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PROVIDING TASK-BASED INFORMATION

BACKGROUND

This specification relates to data processing and content distribution.

The Internet facilitates exchange of information between users across the globe.

This exchange of information enables service providers to provide services to users that

are not located in the same geographic regions as the service provider. Similarly, users

that are interested in obtaining services over the Internet can identify service providers

without limiting their search to local service providers.

SUMMARY

Users can participate in interactive sessions in which various tasks are

performed. For example, a user interested in repairing a computer can participate in an

interactive session that demonstrates how to repair a computer. Prior to participating in

an interactive session, a user may be interested in knowing what implements (e.g.,

tools, parts, or supplies) are required to perform one or more tasks performed in the

interactive session, which are referred to as required implements. The user may also be

interested in knowing what implements are optional for performing the one or more

tasks, which are referred to as optional implements.

In some implementations, data specifying the set of required implements and/or

the set of optional implements for performing a particular task can be provided to a user

device that submitted a search query referencing the particular task. The set of required

implements can be identified as such based on implements used in interactive sessions

in which the particular task is performed. For example, a set of interactive sessions in

which the particular task is performed can be analyzed (e.g., using video and/or audio

analysis) to identify implements that appear, or are audibly referenced, in the

interactive session. If a particular implement is identified in at least a threshold portion

of the interactive sessions, the particular implement can be classified as a required

implement. The identified implements that are not identified as required implements

can be classified as optional implements. The required and/or optional implements for

a particular task can be indexed according to the particular task, and provided in

response to a search query referencing the particular task.



In some implementations, content items (e.g., advertisements) that are provided

with the search results can be selected based on the set of required and/or optional

implements for the particular task. For example, if a hammer is listed as a required

implement for the particular task, an advertisement for a hammer can be provided with

the search results. The selection of the content item can also be performed, at least in

part, on information related to implements that the user owns, or is otherwise associated

with, information related to one or more of the user's implements that are nearing an

end of their useful period, and other information, such as information identifying

previous interactive sessions that the user has experienced.

In some implementations, reliability measures for products and/or parts can be

determined based on the interactive sessions in which products are serviced. For

example, a failure rate for each part in a product can be determined based on a portion

of the interactive sessions in which the part is serviced. The failure rates for the various

parts of a product can be used to create a reliability profile for the parts of the product.

This reliability profile can provide information related to the likelihood that failure of

the product is caused by a particular part of the product. The reliability profile can be

provided, for example, to manufacturers of the product and/or users. When a search

query is received referencing failure of the product, the reliability profile can be used to

suggest an interactive session for servicing one or more parts of the product.

In general, one innovative aspect of the subject matter described in this

specification can be embodied in methods that include the actions of identifying, by one

or more data processing apparatus, a set of previous interactive sessions for a particular

task, each interactive session for the particular task being an online session during

which the particular task was performed; identifying, for each interactive session in the

set of previous interactive sessions and based on content of the interactive session, a set

of implements used during the interactive session; classifying, by one or more data

processing apparatus, at least one implement in the identified set of implements as a

required implement for the particular task, the classification of the implement being

performed based, at least in part, on a portion of the previous interactive sessions in

which the implement was identified; indexing classified implements according to the

particular task; receiving a search query that references the particular task; and

providing, by one or more data processing apparatus, data identifying the indexed

implements in response to receipt of the search query. Other embodiments of this



aspect include corresponding systems, apparatus, and computer programs, configured

to perform the actions of the methods, encoded on computer storage devices.

These and other embodiments can each optionally include one or more of the

following features. Methods can include the actions of identifying a set of previously

used implements for a user based on previous interactive sessions that were requested

by the user device; determining that the indexed implements include a required

implement that is not included in the set of previously used implements; and providing

an advertisement for the required implement to the user device.

Methods can include the actions of identifying a set of previously used

implements for a user based on previous interactive sessions that were requested by the

user device; identifying, from the set of previously used implements, a particular

previously used implement that matches a required implement for the particular task;

determining, based on characteristics of the particular previously used implement, that

replacement of the particular previously used implement is recommended; and

providing, in response to determining that replacement of the particular previously used

implement is recommended, an advertisement for the particular previously used

implement to the user device.

Identifying the set of implements can include the actions of receiving data

identifying an object presented during the interactive session, the identification being

based on one or more of visual object recognition or speech recognition; and including

the object in the set of implements.

Methods can include the actions of determining, for a particular product, a

reliability profile indicative of failure rates for each of the one or more parts of the

particular product, the failure rate for each part being based, at least in part, on a

number of interactive sessions in which the part is serviced.

Methods can include the action of providing the reliability profile to a

manufacturer of the product.

Receiving a search query can include receiving, from the user device, a search a

search query referencing failure of the particular product.

Methods can include the actions of identifying, based on the failure profile, a

candidate failed part of the particular product; and providing, in response to receipt of

the search query, data identifying an interactive session in which the candidate failed



part is serviced, wherein: providing data identifying the indexed implements can

include providing data identifying indexed implements for servicing the failed part.

Identifying a set of implements used during the interactive session can include

identifying a set of parts used during the interactive session; classifying each of one or

more parts in the identified set of parts as a required part for the particular task or a

sometimes used part for the particular task, the classification of the part being

performed based, at least in part, on a portion of the previous interactive sessions in

which the part was used; identifying a set of tools used during the interactive session;

and classifying each of one or more tools in the identified set of tools as either a

required tool for the particular task or a sometimes used tool for the particular task, the

classification of the tool being performed, at least in part, based on a portion of the

previous interactive sessions in which the tool was used.

Particular embodiments of the subject matter described in this specification can

be implemented so as to realize one or more of the following advantages. Users are

provided information that enables them to ensure that they have all required

implements for performing a task prior to beginning to perform the task. A source of

implements that are not possessed by the user can be provided to the user to facilitate

acquisition of the implements prior to engaging in the task. Product manufacturers can

identify and address product reliability issues based on the reliability profiles generated

based on the interactive sessions.

The details of one or more embodiments of the subject matter described in this

specification are set forth in the accompanying drawings and the description below.

Other features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an example environment in which content related

to task performance is distributed.

FIG. 2 is a block diagram illustrating an example implement identification

technique.

FIG. 3 is a screenshot of an example user interface in which implement

information is provided to users.



FIG. 4 is a flow chart of an example process for identifying a set of implements

for a particular task.

FIG. 5 is a flow chart of an example process for selecting a content item to

present based on a set of implements for a particular task.

FIG. 6 is a flow chart of an example process for determining a reliability

measure for a product.

FIG. 7 is a block diagram of an example data processing apparatus.

Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION

FIG. 1 is a block diagram of an example environment 100 in which content

related to task performance is distributed. A data communication network 102 enables

data communication between multiple electronic devices. Users can access content,

provide content, exchange information, and participate in interactive sessions by use of

the devices and systems that can communicate with each other over the network 102.

The network 102 can include, for example, a local area network (LAN), a cellular

phone network, a wide area network (WAN), e.g., the Internet, or a combination of

them. The links on the network can be wireline or wireless links or both.

A website 104 includes one or more resources 105 associated with a domain

and hosted by one or more servers in one or more locations. Generally, a website is a

collection of web pages (or other resources) formatted in hypertext markup language

(HTML) that can contain text, images, multimedia content, and programming elements,

for example, scripts. Each website 104 is maintained by a content publisher, which is

an entity that controls, manages and/or owns the website 104.

A resource 105 is data provided over the network 102 and that has a resource

address, e.g., a uniform resource locator (URL). Resources may be HTML pages,

electronic documents, image files, video files, audio files, and feed sources, to name

just a few. The resources may include embedded information, e.g., meta information

and hyperlinks, and/or embedded instructions, e.g., client-side scripts.

In operation, a search system 110 crawls the web sites 104 and indexes the

resources 105 provided by the web sites 104 in an index 112. The search system 110

can receive queries from user devices 130. In response to each query, the search



system 110 searches the index 112 to identify resources and information that are

relevant to the query. The search system 110 identifies the resources in the form of

search results and returns the search results to the user device 130. A search result is

data, generated by the search system 110, that identifies a resource or provides

information that satisfies a particular search query. A search result for a resource can

include a web page title, a snippet of text extracted from the web page, and a resource

locator for the resource, e.g., the URL of a web page.

The search results are ranked based on scores related to the resources identified

by the search results, e.g., information retrieval ("IR") scores, and optionally a separate

ranking of each resource relative to other resources, e.g., an authority score. The search

results are ordered according to these scores and provided to the user device according

to the order.

A user device 130 receives the search results and presents them to a user. If a

user selects a search result, the user device 130 requests the resource that is referenced

by the search result. For example, if a search result includes an active link to the web

pages example.com, user interaction with this search result will cause the user device to

request the resource located at example.com. The publisher of the web site 104 hosting

the resource receives the request for the resource and provides the resource to the user

device 130.

In some implementations, the queries submitted from user devices 130 are

stored in query logs 114. Selection data for the queries and the web pages referenced

by the search results and selected by users are stored in selection logs 116. The

selection logs 116 represent actions taken responsive to search results provided by the

search engine 110.

