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What is AUTO-DataGenCARS?

DataGenCARS is a complete Java-based synthetic dataset generator for the evaluation of
both Context-Aware Recommendation Systems (CARS) and traditional Recommendation
Systems (RS) to obtain the required datasets for any type of scenario desired. This tool
allows a high flexibility in the generation of appropriate datasets for evaluating CARS.

The goal of this guide is to describe the main functionalities of DataGenCARS. Specifically, it
explains the different functionalities, components and organization of the DataGenCARS
application interface, named AUTO-DataGenCARS (Advanced User orienTed tOol
DataGenCARS), the files that are used and how they are formed. This guide also shows
examples of how to generate a dataset using this tool, thus demonstrating that it can be
quite useful since there are very few data sets to evaluate CARS [1].

To run this tool, you will need to run the AUTO-DataGenCARS jar with this command:
Java --add-opens=java.desktop/javax.swing=ALL-UNNAMED --illegal-access=deny -jar DGC.jar



1. Input and output data

DataGenCARS requires some input data to support the generation of the dataset. There
exist three types of input files: scheme, generation and profile.

e The scheme files are composed by a list of attributes (name, data type and possible
values) defining the different entities involved in the recommendation process,
namely: users, items and contexts.

e The generation file contains parameters to configure the dataset generation process,
like the number of ratings to generate or the minimum and maximum value of the
ratings.

e There are two types of profiles, user and item. AUTO-DataGenCARS allows you to
define the item profile as an attribute for the item scheme, however the user profile
must be created in a different way.

The user profile file contains identifiers of the user profiles and weights for each
attribute defined (about the items and contexts). The sum of all the weights must
equal one. However, DataGenCARS has implemented the automatic readjustment of
the weights. The weights may have the associated symbols (+) or (-). The former
indicates that the order of relevance of the attribute values starts with the furthest on
the right [-...+], while the latter indicates the opposite [+...-]. Non-relevant attributes
defined in the schemes have a value of 0.

user_profile.csv

id;director;movieCountry;time;daytype;season;location;weather;mood;other
1;(-) 0.1;(-) 0.3;(-) 0.4;0;0;(-) 0.1;0;(-) 0.1;0

2;(-) 0.2;(-) 0.3;(-) 0.2;0;0;(-) 0.1; (+) 0.2;0;0

3;0;(-) 0.3;(-) 0.3;0;(-) 0.2;0;0;(-) 0.2;0

4;0;(-) 0.3;(-) 0.3;(-) 0.1;0;0;(-) 0.1;(-) 0.2;0

5;0;(-) 0.4;0;(-) 0.1;0;(-) 0.3;(-) 0.2;0;0

Figure 1: Example of user profile file

AUTO-DataGenCARS interface allows the creation and modification of all these input data
without the need to touch any external files.

DataGenCARS generates the output files user.csv, item.csv, context.csv and ratings.csv
(see examples in the Figures 2, 3, 4 and 5, respectively). These files have a header with the
names of the fields and the following lines represent the data generated for each field. Both
the name of the fields and the data generated are separated by semicolons.



user.csv

item.csv

userlD;age;sex;city;country
1,30;F;Zaragoza;Spain
2;42;M;Granada;Spain
3;28;F;Valencia;Spain

itemID;director;movieCountry
1;Takeshi Kitano;Japan
2;Tom Six;Netherlands
3;Don Siegel;United States

Figure 2: Example of user file

context.csv

Figure 3: Example of item file

ratings.csv

contextID:;time;season
1;night;spring
2;morning;autumn
3;afternoon;winter

userID;itemID;contextID;rating
1;2:1:4
1:3:2:5
2:1:3:4

Figure 4: Example of context file Figure 5: Example of rating file

The structure of the output files is defined by the corresponding scheme files. Output files
can also be used as input files in some specific generations.

These files can be saved in the form of datasets in the current workspace, to be able to see
their data, download the files or evaluate them as you please.

2. Functionalities of DataGenCARS and AUTO-DataGenCARS

DataGenCARS allows the automatic mapping of item schemes into Java classes (and vice
versa), the definition of item and user profiles, the definition and creation of users, items and
contexts through scheme files composed of defined attributes, the generation of completely
synthetic datasets, the increasing of ratings in the existing dataset, the generation of a
synthetic dataset similar to an existing one, the generation of a dataset from an initial sample
of an existing dataset and the removing of unknown contextual information [2].

AUTO-DataGenCars not only provides this, but also adds all the facilities that the use of a
graphical interface implies, along with other options to improve quality of life such as easy
creation of attributes for schemes, chaining of generations, visualization of statistics, etc.
The evaluation tool for the generated data is also an important addition, being able to
evaluate these as such or modifying them through experimental options.

As an auxiliary functionality, the possibility of saving already generated datasets in a
workspace has also been incorporated into the interface, either to be able to visualize the
data when needed, or to use it easily in a dataset to be generated. User-created attributes
can also be stored in a workspace, edited and used in schemes with ease.
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3. Workspace, Projects and Workflows

The DataGenCARS application uses different components to make it as easy as possible to
generate multiple datasets, whether they are identical, similar, or completely different.

Workspace

", > Project 1

2 Workflow 1

:;:. Workflow 2

~:$> Project 2
L~

Figure 6: Workspace, Projects and Workflows

At the highest level are the workspaces, a folder selected by the user where everything
necessary to run the application will be created, in addition to storing information on custom
attributes and saved datasets.

Going down one level we find the projects, which allow us to group workflows as we see fit.
These have their own folder within their corresponding workspace.

The workflows grouped in the projects are the elements where all the necessary data for the
generation of a dataset, as well as its subsequent data visualization, are created and filled
in. Just as the projects with the workspace, each workflow has its own folder inside the
project’s folder.

While projects can only be opened or deleted, workflows can also be moved between
projects and be duplicated, as well as be opened and deleted. If needed, workflows can be
exported as a zip file, and imported in another workspace in the same or another computer.

The directory tree can be used to open or delete a workflow/project, and also to move a
workflow to another project. The menus at the top of the interface have the options to
duplicate or move the current workflow (in the Project menu) or export and import a workflow
to this workspace (in the File menu).



4. AUTO-DataGenCARS Components

AUTO-DataGenCARS interface is made up of three important elements, a tree of projects,
workflows and datasets, a bottom bar with information on the status of the program and the
main menu of the workflow. In addition, there are also other auxiliary menus to perform other
functionalities. All these components will be detailed in the following sections:

4.1. Directory tree

Tree that represents the projects, workflows and datasets found in the current workspace.
Through this tree we can change workflow / project, delete them or move a workflow from
one project to another. We can also select a dataset to see its data in more detail.

JaaaTfgTests
¢ O Tests
[y 4 IncrementData
[y 3 RealDataset
[y 2 Mood California
[} 1_Synthetic California
¢ 1 Saved Datasets
[y 3 RealDataset datase
[y 2_Mood California dat
[} 1_Synthetic California

Figure 7: Directory tree

4.2. Bottom bar

Bottom bar of the application in which the current status of the interface is shown, both the
current project/workflow and the internal status. A log can be opened from here as well to
check the internal processes in more detail.



