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1. Scope (Informative)

The Architecture Document (AD) illustrates the Melsearch Framework Enabler from an architectueedgective. This
document contains the architecture diagram asasgdilinctional components and interfaces definitidiosfurther
demonstrate the architecture of the MSF Enableeraéflows are included in Appendix B.

This document does not contain any detailed dedmivf the components or the parameters of inteda€hese definitions
are included in the TS document
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3. Terminology and Conventions

3.1 Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHAL", “SHALL NOT”, “SHOULD”, “SHOULD NOT",
“RECOMMENDED?”, “MAY”, and “OPTIONAL" in this documet are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” antrdbiuction”, are normative, unless they are exgijiéghdicated to be
informative.

3.2 Definitions

User Interest Model User Interest Model is created using User relatéatination e.g Search History, user profile. Tras be
used to know what Search Domain the user is mdoeedasted in. Further, it may also help to undecstan
user preference inside that particular Search Doemai

M eta-1ndex Meta-index is the information used to describedtvetent which a MSF-Source can provide. This
information may be used for Search Engine selection

Per sonalisation Score Personalisation Score is the similarity betweenrslated information and the result documents. It
shows how well the result documents suits useegepence.

Search History In the context of MSF Enabler, Search History es¢bllection of search request, Feedback and
Interaction from the user.

Feedback See definition in [OMA-MSrchFramework-RD]

Interaction See definition in [OMA-MSrchFramework-RD]

Answer History Answer History is collection of questions asked #reir respective answers provided. This collectian

be queried if user wishes to get answers from djr@aovided answers in the past.

Interface Template The information needed (e.g. format, parameters)ap the search request and result response icgerfa
supported by the MSF with that of supported by MRfHce.

3.3 Abbreviations

OMA Open Mobile Alliance

MSAS Mobile Search Application Server
MSS Mobile Search Server

SE Search Engine

Q&A Question and Answer

M SF Mobile Search Framework

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
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4. Introduction (Informative)

To tackle the limitations of the current mobile isdeservices, the Mobile Search Framework Enablexpected to enable a
kind of mobile search service which can (not limite):

. Integrate various SE’s capabilities to be comprshen

. Personalise search result according to User reilatednation.

. Provide recommended results.

. Facilitate delivery of targeted advertisements

= Accept multimedia as a search input

. Provide Subscribe-Push Management

. Provide Q&A functionality.

This document defines the architecture of Mobilar8lke Framework Enabler based on the requiremeirtiatein [OMA-
MSrchFramework-RD]. The main components identifiedthis enabler are Mobile Search Server (MSS)biloSearch
Application Server (MSAS), MSF-Client and MSF-Saeirc

A following figure shows various interacting ergsiinvolved in this enabler. A figure also deptbis possible deployment
example for this enabler.
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Figure 1: M SF Enabler deployment example
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4.1 Version 1.0

Version 1.0 of the MSF enabler architecture adéresdl of the functional requirements included@MA-
MSrchFramework-RD].

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
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5. Architectural Model

5.1 Dependencies

The MSF Enabler has the following dependencieshierdOMA Enablers:
 The OMA Push Enabler as described in [PUSH-OTA] hash-PAP];
* The OMA Device Management Enabler as describe@®MA-DM].
In addition, deployments of the MSF Enabler canatker OMA Enablers, such as:
» The Presence Enabler as described in [OMA-PRS-IMP$and [OMA-PRS-SIMPLE-AD].
» The Location Enabler as described in [OMA-MLS-AD].
e The Mobile Advertising Enabler as described in [ONKMOBAD].

5.2 Architectural Diagram

M SF-Client

A
MSF-1 MSF-5 l MSE-4

MSF-2

MSAS MSS

A 4

Mobile Search Application Serve Mobile Search Server

=

A
MSF-4 MSF-3

A

M SF-Sour ce

Figure 2: Architectural Diagram

5.3 Functional Components and Interfaces definition

5.3.1 Functional Components
5.3.1.1 MSAS (Mobile Search Application Server)

MSAS is the entry point to the enabler for all tleer’'s requests. The main functionalities iderdifier MSAS are shown
below.

MSAS exposes MSF-1; uses MSF-5 exposed by MSF-Clieth MSF-2 exposed by MSS.

