

From a technical viewpoint you might say that the main benefits of "WinFS" derive from the schematized and item-centric data model, unified data storage, and data services such as synchronization, notification, and a common security model. But from a user perspective, the exciting news is that "WinFS" enables users to organize related information, search across that information, and act on the information in a more intuitive and logical way. 

In "WinFS," how information is organized is separate from how that information is stored physically. How users and applications organize information is also separate from how the information is saved. Data can be organized using a connected folder structure, namespaces, properties, tables, invariant identities, or relationships. 

To benefit developers, the "WinFS" platform supports unified data services for all end-user applications. Integrated data services such as synchronization, notification, a unified store, and a common security model, and their integration with other technologies such as peer-to-peer networking and directory services, make data sharing among applications easier. These data services enable you to write applications that exchange data with applications built by other software developers. Also, "WinFS" works with other Windows-based technologies to allow information sharing remotely with both "WinFS" and non-"WinFS" stores.

Through the "WinFS" API, applications can manipulate shared information in the "WinFS" data store, no matter which application populated the information. For example, an application can reuse a common address store, rather than create a separate address book and force users to re-enter all their contacts.

Consider how many address books exist on the typical office computer today. Applications can't easily access information stored by these address books in a consistent way because the various address books don't have a common API. Writing custom code to manipulate information in the various data stores through widely varying APIs is much more time consuming and error-prone than consistently using the "WinFS" API. 

Key User Benefits:

"WinFS" gives users a better way to:

Find their files and data 

· Files and data are easier to find with "WinFS."

· Users can organize information in ways that make sense to them.

· "WinFS" provides an integrated view of information.

Relate their data 

· Information is much easier to discover.

· Data is interrelated and smarter.

Act on their data 

· "WinFS" can control and manage data flow.

· Users can set preferences for how information is handled.

· Users can work anywhere, anytime, any place.

Key Developer Benefits:

"WinFS" gives developers:

New file system capabilities 

· Current applications work on "Longhorn" and share new technology.

· There are metadata and relationships on most file formats.

· There are metadata handlers for custom file formats.

New Windows primitives 
· Applications can integrate with new technologies in Windows.

· "WinFS" is extensible to accommodate additional data.

New data subsystem capabilities 

· Developers can build smart, connected applications.

· Data can be shared among different applications from common stores.

· Branded data can be applied to other applications and the Windows shell.

Storage Concepts

The following list defines some of the basic "WinFS" storage concepts.

Sets

The "Longhorn" storage model for "WinFS" is designed on the concept of collections of items called sets. A set can be defined either by explicitly associating an item with other items using relationships, or by specifying a property predicate (for example, "Author=Walter and CreationDate>9/10/2003").

The core types of sets are dynamic and static sets. 

Dynamic Sets

Dynamic sets are the results of queries based on the properties of items (for example, image files or all files created in February) in "WinFS" that are run against certain locations (called the scope). The sets can be used across different computers. For example, scope can include the computer you are using, a shared server, or a company's network domain.

In "WinFS," dynamic sets are the preferred way that users can organize their files—not by location, but by the properties most relevant to them. For example, an attorney could organize her documents by client name and case number. She could then see all the documents related to a particular client and case. She could browse to her documents by either client name or case number and then use the other property to narrow the results. If she had a document that applied to three different cases, she could associate the document with all three cases without having to make copies of the document or manage shortcuts.

Static Sets

Static sets are lists of items that are stored within "WinFS" and that don't share common properties. For example, a music play list is a list of pointers to actual music files stored on some physical media. The files can be stored in different locations, but the lists can be used across different computers, and users can control the hierarchy of the lists.

Static sets are best used to organize items that have no properties in common. For example, a user might maintain a list of documents he's working on. The documents have no properties in common. 

Why shouldn't the user just create a common property with a specific value for all the documents in the set—in other words, use a dynamic set? Because set membership in a static set is explicit: an item remains in the static set until the user explicitly removes it, independent of the item's properties. For a dynamic set, set membership is implicit: an item is in the dynamic set depending on the current values of item properties used in the query that defines the dynamic set. 

Another way to think about this is that using a dynamic set for all such instances of this example would create properties that have the sole purpose of indicating membership in a set, and nothing else. It would be strange to see such properties listed with true properties such as Author or Title. Thus, a static set is the right choice in this example. In another example, a user might be comparison-shopping for a client. She builds a list of the various products, adding properties about each one (price, performance, etc.). She mails the list to her client. When her client receives it, he can follow links to the product Web sites, and see the properties, as well as sort by them. Static sets allow the user to associate properties with the list, rather than requiring that all properties be added to the items referenced by the list.