4.3. Workflow menu

Group of tabs where all the necessary information about the datasets and their generation
are introduced, modified and displayed. The tabs are as follows:

4.3.1. Workflow main menu

In this tab the name, path and types of generation to use of the current workflow can be
seen and changed, as well as being able to check a graph that details what elements are
needed for each generation and what each file will be used for.

| Workflow menu | Generation options | Data input | Preview | Data visualization |

DataGenCARS Workspace - Project Tests

Workflow's name 1_Synthetic California Change Name

C:\Users\nacho\Documents\aaaTfgTests\Tests\1_Synthetic California

Choose the generation types in order for this workflow, in order (one or more)

Synthetic dataset generation from schemes Synthetic dataset generation from schemes
Synthetic dataset generation from CSV
Incremental dataset generation
Complete rating

Modification rating

Mood based synthetic generation »
Replace unknown item values

Replace unknown context values

« 5 B

‘ Current Workflow's Graph ‘ Next

Figure 8: Workflow menu tab

4.3.2. Generation options

Tab to modify the basic configuration for the generation of the current workflow’s dataset.
Some examples of the data to modify are the number of elements to be generated, the

minimum and maximum ratings or the percentage of users to generate with each defined
user profile.
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Workflow menu | Generation options {Data input | Preview rData visualization ‘
General Configuration |
Ratings Configuration
User Profile Configuration
Number of users to generate (eg. 500) 943
Number of items to generate (eg. 500) 1.682@
Number of contexts to generate (eg. 500) 900
Number of ratings to generate (eg. 2000) S0.000E
Export Configurations ‘ ‘ Import Configurations ‘ ‘ Next ‘

Figure 9: Generation options tab

4.3.3. Data input

Tab in which the necessary data is introduced to be able to generate a dataset, regardless of
the type of the generation. You can fill in the user, item and context schemes, create user
profiles based on the item and context attributes marked as important and add files in CSV
format of already existing datasets or user profiles.

| Workflow menu | Generation options | Data input | Preview | Data visualization |

[ Users [ Ttems | Contexts [ Attribute's Weight | Preexisting Files |

Fill the data to be generated

Attribute's name: |web7name | Save
Attributes ‘NameURLAttribute M B‘ Cancel ‘

| »

eb_name - NameURL_Attribute

address - Address_Attribute
province - Fixed_Attribute
country - Fixed_Attribute
phone - Integer [Uniform]

hour - BooleanArrayList_Attribute
type_of_food - BooleanArrayList_Attribute
card - Boolean_Attribute

outside - Boolean_Attribute

bar - Boolean_Attribute

parking - Boolean_Attribute

reservation - Boolean_Attribute

weekday _is_open - BooleanArrayList_Attriby~

nri Ctrina [llnifarm1
4 i

[ 1v]

- B8O\

Import Scheme ‘ ‘ Export Scheme

Add new places to the list

Umami Burger
Restaurant Aei
Drage Centro
Restaurant Alley
Daily Grill

Pete

Clifton Cafeteria
Lili Ya
Wurstkuche

San Sui Tei
Hope Street
Jack in the Box
Denny

First and Hope Restaurant

[»

‘ Export NameURL ‘ ‘

Import NameURL ‘

Generate scheme
with java class

Generate class
with this scheme

Next

Figure 10: Data input tab
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4.3.4. Preview

Last tab before generating the dataset. You can see information such as the generations to
be carried out, the missing data to fill in (if any), the attributes of the schemes and statistics
of the preexisting csv files introduced.

| Workflow menu | Generation options | Data input | Preview | Data visualization |

Preview of the workflow 1_Synthetic California
Information about the data introduced List of processes to be done, in order
| Users [[Ttems | Contexts | UserCSV | ItemCSV | ContextCSV. Synthetic dataset generation from schemes

Number of items to generate: 1682

Attributes

web_name - NameURL_Attribute el
address - Address_Attribute

province - Fixed_Attribute

country - Fixed_Attribute

phone - Integer [Uniform]

weekday_is_open - BooleanArrayList_Attribute
hour - BooleanArrayList_Attribute
type_of_food - BooleanArrayList_Attribute
card - Boolean_Attribute

outside - Boolean_Attribute ~

No files left to run the program!

Run

Figure 11: Preview tab

4.3.5. Data visualization

Accessible at the end of the dataset generation, different statistics about the newly
generated dataset will be displayed here, in addition to allowing the download, evaluation
and saving of the previously mentioned dataset in the workspace.

| Workflow menu ‘ Generation options ”Data input ‘ Preview rData visualization ‘

The new dataset has been created!
Check these stadistics and download the dataset

Ratings \ Users (Items | Contexts \

NEEEEEEEN

Number of votes

1 2 z a s
Ratings given by the users

‘ Evaluate this dataset | ‘ Export to Weka file ‘ ‘ Save Dataset in this workspace ‘ ‘ Download Dataset

Figure 12: Data visualization tab
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4 4. Additional menus

Different windows for additional functionalities. The evaluation, saved datasets and saved
attributes menus fall into this category. Both the saved datasets and attributes menus show
the ones stored in the current workspace.

«¢ DataGenCARS - X

Saved Datasets from previous workflows

1_Synthetic California dataset - 2021/05/14 20:56:44
2_Mood California dataset - 2021/05/16 18:01:18
3_RealDataset dataset - 2021/05/16 19:02:03

= INCRH

Details of 1_Synthetic California dataset
Created on 2021/05/14 20:56:44
Workflow: 1_Synthetic California
Dataset Path: C:\Users\nacho\.DataGenCARS\20210514205644_dataset_1_Synthetic Californig
Workflow definition:

- Synthetic dataset generation from schemes

4 I D

Figure 13: Saved datasets menu

«¢ DataGenCARS - X

Custom Data Types Created

age - Integer [Uniform]
country - Fixed_Attribute
hour - BooleanArrayList_Attribute

8 © N\ O

Figure 14: Saved attributes menu
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5. Examples of Dataset Generations with AUTO-DataGenCARS

Here are some practical examples of AUTO-DataGenCARS, using the key elements

¢& Evaluation

- X

Dataset

Percentage Training Testing |V‘

Number of folds (k)
Percentage for training

E—

‘Generic User-Based Recommender |V‘

‘Euclidean Distance Similarity |"

‘User Test |"

Metrics to obtain

Error Metrics

RMSE MAE

Ranking Metrics
MAP
Precision and Recall
F-Measure

NDGC

Error Metrics

RMSE: 1.1211510684788566
MAE: 0.8315873032524472

Ranking Metrics

NDCG: 0.031965490138842347
MAP: 0.017206050283877942
Precision: 0.01815107102593006
Recall: 0.04411116885600345
FMeasure: 0.025719118376094266

Full Evaluation

More experiments IIl

Experimental Settings

Ranking Metrics r Error Metrics

Total number of users: 943

0,045
Total number of tems: 1419
0,040
Total number of contexts: 0 !
Total number of ratings: 19633 @ 0,035
. . g 0,030
For this experiment =
= 0,025
Number of ratings ‘V‘ =2
g 0,020
Maximum ratings: 19.DDDE [=
g 0,015

Increment in steps of

Advanced options

S.UDUE
0,010

2.000 0,005
2.000% 0,000

| Run Chosen Experiments ‘

First value:

First increment:

| Download metrics as CSV ‘

__//

—

—

2000 4000

9000 14000 19000

Number of ratings

|—nDeG —mep

Precision Recall

FMeasure

Figure 15: Evaluation menu

explained in the previous points.