When using MSF-5 interface, MSAS acts as Pushaloitivhen using OMA-PAP and as Push Server wherguduUSH-
OTA.

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
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53.1.11 User related information Collection

This function collects User related informationliding user profile, Search History, user contexg (ocation) and User
Interest Model, which may be obtained by interagtivith other OMA enablers or internally from thisabler. Part of this
User related information is sent to the MSS togetvith the search request, for example, to be fzedersonalised
SE/Experts selection and Personalised Result Cidasioh.

5.3.1.1.2 Query Domain Mapping

This function is responsible for identifying a S#abomain(s) for a request for which no Search Darisaspecified by the
user. This function will use User related informatio select the appropriate domain for the request

5.3.1.1.3 Target Advertising

This function is responsible for inserting adventigent into the search results. Advertisementsedeeted considering user’s
preference, location and other context informatibims function may interact with OMA MobAd enablgia MobAd-2
interface, to request for advertisements.

5.3.1.14 Search History & Recommendation Management
This function is responsible for store, maintain amnage the Search History.
The Search History consists of Feedback and Inieraof the user on the results received.

In particular it collects Feedback/Interaction frasers on the search results provided and usesitherder to provide
recommended result. Recommended results are poblaglapplying (one or more) recommendation algor({g) together
with User related information on the results.

5.3.1.1.5 Subscribe-Push Management
This function is responsible for managing the StibsePush functionality. It includes the managenwnt
* The request to subscribe/unsubscribe for specifarination/content

» The filtration criteria and triggering conditiormovided or updated by the user. The filtrationeria are used to
find the appropriate results/content, whereasrilygdring conditions are used to initiate the refji®m the MSAS
and then push the result/content.

The filtration criteria can be (non exhaustivelareh keywords, Search Domains, recommended regultsis case the user
can choose to get only recommended results), co(eex location, ...), receiver ID (will be useddase the intended
receiver is not same as the one who is requestisglscribing).

The triggering conditions can be (non exhaustigakh interval (e.g. daily, week days, ...), contéot¢dtion, presence, e.g.
the push is triggered when the location is changed,

This function is also responsible for the managdroépolicies related to push functionalities eampsidering MSF-Client's
abilities to receive pushed content, managing vecs) authorizations e.g negotiating for receiimghed content, for
using context information.

5.3.1.2 MSS (Mobile Search Server)

MSS (Mobile Search Server) is mainly responsibteafbthe functions needed for Search Engine/Expietegration and
result personalisation. The main functionalitiesnitified for MSS are below

MSS exposes MSF-2, MSF-3 and MSF-4; uses MSF-4sepby MSF-Source and Other-MSS.

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.
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5.3.1.2.1 Personalised SE/Experts Selection

This function is responsible for selecting apprat@iSE/Experts for a particular query. To do sopitsiders several kind of
information e.g SE expertise (Meta-Index - providlgdhe SE at the time of registration), User edanhformation (e.g
Interest Model, location, Search History providgdWSAS), search request (Search Domain, keywopsvided by
MSAS).

5.3.1.2.2 Personalised Results Consolidation

This function is actually responsible for resutisre results also includes answers) personalisaftde function will
achieve personalisation in either of two ways:

. It uses User related information provided by MSA8ether with the search request, to personaligetseasults and
provide consolidated list of results. While condating it may do optimization on the results emoge redundancy,
re-ranking/sorting based on e.g rank provided lBySk, SE importance level (may be calculated basedsponse
time, quality of content, cost etc.)

. It can transfer the User related information togethith the search request, to the Search Engser {dentity may be
secured in this process). Search Engine will petdssmsearch result based on User related infoomatind return the
personalised results to MSS. MSS consolidatesethidtrlist. While consolidating it may do some agp#ation on the
results e.g remove redundancy, re-ranking/sorbiaged on Personalisation Score provided by th&EHBEnportance
level (may be calculated based on response tinaditgof content, cost etc.)

5.3.1.2.3 Query Building

This function is responsible for building and fordiag request to the selected MSF-Source(s). Thistfon optimizes user
queries in the format which is understandable leysiected MSF-Source(s). This function may aléibthe user's query
for efficiency. This function may also pass Uséated information, with the search request, to3kewhere the
personalisation is done.