Folders

Traditionally, a folder represents the location and organization of programs and files. In "WinFS," a folder is a particular kind of static set composed of items, which provide one form of organization. For example, a user preparing a presentation might need to ensure that the presentation is saved to his laptop, and is available offline, so he creates a folder and moves the presentation there. The folder offers both security for the presentation and a static location where the presentation resides.

Folders can be used in a number of other scenarios. For example: 

· A knowledge worker wants documents on his team's server to appear in dynamic lists on his computer, so he adds the team folder on the server to his scope. (A scope is a query run against certain locations.) To ensure security, he asks his IT administrator to create a folder on the server and to add the team members to the folder's access control list (ACL). 

· An IT administrator changes the default scope of each user's folder and changes the default Save location to their folder on the server, which provides them the same access to their items regardless of which local machine they are using. 

· To partition users' data on a system, Windows creates separate user profile folders for each user. 

Items

Items are the primary data containers. Each item contains multiple properties to hold the data, and a reference to a type that defines what properties the item has. An item may contain additional properties that are not defined by its type. A type is a schema that defines the structure of an item, relationship, or extension. Types may refer to other types to form an inheritance tree. Each item, relationship, or extension of a given type contains the properties defined by the type, as well as the properties defined by the type's parents.

A given type can be used with items, relationships, or extensions, referred to as item types, relationship types, and extension types
Relationships

A relationship is an association between two items—the source and the target. Like an item, a relationship has a type that defines the required structure of its data, and may have additional properties attached. Relationships are the basic building blocks for static sets.

Extensions

Like items, an extension contains properties defined by a type. However, an extension must be associated with only one item, and the types used for extensions are distinct from the types used for items. An item can have at most one extension of a given type. For example, a CRM (Customer Relationship Management) application could create a new extension type called "Customer Information" and add an instance of this to any item.

Properties

Properties are the smallest data containers. A property consists of a PropertyName (used to refer to a particular property in a collection of properties) and a value. The value may be a primitive type (such as integer, string, or filestream), or it may be more complicated. A PropertyName is used to refer to a particular property in a collection of properties.

The Windows XP shell used a specific and simplified type system with a single level of inheritance. "Longhorn" deprecates the use of perceived types in favor of the "WinFS" type system. In the "Longhorn" architecture, data types are defined using the "WinFS" Schema Description Language. The properties defined in the data types are mapped to Windows Explorer view fields, which is what users see as the properties of a given data type. 

Synchronization

Data synchronization services keep information that is stored in different devices and locations synchronized at all times, with minimal user intervention.

The "WinFS" synchronization platform is designed to meet the following objectives: 

· Allow applications and services to efficiently synchronize data between different "WinFS" stores. 

· Enable developers to build effective solutions for synchronizing data between "WinFS" and non-"WinFS" stores. 

· Provide developers with appropriate interfaces to customize the synchronization user experience. 

· Provide custom conflict resolution handlers to resolve synchronization conflicts. 

Information Agents

"WinFS-IA" is a platform for building a new class of personalized applications that act on behalf of users. These applications, called information agents, perform actions based on three factors: schematized data in "WinFS," user-created rules, and user context.

For users, information agents act as automated personal assistants. The user defines preferences for an information agent, and the information agent performs actions, such as routing communication, or configures operational settings for the user. This frees users from having to manually manage each piece of information that arrives on their computer, which reduces the user's information management workload.

For developers, information agents enable event-driven programs that respond to predefined user preferences (such as "don't interrupt me when I'm busy"), instead of responding to manual user intervention. To obtain user preferences, developers provide schematized templates, which users can then use to build rules.

Using the schematized data in "WinFS" and the schematized decision logic of an information agent, "WinFS-IA" enables users to personalize the operation of their computers. This combination of schematized logic and user customization provides better use of the data on the user's computer and reduces the user's information management workload.

File System Capabilities

"WinFS" supports efficient indexing of file content, which enables rich querying that is very difficult to achieve with other file systems. For example, in "WinFS" it is easy to search files based on their content and other criteria such as file name, title, author, or date of publication. This would be difficult, if not impossible, in a traditional file system such as NTFS. In addition, "WinFS" still has efficient streaming capabilities—the cornerstone of traditional file systems—to handle large data values.

"WinFS" can also be used with computers running earlier versions of Windows that support the NTFS file system. Files stored in "WinFS" can be accessed using the new "WinFS" API or the existing Win32 API. Therefore, existing Win32 applications can work with files stored in "WinFS" with little or no modification.