5.1. Generating and exploiting a synthetic dataset

In the first example we are going to create a completely synthetic dataset with no previous
data. This dataset will focus on a restaurant recommendation scenario for mobile users
located in the state of California. The schemas of users, types of items, and contexts

considered, are defined as follows:

Users: age, gender, occupation.
Restaurants: web_name, address, province, country, phone, weekday is _open,
hour, type_of food, card, outside, bar, parking, reservation, price, quality food,
quality _service, quality _price, global_rating.
Contexts: transport_way (walking, bicycle, car, public), mobility (stopped, moving),
weekday (week, weekend), season (spring, summer, autumn, winter), companion
(alone, friends, family, girlfriend, children), temperature (warm, hot, cold), weather
(sunny, cloudy, rainy, snowing), distance (near, far), time_of day(morning, night,
afternoon).




We open a new workspace:

" DataGenCARS

File Project Custom Elements Help Evaluation About

3 New Project

=

New Workflow
in this Project

3 aatfgWorkspace

[ Saved Datasets

Create a new project to continue

iStatus: No Prablems

To start we create a new project, and once created we create a new workflow in that project.

[Project not created

Figure 16: New workspace

Log

|iog |2

With the workflow created, we name it and indicate that we want to use the “Synthetic
dataset generation from schemes” generation. Generations can be added to the workflow by
clicking the arrow icon pointing to the right.

%" DataGenCARS - Project: Tests - Workflow: 1_Synthetic California

- o x
File Project Custom Elements Help Evaluation About
G}New Project Workflow menu ‘ Generation options (Data input ‘ Preview (Data visualization ‘
New Workiow | DataGenCARS Workspace - Project Tests
in this Project
T aaaTfgTests
¢ CTests o Workflow's name  1_Synthetic California Change Name
[ 1_Synthetic California
[y Saved Datasets C:\Users\nacho\Documents\aaaTfgTests\Tests\1_Synthetic California
Choose the generation types in order for this workflow, in order (one or more)
Synthetic dataset generation from schemes Synthetic dataset generation from schemes
Synthetic dataset generation from CSV
Incremental dataset generation m
Complete rating
Modification rating
Mood based synthetic generation *
Replace unknown item values t
Replace unknown context values
‘ Current Workflow's Graph Next

<

Il »

[Status: No Problems

Project: Tests

Figure 17: Workflow created
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This scenario will consist of 943 users, 1682 items (which in this case will be restaurants)
and 900 contexts. We advance, either with the next button or by clicking on the tab names,
to the "Generation options" tab and enter these figures in the general configuration tab.

Workflow menu | Generation options rData input \ Preview (Data visualization ‘

[ General Configuration
Ratings Configuration

User Profile Configuration
Number of users to generate (eg. 500) E‘IBE
Number of items to generate (eg. 500) 1.6825
Number of contexts to generate (eg. 500) 900

Number of ratings to generate (eg. 2000) S0.000E

Export Configurations H Import Configurations ‘ ‘ Next ‘

Figure 18: Introducing the general configuration

Specifically, we want to synthetically generate ratings whose values are between 1 and 5,
and also labeled with a date, which will be in the range from 1980 to 2020. We enter these
data in the ratings configuration tab.

|  General Configuration |
Ratings Configuration

User Profile Confi ti
ser Frotile Lonfiguration Minimum value of the ratings (e.g. 1) 1E|
Maximum value of the ratings (e.g. 5) 5E|

Impact of user expectations in future ratings (e.g. 25%) 25=

Choose a distribution to generate the ratings

Uniform Distribution |v‘
Dates of the ratings to generate From: 19805
Till: 2000%
Export Configurations ‘ ‘ Import Configurations ‘ ‘ Next ‘

Figure 19: Introducing the ratings configuration
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Next it is necessary to create the schemes of the users, the restaurants and the contexts. To
do this, we enter the "Data input” tab and begin to create different attributes, such as the
following one that represents the age of a user:

Attribute's name: \age \

|IntegerAttr'|bute M B‘ Cancel |

‘Uniform Distribution "| [1Attribute with correlation

Introduce the range of integers

Minimum value of the attribute | 18~

Maximum value of the attribute | 80

Figure 20: Age attribute

If we want to save this attribute for later, click on the save icon (the floppy disk). We can use
this attribute as it has been created later, or we can view or modify it in the “Custom Data
Types” window (Custom Elements> Custom Data Types).

Once the necessary attributes have been created, the users' scheme would look like this:

[ Workflow menu | Generation options | Data input | Preview | Data visualization |

Users | Items | Contexts | Attribute's Weight | Preexisting Files |

Fill the data to be generated

Attribute's name: |occupation \ Save
Attributes |String Attribute ‘v‘ % ‘ Cancel ‘

age - Integer [Uniform]
gender - String [Uniform]
loccupation - String [Uniform]

‘Uniform Distribution "‘ L] Attribute with correlation

Introduce new values to the list

administrator
artist

doctor
educator
engineer
entertainment
executive
healthcare
homemaker
librarian
marketing
none -

«5B50N\N0

-« 8 O

Export String List ‘ ‘ Import String List ‘

Import Scheme | ‘ Export Scheme ‘

Figure 21: User’s scheme
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If we want to see an attribute that has already been created without modifying anything, we
can click on the eye icon while the attribute is selected to see how said attribute is
composed. If we want to modify it, use the pencil icon, if we want to erase it, the bin icon. We
can also raise or lower it in the list with the arrow icons, and if we want to add another new
attribute, we can press the plus icon (if another attribute is being edited or inspected).

The scheme of the restaurants would look like this:

[ Workflow menu | Generation options | Data input | Preview | Data visualization |

[ Users [ Items | Contexts | Attribute's Weight | Preexisting Files |

Fill the data to be generated

Save

Attributes ‘NameURLAttribute |v| % ‘ Cancel ‘

Attribute's name: |web_name

eb_name - NameURL_Attribute =
address - Address_Attribute
province - Fixed_Attribute
country - Fixed_Attribute
phone - Integer [Uniform]
weekday is_open - BooleanArrayList_Attribute |-
hour - BooleanArrayList_Attribute
type_of _food - BooleanArrayList_Attribute
card - Boolean_Attribute
outside - Boolean_Attribute
bar - Boolean_Attribute
parking - Boolean_Attribute
reservation - Boolean_Attribute
price - String [Uniform] —

Add new places to the list

Umami Burger
Restaurant Aoi

[»

«=» 8 O

Drago Centro
Restaurant Alley
Daily Grill

Pete

Clifton Cafeteria
Lili Ya
Wurstkuche

San Sui Tei =
Hope Street
Jack in the Box

e 86N\N0

Denny
First and Hope Restaurant

Ll

‘ Export NameURL ‘ ‘ Import NameURL ‘
Import Scheme | ‘ Export Scheme |
Generate scheme Generate Java class
with Java class with this scheme Next

Figure 22: Restaurant’s scheme
And the context’s scheme:

Users [ Items | Contexts rAttribute's Weight | Preexisting Files |

Attribute's name: |transport_way \

Attributes |String Attribute M %‘ Cancel ‘

Fill the data to be generated

ransport_way - String [Uniform]
mobility - String [Uniform]
weekday - String [Uniform]
mood - String [Uniform]
companion - String [Uniform]

‘Uniform Distribution "‘ [ Attribute with correlation

Introduce new values to the list

time_of_day - String [Uniform] :’I’c'::'f
distance - String [Uniform] car
public

- BONG
-« B0

Import Scheme H Export Scheme |

Next
Figure 23: Context’s scheme
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Next, we move on to the "Attribute's weight" tab, in which we select which attributes of the
restaurants and contexts are most relevant, and if they have a higher or lower ranking order.