The query logs 114 and the selection logs 116 are examples of search history

data 117. The search history data 117 include data from, and related to, previous search

requests associated with unique identifiers. The search history data 117 can be used to

map queries submitted by user devices to resources that were identified in search

results and the actions taken by users when presented with the search results in

response to the queries. In some implementations, data are associated with (e.g.,

indexed according to) the identifiers from the search requests so that a search history

for each identifier can be accessed. The search history data 117 can thus be used by the

search system to determine the respective sequences of queries submitted by user



devices, the actions taken in response to the queries, and how often the queries have

been submitted.

In situations in which the systems described here collect personal information

about users, or may make use of personal information, the users may be provided with

an opportunity to control whether programs or features collect user information (e.g.,

information about a user's social network, social actions or activities, profession, a

user's preferences, or a user's current location), or to control whether and/or how to

receive content from the content server that may be more relevant to the user. In

addition, certain data may be treated in one or more ways before it is stored or used, so

that personally identifiable information is removed. For example, a user's identity may

be treated so that no personally identifiable information can be determined for the user,

or a user's geographic location may be generalized where location information is

obtained (such as to a city, ZIP code, or state level), so that a particular location of a

user cannot be determined. Thus, the user may have control over how information is

collected about the user and used by a content server.

The content item management system 120 provides content items for

presentation with the resources 105. A content item is a unit of content (e.g., content

stored in one or more files) that is provided for presentation with a resource in response

to a request for a content item. In some implementations, a request for a content item is

initiated based on execution of a code snippet that is included in a resource. For

example, when a user device receives the data representing a resource, the data may

include a portion of code that, upon execution by the user device, causes the user

device to request a content item from the content item management system 120. Thus,

a content item may be requested in response to a request for a resource, and the content

item may be hosted by a different server and/or entity than the resource with which the

content item will be presented.

A variety of content items can be provided for presentation with a resource.

One example content item is an advertisement. In the case of advertisements, the

content item management system 120 allows advertisers to specify selection rules that

take into account attributes included in the content item request to provide relevant

advertisements for the users. Example selection rules include selection keywords with

which an advertiser can associate bids. The bids specify an amount that the advertiser

will pay for their advertisement to be presented in response to content item requests that



include data specifying search queries, resource content, or metadata that match the

selection keywords. Advertisements that are associated with keywords having bids that

result in an advertisement slot being awarded based on the outcome of an auction are

selected for presentation in advertisement slots that are included in the resource.

In the case of advertisements, the content item management system 120

includes a data storage system that stores campaign data 122 and performance data 124.

The campaign data 122 stores advertisements, selection information, and budgeting

information for advertisers. The performance data 124 stores data indicating the

performance of the advertisements that are served. Such performance data can include,

for example, click-through rates for advertisements, the number of impressions for

advertisements, and the number of conversions for advertisements. Other performance

data can also be stored.

The campaign data 122 and the performance data 124 are used as input to an

advertisement auction. In some implementations, the content item management system

120, in response to each request for advertisements, conducts an auction to select

advertisements that are provided in response to the request. The advertisements are

ranked according to a score that, in some implementations, is proportional to a value

based on an advertisement bid and one or more parameters specified in the performance

data 124. The highest ranked advertisements resulting from the auction are selected

and provided to the requesting user device.

A user device 130 is an electronic device, or collection of devices capable of

requesting and receiving resources over the network 102. Example user devices 106

include personal computers 132, mobile communication devices 134, and other devices

that can send and receive data over the network 102. A user device 130 typically

includes a user application, e.g., a web browser, that sends and receives data over the

network 102, generally in response to user actions. The web browser can enable a user

to display and interact with text, images, videos, music and other information typically

located on a web page at a website on the world wide web or a local area network.

An interactive session system 140 is also accessible by the user devices 130

over the network 102. The interactive session system 140 serves interactive sessions

(also referred to as "sessions") and data related to interactive sessions to users of user

devices 130. The term "interactive session" is used in this specification to refer to a

presentation that allows a user to experience an event or receive data related to the



event. Events of different types can be presented. In some implementations, events

may be "assistance" events, for which interactive sessions provide step-by-step

assistance to users to accomplish a particular task, or events may be "experience"

events, for which interactive sessions provide users with an experience of participating

in an activity. An example interactive session for an assistance event is a session that

describes a step-by-step process to build a computer. An example interactive session

for an experience event is a session that provides the experience of driving a certain

make and model of an automobile. The interactive session system 140 may also

provide interactive sessions for other appropriate event types.

Furthermore, the data that the interactive session system 140 provides for an

event may also differ based on the event type and based on the intent of the user. For

example, interactive sessions for repair events may provide users with a list of tools and

parts required to accomplish a task at the beginning of an interactive session. Likewise,

a user may have implicitly or explicitly specified an intent for viewing an interactive

session. The user may explicitly specify an intent, for example, by interacting with a

user interface element that represents their intent. A user may implicitly specify an

intent, for example, by submitting a search query that is related to the intent, or by

requesting other information that is related to the intent. For example, a user request

for information about purchasing tools needed to repair a computer may be considered

an implicit indication of the user's intent to repair a computer.

The interactive session system 140 may determine specific data to provide to a

user based on the intent of the user. For example, a user that is viewing a session that

describes building a computer, and with the intent to build the computer, may be

presented with additional information, e.g., a list of parts, tools and the time required to

complete the task. Another user that is watching the same session with the intent to

learn about computers may be presented with other information, e.g., articles about

memory, heat dissipation, or other computer-related topics, in a side panel of a viewing

environment as the interactive session is presented.

The sessions can be created by expert assistants or non-expert users. The term

"expert assistant" is used in this specification to refer to a user or entity that has been

accepted by the system 140 for a category, e.g., as a result of the user's or entity's

having provided credentials, professional registrations, or demonstrated a high level of

skill with respect to a particular task category. Examples of expert assistants include a



licensed contractor for construction related sessions, a company that produces sessions

for a particular product the company manufactures, and a user that has produced a large

number of highly rated sessions for a particular task category.

In some implementations, the content item management system 120 can provide

content items with the interactive sessions. In the case of advertisements, the content

item management system 120 may select advertisements based on the subject matter of

a session (e.g., the task category to which the session has been classified), the event

type, and the user's intent. For example, for a repair event, the content item

management system 120 may provide advertisements for providers of tools and parts

that are identified in the list of tools and parts required to accomplish the repair task.

Production systems 150 can be used to create interactive sessions. Production

systems 150 may range from studios to simple hand-held video and/or audio recording

systems. Generally, a production system 150 is a system that includes one or more of

an audio input device 150-1, a video input device 150-2, an optional display device

150-3, and optionally other input devices, output devices, and production processes that

are used to create sessions. For example, post production processes may be used to add

metadata to an interactive session. Such metadata may include, for example, keywords

and topical information that can be used to classify the session to one or more topical

categories; a list of tools and part required for a particular session and descriptions of

the tools and parts; and so on.

Tactical sensory input devices may also be used in a production system 150.

For example, a particular interactive session may provide input data for a "G-suit" that

applies pressure to a user's body and that the user interprets as simulated motion.

Accordingly, appropriate input systems are used in the production system 150 to

generate and store the input data for the interactive session.

Production systems 150 may also be or include devices that are attached to a

person. For example, for "point of view" sessions, wearable computer devices that

include a camera input device and microphone input device may be worn on a user's

person during the time the user is creating the session.

A session is stored as session data 142 and is associated with an authoring

entity, or provider, by entity data 144. For example, session data 142 for a particular

session can be stored with an identifier identifying the session and entity data 144

identifying the entity that is credited with authoring the session. Additionally, the



session data 142 for each session can include data, such as labels, that specify tasks that

are performed during the session. For example, a session related to cooking a pork

shoulder may include labels such as "selecting a pork shoulder," "preparing the grill,"

and other labels that describe the tasks demonstrated or performed in the session. The

labels can be provided by and entity that created or provided the interactive session.

The labels can also, or alternatively, be provided by users that have previously viewed

the session. The labels can be associated with one or more timestamps indicating a

start time at which the task begins in the session and a stop time at which the task ends

in the session, such that a duration of the task can be determined.

A user device 130 can access the interactive session system 140 to request an

interactive session. The interactive session system 140 can provide a user interface to

the user devices 130 in which interactive sessions are arranged according to a topical

hierarchy. In some implementations, the interactive session system 140 includes a

search subsystem that allows users to search for interactive sessions. Alternatively, the

search system 110 can search the session data 142 and the entity data 144.

For example, in response to receiving a query from a user device 130, the search

system 110 can identify one or more sessions that are deemed relevant to the query

(e.g., based on a relevance score). Alternatively, or additionally, the search system 110

can interact with the interactive session system 140 to obtain data identifying one or

more sessions that are deemed relevant to the query. In response to the query, the

search system 110 can provide a search result referencing the one or more sessions that

were deemed relevant to the query. When a user interacts with a search result that

references a particular session, the user device will submit a request to the interactive

session system 140 requesting the session data 142 for that particular session. In turn,

the user can experience the requested session.

A user experiences a session by use of one or more user devices 130. Other

types of input and output devices may also be used, depending on the type of

interactive session. For example, an augmented reality visor that provides a view of a

real-world environment augmented by computer-generated graphics may be used. A

tactical sensory input device and a tactical sensory output device that applies pressure

to a user's body and that the user interprets as simulated motion or other type of

feedback may also be used.