In "Longhorn," files can be stored either in "WinFS" or on NTFS, but "WinFS" is more efficient and effective than NTFS for organizing, searching for, and sharing files. "WinFS" is particularly useful for storing data that needs to be queried or shared by users or applications. Advantages are largely because "WinFS" data is schematized, and the items can be related to each other in more than one way and, therefore, can be searched in multiple ways. You can still use NTFS for storing files that have few or no searching and sharing requirements. In fact, "Longhorn" uses NTFS for all the Windows system files needed for starting up and running the system.

Overview of the "Longhorn" Storage Model

The purpose of this section is to show the UI context in which users find, view, organize, and manipulate their data in "Longhorn" using "WinFS." This brief overview should give you an idea of the user experience your application can create if you adopt "WinFS" and implement it according to the Aero user experience guidelines and sound usability and design practices.

Users with computers running "Longhorn" perform familiar file management tasks such as finding, organizing, and performing actions on data. The difference, however, is that the traditional concepts and methods have less importance or no correlation under the umbrella of "WinFS." 

Storage UI

Although physical folders still exist in "Longhorn," users rarely need them to accomplish their tasks. Instead, users interact with their data primarily through a number of specialized UI controls. Figure 1 shows a schematic representation of the important controls and UI elements.
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Figure 1 Schematic of storage model

As shown in Figure 1, the storage model has a number of components: 

· A breadcrumb bar for navigation 

· A preview area 

· Commands (based on FolderType and folder sniffing) 

· Filters and filter controls 

· A list view area (for thumbnails and grouping) 

· A user's list of storage favorites 

The storage model has some other elements, which are discussed below—for example: 

· A scope (for example, c:\foo + d:\bar) 

· A specific query and filters (for example, select * from Media.Music where Artist = Madonna & year = 1984) 

· An associated "drag target" (a physical folder, which is optional) 

Figure 2 shows a typical storage page as a user will see it.
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Figure 2 Sample storage page for Documents
Dynamic Sets

With "Longhorn," users perform familiar file management tasks such as finding, organizing, and performing actions on data. However, dynamic sets replace the need for physical folders and become the primary way users access their data. 
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Figure 3 A dynamic set
In "Longhorn," the list view control shows the items that have been dynamically selected based on the user's criteria. Each item in a list view is not necessarily implemented as a file in the file system. A list view can contain contacts, e-mail messages, and other non-file objects. Depending on the selected view property, users can see previews and details about the files in the list. However, in icon views, for example, this amount of detail may be minimal.

Dynamic sets can be grouped visually into "stacks" according to a specific property such as author. If a user chooses to stack the items by author, a stack for each author is displayed, and items with no author value appear in a flat list. Dragging one of these items into the stack for a particular author assigns that author as a property of the item, which allows for easy property editing.
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Figure 4 A dynamic set with stacks
With filter menus, storage favorites, and the wordwheel, users can change the dynamic set they are viewing until they have narrowed the set to exactly the items they want to view. 
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Figure 5 Filter menus
Users can select a particular property value from a filter menu to narrow a dynamic set to items with that value. For example, a user could select Raquel Mello from the "Author" filter menu, and the dynamic list would narrow to only items created by Raquel Mello.
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Figure 6 Author filter menu
A user could further narrow the dynamic set to only documents created in a particular month.
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Figure 7 Date filter menu
The breadcrumb bar in the storage page helps users keep track of where they are and what filters they have used.
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Figure 8 Breadcrumb bar
Users can save links to their favorite dynamic sets, called "storage favorites," which are readily available in the UI.
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Figure 9 Sample storage favorites
Clicking a storage favorite runs a query of all items within a specific scope, and returns only the items with specific properties. For example, a user might create a set of important documents in the month of October, and he might want to see this set of documents frequently. While viewing the set of documents, he could save a storage favorite and name it "Important Documents from October." This storage favorite would be immediately available to him in the future.  Users can also filter the items in a dynamic set using the wordwheel.
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Figure 10 The wordwheel is the text box above the list of favorites
As a user types in the wordwheel, the dynamic set narrows to items with properties that match or contain the string that the user typed.

Property Editing

With the "WinFS" storage model, users can create a flexible organization for their items, based on properties attached to the items and independent of the location where the items are stored. 

Users can create their own properties and property values (in addition to the properties that are attached by the system, such as date created and date modified) to use for organizing their data in ways that are meaningful to them. 