We select the attributes transport_way and distance from the context of the users, and
parking, price, quality_food, quality _service for restaurants.

Users rItems (Contexts \VAttribute's Weight \ Preexisting Files \

Weight and ranking order of the item and context's attribute, if there's any

Attribute's name

Important weight

Ranking order (...

Ranking order (...

web name - NameURL Attribute <Item Attribute>

province - Fixed Attribute <Item Attribute>

country - Fixed Attribute <Item Attribute>

phone - Integer [Uniform] <Item Attribute>

weekday is open - BooleanArrayList Attribute <Item Attribute>

hour - BooleanArrayList Attribute <Item Attribute>

type of food - BooleanArrayList Attribute <Item Attribute>

card - Boolean Attribute <Item Attribute>

outside - Boolean Attribute <Item Attribute>

bar - Boolean Attribute <Item Attribute>

parking - Boolean Attribute <Item Attribute>

reservation - Boolean Attribute <Item Attribute>

price - String [Uniform1 <Item Attribute>

lquality food - String [Uniform] <Item Attribute>

lauality service - String [Uniform] <Item Attribute>

lauality price - String [Uniform] <Item Attribute>

global rating - Integer [Uniform] <Item Attribute>

address - Address Attribute <Item Attribute>

transport way - String [Uniform] <Context Attribute>

mobility - String [Uniform] <Context Attribute>

weekday - String [Uniform] <Context Attribute>

mood - String [Uniform] <Context Attribute>

companion - String [Uniform] <Context Attribute>

time of day - String [Uniform] <Context Attribute>

distance - String [Uniform] <Context Attribute>

FOOODOOOROOCRNROR OO OOCOEE

DO00C0O00CO0OMEECOOOCOOOCOOO O

DO0O0C0O0CORCHOOCOOOOCOOOCOOO O

Create User Profile ‘ ‘ Edit Profile Configurations No user profile created yet

Next

Figure 24: Attribute’s weight

With these attributes selected we are going to create 5 different user profiles, and we are
going to give different weights to each attribute according to the profile, remembering that
the sum of all the weights must equal one (we can press "Weight readjustment” so that the
weights are readjusted, or we can leave it as we want that they will be readjusted when
executing). The created profiles would look like this:

.2 DataGenCARS

Create new user profile

-+

O B

id parking price quality food |quality_servi..|transport w..| distance|
1 0.0 0.0 ) 04 0.0 0.0 0.0
B 00 00 00 ) 02 () 02 () 02
3 0.0 0.0 0.0 () 02 0.0 0.0
4 00 00 00 () 03 00 00
Import | 5 0.0 0.0 () 02 0.0 () 03 0.0
profile
Export
profile
[ i | D
Cancel Weight readjustment Use these user profiles

Figure 25: User profiles
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Once saved, click on "Edit Profile Configurations" to edit if we want to change the
percentage of users to create with each profile and the percentage of noise that there will be.

Workflow menu | Generation options (Data input | Preview rData visualization |

[ General Configuration .
- - User Profile Configuration
Ratings Configuration
User Profile Configuration |

% of Users to generate % of Noise to generate id parking price  |quality_fo_ [quality_se..|transport...| distance other
1 |20.0 20.0 1 00 00 (-) 04 |00 0.0 oo (-) 06
2 20.0 20.0 2 00 0.0 0.0 02 [0 02 |02 [0 04
3 20.0 20.0 3 00 00 00 ) 0z |00 00 () 08
4200 20.0 4 00 00 00 () 03 |00 00 0 o1
5 200 20.0 5 00 00 O 03 oo O 03 oo ) 04

Export Configurations ‘ ‘ Import Configurations ‘ ‘ Next ‘

Figure 26: User profile configuration

In the next tab, "Preexisting Files", nothing is needed to run this generation so we can move
on to the next one.

In the last tab before execution, "Preview”, we observe that the attributes of the schemes are
correct and that we are not missing any more data, so we can proceed to run the generation.
When finished, we automatically advance to the “Data visualization” tab, where we can
observe different statistics about the generated dataset, as well as being able to download it
in different ways, save it in the dataset or evaluate it.
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| Workflow menu ‘ Generation options {Data input | Preview (Data visualization ‘

The new dataset has been created!
Check these stadistics and download the dataset

Ratings ‘ Users ”Items ‘ Contexts ‘

15.000
14.000
13.000
12.000 {|
11.000
10.000
9.000 ||
B8.000
7.000
6.000 ||

Number of votes/instances

5.000
4.000
3.000 {}
2.000

1.000 {f

3
Ratings given by the users

‘ Evaluate this dataset ‘ ‘ Export to Weka file ‘ | Save Dataset in this workspace ‘ ‘ Download Dataset

Figure 27: Data visualization tab
In this case we are going to save it in the workspace and evaluate it.

When opening the evaluation window, we can simply choose different forms of validation,
with different recommenders and strategies, and select the metrics to obtain. Now we’re
going to choose the K-Fold Cross Validation with 10 folds, a generic user-based
recommender and the Pearson correlation similarity.

& Evaluation - b
Datase
K-Fold Cross Validation |V| ) i Error Metrics

Metrics to obtain RMSE: 321.3147273974069
MAE: 264.36248930890264
Number of folds (k) IDE T
Ranking Metrics
Percentage for training E| RMSE MAE NDCG: 0.003296048501565057

MAP: 0.0053291049278917715
Precision: 0.0031601272534464487

‘Generic User-Based Recommender |V| Ranking Metrics Recall: 0.0060728172499116325
NDGC MAP FMeasure: 0.004157043354839969
Precision and Recall
‘Pearson Correlation Similarity |'|
F-Measure
‘User Test |'| ‘ Evaluate More experiments E

Figure 28: Dataset evaluation
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If we click on the "More experiments” arrow, the window will expand to be able to carry out
more exhaustive experiments with the same options selected. In this case we are going to
perform an evaluation test of the dataset, but only with 2,500, 10,000, 20,000, 30,000,
40,000, and 50,000 ratings. After the experiment, we can see the ranking or error metrics in
the graphs according to the number of ratings with which it has been evaluated

& Evaluation - X
Percentage Training Testing |V‘

Metrics to obtain

Number of folds (k) Error Metrics

Percentage for training 70 E RMSE MAE

|Random Recommender |" Ranking Metrics

NDGC MAP

| Precision and Recall
F-Measure

|User Test |" ‘ Evaluate Mare experiments

Experimental Settings Ranking Metrics r Error Metrics

Total number of users: 943
Total number of items: 1682 0,014
Total number of contexts: 900
0,012