5.3.1.24 MSF-Source Registration

This function is responsible for allowing MSF-Scesdo register them with the framework providingneoof the
information (e.g expertise, Interface Template)utibem.

5.3.1.2.5 Q&A History

This function is responsible for maintaining a thatse of already asked question and their respemtis@ers provided from
different Experts. This database can be queried$e user wants questions from Answer History.

5.3.1.3 MSF-Client

MSF- Client is an entity which sends a search regieeMSAS using MSF-1 interface and receives redpd result from
MSF-1 interface. MSF- Client can perform searchuestj by keyword, free text or multimedia input. M8F-Client can be
deployed on a user’s device or in an applicatiouese

MSF-Client exposes MSF-5 and uses MSF-1 exposa@d3SAS.
5.3.1.3.1 Pushed Content Management

This function is responsible to manage (e.g stemder, queuing) pushed content and the related felg discar, accept,

).
5314 MSF-Source

MSF-Source is the information/content source foravg provides the actual information/content to $4& request. The
MSF-Source can be a Search Engine (providing eaghinst search query) or an Expert (providingvans against
guestion query).

MSF-Source exposes MSF-4 and uses MSF-3 exposktEiy

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.
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5.3.2 Interfaces
5.3.2.1 MSF-1

This interface is exposed by MSAS and can be ussednd/receive search request/response. The segorictions of this
interface includes

. Accepting search request from MSF-Client and delingsearch response. This request can be alsquase
for recommended results. In this case the requegains the indication of the algorithm(s) to bglém in
order to provide recommendation on the results.réheest can be a multimedia search as well where t
MSF-Client uses multimedia files e.g. video, auglidmage files as search request input, augmenitéd w
information that specify the search request purgese find similar content, retrieve missing mettzdrelated
to the input , etc.). This function includes alke transfer of the response related to the seargrest from the
MSAS to the MSF-Client (including the recommendeslits).

. Accepting Subscribe-Push search request. In tisis, ¢his interface allows the MSF-Client to
subscribe/unsubscribe for specific information/emtresults by providing/updating one or more diiton
criteria (e.g. push interval, Search Domain(s) hpeentext trigger(s), ...).

. Providing the Feedback from the MSF-Client to th8A% about results received and/or modifying aneaalye
existing Feedback. Different kind of Feedback carsbpported by this interface: vote (a numericalesge.g.
from 0 to 100), comment (a free text where the gaarexpress his evaluation), tag list (a list@fwords that
describe the result).

. Providing the Interaction from the MSF-Client te@thlSAS on results received. Different kind of liatetion
can be supported by this interface: the actiodité on particular result or type of result (e.gsults of a
particular brand, results with multimedia content} the subsequent search done, etc....

. Querying of capabilities and functionalities sugpdrby MSAS such as (not limited to): search fundiities
supported (Q&A function, Subscribe-Push, ...), recandation algorithms supported, multimedia support
(e.g.: the indication of the media type accepteihjst search request), support for the free teatch/by
keyword, performance parameters (e.g. maximum nuwitrequests accepted per time or in a periodhu t
minimum interval between two requests, averageomsptime, ...), Search Domains supported and
geographical coverage, etc...

. Accepting Q&A request from MSF-Client and deliveyiQ&A responses (synchronous or asynchronous).

5.3.2.2 MSF-2

This interface is exposed by MSS. The supportedtions of this interface include:

. Accepting search request from MSAS augmented wjthraof user related information and deliveringrsa
response. In this response, if the MSF-Source geavits customer Feedback, then the MSS propatiases
Feedback to the MSAS.

. Delivering users Feedback from MSAS to MSS.

. Accepting Q&A related request from MSAS and trangiie response (which can be synchronous or
asynchronous) back to it.

5.3.2.3 MSF-3

This interfaces is exposed by MSS and can be wsezbister/de-register and update information eelab MSF-Source. The
supported functions of this interface include

. Sending asynchronous answer messages to MSS faoysk/ submitted question.

. Accepting question retrieval request, made baseskpartise, from Expert.
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. Accepting registration, de-registration and updadt®ISF-Source information request and deliveringpanse.
The following is the list (not limited to) of inforation conveyed or updated to MSS in the registngtrocess

« Basic Information (access URL, contact)
o Meta-Index.

