International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers/3.10.36

[Vol-3, Issue-10, Oct- 2016]
ISSN: 2349-6495(P) | 2456-1908(0)

Social Data Schema and Recommendation
Method for Restaurant Information

Minsoo Lee

Department of Computer Science and Engineering,aBWbmans University, Seoul, Korea

Abstract— Big data created by Social network contains
all sorts of information of the real world such Beman
relations, time, space and etc. Now it is possibleollect
huge amount of data and store it. But the more deda
get, the more difficult it is to get the meaningand
requisite information for each person. Thus, it is
necessary for us to have a customized restaurant
recommendation system with a high degree of acgurac
which reflects personal characteristics using bagad In
this paper, we organized key factors that affeat th
restaurant recommendation by analyzing the
characteristics of big data provided by SNS. Onltasis

of these key factors and relations, we designei) al&ta
model and embodied it for information recommendhatio
systems using MongoDB. The restaurant recommendatio
technique uses a collaborative filtering approack b
using the factors of the social network and ther'sse
evaluation history.
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Schema, Restaurant | nformation

I.  INTRODUCTION
Our dally lives leave behind data over the last j@ars.
Social networks really are changing the way we btue
lives, and they are enabling technology to bring the
interesting information (relationship of peoplemd,
space). It's hard to retrieve information that veed in a
large amount of data. We need a model which
incorporates factors related to social networks eard be
applied to information recommendation with respct
various social behaviors that can increase thahbitiy of
the recommended information. So we introduce albig
model for recommender systems using social network
data.

Il. RELATED WORK
Recommendation Systems are a technology
automates the process of suggesting items (suniusis,
book, films, advertising, club, etc.) that can beiesting
for a specific user of the system.

2.1 User familiarity-based techniques

In general, user shares a variety of informatiothwi
others who you make a friendship in social network.
Previous work has shown that a user's number of
followers is not a good measure of her capacity to

that
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propagate content on Twitter and Influence can be
defined as the capacity to affect the behaviortbéis[2].
Also, friendship in social network does not assthre
familiarity between the two users. In order to deiee

the familiarity in social network, we consider pmmal
information (such as relationship, gender etc.)d an
activities.

2.2 The Expert Recommendation Technique

The Expert is who we can trust to have produced
consistent and reliable evaluations (ratings)afgen a
given domain. The expert’'s dataset has differeatufes
from regular user’s dataset. The expert’s datassparse
data for item is less than user’s dataset and cke she
data scarcity problem. Expert produced consistent a
recognition evaluations, so it's expected to redogise.
Experts have the motivation to participate in the
evaluation when there is the target of the new dteso it
minimizes cold-start. Because of these advantages,
finding experts from users to recommendation systam
reduce problems that use user’s dataset.

.  RECOMMENDATION ALGORITHM FOR
RESTAURANT

We select the data which include the necessary

information for the restaurant recommendation. The

selected data based on this data model. This datielm

consists of five layers which are User, Club layer,

Content, Item and Category Layer.

This data model describes the link among the lay&ns

data are from SNS.
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Fig. 1: Data model for Recommendation based on big
data

We want to design database schema suitable for the
algorithm to restaurant recommendation. So We ntlagle
draft of the algorithm and selected necessarybatti for
recommendation. We do not give equal importancallto
evaluation values. The weights are used to “up-tteig

or “"down-weight ” the importance given to the indal
rating. We calculate weights using the similarigtieen
users, user's expertise and evaluation history. We
consider users who meet the conditions to be aarerp

the subject. The user joins a lot of clubs for aesdnt.
She or he writes a lot of content and its replies f
restaurant and evaluate the item for restaurantyman
times. Other users response was very positive émer o
users usually share the content written by useferBece

is used to search what we want.

3.1 MongoDB

We designed database schema for recommendatiog usin
MongoDB. MongoDB is Document-oriented databases.
Document-oriented databases are one of the main
categories of so-called NoSQL databases. A document
oriented database is designed for storing, retiggvand
managing document-oriented information. Data in
MongoDB has a flexible schema. This means Collestio
do not enforce document structure. Collection in
MongoDb are similar to Tables, Document are sintitar
Rows. So We can insert a single document or aty afra
documents into MongoDB. as you see, Mongo lets you
store embedded documents. This is the reason why we
chose MongoDB.
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IV. TABLE SCHEMA
4.1 User Table
User table based on the information about Userrlaye
stored basic information of users, user’s clubs aset’'s
relationship with friends. This table also storedlaation
history and expert level for restaurant.
The _id field must have a unique value In Mongo DB.
You can think of the _id field as the document’srary
key. The primary key of User table is user ID. Agie
attribute in the User Table have user data -namg, i
password, birthday, gender, nationality, nationagjio,
address, telephone number, e-mail address andainarit
status, which has only a single value. The ID afbsl
which user joined and interesting fields have métiue
in a single cell. Therefore, these data are storesingle
array.
User's alma mater, user’s friendship, evaluation aof
restaurant and evaluation-feeding are stored ile tading
embedded document because they have complex
hierarchies and multi value. As we recommend a
restaurant or food, we consider user’s relationshi
friends on SNS as important information. The emieeldd
document friendship stores user’s friend’s ID, thege
which they made friends and relationship.