Total number of ratings: 50000 @ - —

L 0,010 ~\v’l —

For this experiment = ’/

=
Number of ratings ‘V‘ =2 0,008
Maximum ratings: SD.DDDE j‘:: 0,006

=3
Increment in steps of ID.DUDE 0,004
Advanced options 0,002
First value: Z.SUU%
First increment: F.SUU% 0,000

2500 10000 20000 30000 40000 50000
‘ Run experiment ‘ Number of ratings
— — M| recisio .- '

‘ Download metrics as CSV ‘ ‘ NDCG ==MAP ~——Precision  Recal = FMeasure

Figure 29: Dataset evaluation

5.2. Using a previously generated dataset

With the previously created dataset saved, we proceed to duplicate the workflow that we
have run before by clicking on Project > Duplicate current workflow. Once duplicated, we
look for the newly created workflow in the tree on the left and select it to change the
workflow and modify its name and generations to run.
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£ DataGenCARS - Project: Tests - Workflow: 2. Mood California — =]

File Project Custom Elements Help Evaluation About

IJWorkﬂow menu \ Generation options {Data input \ Preview rData visualization ‘

c} New Project

New Workflow
in this Project

DataGenCARS Workspace - Project Tests

[~ aaaTfgTests
¢ CdTests

[ 2_Mood California

[ 1_Synthetic California
% [ Saved Datasets

[ 1_Synthetic California

Workflow's name  2_Mood California

Change Name

C:\Users\nacho\Documents\aaaTfgTests\Tests\2_Mood California

Choose the generation types in order for this workflow, in order (one or more)

Synthetic dataset generation from schemes
Synthetic dataset generation from CSV
Incremental dataset generation

Complete rating

Madification rating

Mood based synthetic generation

Replace unknown item values

Replace unknown context values

Mood based synthetic generation

‘ Current Workflow's Graph

«| Ii [ [»

IStatus: No Problems

Project: Tests Workflow: 2_Mood Californial

Figure 30: Duplicated workflow

Maybe we don't know what a Mood based synthetic generation is or what files it uses, so we
press the help button (blue interrogation mark at the top right side) and look for that specific
generation.

: Project Custom Elements Help Evaluation About

— s - X

1Help =

¢ =3 General information

j [ How to use DataGenCARS
[ Workspace tree

1ag [% Bottom Bar

7 [ Shortcuts

éMOOD BASED SYNTHETIC GENERATION

‘|Generates a fixed number of ratings by using a new adjustment function, which
[takes into account the context attribute: "mood" and the item context:
|"emotion transmitted". The users, items, contexts and ratings are generated
|synthetically. By default, it is assumed that all users will vote on all

[} Dataset Evaluation
¢ =3 Workflow menu

[ Workflow Menu

[% Synthetic dataset generation from sche

[ Synthetic dataset generation from CSV

[ Incremental dataset generation

[} Complete rating

[ Modification rating

[ Replace unknown item values

[ Replace unknown context values

[YMood based synthetic generation
# 1 Generation options

[% General configuration

[ Ratings configuration

[3 User profile configuration
¢ 3 Data input

[ Users/Items/Contexts

[ Attribute's weight

[ Preevistina files

< i |

litems.

Files needed for this generation:

Item and contexts schemes
User, item and context CSV
User profile.

.

‘ A

‘ Current Workflow's Graph

Figure 31: Help menu

Being a duplicate workflow, the restaurant schemes and user contexts are already filled in,
as well as the basic configuration.

23



In the "Preexisting files" tab we can use the previously saved dataset to select the CSV file
generated in that dataset, searching for said dataset in the saved datasets window (Custom
Elements> Saved Datasets or by clicking on the button on this tab), selecting the dataset
and clicking the necessary icon:

File Project Custom Elements Help Evaluation About

{DNEW Project ‘Ij Workflow menu \ Generation options (Data input | Preview [/Data visualization

New Workflow - L L = Ftesb ot bttt ot Slone
in this Project| =¥ DetaCenCARs B :
22T Tests Saved Datasets from previous workflows

[3 2_Mood Californig [1_Synthetic California dataset - 2021/05/14 20:56:44

[ 1_Synthetic Calife
¢ [JSaved Datasets

[ 1_Synthetic Calift

] Browse...
[ Browse.. |

Use Dataset
saved in workspace

= JC )

| o,

Details of 1_Synthetic California dataset

Created on 2021/05/14 20:56:44

Workflow: 1_Synthetic California

Dataset Path: C:\Users\nacho\.DataGenCARS\20210514205644_dataset_1_Synthetic California

Workflow definition:
- Synthetic dataset generation from schemes

‘ Edit Profile Configurations ‘

<« i D

Figure 32: Using a previously saved dataset

Once this is done, the files we need will be automatically filled in:
| Users (Items (Contexts (Attribute's Weight i Preexisting Files ‘

Browse the files you want to use in this workflow

user.csv \DataGenCARS\ZOZ10514205644_dataset_1_Synthetic California\user.csv|

item.csv ‘DataGenCARS\ZOZlOS142056447dataset7175ynthet'|c California\item.csv| Browse...

Use Dataset
saved in workspace

context.csv ‘taGenCARS\ZOZlOS142056447dataset7178ynthet'|c California\context.csv| Browse...

dataset.csv

user_profile.csv  Custom User Profile, 5 user profiles defined

‘ Edit Profile Configurations ‘

Figure 33: Preexisting files tab
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And with this we can run the workflow, giving us a result like the figure 34 shows. We can
see that by adding these mood attributes, users have valued these restaurants more

positively.
2" DataGenCARS - Project: Tests - Workflow: 2. Mood California - o X
File Project Custom Elements Help Evaluation About
0 New Project IJ Workflow menu | Generation options {Data input | Preview (Data i ion
The new dataset has been created!
New Workflow Check these stadistics and download the dataset
in this Project
Ratings | Users | Items | Contexts
[T aaaTfgTests a ‘ { ‘ |
¢ JTests -
[ 2_Mood California Ratings
[ 1_Synthetic California om0
¢ JSaved Datasets .
[ 1_Synthetic California 12,000
11,000
10.000
& oom0
Q
= z.000
fial
1=}
L 7.000
K]
£ 6000
=]
Z s000
4.000
3.000
2.000
1000
0
E
Ratings given by the users
‘ Evaluate this dataset ‘ ‘ Export to Weka file ‘ ‘ Save Dataset in this workspace ‘ ‘ Download Dataset ‘
« 1 | »
tatus: No Problems
Project: Tests Workflow: 2_Mood Californi

Figure 34: Results of this dataset generation

5.3. Working with a real dataset and run several generations at once

In this example we have a dataset already created, with the corresponding CSV file for
users, items (which in this case are movies), contexts and ratings. There is also a problem,
and it is that both in the movie file and in the context file there are some values that could not
be filled in for whatever reasons, and they have the value NULL.