This interface is also used for exchanging the Mietiex between two MSSs.

5.3.2.4 MSF-4

This interface is exposed by MSF-Source and MSiS.Used to accept search request (including Q8#ted request and
response) from MSS and deliver response to MSS.i$hiais also used for interaction (search resluesponse) between
two MSS.

In the response, if there is an agreement betwemite provider and MSF-Source to exchange Feedlaek the MSF-
Source provides its customer Feedback to the M§&her with the results.

5.3.2.5 MSF-5

This interface is exposed by MSF-Client and cand® to Push subsequent results/content for treesption request in
the context of Subscribe-Push functionality. Onenore push notification of results/content can ltfsom a single
subscription request.

5.4 Security Considerations

To address the requirements of Authentication anthévrization specified in the RD, the MSF Enablesidd provide the
following functions:

» Authentication: The MSF Enabler supports mechansauthenticate the SEs, Experts and other MSSsSH3%
and Experts will be authenticated, when they wéllrbgistering/de-registering or updating their infation with the
MSF Enabler. As MSSs are interworking, when an M&®ives an incoming request from another MSS, its
identity is also to be checked. Furthermore the NE8Rbler supports mechanisms to authenticate udwns
performing requests to MSAS. This user identityl wé used to access user information and provideopalised
results e.g. recommendation.

» Authorization: The MSF Enabler supports mechanisnauthorize the other MSSs, SE/Expert when thgyeast
access to the MSS. Furthermore the MSF Enablerostgomechanisms to authorize MSF-Client when tleeyest
access to the MSS. For other MSS and applicattbesiequests are search requests. For SE and BExperequests
are changing information requests.
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Appendix B. Flows (informative)

This section describes some high-level logical #dvetween the architectural entities of the MoB#arch Framework
Enabler. These flows just serve for a better urideding of the architecture. For normative detsdls the Technical

Specification

B.1 Personalised Search

F1: Search Request

MSAS

MSS MSF-Source

P1: Users Interest Model generation

P2: Extract context information

P3: Query domain mapping

F2: Search Request with user’s
IM and context

P4: Search Engine selection

P5: Query interface adaptation

F3: Dispatch search request to SE

L

F3: Dispatch search requgst to SE

»

>

P6: Result

generation

P6: Result generation

P F4: SE returns results

<«

P7: Results format conversion

P8: Result Personalization

F5: Personalized results to MSAS

<

P9: Target Advertisement & Recommendation

< F6: Final list of results

Figure 3: Personalised Search Flow

F1: MSF-Client send a search request to MSAS.

retrieved every time the request is received fro8FMClient.

. P2: MSAS interacts with other enablers to get theunesgl user context information.

P1: MSAS may generate users Interest Model (IM) adersng user profile and Search History. User IM é

0 2010 Open Mobile Alliance Ltd. All Rights Reserved.

Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.




OMA-AD-MSrchFramework-V1_0-20101207-C.doc Page 17 (26)

. P3: MSAS maps a Search Domain(s) for the requesgussers IM and other related context informationcase user
doesn’t specify any Search Domain.

. F2: MSAS sends search request with required usetecelacluding (not limited to) User Interest Model¢ation,
profile to MSS.

. P4: MSS selects an appropriate search engine bas@wbblimited to) SE expertise, User related infation (received
in F2), search request (Search Domain, keywords) et

. P5: MSS translates request format into the formapsued by each MSF-Source.

. F3: MSS dispatches the request to the selected S#.related information including (not limited tosér Interest
Model should also be sent with the search reqoesiet SEs.

. P6: SE search for the results. SE may use User celatermation (received in F3) to personalise (rharanking and
sorting) the result list produces.

. F4: SE returns the results. If personalisation hanlperformed by SE in P6 then this request wib atglude
Personalisation Score (calculated in P6) associgitbdeach result.

. P7: MSS converts the results format into a global amif format. This is to help consolidating resultttwdifferent
format) from different SE. MSS also removes redumgamong the results.

. P8: MSS aggregate the results provided by differeatdeengine. In case personalisation has beenrpertoby SE,
MSS re-rank and sort the results according to Petsation Score (returned by SE in F4) and SE mapece level (e.g
calculated based on response time, quality of enselection ranking score, cost etc.) If Perdgeatibn Score from
different SEs are incomparable then MSS may caiel®arsonalisation Score itself (based on usetecblaformation
received in F2) to use it for result consolidataord sorting. In case personalisation has not bedormed by SE,
MSS will do personalisation (in terms of persoradisanking and sorting) based on User relatednmdition (received
in F2).