Some implementations of an interactive session system 140 provide interactive

sessions in real time or near real time. A real time or near real time interactive session

can be an interactive session that is created in response to a user request for the

interactive session. For example, real-time sessions may be provided by a company for

repairing a product sold by the company when the user does not find a stored

interactive session that fulfills the user's informational needs. Likewise, interactive

sessions may be provided as part of a consultation process. For example, an

automobile mechanic may contact a user at another location, e.g., the user's home, to

consult with the user regarding an automobile repair. The automobile mechanic may

then explain to the user, by means of an interactive session that highlights certain parts

of the automobile engine as seen from the point of view of the automobile mechanic,

certain repairs that are necessary and request authorization from the user to proceed.

The user can ask questions and discuss alternatives with the automobile mechanic

during the interactive session to make an informed decision.

A single interactive session may include the performance of a single task or

multiple different tasks. For example, an interactive session demonstrating how to

make a paper airplane could be considered to include the single task of making a paper

airplane. Another interactive session that demonstrates how to cook a pork shoulder

may be considered to include a single task of cooking a pork shoulder, or can be

considered to include multiple different tasks. For example, the task of cooking a pork

shoulder may include the separate tasks of preparing the grill, preparing the meat for

cooking, cooking the meat, and preparing the cooked meat for serving.

When a user is considering whether to request presentation of a session related

to a particular task and/or is interested in performing the particular task, the user may

be interested in knowing what tools, materials, or other items (collectively referred to

as implements) the user is required to have to complete the particular task, and/or what

implements are optional for completing the particular task. For example, assume that a

user is interested in installing a ceiling mounted speaker and is going to learn to install

the speaker using an interactive session. Prior to requesting presentation of a pre-

recorded session or starting a real-time interactive session, the user may be interested in

knowing that the user will need a ladder, a ceiling mount speaker, a drywall cutting

tool, and speaker wire in order to perform the task. The user may also be interested in

knowing that optional items that the user may want to use during the speaker



installation include an adjustable speaker hole cutter (e.g., in place of or in addition to a

standard drywall cutting tool) to precisely cut holes the size of the speakers, a fish tape

for running the speaker wire behind the drywall, and/or conduit that can be placed

behind the drywall.

By reviewing multiple different resources related to installing a ceiling mount

speaker, a user may be able to identify a set of implements that are generally

required/optional for installing the speaker. However, this research takes time and the

user may find conflicting information about which implements are required and which

are optional. Additionally, the list of implements identified through the user's research

may not match the set of implements that are required/optional for installing the

speaker in the manner specified in the interactive session that will guide the user

through the installation process.

The interactive session system 140 is configured to identify, for a particular

task, a set of implements that are required to perform the particular task and a set of

implements that can optionally be used to perform the particular task. In some

implementations, the interactive session system 140 identifies the set of implements

based on an analysis of interactive sessions in which the particular task has been

performed. For example, the interactive session system 140 (or a data processing

apparatus independent of the interactive session system 140) can use object

identification techniques to identify implements that were used to perform the

particular task in each of multiple different available interactive sessions. Likewise, the

interactive session system 140 can also use speech recognition techniques to identify

keywords that describe implements. In some implementations, the interactive session

system 140 can correlate in time the identification of implements using visual technique

with the identification of implements using speech recognition techniques. For

example, an expert may hold an implement before the camera and describe the

implement. Such correlations are indicative of a very high likelihood of an accurate

identification of a particular implement.

The interactive session system 140 can use information about the implements

used to perform the particular task to identify those implements that are required to

perform the particular task ("required implements") and those implements that can

optionally be used to perform the particular task ("optional implements"). In some

implementations, an implement is classified as, or otherwise considered to be, a



required implement for a particular task if the implement is used in at least a threshold

number, or portion, of the interactive sessions in which the particular task is performed.

For example, an implement can be classified as a required implement for the particular

task if the implement is identified in at least 70% (or some other portion) of the

interactive sessions in which the particular task is performed. Implements that have

been identified in the interactive sessions, but not classified as, or otherwise considered

to be, required implements for the particular task can be classified as or considered

optional implements for the particular task.

To illustrate, assume that a drywall cutting tool is identified as being used in

95% of the interactive sessions demonstrating how to install a ceiling mount speaker,

while fish tape is identified in 50% of the interactive sessions. In this example, the

drywall cutting tool will be classified as a required implement for installing a ceiling

mount speaker, while the fish tape will be classified as an optional implement,

assuming that the threshold value for classifying implements is 70%> as discussed

above.

In some implementations, the determination of whether a particular implement

is a required implement can be based not only on the number of interactive sessions in

which the particular implement was identified, but also on the number of interactive

sessions in which implements in the same class of implements as the particular

implement are identified. For example, an adjustable speaker hole cutter is a particular

type of drywall cutting tool that can be used as part of the ceiling speaker installation

process. In this example, the identification of the adjustable speaker hole cutter in an

interactive session can contribute to both the total number of interactive sessions in

which an adjustable speaker hole cutter was identified and the total number of

interactive sessions in which a drywall cutting tool was identified. Thus, the

identification of a particular implement as either a required implement or an optional

implement can consider all implements that are considered to be of a same class as the

particular implement, even if some of those implements may be more specifically

classified.

In some implementations, the determination of whether a particular implement

is a required implement can be based, in part, on sentiment detection and keyword

detection using speech recognition. For example, an expert, when describing an

implement, may state that the implement "is required" or "will be needed," or,



alternatively, may state that the implement is "optional" or "could also be used," etc.

Positive sentiments for "required" and "optional" can be aggregated and taken into

account when determining whether an implement is required or optional.

The interactive session system 140 can index each implement that has been

classified as either required or optional according to the particular task. For example,

assume that the particular task is installing a ceiling mount speaker, and that a drywall

cutting tool has been identified as a required implement, and that an adjustable speaker

hole cutter has been identified as an optional implement. In this example, data

identifying these required and optional implements can be stored with a reference to

installing a ceiling mount speaker. The data can be stored and indexed in the session

data 142 or another data store.

When a search query references a particular task that is included in the index,

the set of required and/or optional implements for the particular task can be obtained

from the index, and data identifying the required and optional implements can be

provided to a user device that provided the search query. For example, assume that a

search query referencing installation of a ceiling mount speaker is received from a user

device. In this example, the interactive session system 140 can identify those required

and optional implements that have been indexed as implements for installing a ceiling

mount speaker. In turn, the interactive session system 140 can provide information

identifying the required and/or optional implements to the user device from which the

search query was submitted (e.g., through the network 102 and/or search system 110).

The information identifying required and optional implements for a particular

task (referred to collectively as "implement information") can be used to inform the

user of the implements that they will need to complete the task. This implement

information can be provided, for example, in an informational search result (e.g., a

search result that provides information obtained from multiple different resources). For

example, in response to a search query referencing a particular task, a search result

informing the user of the implements that are required/optional for performing the

particular task can be provided in an informational search result along with navigational

search results (e.g., search results that include an active link to a resource that has been

identified as relevant to the search query).

Additionally, the implement information can be used to facilitate selection of

advertisements that are provided based on the search query. For example, if a drywall



cutting tool is identified as a required implement, an advertisement for a retailer that

sells drywall cutting tools may be selected for presentation in response to the search

query. As discussed in more detail below, the advertisement selection can also be

based on information provided by the user, such as a set of implements that the user

owns, information identifying required implements for other tasks that were performed

in interactive sessions previously experienced by the user, and information related to

how often a particular implement needs to be replaced or replenished.

As will be described in more detail with reference to FIG. 6, the interactive

session system 140 or a data processing apparatus independent from the interactive

session system 140 can determine a reliability measure for a product/part based on user

requests for interactive sessions. For example, the interactive session system 140 can

determine, for a particular product, a number of users that have experienced an

interactive session in which the product, or a particular part of the product, was

repaired. This information, alone or in combination provided by a manufacturer of the

product or provided by users, can be used to determine a reliability measure for the

product. The reliability measure can be, for example, a failure rate for the particular

product or part, a relative reliability ranking for a set of products of a particular type, or

a reliability profile for a set of parts that are included in the product.

For example, with respect to a particular product, a particular part that most

often fails and a portion of all product failures that are attributed to failure of that

particular part can be determined based on the portion of interactive sessions in which

the particular part is repaired or replaced. In the context of a set of products of a

particular type, an analysis of the interactive sessions can reveal which of the products

are more prone to need repair or replacement based on a number of interactive sessions

related to repair of each product relative to the total number of interactive sessions

related to repairing the set of products.

FIG. 2 is a block diagram 200 illustrating an example implement identification

technique. The block diagram 200 illustrates a set of operations 202 performed by the

interactive session system 140 or an independent data processing apparatus to index

required/optional implements for a particular task. The set of operations 202 includes

identification of interactive sessions for a particular task (e.g., interactive sessions in

which the particular task is performed). For example, the interactive session system



140 can identify the interactive sessions 204, 206, 208, and 210 as interactive sessions

in which a particular task is performed.

In some implementations, the interactive session system 140 identifies the

interactive sessions that are related to a particular task based on labels associated with

the interactive sessions. As noted above, each interactive session can be associated

with (e.g., indexed according to or stored with a reference to) one or more labels

specifying one or more tasks that are performed during the interactive session. The

interactive session system 140 can identify the interactive sessions having labels

referencing the particular task as interactive sessions that will be used to identify

required implements and optional implements for performing the particular task.