Table. 1: User table

id | attribute 1 | attribute 2 | attribute 3 | attribute 4 | attribute 5 | attribute 6
userid | name id pw birthday | gender | nationality
attribute attribute attribute attribute attribute attribute attribute

7 8 9 10 i 12 13
national address tel e-mail marital club_id interesting

_origin _status club id _field

club_id interesting
club._id field
club_id interesting
: _field
embedded document 1 embedded document 2
attribute attribute attribute attribute attribute attribute attribute
14 15 16 17 18 19 20
alma_mater friendships
elementary |  middle high university user_id | relationship date
—school -school —school university user_id | relationship date
user_id | relationship date
embedded document 3 embedded document 4
attribute attribute attribute attribute attribute attribute attribute
21 22 23 24 25 26 27
item_scores category_experts
item category categor
item_id score _expert_level date _id _exper?‘\es\ce\ date
. item category category
item_id Ecore _expert_level date _id _expert_level date
category category date
_id _expert_level
4.2 Club Table

‘Club’ Table stores group’s prestige, member’s tvisi
history, information of member and basic informatio
about group, which are club name, group's birthaiag
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topic(category _id) for group. The primary key diilc
table is ‘club_id’. The table is used to judge user
similarities and compute the expert level. Thiddatave
‘category_id’ to know what is the topic for groupdathe
IDs of contents which are owned by group. The
‘members’ embedded document stores each member’s
ID, join date and last visit time. The ‘visit' emided
document has the number of visitors per day. tha da
included ‘visit' document is used to compute club’s
prestige. We consider the total visitors and theemé
visitors, when deciding group’s prestige. The tetaitors
and the recent visitors are high means the club reesn
acted very well.

Table. 2: Club table

_d attribute 1 | attribute 2 | attribute 3 | attribute 4 | attribute 5
. . | r
club_id name date category._id ¢ ub members
_prestige _count
. embedded document 1 embedded document 2
attribute 6 - - . - ;
attribute 7 [ attribute 8 I attribute 9 | attribute 10 l attribute 11
content_id members visit
content_id user_id join_date last_visit date visit_count
user_id join_date last_visit date visit_count

4.3 Content and History Table
‘Content Layer’ is divided ‘Content’ table and ‘Hisy’
table for the sake of convenient reference. Weestdhe
basic information on content and reply, writer's
information, user's preference(like_user_count) and
concern degree(view_count) in ‘Content’ table using
‘content_id’ as the primary key of ‘Content’ table.
The information which are stored in 'Content' tafde
described as follows. Of the written content iségard to
category and not in regard to given item, the vafie
"item_id" is null. if the content is open, the valwf
security_level is 0. IF the content is nondisclesuhe
value of security level is 0. The embedded document
'replies' includes the ID of the user who was wentia
comment and comment and the comment creation date.
'like_user_ids' is single array which store the dDthe
user who like the content. like_user_count like r usks
is used to compute the public popularity. The erdieed
document 'sharing' stored the user's ID or club's/hich
take the content. 'sharing_count' which is sumntata
shows the power of content. The user ( or the cluiix)
wrote the popular content is a high level of exigert

Table. 3: Content table

d attribute 1 | attribute 2 | attrbute 3 | attrbuted | attrioute 5
content jd | user id fitle content | categoryid | item id
attribute 6 attribute 7 attribute 8 attribute 9 attribute 10 attribute 11

date view_count !ik:c,zf:r club_id sharing_count | security_leve|
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attribute embedded document 1 embedded document 2

12 attribute 13 ‘ attribute 14 | attribute 15 | attribute 16 [ attribute 17 | attribute 18
like_user i i

d replies sharing
"ke];‘er user id comment date user_id club.id date
"te’,;ser user_id comment date user_id NULL date
"tE“isser user_id comment date user_id club_id date

To decide a user’s expert level, ‘History’ tablestored

the data about the contents written by users aed th
information of reply using user_id as primary key.
‘Sharing_count’ represents how many people shahmed t
contents and reply written by a user. ‘Sharing_toun
which is summary data is high means the other user
response was very positive.

Table. 4: History table

attribute embedded document 1 embedded document 2
_id 1 attribute | attribute | attribute | attribute | attribute | attribute | attribute
2 3 4 S 6 7 8
contents replies
con‘t:nt item_id count date item_id count date
content | .
aset | shanieig. id item_id count date cate%ory count date
_id count -
Content NULL count date " -
_id item_id | count date
conijm item_id count date item_id count date
4.4 Item Table

‘ltem' Table store the basic information about jterhich

are the name of the item, the item creation dat an
maker, and summary data about evaluation using_ i

as the primary key. The evaluation value of theriitand

the information on user evaluating the item areestdn

the embedded document ‘item_scores'. The summary
data, which are score_expert_count and
score_expert_average, are use to compute the &ealua
value of the category which the item belongs to.