. F5: MSS send the personalised results to MSAS
. P9: MSAS complement search results with target athaartent and recommendations based on users Feedback

. F6: Final search result are provided to the user
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B.2 SE Registration

Search Engine

Mobile Search Server

F1: Basic Information

F1-bis: MSF-Source registration

A4

F2: Source ID

\4

F3: Detail Information

F4: Submit Meta-index

A4

A\ 4

F5: Update Meta-Index

Figure 4: SE Registration Flow

\4

. F1: SE registers basic information like name, loaati®®earch Domain, contact etc.
. F1-bis: The MSF-Source submits to the MSS the Regjisn Information.
. F2: MSS acknowledge the request and assign a SoDrteethe SE.

. F3: SE further registers detailed information likgparted request/response interface, required dsaied

information, Target user group etc.
. F4: SE then submits Meta-Index (defined in secB®).

. F5: SE may further update their Meta-Index as meglsometime in future.
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B.3 End-to-End Search Request Flow

MSF-Client MSAS MSS MSF-Source ¢

»

1. SearchRequest
a ]2.UserlnformationCoIIection

3.SearchRequest processir@

4. SearchRequest forwarded :l 5.SearchRequest processing

1 6. SearchQuerySent :| >
< 7|{lgfgrmationRetrieval
% RESTITSRESPOTSE 7 E]formatlonRetrlevaI

7.InformationRetrieval

& ReSUNSRESPONSE
3-] ResultsResponse

9.ResultsResponsesProcess|ng

. ResultsResponse

< 11.ResultsResponseProcessing

12. ResultsResponseConsolidated

Figure5: End-to-End Search Request flow

1. SearchRequest: The MSF-Client sends a search taqubs MSAS.

2. UserInformationCollection: The MSAS collects theueelated information (e.g. profile, location, by) interacting
with other OMA enablers or internally from this élexr. As part of this step, the MSAS recovers imadly the
Search History information related to the searcjuest (from all users).

3. SearchRequestProcessing: The MSAS processes tioch sequest before forwarding it to the MSS. Thmetpf
processing which can be performed are, for exanquery Domain Mapping

4. SearchRequestForwarded: The MSAS forwards the lseaguest enriched with some of the user related
information collected and with the result of thegessing applied to the MSS.

5. SearchRequestProcessing: The MSS processes th seguest and other information received. Thedygde
processing which can be performed are, for exanquery Building, MSF-Source(s) selection.

SearchQuerySent: The MSS sends the query for tretst the selected MSF-Source(s).
InformationRetrieval: The selected MSF-Source(g)eees the correct information that MSS has retptbs

ResultsResponse: The selected MSF-Source(s) demdssponse to the MSS containing the results.

© ©® N o

ResultsResponsesProcessing: The MSS processestiits responses received before sending thene tal8AS.
The types of processing which can be performedfarexample, results optimization by removing nedancy or
by sorting the results.

10. ResultsResponse: The MSS sends the responseMB#E containing the optimized results.

11. ResultsResponseProcessing: The MSAS processessiiense before sending it to the user. The typeamfessing
which can be performed are, for example, applyimg or more recommendation algorithms to provide
recommended results and re-rank the result acagptdithat (i.e putting recommended result at thgirreng of the
list).

12. ResultsResponseConsolidated: The MSAS sends tleelameted results to the user.
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B.4 Interworking

MSAS MSS other MSS Search Engine

F1: Search Request

»

P1: SE Selection

F2: Forward Search Request

»
L

F3: Result Extraction

\4

P2: Result Personalization

F4: Return Results

al

P3: Results format conversion

P4: Result Personalization

F5: Deliver Result

D S

Figure 6: Interworking Flow
. F1: MSAS sends search request with required useletklaformation (e.g User IM, location, profile) MSS.

. P1: MSS selects an appropriate search engine bas@tblimited to) SE expertise (Meta-Index), ussated
information (user Interest Model, location, prafijleearch request (Search Domain, keywords) etc.