The interactive session system 140 processes the content of the interactive

sessions 204, 206, 208, and 210 to identify sets of implements 212, 214, 216, and 218

that are used to perform the particular task in the respective interactive sessions. In

some implementations, the interactive session system 140 utilizes object recognition

techniques and/or audio analysis to identify the implements for each of the interactive

sessions.

For example, the interactive session system 140 can use an object identifier to

identify one or more implements that are presented in video or still images during the

interactive session. The interactive session system 140 can also use an audio analyzer

to determine whether the audio portion of the interactive session includes a reference to

the implement. In this example, assume that the implement is identified by the object

identifier and determined to be referenced by the audio analyzer when the implement is

presented. Based on this evaluation of the interactive session, the implement can be

considered to be used during the interactive session.

In some implementations, audio and visual analysis of an interactive session do

not both need to be used to determine that an implement is used in a particular

interactive session. For example, only visual or only audio identification of an

implement can be sufficient to identify the implement as being used during the

interactive session. Additionally, other techniques can be used to determine that

implements are used during an interactive session. For example, a provider of the

interactive session may provide a list of implements used during the interactive session

and/or user feedback specifying the implements used during the interactive session can

be used to identify the implements used during the interactive session.



As illustrated in FIG. 2, some of the implements may be identified in multiple

different interactive sessions, while some implements may only be identified in one or

fewer than all the interactive sessions. For example, implement l is included in each

set of implements 212, 214, 216, and 218, implement_2 is only included in the sets of

implements 212 and 216 for the interactive sessions 204 and 208. Additionally,

implement_3 is only included in the set of implements 214 for the interactive sessions

206, and implement_4 is only included in the set of implements 216 for the interactive

session 208.

In some implementations, the interactive session system 140 classifies the

implements in the sets of implements 212, 214, 216, and 218 based on a portion of the

interactive sessions 204, 206, 208, and 210 in which the implements were identified.

The interactive session system 140 can create a table 220, or another data structure, in

which each implement is associated with an inclusion value specifying a portion of the

interactive sessions 204, 206, 208, and 210 in which the implement was identified. For

example, as illustrated by FIG. 2, the table 220 includes a list of the implements

identified in the sets of implements 212, 214, 216, and 218.

Each of the implements is associated with a number of instances of the

implement that were identified. In this example, the number of instances represents the

number of the interactive sessions 202, 206, 208, and 210 in which the implement was

identified and/or a number of the sets of implements 212, 214, 216, and 218 in which

the implement was included. For example, as indicated by the table 220, implement l

was included in four interactive sessions, implement_2 was included in two interactive

sessions, and each of implement_3 and implement_4 was included in one interactive

session.

Each of the implements is also associated with an inclusion value specifying a

portion of all of the analyzed interactive sessions in which the implement was

identified. For example, four interactive sessions 204, 206, 208, and 210 were analyzed

by the interactive session system 140. Therefore, based on the numbers of instances for

each of the implements, the interactive session system 140 can determine that

implement l was included in 100% of the interactive sessions, implement_2 was

included in 50% of the interactive sessions, and that interactive session_3 and

interactive session 4 were each included in 25% of the interactive sessions.



The interactive session system 140 can classify each of the implements as either

a required implement or an optional implement for the particular task based on the

inclusion value for the implement. The classification of an implement can be based, for

example, on a comparison of the inclusion value for the implement and a threshold

inclusion value. If the inclusion value for the implement meets (e.g., equals or exceeds)

the threshold inclusion value, the implement is classified as a required implement. If

the inclusion value for the implement does not meet the threshold inclusion value, the

implement is classified as an optional implement. For example, if the threshold

inclusion value is set to 70%, implement l will be classified as a required implement

since implement l has an inclusion value of 100%. In this example, implement_2,

implement_3, and implement_4 will each be classified as optional implements since

each of these implements has an inclusion value that is below the threshold inclusion

value.

In some implementations, the inclusion value for a particular implement can be

based on the combined number of instances of that particular implement and the

number of instances of another implement that is the same type of implement as the

particular implement. For example, assume that implement_2 is a drywall cutting tool,

and that implement_3 is a speaker hole cutter, which is a particular type of drywall

cutting tool. In this example, the total number of instances of drywall cutting tools can

be the sum of the number of instances of the drywall cutting tool and the number of

instances of the speaker hole cutter. As illustrated by table 220, the number of

instances of implement_2 is two, and the number of instances of implement_3 is 1.

Thus, in this example the total number of instances of drywall cutting tools, which

includes both implement_2 and implement_3, is three and the inclusion value for the

drywall cutting tool is 75%, which meets the threshold inclusion value of 70%.

Accordingly, in this example, a drywall cutting tool can be classified as a required

implement.

In some implementations, a quality score of the interactive session can be used

to weight the contribution of an implement from that interactive session. Quality scores

may be based on, for example, user ratings, ratings of the expert that provided the

session, and other appropriate factors. Implement contributions from interactive

sessions with relatively low quality scores may be discounted, while implement



contributions from interactive sessions with relatively high quality scores may be fully

counted or even boosted.

The interactive session system 140 can create an index of required and optional

implements for the particular task. For example, as illustrated by the table 222,

implement l can be indexed as a required implement, while implement_2,

implement_3, and implement_4 can be indexed as optional implements. The

interactive session system 140 can store the index of required and optional implements

in an implement index 224. As described in more detail below, the interactive session

system 140 can identify the required and/or optional implements for a particular task by

obtaining data from the implement index, and then provide information specifying the

required and/or optional implements to a user device.

In some implementations, the interactive session system 140 will obtain the list

of required and/or optional implements from the implement index 224 in response to

receiving a search query 226 ("query"). For example, the interactive search system 140

may receive a search query 226 from the search system 130 or from a user device that

submitted the search query 226.

As described in more detail below, the interactive session system 140 identifies

a particular task 228 that is referenced by the search query 226, and can request, from

the implement index 224, an implement list 230 for the particular task 228. The

implement list 230 can specify the required implements for performing the particular

task and/or the optional implements for performing the particular task.

The interactive session system 140 provides the implement list 230 to the search

system 130 or a user device in response to the search query. For example, the

implement list 230 can be presented at the user device with search results responsive to

the search query and/or in association with one or more interactive sessions in which

the particular task is performed.

In some implementations, the interactive session system identifies the particular

task 228 that is referenced by the search query 226 from an index of particular tasks

and corresponding search queries that have been determined to reference each

particular task. In some implementations, the index of particular tasks and

corresponding search queries is created and maintained by a data processing apparatus

independent of the interactive session system 140, and the interactive session system



140 can interact with that independent data processing apparatus to obtain information

identifying the particular task 228.

In some implementations, the interactive session system 140 can create and/or

maintain the index of particular tasks and corresponding search queries. The particular

task referenced by a search query can be determined based on tasks performed in

interactive sessions that were requested by users through interaction with search results

provided in response to the search query. For example, in the interaction logs data

associated with a particular search query can include data specifying, for each

interactive session referenced by search results responsive to the search query, a

number of user requests for the interactive session through user interaction with the

search results.

The particular task can be selected from a set of candidate tasks performed

during the interactive sessions that were requested through user interaction with the

search results. For example, the candidate task that is performed in a highest number or

highest portion of the identified interactive sessions can be selected as the particular

task that is referenced by the search query.

In some implementations, the candidate tasks performed during the interactive

sessions are identified based on labels, or other data, specifying the tasks that are

performed during the interactive session. The labels can be associated with the

interactive session by a provider that provides the interactive session and/or users that

have requested the interactive session.

The provider of the interactive session can, for example, provide labels

specifying that task A and task B are both performed during the interactive session.

The provider of the interactive session can also provide data specifying portions of the

interactive session with which the labels are associated. For example, if task A is

performed between time=0 and time=tl of the interactive session, the provider can

associate a start time of time=0 and an end time of Time=tl with the label

corresponding to task A. Similarly, the provider can associate a start time of time=tl

and an end time of time=t2 with task B if task B is performed between times t l and t2

of the interactive session.

Users that experienced an interactive session can similarly associate labels with

portions of interactive sessions. For example, while viewing an interactive session, a

user can identify a start of a particular task and provide a label identifying the task



being performed. When the interactive session advances to the end of the task, the user

can provide feedback identifying the time at which the task ended. These user labels

can be aggregated to select one or more labels that are considered to represent tasks

being performed during the interactive sessions.

Based on the label data, a number or portion of the interactive sessions that

includes each candidate task can be determined. For example, the labels that are

associated with each portion of an interactive session can be used to identify the

candidate tasks that are performed during the interactive session. For each candidate

task, the number of interactive sessions that are associated with a label referencing the

candidate task can be determined. In turn, one or more of the candidate tasks that are

associated with a threshold number (or portion) of the identified interactive sessions

can be selected as the particular task referenced by the search query. The threshold

number (or portion) can be an absolute value or a relative value. For example, the

particular task can be a candidate task that is associated with at least 60% of the

identified interactive sessions and/or the candidate task that is associated with the

highest number of interactive sessions (e.g., among the candidate tasks). The particular

task that is determined to be referenced by the search query can be stored with a

reference to the particular task.