Table. 5: ltem table

i attribute | attribute | attribute | attribute | attribute | attribute | attribute
- 1 2 3 4 5 6 ¥
score score e o
item_id name date maker _expert | _expert
_count | _average
_count | _average
. embedded document 1
attribute 6 = = - =
attribute 7 N attribute 8 N attribute 9 l attribute 10
category_id item_scores
category_id user_id score item_expert_level date
category_id user_id score item_expert_level date
category_id user_id score item_expert_level date

4.5 Category Table

The 'Category' Layer is divided the ‘Category’ &bl
which contains the basic information and the ‘Catgg
structure’ table which represents for the sake of
convenient reference. The ‘Category’ table, which
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contains the basic information, stores category ejam
category score and category creation date.
Table. 6: Category table

id attribute 1 attribute 2 attribute 3

category id name category_score date

The 'Category structure' table is used to update th
evaluation value of the category and to understiued
category structure. The category is recursive 8irac
which contains the others and the evaluation vafutae
category is calculated by adding the items' valDace
the evaluation value of One item is updated, the
evaluation value of the categories which include item
must be updated. To do this effectively work we fiad
the parent categories which are the parent of tiwe i
using the 'parent id' and update the values of the
categories. We repeat this work until it is over.

Table. 7: Category structure table

_id attribute 1 attribute 2
parent_id child_id
parent_id child_id

category_id parent_id child_id
child_id

V. EVALUATION OF DATA MODEL
In this section, we discuss restaurant recommeotati
technique which considers the various elementshef t
social network. This method will be applied to oondel
for the purpose of verifying the usefulness of mwodel.
An analysis on the elements composing information
recommendation in a social network environment is
carried out and an approach to integrate theseesitsm
for information recommendation is discussed. The
recommendation can enhance the credibility andebett
reflect the personal preference of users.
5.1 Proposed recommendation technique
The following formula represents the basic integrat
concepts of information recommendation elements.
a= P, Rank X w, + P,Rank X w,+ ...+ P, Rank X w,

EE: 1)

Where w is the weight of each person and PiRartkds
rank value for each person. Therefore, we can kR
by PiRank multiplied by the weight which dependstios
reliability.
We consider weight in social network for providing
individuals with personalized recommendation on
restaurant or food specifically.

wy, =8NSw, (o) + EVALw, (p, )
4, is the weight in a social network. When the vatde
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confln.u) = friendshiplp.u)+

weight is high the evaluation is more reliak&V?g, (5, )
is the weight based on social network £Vl (F,! is
the weight based on evaluation.
We propose two factors about the weight based oralso
network. Friends' or expets' preference informatisn
more credible and plausible. For example, if someeon
wants to try a restaurant which he don't go befbee,
would accept his friend’'s or expert's recommendatio
easily due to trust of them. In general, most ofnmal
users trust power user’'s opinion, and accept tbmst
recommended by them with ease. Motivated by this
example, we identify experts from users and comside
preference of these users important.

ENSw, =conf(Pp.ul+explFy)
confLF.ulis the confidence which express the relationship
between users in SNexr(F.! s the expert on the topic
about food.
The confidence is calculated by considering fourinma
factors as shown in the above data model. Theyhae
friendship between people, the proportion of coijug
the same groups on the topic about food, the ogistiip
based on the content and the similarity betweentioe
users. We obtain the user similarity through conmgga
user Profile(gender, age, address, etc.). The vioilp
equation can integrate the confidences togethechwéiie
used in the weight computation.

nigroun(y] ngrounlu ]|

" nlgroun(y] U groupin]]

niconfentin) Neomfentiul] . . .
. s —— L similarduin.g

ncontentlp) Ueontent (n)) 2
Equation (2) represents the value of the userenéship
intimacy, friendship(p,u) is the friend level of aus,
group(p) is the group where the user p is a mendrat,
content(p) is the content that user p commentedron
discussed.

Frisndshinlou)= Moe (L1 )+ Dllun) 200 )+ L2004 120 )+ 126 ¥) (3)

In Equation (3), friendship(p,u) will use the valoé
interaction in social network. We consider thresesathat
user p, | are friends, | friend user p and userignél me.
When i friends user p, his recommendation has imnpac
me, so the weight is higher than the case thaither
friend me. As you can see in the formula, depending
the level of intimacy, the value of the connectiare
different; if there is no connection in level 1 théhe
value is 0, and will select the value of level Rit lis not
level 1 or level 2(there are no relationship), ttadue of
two levels are all 0, so that the value of friengdghu) is

0 too. In this study, the weight for the connectidrevel
1is 1, and the weight for the connection of & 1/4.

We assume there are some more reliable and importan
users for recommendation process, who have deep and
broad knowledge of specific domainsexpiz.] means
expert who have deep and broad knowledge of food.
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VI.  CONCLUSION

In this paper, we found the various elements rdldate
restaurant recommendation of big data provided K% S
and proposed the restaurant recommendation teahniqu
based on the elements. The various social aretosgo-
weight or down-weight the importance given to the
individual rating while performing collaborativdtéring,
thereby improving the accuracy of the predictioAad

we designed a big data model and embodied it for
information recommendation systems using MongoDB.
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