A | B | C | D | E | F | G | H | | | J | K | L
1 N item|D ldirector movieCountry movieLanguag movieYear  genrel genre2 genre3 actorl actor2 actor3 budget
27 1 549 36 9 2010 1 3 13 494 1348 1467 10000000
37 2 776 23 9 2010 10 14 21 491 135 137 1500000
47 3 246 37 9 2010 7 10 18 74 334 1910 30000000
57 4 438 37 9 2006 1 3 10 817 1763 1652 28000000
67 5 775 37 9 1998 7 6 10 1636 1539 1402 90000000
77 6 33 37 9 2008 7 10 18 1373 1510 1691 24000000
87 7 488 37 9 2003 3 10 18 98 385 1827 35000000
97 8 624 37 9 2007 1 8 21 1126 1992 1908 53000000
'IO_ 9 571 37 9 1993 1 6 10 1877 931 701 33000000
1 '\_ 11 346 37 9 2010 7 18 18 862 61 1378 20000000
'IZ_ 12 161 37 9 2003 10 NULL NULL 482 1190 393 NULL
13_ 13 580 37 9 2010 1 14 19 1382 57 1109 60000000
14_ 14 234 36 9 2007 7 NULL NULL 1303 1524 1656 9000000
15_ 15 195 37 9 1971 1 8 21 384 93 715 4000000

Figure 35: Movies.csv

We create a new empty workflow and add three generations in a row and in the order
indicated. They can be rearranged using the arrow icons, or deleted with the trash can icon.
To see what files we need for execution, and what happens to each file during it, we can

press the "Current Workflow's Graph" button.
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CIAUTO-DataGenCARS_exam
¢ 3 Projectl

[ 3_RealDataset

[y 2_Mood California

[ 1_Synthetic California

Workflow's name  3_RealDataset

C:\Users\nacho\Documents\AUTO-DataGenCARS_examples\Project1\3_RealDataset

Change Name

[ saved Dataset. 4 Grapn image - x
FI . US- User Scheme; IS - ltem Scheme; ©3 - Context Scheme, URP - User Profile
NES: ic-usercev, IC-MemoSY, oG- Conie CSY,  DC- Dataset CSV
R or more)
(" Start
) ,,.J_']*\' | Replace unknown item values
IS AGH——" — A
e . oo Replace unknown context values m
Synthetic dataset generation from CSV
Replace unknewn itsm valugs Replace unknown context values
- T T 7
=] [} - [uefup) t
) ! (
Synthetic datasst gensration from CSV eh
[
o TR _ ‘
Y v 4
End
T ‘ Current Workflow's Graph Next

< [T} [ |

Figure 36: Workflow’s graph

We put the same data that users / items / contexts / ratings have in the files, although we
can change the ratings if we want:

|  General Configuration

Ratings Configuration
User Profile Configuration Number of users to generate (eg. 500) | 1215
Number of items to generate (eg. 500) | 1.232|j‘
Number of contexts to generate (eg. 500) | |1.970L%'I
Number of ratings to generate (eg. 2000) | 2.296'_%‘

Figure 37: General configuration data

We also have the context scheme in a file already created, so we import it; and a java class
that also matches the values of the item.csv file of the movies, so we can click the "Generate
scheme with java class” button to find the class and transform it to scheme.

Next, we find and add each of the necessary CSV files, including the user profiles. In the

case that it is not available and since we have the schemes of items and contexts, we can fill
it in ourselves.
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| Workflow menu | Generation options (Data input ‘ Preview (Data visualization ‘

[Users [ Ttems | Contexts | Attribute's Weight | Preexisting Files |

Browse the files you want to use in this workflow

user.csv ‘C:\Users\nacho\Documents\aazstoreﬁles\testS\user.csv \

item.csv \C:\Users\nacho\Documents\aazstoreﬁles\test3\item.csv || Browse...

Use Dataset

saved in workspace
context.csv \C:\Users\nacho\Documents\aazstoreﬁles\test3\context.csv \ Browse...

dataset.csv \C:\Users\nacho\Documents\aazstoreﬁIes\test3\user_item_context.csv \

user_profile.csv  C:\Users\nacho\Documents\aazstorefiles\test3\user_profile.csv

Figure 38: Preexisting files of the dataset

Now we can proceed to run the dataset generation in the “Preview” tab, review the results
and do what we want with them. Let’s proceed to save it in the workspace:

x

Save Dataset as
|3_ReaIDataset dataseﬂ

Details of 3_RealDataset dataset
Created on 2021/05/16 19:02:03
Workflow: 3_RealDataset
Workflow definition:
- Replace unknown item values
- Replace unknown context values
- Synthetic dataset generation from CSV

| Cancel ‘ ‘ Save Dataset ‘

Figure 39: Saving a dataset in the workspace

Once saved, we can go to the saved datasets’ menu (now also accessible by clicking on the
corresponding saved dataset in the main window’s tree) to add its files to the workflow that is
currently being worked on, delete them or inspect the dataset itself:
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2" DataGenCARS - O X

Dataset: 3 RealDataset dataset | Evaluate this dataseEJ | Export to Weka file ‘ ‘ Download Dataset
| Ratings | Users I’Items \ Contexts \

|Number of possible values per attribute |j

Number of possible values

‘.tma ® daytype ® season O location ® weather © social @ endEmo ® dominantEmo @ mood @ physical ® dedision ® interaction

Figure 40: Statistics of a saved dataset

5.4. Enlarge an existing dataset

Now we want this same dataset created in the previous example, but increasing the number
of ratings created in the generation.

C:\Users\nacho\Documents\aaaTfgTests\Tests\4_IncrementData

Choose the generation types in order for this workflow, in order (one or more)

Sraph image - [m} X
7l . US- User Scheme; IS - ltem Scheme; ©F - Context Scheme; URP - User Profile Incremental dataset generation
NES. Uc-Usercav  IC-ftemCSv,  CC-ContedtCSv:  DC- Dataset CSV

[CS, CC, IS, ISP, UC DC]

Incremental dataset generation [CC I, UC]

™

Figure 41: New workflow to increment the previous dataset

Current Workflow's Graph
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We increased the number of ratings to 5000, instead of the previous 2296.
Workflow menu | Generation options rData input \ Preview |’Data visualization \

| General Configuration
Ratings Configuration

User Profile Configuration
¢ Number of users to generate (eg. 500) | 121}j|

Number of items to generate (eg. 500) | |1.232}_+|
Number of contexts to generate (eg. 500) | 1.970%
Number of ratings to generate (eg. 2000) | 5.000}_%|

Figure 42: New general configuration

We import the already created schemes from items and contexts, and use the saved data
from the dataset created in the previous step. After that, we can run the generation and
check the new data.

5.5. Create a synthetic dataset with the same behaviour as an original
dataset, but without context information

In this example a synthetic dataset will be generated using another existing dataset, both
without context. We start by creating a workflow, giving it a name and selecting both the
generation type of "Generate a dataset's user profile", which will create user profiles of the
original dataset that will store their behavior, and "Synthetic dataset generation from CSV",
to create the new ratings. Before going to the next tab, it is important to uncheck the "Create
dataset with context" checkbox so that the context is not taken into account when generating
the data, even if the original dataset had context. In the event that you want to work with
datasets with context, or add context to a dataset that does not have it, you would need to
leave this checkbox marked.
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Workflow menu | Generation options | Data input | Preview | Data visualization |

AUTO-DataGenCARS Workspace - Project ProjectNoContext

Workflow's name  ReplicateDatasetNoContext Change Name

C:\Users\nacho\Documents\aatfg\ProjectNoContext\ReplicateDatasetNoContext

[l Create dataset with context

Choose the generation types in order for this workflow, in order (one or more)

Synthetic dataset generation from schemes Generate a dataset's user profile
Synthetic dataset generation from CSV Synthetic dataset generation from CSV
Incremental dataset generation
Complete rating

Modification rating

Mood based synthetic generation »
Replace unknown item values

Replace unknown context values
Generate a dataset's user profile
User file generation

Item file generation

Context file generation

« =» B

‘ Current Workflow's Graph ‘ Next

Figure 43: New workflow without context

You can modify the ratings’ configurations in the "Generation options" tab, such as the
minimum and maximum of the ratings, but we will leave it as it is by default for this example.