. F2: MSS forwards request to other MSS. MSS will asad targeted SE’s ID and user related informatiariuding
(not limited to) user Interest Model, to other M8&fore sending the request to other MSS, if regjiMSS converts
the request into a format suitable for other MSS.

. F3: other MSS gets the result form the targeted S&gedrding to the specified SE’s ID in F2
. P2: other MSS can personalise result based on infismeeceived in F2.
. F4: other MSS returned personalised search resuktS8.

. P3: MSS converts the results format into a global amif format. This is to help consolidating resulttfwdifferent
format) from different SE. MSS also removes redumgaamong the results.

. P4: MSS further do personalisation on the result Baseany other user related information which watsmade
available to other MSS.

. F5: Final results/contents are returned to MSAS.
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B.5

For further stepsrefer to B.4from P2to F5.

Interworking 2

MSAS

MSS

other-MSS

F1: Search Request

F1: MSAS sends search request with required userrirdtion (e.g. User IM, location, profile) to MSS.

\ 4

F2: Forward Search Request

Search Engine

P1: SE Selection

F3: Result Extraction

A

Figure 7: Interworking Flow 2

A 4

F2: MSS selects other-MSS (e.g based on the capabitif SEs registered to other-MSS) and forwardsdlquest to it.
MSS will also send user related information, inghgd(not limited to) user Interest Model, to otiMES. Before
sending the request to other MSS, if required, M&3erts the request into a format suitable foep¥SS.

P1: other MSS selects an appropriate search engsedhan (not limited to) SE expertise (Meta-Indegr related
information (user Interest Model, location, prafjleearch request (Search Domain, keywords) etc.

F3: other MSS gets the result form the targeted SE(s)

B.6 Search History Flow
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| MSF-Client | MSAS MSS | MSF-Source |

i. ResultsResponseConsolidatdd

»

2. Feedback/Interaction ':| 3. Feedback/Interaction storgge

4. Feedback propagation 5. Feedback propagation

Figure 8: Search History Flow

ResultsResponseConsolidated: the MSAS sends tl®lideted results to the user.
Feedback/Interaction: The user expresses (explmitimplicitly) his Feedback/Interaction about tlesults.

Feedback/Interaction storage: The MSAS storesebeived Feedback/Interaction from the user.

e

Feedback propagation: Optionally (depending oratireement between service provider and MSF-Sothiee)
MSAS can report Feedback received from its usevsitahe results to the MSS.

5. Feedback propagation: The MSS propagates the Feledbprovided by the MSAS in step 4, to the MS6ug&e
(that provided the results).

B.7 Recommendation Flow

| MSFClient | MSAS MSS | MSF-Source |

&

1. ResultsResponse

2. ResultsResponse
:_|3. Recommendation Processing

4. RecommendedResultsResponse

Figure 9: Recommendation Flow

1. ResultsResponse: The selected MSF-Source(s) demdssponse to the MSS containing the results oBgity,
depending on the agreement between service proardbthe MSF-Source, the MSF-Source can send #ébaek
(from its customers) about the results provided.

2. ResultsResponse: The MSS sends the responseMSH8 containing the optimized results. The MSS pggies
the results with associated Feedback, if providethb MSF-Source in step 1.
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3. RecommendationsProcessing: The MSAS processeedpernse before sending it to the user by applyiregoy
more recommendation algorithms in order to provammmended results and re-rank the results acaptdithat
(i.e putting recommended result at the beginninthpeflist). The processing related to the recomragods uses the
Search History information retrieved by the MSAS aoptionally the Feedback provided by the MSF-Setiin

step 1.

4. RecommendedResultsResponse: The MSAS sends thalidatesd results, including the recommended restdts

the user.

B.8 Q&A Flow

______________

MSAS

MSS

F1: Q&A Request

»
>

P1: Domain Mapping

F2: Request Forward

Expert

P2: Expert Selection

F3: Forward Request

F4 Response

P3: Answer Optimization

F5 Response Forward

«

P4 Advertisement

F6 Final answers(s)

A

. F1: User sends a question to MSAS. User will speaeifigther the answer is required from Answer Histarfrom

Experts.

Figure 10: Q& A Flow

. P1: MSAS will perform domain mapping for the question

. F2: MSAS will forward request to MSS.