FIG. 3 is a screenshot of an example user interface 300 in which implement

information is provided to users. The user interface 300 is presenting an example

search results page 302 in which example search results 304, 306, and 308 are

displayed in response to submission of a search query 310. The example search results

306 and 308 are search results that reference web pages related to the search query, and

user interaction with the search results 306 or 308 will redirect a user device to the web

pages referenced by the respective search results.

The example search result 304 references an interactive session that has been

identified as relevant to the search query 310. For example, the interactive session

referenced by the search result 304 may include performance of the particular task that

has been determined to be referenced by the search query 310, as described above.

User interaction with the search result 304 can request a resource providing more

information about the interactive session and/or request presentation of the interactive

session.



For example, the search result 304 includes a session request element 312 that

requests presentation of the interactive session in response to user interaction with (e.g.,

a user click of) the session request element 312. The search result 304 can also be

created to include an active link that requests an interactive session scheduling page at

which a user can schedule future presentation of a pre-recorded or real time interactive

session. For example, user interaction with any portion of the search result 304 can

initiate a request for the session scheduling page.

The search result 304 also includes implement information areas 314 and 316.

The implement information areas 314 and 316 present information about the

implements that are used to perform the particular task that is referenced by the search

query. For example, the implement information area 314 can present information

specifying required implements that are required to perform the particular task that is

referenced by the search query. Similarly, the implement information area 316 can

present information specifying optional implements for performing the particular task.

In some implementations, user interaction with either of the implement

information areas 314 or 316 can initiate a request for more information about the

required and/or optional implements. For example, user interaction with the implement

information area 314 can request presentation of a resource that presents an image of

the required implement(s) and/or information about how to utilize the required

implement(s).

The search results page 302 also includes advertisements 318 and 320 that are

presented in response to the search query 310. In some implementations, the

advertisements 318 and/or 320 are selected for presentation based at least in part on one

or more implements that are identified as required implements or optional implements

for the particular task. For example, as illustrated by FIG. 3, the advertisement 318 is

an advertisement for implement l , which is a required implement for the particular

task, and advertisement 320 is an advertisement for implement_2, which is an optional

implement for the particular task.

In response to receiving the search query 310, the search system (or the

interactive session system) can submit a content item request to a content item

management system. The content item request can include data specifying one or more

of the search query, the particular task referenced by the search query, one or more

interactive sessions in which the particular task is performed, a list of required



implements for the particular task, a list of optional implements for the particular task,

and/or a set of implements that the user has used during previous interactive sessions or

that the user has otherwise identified as implements that are possessed by the user.

Using the data in the content item request, the content item management system can

select one or more advertisements (or other content items) for presentation with the

search results page.

FIG. 4 is a flow chart of an example process 400 for identifying a set of

implements for a particular task. The process 400 can be performed, for example, by

one or more of the interactive session system 140, the search system 110, and/or

another data processing apparatus. The process 400 can also be implemented as

instructions stored on computer storage medium. Execution of the instructions by a

data processing apparatus can cause the data processing apparatus to perform the

operations of the process 400.

A set of interactive sessions are identified for a particular task (402). In some

implementations, the set of interactive sessions includes interactive sessions that were

previously experienced by users. Each of the identified interactive sessions can be, for

example, an interactive session in which the particular task was performed. As

described above with reference to FIG. 2, the particular tasks performed during an

interactive session can be identified based on labels associated with the interactive

sessions.

A set of implements used during each of the interactive sessions is identified

(404). The set of implements can include, for example, a set of parts that are used

during the interactive session and a set of tools that are used to manipulate the parts.

For example, the set of parts can include screws, nails, bolts, wire, pieces of metal or

plastic, or other parts that can be used during performance of a task. Tools are those

objects, such as screwdrivers, hammers, wrenches, wire cutters, or other objects with

which the parts are manipulated. Each part or tool can be classified as either a required

part or tool or an optional part or tool using operations described throughout this

document.

In some implementations, the set of implements used during each of the

interactive sessions is identified based on objects identified in a video portion of the

interactive session. For example, the video portion of the interactive session can be

provided to an object identification apparatus that is configured to identify objects that



appear in video and/or images. The object identification apparatus can return a list of

objects that were identified in the video portion of the interactive session. In some

implementations, the list of objects can include, for each object, an elapsed time (e.g.,

measured from a beginning of the interactive session) at which the object appears in the

interactive session. This list of objects can be identified as the set of implements for

the interactive session, or further analysis of the interactive session can be performed as

described below.

In some implementations, audio processing techniques can be used to identify

the set of implements for an interactive session. For example, the audio portion of the

interactive session can be provided to an audio analyzer, such as a speech recognition

apparatus, that identifies audible references to objects in the interactive session. The

audio analyzer can return a list of objects that were referenced in the audio portion of

the interactive session. In some implementations, each object in the list can be

associated with an elapsed time (e.g., measured from a beginning of the interactive

session) at which the object was audibly referenced in the interactive session. This list

of objects can be identified as the set of implements for the interactive session.

When lists of objects are identified using both the audio and video portions of

the interactive session, the set of implements for the interactive session can be

identified based on the union of the lists or the intersection of the lists. For example,

assume that implement l was identified in the video portion of the interactive session

and that both implement l and implement_2 were identified in the audio portion of the

interactive session. In this example, the set of implements for the interactive session

will include only implement l if only the intersection of the lists are included in the set

of implements. However, if the union of the lists is used to identify the set of

implements, both implement l and implement_2 will be included in the set of

implements.

The set of implements for an interactive session can be identified, at least in

part, based on user feedback related to the interactive session. In some

implementations, users can provide data specifying one or more implements that were

used during the interactive session, one or more implements that were not used during

the interactive session, and/or data specifying the importance of one or more

implements for performing the particular task.



For example, after experiencing an interactive session, a user can be provided

with an interface listing a set of objects that were identified in the interactive session

(e.g., using either video or audio analysis). Each of the objects can be associated with

feedback elements that allow the user to specify whether they used the object and/or

whether the object was required to perform the particular task. User interaction with

the feedback elements can submit the user's feedback to the interactive session system,

which can use the data when selecting a set of implements for the interactive session

and/or for classifying a particular implement as a required implement or an optional

implement.

The interface provided to the user can also enable the user to identify additional

objects that may not have been identified based on the video or audio analysis. For

example, if a particular tool was used by the user during an interactive session, but that

tool was not identified in either the video or audio portion of the interactive session, the

user can submit data specifying that the particular tool was used during the interactive

session, and the particular tool can be included in the set of implements for the

interactive session.

Each of the identified implements identified in the interactive sessions is

classified as a required implement or an optional implement (406). In some

implementations, at least one of the implement from the sets of implements is classified

as a required implement. An implement can be identified as a required implement, for

example, based on a portion of the interactive sessions in which the implement was

identified, as discussed above with reference to FIG. 2 . Implements that are not

classified as required implements for the particular task can be classified as optional

implements for the particular task.

In some implementations, the classification of an implement as either a required

implement or an optional implement can be based, at least in part, on user feedback

related to the implement. For example, as discussed above, users can provide feedback

specifying whether a particular implement was used during the interactive session.

This feedback can be used in addition to other data to determine whether an implement

was used during the interactive session. For example, even if a particular implement

was not identified as used based on video or audio analysis of the interactive session, if

at least a threshold portion of users specified that the particular implement was used,



the particular implement may still be classified as a required implement for the

particular task.

Classified implements are indexed according to the particular task (408). In

some implementations, each classified implement is stored with a reference to the

particular task. For example, each of the classified implements can be stored in a data

store with data specifying that the implement is either a required implement or an

optional implement for the particular task.

A search query that references the particular task is received (410). In some

implementations, the search query is a text query that has been determined to reference

the particular task, as described above with reference to FIG. 2 .

In some implementations, the search query is an image query that references the

particular task. An image query that references a particular task can include, for

example, an image of a partially assembled product or an image of a part. For example,

assume that a user takes a picture of a partially assembled desk from a furniture retailer,

and submits the image as an image search query. In this example, the search system or

another data processing apparatus can identify the image search query as an image of

the partially assembled desk. Once the image has been identified as the partially

assembled desk, the identification of a particular task that is referenced by the search

query can be performed in a manner similar to that described above.

In some implementations, an image of the partially assembled product can be

identified as such based on a measure of image similarity between the image search

query and images that have been labeled as images of the partially assembled product.

For example, images that have been labeled as images of the partially assembled

product can be provided by a manufacturer of the product or obtained from previously

experienced interactive sessions in which the product was assembled. The measure of

image similarity can be based on the similarity between the visual features of the image

search query and visual features of the labeled images. If the measure of image

similarity between the image search query and the labeled images meets a threshold

similarity, the image search query can be considered to be a reference to the partially

assembled product.

In some implementations, receipt of an image search query that references a

partially assembled product can be considered a search query that references assembly

of a particular product. Thus, the interactive sessions that are referenced by search



results in response to receipt of the image search query can be interactive sessions in

which the particular product is assembled.