There are two ways that users can add a property to an item: 

· When an item is selected, the preview pane displays a preview of the item and editable properties for the item. Users can edit these properties inline.
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Figure 11 Editable property fields
· The user can drag an item into a stack, which assigns the properties of the stack to the item. (See Figure 4.) 

"Longhorn" Search

Adding properties to items makes possible a search experience that is flexible and independent of location. Users can form search queries using words that mean something to them, such as, "What is a firewall?" or "Pictures from Maui." 
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Figure 12 Search page
Because non-file-based data like contacts and e-mail messages are cross-referenced with files, users can perform more complex searches. One example could be, "Look for information about Jim from 1987 to 1999."

Search Results

Based on the query and the success of the search, users will see the results of their query:

[image: image14.png]Containing ‘report”
CITEE 5
Last Minutes

]





Figure 13 Search results page
Relating Data

In traditional file systems, users create files and store them in folders. In "WinFS," an item can exist in multiple folders. When users create an item, they specify the folder item where the item resides. This creates a holding relationship between the folder item (source) and the newly created item (target). Users can also create additional holding relationships to the same target from some other folder. A folder can also contain multiple items. That is, a folder item contains a collection of holding relationships, each pointing to a different (target) item. For example, a user can include a certain song in several play lists. The music file is not copied or moved to any folder location; it stays where it is and the different play lists keep track of the actual file.

If a user deletes a holding relationship from a folder, the target item in that relationship no longer exists in that folder, but the item may still remain in "WinFS" if it is a target of a holding relationship in some other folder. If you delete an item, however, all the holding relationships from different folders that have the item as their target are removed.

Property Page

Users can go to the property page to add or edit properties. The properties that users define are displayed on the property page along with existing properties. 
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Figure 14 Property page
Figure 14 shows a number of blank properties that the user can edit to add information to the document: 

· Subject 

· Category 

· Keywords 

· Template 

· Comments 

· Date Created 

· Date Modified 

· Date Accessed 

Acting on Data

Obviously, data is not simply something to find and organize and forget about. Users want to find and organize their data so that they can work with it in some fashion—read, create, edit, share, print, and so on. Many of these actions are familiar to users as commands. "Longhorn" exposes commands and tasks in the preview pane and other places. Commands are relevant to item types, as the selection state of items that the user is viewing in a dynamic set.
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Figure 15 Sample preview pane
Commands 

Commands are actions that can be invoked by a user and are associated to a "WinFS" type or file type. Commands are prominent in the preview pane (see Figure 15). The default commands let expose users know to some features that the application offers, and give users easy access to those features. 

In Windows XP, commands were referred to as verbs, and were registered on file associations in the registry. In "Longhorn," file associations are generalized to type associations and registered commands through type associations in the manifest.

Figure 16 shows a set of commands that apply to a Document type in "WinFS."
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Figure 16 Sample document commands
Once users have filtered data to the point that they have the items they want to work with, they can perform tasks with the data. For example, a paralegal might find all the declarations pertinent to a particular case and then print them for her attorney. Or someone at home might sort through her online picture albums to collect a set of vacation pictures that she can share with her parents and family. She can also burn a CD of the images to send to her relatives.

Setting Preferences for How Notifications are Handled

With "Longhorn," users will be able to monitor their messages and decide how and when to receive them, and which messages they receive. A rules engine makes it possible for users to create simple or complex rules to define how their system handles particular messages. For example, a user could create this rule:

All e-mail from 'Christine' containing the word 'urgent' should be forwarded to emailaddress@mailserver.com if I am away from my PC.1 

Contact = 'James'

NotificationCategory = "Email" 

Subject contains 'urgent' OR BodyText contains 'urgent' 

Context = "Idle" 

Route to: support@amsoftwareservices.com
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Figure 17 Creating a notification rule
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Figure 18 Do Not Disturb settings

Besides having immediate control, users don't have to worry about missed notifications. "Longhorn" includes a history of received notifications for seven days.

[image: image20.png]73738 Sunnv

10% ) eBay You're outbid on auction
902 £ MSN Autos Accident on 520 b
855 0 HP Photosmart Your photos are.
84100 Jay Parc You there?
Wed, April 16th
214 ) Hank says Hey Dude, Its Kate bid
2041 © Real Media Madonna CD is ready
199 € Philips MP3 player All songs are
1702 © Download Manager Download c.. |

£ G0 o Rules and Alerts

[ Tum off alerts for the next:

30 v | minutes

Recent Alerts





Figure 19 Notifications history
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