. P2: MSS select appropriate experts. If the answezdsiired from Answer History, no Expert selectioill ae done.

MSS will retrieve answer(s) from Answer History ahén continue from P3 by passing F3 and F4.

. F3: MSS dispatch the request to selected Expert(s).

. F4. Experts answers the question and send as a resjpoMss.
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. P3: MSS will perform optimization on different answeiceived form different Experts (or form Answer tdiy) e.g
redundancy check, ranking based on expert leveM&S also save the question and their correspgratiswers into
Answer History in case answers are from experts.

. F5: MSS forwards the final answer list to the MSAS
. P4: MSAS insert advertisement with the response antbpms recommendations.

. F6: Final answer(s) are provided to the user.

B.9 Meta-Index Exchange/Update Flow

This flow is divided into three parts; (1) MSSs gheaformation about each other (2) MSSs exchangtalNhdex for the
first time (3) MSSs, periodically, updates subndittdeta-Index.

Other MSS MSS

F1: Basic Information

@

F2: Partner ID

F3: Detail Information

F5: Submit SE List

@

F6: Confirm wanted SE list

A

F7: Submit Meta-Index for new SE(s)

F8: Submit new/updated SE List

®

F9: Confirm wanted SE list

F10: Submit Meta-Index for new/updated SE(s)

A

Figure 11: Meta-Index Exchange/Update Flow
. F1: Other MSS registers basic information about filled name, location, Search Domain, contact etc.
. F2: MSS acknowledge the request and assign a pdBrterthe other MSS

. F3: Other MSS further registers detailed informatidmout itself like supported request/response iatesfrequired
user related information, target user group etc.

. F5: Other MSS submits the list (with some text dggn) of some or all (depending on there polithg)SEs
registered with it.

. F6: MSS confirms the list of those search enginesMaich it require Meta-Index (MSS may only requideta-Index
for those SE which are useful for it. The critermfrselection is implementation specific).

. F7. Other MSS sends the Meta-Index only for thoseed&ned (selected) by MSS.

. F8: Other MSS will trigger update of Meta-Index basedsome trigger condition. The example of idendifiegger
condition for this enabler are periodically (e.gekiy), threshold of SE added/updated, manuallyngtteme. Other
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MSS will send the list (with some text informatiarf)newly added SE and those which have updatedNteta-Index

to MSS.

. F9: MSS will confirm the list of those SE for whichriquires Meta-Index.
. F10: Other MSS sends the Meta-Index or updated Metaxmaly for those SE returned (selected) by MSS.

B.10 Application Initiated Search

MSF-Client B

MSF-Client A

F2: Push the Search

MSAS

F1: Search Request

L

P1: Get the Search Results

result to the client

A

Figure 12: Application Initiated Sear ch flow

. F1: An application as MSF-Client-A sends a searcluest(s) to MSAS, the search request(s) carrieoonere client
IDs (different than MSF-Client-A) as MSF RequedBofer the search result.

. P1: MSAS gets the final result

. F2: MSAS pushes the search results for each seagciese to one or more target client (MSF-ClientaBgording to
the specified ID(s) in F1. Before this step thara need of required management functionality edlatith push.
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B.11 Subscribe-Push

1
: MSF-Client | MSAS MSS

F1: Subscription Request

A 4

P1: Request Optimization

F3: Search Request

»
>

P2: Result Received

F4: Search Response

<«

P3: Result Filtration

P4 Advertisement

F5: Results Pushed

A

. F1: MSF-Client sends subscription request to MSASwdveral filtration criteria and triggering conolit. MSF-
Client may specify a different receiver’s ID forghed content.

. P1: MSAS will consider context information while geagng search request. E.g if user location is tBosand
keywords provided are “Nike stores” then MSAS maperate final request with keywords “Nike storestda”.
MSAS will generate subsequent search request camtdid time interval (if provided by the user aggering
condition).

. F3: MSAS will send search request to MSS periodicglycording to the time interval provided by themas
triggering condition).

. P2: MSS receive the result.

. F4: MSS send the result to MSAS.

. P3: MSAS may further filter the results received basednot limited to) presence, recommended results
. P4: MSAS insert advertisement to the search result.

. F5: Final results/contents are provided to the ineehdser. Before this step there is a need of reduiranagement
functionality related with push.
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