Data identifying the indexed implements for the particular task are provided in

response to the search query (412). In some implementations, the data provided cause

the required implements and the optional implements to be identified as such in the

search results page, as illustrated by FIG. 3 . In some implementations, data identifying

the indexed implements is provided in response to receiving a reservation for an

interactive session in which the particular task is performed. For example, when a user

requests a future presentation of the interactive session, data identifying the required

implements and/or optional implements can be presented to the user, e-mailed to the

user, or otherwise made available to the user prior to the beginning of the interactive

session.

FIG. 5 is a flow chart of an example process 500 for selecting a content item to

present based on a set of implements for a particular task. The process 500 can be

performed, for example, by one or more of the interactive session system 140, the

search system 110, and/or another data processing apparatus. The process 500 can also

be implemented as instructions stored on computer storage medium. Execution of the

instructions by a data processing apparatus can cause the data processing apparatus to

perform the operations of the process 500.

A set of implements for a particular task are identified (502). In some

implementations the set of implements can be indexed according to the particular task

as described above. The set of implements can include required implements and/or

optional implements for performing the particular task.

A set of user implements are identified (504). The user implements are

implements that have been associated with the user. Implements can be associated with

a user in a variety of ways. For example, the user can provide a list of implements that

are available to the user, and this list of implements can be included in the set of user

implements that are associated with the user.

The set of user implements can also include implements used during previous

interactive sessions that the user has experienced, which are referred to as previously

used implements. For example, assume that the user has previously requested and/or

experienced an interactive session in which implement l was a required implement. In

this example, implement l can be associated with the user, and therefore included in



the set of user implements for the user, based on the user's previous experience of the

interactive session.

The set of user implements can also include implements that have been

previously purchased by the user. For example, assume that the interactive session

system provides the user access to a shopping interface through which the user can

purchase implements for use during interactive sessions. In this example, implements

purchased by the user can be added to the set of user implements for the user.

The set of user implements can also include implements identified using object

recognition techniques. For example, a user can place a set of implements within the

view of a camera, and the interactive session system can use object identification

techniques to identify the implements that the user has placed within the view of the

camera. These identified implements can be added to the set of user implements for the

user.

A needed implement is identified based on the set of implements for the

particular task including an implement that is not included in the set of user implements

(506). In some implementations, any implement from the set of implements is eligible

to be identified as a needed implement. In some implementations, only required

implements are eligible to be identified as a needed implement.

A determination is made whether the set of user implements includes an

expiring implement (508). An expiring implement is an implement that has reached, or

within a threshold period will reach, an estimated useful period. In some

implementations, only implements that are included in the identified set of implements

for the particular task and/or are included in the set of user implements are eligible for

classification as an expiring implement. For example, identification of a particular

implement as an expiring implement can require that an implement in the set of user

implements (e.g., an implement previously used by the user) match a required

implement for the particular task. In some implementations, any implement that has

reached the end of the estimated useful period can be identified as an expiring

implement.

The useful period for an implement will vary on a per-implement basis based on

characteristics of the implement. For example, four ounces of glue may only have a

useful period of a one hour interactive session in which four ounces of glue are used, a

can of paint may have a useful period of several years, while a wrench may have a



useful period of many years. When an implement reaches, or nears, the end of its

useful period replacement, or replenishment, of the implement can be recommended.

The useful period of a particular implement can be obtained, for example, from

a data base of useful periods for various implements. The data base can be created

and/or maintained, for example, based on information provided by interactive session

providers, users that have previously experienced interactive sessions, and/or product

reliability data for the particular implement, which is discussed in more detail with

reference to FIG. 6 .

In some implementations, an implement can be identified as an expiring

implement based on the useful period of the implement being estimated to end within a

threshold period. For example, if the useful period of the implement is estimated to end

before the end of an interactive session in which the implement is used, the implement

can be identified as an expiring implement.

In some implementations, the end of the useful period for an implement can be

based, for example, on information about the set of user implements and previous

interactive sessions that have been experienced by the user. For example, assume that

four ounces of glue are required to perform a first task (e.g., make a particular craft) in

a first interactive session. Further assume that the user has previously experienced the

first interactive session, and that data associated with, or provided by, the user indicates

that the user purchased a six ounce bottle of glue for use during the first interactive

session. In this example, if the identified set of implements for the particular task

includes four ounces of glue, the remaining two ounces of glue, from the six ounces of

glue purchased by the user, will not be enough to complete the particular task, such that

the useful period for the six ounces of glue that were in the set of user implements will

end before the end of the particular task. Therefore, in this example, glue can be

identified as an expiring implement in the set of user implements.

If one or more expiring implements are identified, the one or more expiring

implements are identified as needed implements (510). In some implementations, the

one or more expiring implements are added to a set of needed implements. If no

expiring implements are identified, the operation (510) can be bypassed.

Data identifying at least one needed implement is provided to a content item

management system (512). In some implementations, the data specifies, for each of the



needed implements, whether the needed implement is a required implement or an

optional implement for the particular task.

In some implementations, the content item management system can use the data

identifying the at least one needed implement to select an advertisement to be provided.

For example, if glue is identified as a needed implement for the particular task, the

content item management system can select an advertisement for glue to be provided to

the user device. The selection of an advertisement can consider, for example, whether

the implement is a required implement or an optional implement. For example,

advertisements for required implements may be selected for more prominent

presentation than advertisements for optional implements.

A content item is provided to identify a source of a needed implement (514). In

some implementations, the content item is an advertisement identifying an entity that

sells or otherwise provides the needed implement. The content item can be presented

with additional data related to the needed implement. For example, data provided with

the content item can include data specifying whether the needed implement is a

required implement or an optional implement for the particular task. Additionally, if

the needed implement will reach the end of its useful period before completing the

particular task, data can be provided informing the user that the implement will reach

the end of its useful period prior to completion of the particular task. In some

implementations, the content item can be provided with data specifying a reliability

measure for the needed implement. For example, data specifying a useful period for

the implement can be provided with the content item.

In some implementations, the content item provided can be selected, based at

least in part, on previous interactive sessions that have been experienced by the user.

For example, if a user has experienced an interactive session titled "an introduction to

making paper airplanes," a content item advertising an interactive session titled

"advanced paper making techniques" may be selected for presentation to the user.

Similarly, if a series of interactive sessions are made available by a same provider

and/or related to a same topic, content items related to the next interactive session in the

series can be provided following the user's experiencing one of the interactive sessions

in the series.

FIG. 6 is a flow chart of an example process 600 for determining a reliability

measure for a product. The process 600 can be performed, for example, by one or more



of the interactive session system 140, the search system 110, and/or another data

processing apparatus. The process 600 can also be implemented as instructions stored

on computer storage medium. Execution of the instructions by a data processing

apparatus can cause the data processing apparatus to perform the operations of the

process 600.

Interactive sessions in which products of a particular type are repaired (602).

The interactive sessions can be identified, for example, based on user interactions with

search results provided in response to a search query referencing failure of the

particular type of product. For example, the interactive sessions requested through user

interactions with search results provided in response to search queries referencing

failure of the particular type of product can be considered interactive sessions in which

products of the particular type are repaired. The interactive sessions can also include

interactive sessions that are identified, for example, by a manufacturer of the product or

users, as interactive sessions in which the particular type of product is repaired. The

interactive sessions can also include interactive sessions that are associated with labels

referencing failure or repair of a product of the particular type.

For each particular product of the particular type, a number of the interactive

sessions in which the product was repaired is determined (604). In some

implementations, the number of interactive sessions is based on the number of user

experiences of the interactive sessions. For example, a single pre-recorded interactive

session can be experienced by multiple different users, and each of those experiences

can be considered an instance of the interactive session that contributes to the number

of interactive sessions in which the product was repaired.

A reliability measure is determined for each of the particular products (606). In

some implementations, the reliability measure for each particular product can be

expressed as a failure rate for the particular product. The failure rate for each product

can be determined, based at least in part, on a portion of the identified interactive

sessions in which the particular product is repaired. For example, assume that product

X is repaired in 50% of the identified interactive sessions, product Y is repaired in 40%>

of the identified interactive sessions, and product Z is repaired in 20%> of the identified

interactive sessions. In this example, the portion of interactive sessions in which the

particular product is repaired can be considered a relative measure of reliability for

each of the respective products (e.g., relative to the reliability of the other products).



In some implementations, the reliability measure can be determined on a per-

part basis. For example, using data associated with the interactive sessions, a

determination can be made as to the part or parts of the product that were repaired. The

information can be aggregated for all of the interactive sessions and the failure rate for

each part of the product can be determined. For example, the information associate

with the interactive sessions may indicate that part A is repaired in 70% of the

identified interactive sessions, part B is repaired in 20% of the identified interactive

sessions, and part C is repaired in 10%> of the identified interactive sessions.

A reliability profile can be created for the parts based on the reliability measures

for the parts. The reliability profile can specify, for a particular type of product, a

failure rate or a likelihood that failure of the product will be caused by failure of one or

more parts of the product. The reliability profile can be based, at least in part, on a

number, or portions, of the identified interactive sessions in which the parts are

repaired. Continuing with the example above, the repair profile can specify that there is

a 70% likelihood that failure of the product will be caused by failure of part A, a 20%

likelihood that failure of the product will be caused by failure of part B, and a 10%

likelihood that failure of the product will be caused by failure of part C.

Data specifying the reliability measure is provided (608). The data can be

provided, for example, to manufacturers of the product to facilitate improved

manufacturing techniques or identify new suppliers for particular parts of the product.

