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The purpose of this project is the design and development of a Real Estate
Information Service System for Urban Development and Planning. This
includes:

» Collecting and Processing Big Data of Various Types.

» Designing and Building a Semi-structured Database with MongoDB.

» Building a Web Application that Integrates AngularJS, NodeJS, and
MongoDB to Visualize Dynamically Analyzed Information in 2D and 3D.

Introduction and Background

Characteristics of Big data: Difficult to Process

» Overwhelmingly enormous data size
» Unorganized: Unstructured, Semi-Structured Text
Objective:

» Create solutions to bridge the gaps by transforming big data to analyze
and visualize real estate information in real-time.
= Complex Structure of Big Data
» Raw census data converted into JSON files (1 GB)
« Over 250,000 Different Lots of Northeastern Ohio

Fig 1: Raw CSV data before transformation Fig 2: Source of CSV data

System Design

= Architecture

» Model-View-Controller

Fig 3: Complex JSON data file

Model

« Stores and manipulates information
+ MongoDB Database
o Application
« JSON data

State + Raw CSV data

Query

Nofification

Fig 4: Flow of MVC State Change

View

+ Visual representation of the model controlled
by the user

+ Data Analysis and Visualizations
via JavaScript

+ Charts via ZingChart and ChartsJS

« Presentation via Angular and CSS

MongoDB

« Ability to Model Unstructured/Semi-
Structured Data

« Process JSON and GeoJSON Data
Effectively

« Highly Compatible
with NodeJS Application Server

« +Automated Database Creation via

Java Application

Insertion into
Database
Transformation into
JSON

Big Data

Controller

« Receives User Input to Control the Model
« NodeJs

View Selection
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NodeJS Server

Client

Communication between Client and Server
MongoDB Query Established from Client Side
Returns Results to the Client Results Webpage

Introduction Page Handles User Request
Results Webpage Dynamically Visualizes

Analytics in 2D and 3D
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Fig 5: Flowchart of system
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Experimental Results

Fig 6: Introduction web page

Results returned: 61792

4 CLEVELAND 4446 HILLCROFTDR 44128 75103040
8 CLEVELANDS501E125THST 44108 11112004
16 CLEVELAND 4422 W 143 ST 44135 00526011
24 CLEVELAND 4019 VALLEYRD 44109 00916010
28 CLEVELAND 4422 RUSSELL AVE 44134 44331094
38 CLEVELAND 12416 WAYLAND AVE 44111 01823101
44 CLEVELAND 4769 FAY DR 44121 70232037
46 CLEVELAND 19715 MOHAWKDR 44115 11418018
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Fig 8: Results web page Fig 9: Zoomed in 3D Map

= Problems Encountered
« Performance issue with too many lots plotted on the map
» Reduction to the max number allowed of lots per zoom
« Many entries have incorrect information

» Fragments data in multiple pieces

Conclusion and Future Recommendations

Conclusion

The team met its project objectives as:

» System design performed well for working with and analyzing Big Data
» Can be used in the future for more advanced real-time data analytics

Future Upgrades & Recommendations

+ Angular is too Complex for a Team of this Size, a Simpler Framework is
Recommended

* Increase Depth of the Current Dataset by Adding More Complex Data

» Extend Descriptive and Predictive Data Analysis

+ Improve Homepage Search Functionality

» Extend Visualizations for More Advanced Analytics

.