In the next tab, "Data input", we will not need to add anything except in the "Preexisting files"
tab, where we browse for the user, items and the ratings CSV. Each column of each file must
be separated by a semicolon.

| Workflow menu ‘ Generation options rData input ‘ Preview rData visualization ‘

[Users [ Items | Contexts | Attribute's Weight | Preexisting Files |

Browse the files you want to use in this workflow

user.csv \5ers\nacho\D0cuments\aazstoreﬁles\aaEvaluation\caseZ\Ficheros\user.csvﬂ

item.csv \sers\nacho\Documents\aazstoreﬁles\aaEvaIuation\caseZ\Ficheros\item.csv| Browse...

Use Dataset
saved in workspace

context.csv ‘ | Browse...
dataset.csv \:uments\aazstoreﬂIes\aaEvaIuation\caseZ\Ficheros\userﬁitemfcontext.csv|

user_profile.csv ‘ ‘ Browse...

Next

Figure 44: Browsing for the original dataset files
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It is not necessary to create or import user profiles that indicate the behavior of the dataset
to generate the ratings, since in the indicated generation, "Generate a dataset's user profile",
AUTO-DataGenCARS automatically creates these profiles using the original files, and will
use them for the “Synthetic dataset generation from CSV’ generation. In the event that we
want the ratings to be generated with another behavior, we can go to the "Data input >
Attribute's Weight" tab and observe that the attributes of the browsed file have been added
to the list, being able to mark them as important and create different profiles user by
pressing the "Create User Profile" button; thus being able to give more or less relevance to
the selected attributes.

| Workflow menu | Generation options | Data input | Preview | Data visualization |

| Users rltems ’/Ccmtexts \VAttribute's Weight \ Preexisting Files |

Weight and ranking order of the item and context's attribute, if there's any (

Attribute's name Important weight Ranking order (desc) | Ranking order (asc)

unknown <Ttem Attribute>

ction <Item Attribute>

dventure <Item Attribute>
Animation <Item Attribute>
Children's <Item Attribute>
Comedy <Item Attribute>
Crime <Item Attribute>
Documentary <Item Attribute>
Drama <Item Attribute>
Fantasy <Item Attribute>
Film-Noir <Item Attribute>
Horror <Item Attribute>
Musical <Item Attribute>
Mystery <Item Attribute>
Romance <Item Attribute>
Sci-Fi <Item Attribute>
Thriller <Item Attribute>
\War <Item Attribute>
Western <Item Attribute>

NENEEMNEREEREEEEEEE

Create User Profile ‘ ‘ Edit Profile Configurations No user profile created yet Next

Figure 45: Items CSV attributes added to the list

Once with the original dataset files selected, we can run the generation in the "Preview" tab,
being able to also see different statistics of these files as well. With the data generated, we
can observe the distribution of the ratings (Fig. 46.), and more statistics, through the graphs

automatically generated by AUTO-DataGenCARS in the "Data visualization" tab.
Ratings

9.000
8.500
8.000
7.500
7.000
6.500
6.000
5.500
5.000
4,500
4,000
3.500
3.000
2,500
2,000
1.500
1.000 1

Number of votes

1 2 3 4 5
Ratings given by the users

Figure 46: Ratings from the new dataset
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The output file of the ratings has no context, as can be seen in Fig. 47.

userlD;itemID;rating
1;190;5

1,754

1;168;3

1;92;5

1;223;5

1:101;5

1:172;5

Figure 47: Ratings CSV

5.6. Generating and exploiting a synthetic dataset without context

In this last example we are going to create a completely synthetic dataset with no previous
data, just as the first example in section 5.1, but without any context. This dataset will focus
on a restaurant recommendation scenario for mobile users located in the state of California.
The schemas of users and types of items considered are defined as follows:
e Users: age, gender, occupation.
e Restaurants: web_name, address, province, country, phone, weekday is_open,
hour, type of food, card, outside, bar, parking, reservation, price, quality food,
quality_service, quality_price, global_rating.

We open a new workspace:

%" DataGenCARS - [m] X

File Project Custom Elements Help Evaluation About

0 New Project ﬁ‘

New Workflow
in this Project

=5 aatfgWorkspace
[ Saved Datasets

Create a new project to continue

Stetus: No Problers |
[Project not created Workflow not created

Figure 48: New workspace
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To start we create a new project, and once created we create a new workflow in that project.
With the workflow created, we name it and indicate that we want to use the “Synthetic
dataset generation from schemes” generation. Generations can be added to the workflow by
clicking the arrow icon pointing to the right. The “Create dataset with context’ checkbox must
be unchecked, so the dataset to be generated does not .

Workflow menu ‘ Generation options rData input ‘ Preview (Data visualization ‘

AUTO-DataGenCARS Workspace - Project NoContextTest

Workflow's name  Synthetic_California_NoContext Change Name

C:\Users\nacho\Documents\aaaTfgTests\NoContextTest\Synthetic_California_NoContext

[ Create dataset with context

Choose the generation types in order for this workflow, in order (one or more)

Synthetic dataset generation from schemes Synthetic dataset generation from schemes
Synthetic dataset generation from CSV
Incremental dataset generation
Complete rating

Modification rating

Mood based synthetic generation »
Replace unknown item values

Replace unknown context values
Generate a dataset's user profile
User file generation

Item file generation

Context file generation

- » B

| Current Workflow's Graph | Next

Figure 49: Workflow created

This scenario will consist of 943 users and 1682 items (which in this case will be
restaurants). We advance, either with the next button or by clicking on the tab names, to the
"Generation options" tab and enter these figures in the general configuration tab.

Workflow menu | Generation options rData input ‘ Preview rData visualization ‘
fGeneraI Configuration
Ratings Configuration
Number of users to generate (eg. 500) \ 9431
Number of items to generate (eg. 500) \ 1.682H‘
Number of contexts to generate (eg. 500) \ 500
Number of ratings to generate (eg. 2000) \ E0.000H‘
Export Configurations ‘ ‘ Import Configurations ‘ ‘ Next ‘

Figure 50: Introducing the general configuration
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Specifically, we want to synthetically generate ratings whose values are between 1 and 5,
and also labeled with a date, which will be in the range from 1980 to 2020. We enter these

data in the ratings configuration tab.