The data can also be provided to users that are searching for information related to

failure of the particular product to facilitate identification of the cause of the failure.

A search query referencing failure of a particular product is received (610). The

search query can be received, for example, from a user device. The search query can

be considered to reference failure of the particular product, for example, by including a

reference to the particular product and a term indicative of failure of the product. For

example, if the search query includes the terms "broken," "failed," "repair," "fix," or

another term indicative of product failure along with a reference to the particular

product, the search query can be considered to reference failure of the particular

product.

A candidate failed part is identified based on the reliability profile (612). In

some implementations, the candidate failed part can be one or more of the parts having

a non-zero failure rate. In the example above, part A, part B, and part C each have non-



zero failure rates, and therefore are each eligible to be identified as a candidate failed

part.

In some implementations, only a proper subset of the parts having non-zero

failure rates are identified as candidate failed parts. For example, parts having a failure

rate that does not meet a threshold failure rate may not be identified as candidate failed

parts. Rather, in these implementations, those parts having failure rates that meet the

threshold failure rate will be identified as candidate failed parts.

An interactive session in which the candidate failed part is serviced is identified

(614). The identified interactive session can be an interactive session that is associated

with data identifying the interactive session as a session in which the candidate failed

part is serviced (e.g., repaired or replaced). For example, labels associated with the

interactive session may reference repair or replacement of the candidate failed part.

Similarly, the manufacturer of the product may provide an interactive session that

demonstrates how to repair or replace the candidate failed part, and data presented with

a reference to the interactive session may specify that the interactive session

demonstrates the repair or replacement.

Data identifying the interactive session and required implements for servicing

the candidate failed part are provided in response to the search query (616). As

discussed above, the data can be provided to a user device, for example, with search

results responsive to the search query.

FIG. 7 is a block diagram of an example data processing apparatus 700 that can

be used to perform operations described above. The system 700 includes a processor

710, a memory 720, a storage device 730, and an input/output device 740. Each of the

components 710, 720, 730, and 740 can be interconnected, for example, using a system

bus 750. The processor 710 is capable of processing instructions for execution within

the system 700. In one implementation, the processor 710 is a single-threaded

processor. In another implementation, the processor 710 is a multi-threaded processor.

The processor 710 is capable of processing instructions stored in the memory 720 or on

the storage device 730.

The memory 720 stores information within the system 700. In one

implementation, the memory 720 is a computer-readable medium. In one

implementation, the memory 720 is a volatile memory unit. In another implementation,

the memory 720 is a non-volatile memory unit.



The storage device 730 is capable of providing mass storage for the system 700.

In one implementation, the storage device 730 is a computer-readable medium. In

various different implementations, the storage device 730 can include, for example, a

hard disk device, an optical disk device, a storage device that is shared over a network

by multiple computing devices (e.g., a cloud storage device), or some other large

capacity storage device.

The input/output device 740 provides input/output operations for the system

700. In one implementation, the input/output device 740 can include one or more of a

network interface devices, e.g., an Ethernet card, a serial communication device, e.g.,

and RS-232 port, and/or a wireless interface device, e.g., and 802.1 1 card. In another

implementation, the input/output device can include driver devices configured to

receive input data and send output data to other input/output devices, e.g., keyboard,

printer and display devices 760. Other implementations, however, can also be used,

such as mobile computing devices, mobile communication devices, set-top box

television client devices, etc.

Although an example processing system has been described in FIG. 7,

implementations of the subject matter and the functional operations described in this

specification can be implemented in other types of digital electronic circuitry, or in

computer software, firmware, or hardware, including the structures disclosed in this

specification and their structural equivalents, or in combinations of one or more of

them.

Embodiments of the subject matter and the operations described in this

specification can be implemented in digital electronic circuitry, or in computer

software, firmware, or hardware, including the structures disclosed in this specification

and their structural equivalents, or in combinations of one or more of them.

Embodiments of the subject matter described in this specification can be implemented

as one or more computer programs, i.e., one or more modules of computer program

instructions, encoded on computer storage medium for execution by, or to control the

operation of, data processing apparatus. Alternatively or in addition, the program

instructions can be encoded on an artificially-generated propagated signal, e.g., a

machine-generated electrical, optical, or electromagnetic signal, that is generated to

encode information for transmission to suitable receiver apparatus for execution by a

data processing apparatus. A computer storage medium can be, or be included in, a



computer-readable storage device, a computer-readable storage substrate, a random or

serial access memory array or device, or a combination of one or more of them.

Moreover, while a computer storage medium is not a propagated signal, a computer

storage medium can be a source or destination of computer program instructions

encoded in an artificially-generated propagated signal. The computer storage medium

can also be, or be included in, one or more separate physical components or media

(e.g., multiple CDs, disks, or other storage devices).

The operations described in this specification can be implemented as operations

performed by a data processing apparatus on data stored on one or more computer-

readable storage devices or received from other sources.

The term "data processing apparatus" encompasses all kinds of apparatus,

devices, and machines for processing data, including by way of example a

programmable processor, a computer, a system on a chip, or multiple ones, or

combinations, of the foregoing The apparatus can include special purpose logic

circuitry, e.g., an FPGA (field programmable gate array) or an ASIC

(application-specific integrated circuit). The apparatus can also include, in addition to

hardware, code that creates an execution environment for the computer program in

question, e.g., code that constitutes processor firmware, a protocol stack, a database

management system, an operating system, a cross-platform runtime environment, a

virtual machine, or a combination of one or more of them. The apparatus and

execution environment can realize various different computing model infrastructures,

such as web services, distributed computing and grid computing infrastructures.

A computer program (also known as a program, software, software application,

script, or code) can be written in any form of programming language, including

compiled or interpreted languages, declarative or procedural languages, and it can be

deployed in any form, including as a stand-alone program or as a module, component,

subroutine, object, or other unit suitable for use in a computing environment. A

computer program may, but need not, correspond to a file in a file system. A program

can be stored in a portion of a file that holds other programs or data (e.g., one or more

scripts stored in a markup language document), in a single file dedicated to the program

in question, or in multiple coordinated files (e.g., files that store one or more modules,

sub-programs, or portions of code). A computer program can be deployed to be



executed on one computer or on multiple computers that are located at one site or

distributed across multiple sites and interconnected by a communication network.

The processes and logic flows described in this specification can be performed

by one or more programmable processors executing one or more computer programs to

perform actions by operating on input data and generating output. The processes and

logic flows can also be performed by, and apparatus can also be implemented as,

special purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an

ASIC (application-specific integrated circuit).

Processors suitable for the execution of a computer program include, by way of

example, both general and special purpose microprocessors, and any one or more

processors of any kind of digital computer. Generally, a processor will receive

instructions and data from a read-only memory or a random access memory or both.

The essential elements of a computer are a processor for performing actions in

accordance with instructions and one or more memory devices for storing instructions

and data. Generally, a computer will also include, or be operatively coupled to receive

data from or transfer data to, or both, one or more mass storage devices for storing data,

e.g., magnetic, magneto-optical disks, or optical disks. However, a computer need not

have such devices. Moreover, a computer can be embedded in another device, e.g., a

mobile telephone, a personal digital assistant (PDA), a mobile audio or video player, a

game console, a Global Positioning System (GPS) receiver, or a portable storage device

(e.g., a universal serial bus (USB) flash drive), to name just a few. Devices suitable for

storing computer program instructions and data include all forms of non-volatile

memory, media and memory devices, including by way of example semiconductor

memory devices, e.g., EPROM, EEPROM, and flash memory devices; magnetic disks,

e.g., internal hard disks or removable disks; magneto-optical disks; and CD-ROM and

DVD-ROM disks. The processor and the memory can be supplemented by, or

incorporated in, special purpose logic circuitry.

To provide for interaction with a user, embodiments of the subject matter

described in this specification can be implemented on a computer having a display

device, e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for

displaying information to the user and a keyboard and a pointing device, e.g., a mouse

or a trackball, by which the user can provide input to the computer. Other kinds of

devices can be used to provide for interaction with a user as well; for example,



feedback provided to the user can be any form of sensory feedback, e.g., visual

feedback, auditory feedback, or tactile feedback; and input from the user can be

received in any form, including acoustic, speech, or tactile input. In addition, a

computer can interact with a user by sending documents to and receiving documents

from a device that is used by the user; for example, by sending web pages to a web

browser on a user's client device in response to requests received from the web

browser.

Embodiments of the subject matter described in this specification can be

implemented in a computing system that includes a back-end component, e.g., as a data

server, or that includes a middleware component, e.g., an application server, or that

includes a front-end component, e.g., a client computer having a graphical user

interface or a Web browser through which a user can interact with an implementation

of the subject matter described in this specification, or any combination of one or more

such back-end, middleware, or front-end components. The components of the system

can be interconnected by any form or medium of digital data communication, e.g., a

communication network. Examples of communication networks include a local area

network ("LAN") and a wide area network ("WAN"), an inter-network (e.g., the

Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks).

The computing system can include clients and servers. A client and server are

generally remote from each other and typically interact through a communication

network. The relationship of client and server arises by virtue of computer programs

running on the respective computers and having a client-server relationship to each

other. In some embodiments, a server transmits data (e.g., an HTML page) to a client

device (e.g., for purposes of displaying data to and receiving user input from a user

interacting with the client device). Data generated at the client device (e.g., a result of

the user interaction) can be received from the client device at the server.

While this specification contains many specific implementation details, these

should not be construed as limitations on the scope of any inventions or of what may be

claimed, but rather as descriptions of features specific to particular embodiments of

particular inventions. Certain features that are described in this specification in the

context of separate embodiments can also be implemented in combination in a single

embodiment. Conversely, various features that are described in the context of a single

embodiment can also be implemented in multiple embodiments separately or in any



suitable subcombination. Moreover, although features may be described above as

acting in certain combinations and even initially claimed as such, one or more features

from a claimed combination can in some cases be excised from the combination, and

the claimed combination may be directed to a subcombination or variation of a

subcombination.

Similarly, while operations are depicted in the drawings in a particular order,

this should not be understood as requiring that such operations be performed in the

particular order shown or in sequential order, or that all illustrated operations be

performed, to achieve desirable results. In certain circumstances, multitasking and

parallel processing may be advantageous. Moreover, the separation of various system

components in the embodiments described above should not be understood as requiring

such separation in all embodiments, and it should be understood that the described

program components and systems can generally be integrated together in a single

software product or packaged into multiple software products.

Thus, particular embodiments of the subject matter have been described. Other

embodiments are within the scope of the following claims. In some cases, the actions

recited in the claims can be performed in a different order and still achieve desirable

results. In addition, the processes depicted in the accompanying figures do not

necessarily require the particular order shown, or sequential order, to achieve desirable

results. In certain implementations, multitasking and parallel processing may be

advantageous.



What is claimed is:

1. A method performed by data processing apparatus, the method comprising:

identifying, by one or more data processing apparatus, a set of previous

interactive sessions for a particular task, each interactive session for the particular task

being an online session during which the particular task was performed;

identifying, for each interactive session in the set of previous interactive

sessions and based on content of the interactive session, a set of implements used

during the interactive session;

classifying, by one or more data processing apparatus, at least one implement in

the identified set of implements as a required implement for the particular task, the

classification of the implement being performed based, at least in part, on a portion of

the previous interactive sessions in which the implement was identified;

indexing classified implements according to the particular task;

receiving a search query that references the particular task; and

providing, by one or more data processing apparatus, data identifying the

indexed implements in response to receipt of the search query.

2 . The method of claim 1, comprising:

identifying a set of previously used implements for a user based on previous

interactive sessions that were requested by the user device;

determining that the indexed implements include a required implement that is

not included in the set of previously used implements; and

providing an advertisement for the required implement to the user device.



3 . The method of claim 1, comprising:

identifying a set of previously used implements for a user based on previous

interactive sessions that were requested by the user device;

identifying, from the set of previously used implements, a particular previously

used implement that matches a required implement for the particular task;

determining, based on characteristics of the particular previously used

implement, that replacement of the particular previously used implement is

recommended; and

providing, in response to determining that replacement of the particular

previously used implement is recommended, an advertisement for the particular

previously used implement to the user device.

4 . The method of claim 1, wherein identifying the set of implements comprises:

receiving data identifying an object presented during the interactive session, the

identification being based on one or more of visual object recognition or speech

recognition; and

including the object in the set of implements.

5 . The method of claim 1, comprising determining, for a particular product, a

reliability profile indicative of failure rates for each of the one or more parts of the

particular product, the failure rate for each part being based, at least in part, on a

number of interactive sessions in which the part is serviced.

6 . The method of claim 5, comprising providing the reliability profile to a

manufacturer of the product.

7 . The method of claim 5, wherein receiving a search query comprises receiving,

from the user device, a search a search query referencing failure of the particular

product.



8. The method of claim 7, comprising:

identifying, based on the failure profile, a candidate failed part of the particular

product; and

providing, in response to receipt of the search query, data identifying an

interactive session in which the candidate failed part is serviced, wherein:

providing data identifying the indexed implements comprises providing data

identifying indexed implements for servicing the failed part.

9 . The method of claim 1, wherein identifying a set of implements used during the

interactive session comprises:

identifying a set of parts used during the interactive session;

classifying each of one or more parts in the identified set of parts as a required

part for the particular task or a sometimes used part for the particular task, the

classification of the part being performed based, at least in part, on a portion of the

previous interactive sessions in which the part was used;

identifying a set of tools used during the interactive session; and

classifying each of one or more tools in the identified set of tools as either a

required tool for the particular task or a sometimes used tool for the particular task, the

classification of the tool being performed, at least in part, based on a portion of the

previous interactive sessions in which the tool was used.



10. A non-transitory computer storage medium encoded with a computer program,

the program comprising instructions that when executed by data processing apparatus

cause the data processing apparatus to perform operations comprising:

identifying a set of previous interactive sessions for a particular task, each

interactive session for the particular task being an online session during which the

particular task was performed;

identifying, for each interactive session in the set of previous interactive

sessions and based on content of the interactive session, a set of implements used

during the interactive session;

classifying at least one implement in the identified set of implements as a

required implement for the particular task, the classification of the implement being

performed based, at least in part, on a portion of the previous interactive sessions in

which the implement was identified;

indexing classified implements according to the particular task;

receiving a search query that references the particular task; and

providing data identifying the indexed implements in response to receipt of the

search query.

11. The computer storage medium of claim 10, wherein the instructions cause the

data processing apparatus to perform operations comprising:

identifying a set of previously used implements for a user based on previous

interactive sessions that were requested by the user device;

determining that the indexed implements include a required implement that is

not included in the set of previously used implements; and

providing an advertisement for the required implement to the user device.



12. The computer storage medium of claim 10, wherein the instructions cause the

data processing apparatus to perform operations comprising:

identifying a set of previously used implements for a user based on previous

interactive sessions that were requested by the user device;

identifying, from the set of previously used implements, a particular previously

used implement that matches a required implement for the particular task;

determining, based on characteristics of the particular previously used

implement, that replacement of the particular previously used implement is

recommended; and

providing, in response to determining that replacement of the particular

previously used implement is recommended, an advertisement for the particular

previously used implement to the user device.

13. A system comprising :

a data store storing previous interactive sessions for a particular task, each

interactive session for the particular task being an online session during which the

particular task was performed; and

one or more data processing apparatus that interact with the data store and

execute instructions that cause the one or more data processing apparatus to perform

operations comprising:

identifying a set of the previous interactive sessions for the particular

task;

identifying, for each interactive session in the set of previous interactive

sessions and based on content of the interactive session, a set of implements used

during the interactive session;

classifying at least one implement in the identified set of implements as

a required implement for the particular task, the classification of the implement being

performed based, at least in part, on a portion of the previous interactive sessions in

which the implement was identified;

indexing classified implements according to the particular task;

receiving a search query that references the particular task; and

providing data identifying the indexed implements in response to receipt

of the search query.



14. The system of claim 13, wherein the instructions cause the one or more data

processing apparatus to perform operations comprising:

identifying a set of previously used implements for a user based on previous

interactive sessions that were requested by the user device;

determining that the indexed implements include a required implement that is

not included in the set of previously used implements; and

providing an advertisement for the required implement to the user device.

15. The system of claim 13, wherein the instructions cause the one or more data

processing apparatus to perform operations comprising:

identifying a set of previously used implements for a user based on previous

interactive sessions that were requested by the user device;

identifying, from the set of previously used implements, a particular previously

used implement that matches a required implement for the particular task;

determining, based on characteristics of the particular previously used

implement, that replacement of the particular previously used implement is

recommended; and

providing, in response to determining that replacement of the particular

previously used implement is recommended, an advertisement for the particular

previously used implement to the user device.

16. The system of claim 13, wherein identifying the set of implements comprises:

receiving data identifying an object presented during the interactive session, the

identification being based on one or more of visual object recognition or speech

recognition; and

including the object in the set of implements.

17. The system of claim 13, wherein the instructions cause the one or more data

processing apparatus to perform operations comprising determining, for a particular

product, a reliability profile indicative of failure rates for each of the one or more parts

of the particular product, the failure rate for each part being based, at least in part, on a

number of interactive sessions in which the part is serviced.



18. The system of claim 17, wherein receiving a search query comprises receiving,

from the user device, a search a search query referencing failure of the particular

product.

19. The system of claim 18, wherein the instructions cause the one or more data

processing apparatus to perform operations comprising

identifying, based on the failure profile, a candidate failed part of the particular

product; and

providing, in response to receipt of the search query, data identifying an

interactive session in which the candidate failed part is serviced, wherein:

providing data identifying the indexed implements comprises providing data

identifying indexed implements for servicing the failed part.

20. The system of claim 13, wherein identifying a set of implements used during the

interactive session comprises:

identifying a set of parts used during the interactive session;

classifying each of one or more parts in the identified set of parts as a required

part for the particular task or a sometimes used part for the particular task, the

classification of the part being performed based, at least in part, on a portion of the

previous interactive sessions in which the part was used;

identifying a set of tools used during the interactive session; and

classifying each of one or more tools in the identified set of tools as either a

required tool for the particular task or a sometimes used tool for the particular task, the

classification of the tool being performed, at least in part, based on a portion of the

previous interactive sessions in which the tool was used.
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