Workflow menu | Generation options | Data input | Preview | Data visualization

f General Configuration
Ratings Configuration

Minimum value of the ratings (e.g. 1) \ IH‘
Maximum value of the ratings (e.g. 5) \ SH‘

Impact of user expectations in future ratings (e.g. 25%) \ 25%

Choose a distribution to generate the ratings

Uniform Distribution M
Dates of the ratings to generate From: \ 1980 H
Till: \ 2020
Export Configurations ‘ ‘ Import Configurations ‘ ‘ Next ‘

Figure 51: Introducing the ratings configuration

Next it is necessary to create the schemes of the users and the restaurants. To do this, we
enter the "Data input" tab and begin to create different attributes, such as the following one

that represents the age of a user:

Attribute's name: \age \

|IntegerAttr'|bute M B‘ Cancel |

‘Uniform Distribution "| [1Attribute with correlation

Introduce the range of integers

Minimum value of the attribute | 18

Maximum value of the attribute | 80 %

Figure 52: Age attribute
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Once the necessary attributes have been created, the users' scheme would look like Fig. 53.

[ Workflow menu | Generation options | Data input | Preview | Data visualization |

Users | Items | Contexts | Attribute's Weight | Preexisting Files |

Fill the data to be generated

Attributes

age - Integer [Uniform]
gender - String [Uniform]

occupation - String [Uniform]

Import Scheme | | Export Scheme

- BN

Attribute's name:

‘occupation

\

‘String Attribute

M B| Cancel ‘

|Un'|fnrm Distribution

|" L] Attribute with correlation

Introduce new values to the list

administrator
artist

doctor
educator
engineer
entertainment
executive
healthcare
homemaker
librarian
marketing
none

other

«»B O

Next

Figure 53: User’s scheme

And scheme of the restaurants would look like Fig. 54.

| Users \Vltems ’/Contexts rAttribute's Weight \ Preexisting Files |

Fill the data to be generated

Attributes

eb_name - NameURL_Attribute

D

province - Fixed_Attribute
country - Fixed_Attribute
phone - Integer [Uniform]
weekday_is_open - BooleanArrayList_Attriby
hour - BooleanArrayList_Attribute
type_of_food - BooleanArrayList_Attribute
card - Boolean_Attribute

outside - Boolean_Attribute

bar - Boolean_Attribute

parking - Boolean_Attribute

reservation - Boolean_Attribute

«»»BON\N0

price - String [Uniform]

q 1 [»]

K|

‘ Import Scheme H Export Scheme

Attribute's name:

\webfname

|NameURL Attribute

Add new places to the list

Umami Burger
Restaurant Aoi

Drago Centro
Restaurant Alley

Daily Grill

Pete

Clifton Cafeteria

Lili Ya

Wurstkuche

San Sui Tei

Hope Street

Jack in the Box

Denny

First and Hope Restaurant
Catch 21 Seafood

Chop Suey Cafe Lounge

[ »

4]

Generate scheme
with java class

Generate class
with this scheme

Next

Figure 54: Restaurant’s scheme
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Next, we move on to the "Attribute's weight" tab, in which we select which attributes of the

restaurants that are most relevant, and if they have a higher or lower ranking order.

We select the attributes parking, price, quality_food, quality_service for restaurants.

| Workflow menu ‘ Generation options {Data input ‘ Preview rData visualization ‘

| Users [ Items | Contexts | Attribute's Weight | Preexisting Files |

Weight and ranking order of the item and context's attribute, if there's any

Attribute's name Important weight Ranking order (desc)

Ranking order (asc)

web name - NameURL Attribute <Item Attribute> | O

address - RandomLine Attribute <Item Attribute>

province - Fixed Attribute <Item Attribute>

country - Fixed Attribute <Item Attribute>

phone - Integer [Uniform] <Item Attribute>
weekday is open - BooleanArrayList Attribute <Ite...

hour - BooleanArrayList Attribute <Item Attribute>

type of food - BooleanArrayList Attribute <Item A...

card - Boolean Attribute <Item Attribute>

outside - Boolean Attribute <Item Attribute>

bar - Boolean Attribute <Item Attribute>

parking - Boolean Attribute <Item Attribute>

reservation - Boolean Attribute <Item Attribute>

price - String [Uniform] <Item Attribute>

lauality food - String [Uniform] <Item Attribute>

lquality service - String [Uniform] <Item Attribute>

lquality price - String [Uniform] <Item Attribute>

(1
DNFREOCOOCOOOCO0C0

global rating - Integer [Uniform] <Item Attribute>

(5o

Create User Profile ‘ ‘ Edit Profile Configurations No user profile created yet

Next

Figure 55: Attribute’s weight

With these attributes selected we are going to create 7 different user profiles, and we are
going to give different weights to each attribute according to the profile, remembering that
the sum of all the weights must equal one (we can press "Weight readjustment” so that the
weights are readjusted, or we can leave it as we want that they will be readjusted when

executing). The created profiles would look like Fig. 56.

& DataGenCARS

Create new user profile

id parking price quality food |quality_servi.. other

1 () 02 (+) 02 () 02 (+) 04 0.0

2 (+) 05 (+) 03 (+) 01 (+) 01 0.0

2 (+) 005 |(+) 015 (+) 06 (+) 005 |(+) 015

4 (+) 01 (+) 007 [(+) 02 (+) 05 (+) 013 3
Import | 5 (+) 02 0.0 (+) 08 0.0 0.0

3 (+) 01 (+) 07 (+) 01 (+) 01 00
profile 7 (+) 01 (+) 04 (+) 03 (+) 02 00
Export
profile e

Cancel Weight readjustment Use these user profiles

Figure 56: User profiles
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In the next tab, "Preexisting Files", nothing is needed to run this generation so we can move
on to the next one.

In the last tab before execution, "Preview", we observe that the attributes of the schemes are
correct and that we are not missing any more data, so we can proceed to run the generation.
When finished, we automatically advance to the “Data visualization” tab, where we can
observe different statistics about the generated dataset (Fig. 57), as well as being able to
download it in different ways, save it in the dataset or evaluate it.

| Workflow menu \ Generation options (Data input | Preview (Data visualization |

The new dataset has been created!
Check these stadistics and download the dataset

Ratings | Users | Items | Contexts |

Ratings

14,000 1
13.000
12,000
11.000
10.000
9.000
8,000 4
7.000
6.000

5.000

Number of votes/instances

4.000
3.000
2.000 4
1.000

0

1 2 3 4 5
Ratings given by the users

Evaluate this dataset ‘ | Export to Weka file ‘ ‘ Save Dataset in this workspace ‘ ‘ Download Dataset

Figure 57: Data visualization tab

The ratings CSV file generated without context looks like Fig. 58.

userlD;itemID;rating;timestamp;unixTime
1;854;2;1980-01-01 19:00:45.906;315597645
1;109;1;1980-10-03 07:48:00.943;339403680
1;1535;2;1981-07-05 21:35:15.954;363209715
1;1493;4;1982-04-07 10:22:30.96;387015750
1;753;3;1983-01-07 22:09:45.965;410821785
1;976;3;1983-10-10 10:57:00.973;434627820
1;116;3;1984-07-12 00:44:15.98;458433855
1;396;4;1985-04-13 13:31:30.987;482239890
1;701;3;1986-01-14 01:18:45.992;506045925
1;184;3;1986-10-16 14:06:00.996;529851960
1;1346;2;1987-07-19 03:53:15.007;553657995

Figure 58: Ratings CSV without context
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