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Application 
When a customer goes to a car dealership, the customer ask the car dealer what kind or type of car they 
have in their dealership. Customer tends to have preference of car which they like to see and car dealers 
should show the cars that match customer's preference.  The problem for car dealer is that every year 
there are more than 300 different models and types of the cars made by different makes.  It’s difficult 
for car dealers to memorize all the cars which fits customer’s preference. To minimize the hardship of 
the car dealer, they can use this application to find customer’s preference car by searching the database. 
If the car dealership do not have the customer’s preference car in stock, they can find the assembly 
plant by selecting make and model of the car and contact them.  
 

Data  
The list of automotive assembly plants in the United States were taken from Wikipedia 
(https://en.wikipedia.org/wiki/List_of_automotive_assembly_plants_in_the_United_States). Given the 
assembly plant name and address, we were able to get the latitude and longitude coordinates for each 
location. Based on the list of make and models that each assembly plant produces, we retrieved the 
detailed information for each from the Edmund’s Developer Network. First we filtered the list of make 
and model by limiting the dataset to only new cars that are produced in the year 2015. The 
corresponding API call equivalent to the below query is: 
https://api.edmunds.com/api/vehicle/v2/makes?state=new&year=2015&view=basic&f
mt=json&api_key=y47r865rvxxxxxxxxxxxxxxx. 
 

 
Figure 1: To retrive vehicle detail information from Edmunds's Developer Site 

 
 
 
 
 
 
 
 
 
 
 

https://en.wikipedia.org/wiki/List_of_automotive_assembly_plants_in_the_United_States


For each available make and model, we then queried for each vehicle model to get the Edmund’s style id 
for a particular series. The corresponding API call equivalent to the below query is: 
https://api.edmunds.com/api/vehicle/v2/honda/accord?state=new&year=2015&view=
basic&fmt=json&api_key=y47r865rvxxxxxxxxxxxxxxx. 
 
Example output: 

  
Figure 2: Example output of vehicle models 

 
 
From this information, we extracted the style ids to get detailed information for each make, model, 
series. The corresponding API call equivalent to the below query is: 
https://api.edmunds.com/api/vehicle/v2/styles/200709386?view=full&fmt=json&ap
i_key=y47r865rvm7txd3aahy8mm8n 
 

 
Figure 3: Example output of detailed vehicle by Style ID 

 
 



 
Example output: 

 

This returned information on the vehicle’s model, engine, 
transmission, drivetrain, number of doors, price, size, sub-
model, trim, mpg, etc. We cleansed the json data to 
removed extra information that we don’t plan on using, 
such as the vehicle’s interior and exterior colors. We took 
advantage that the data returned includes IDs for most of 
the categories, which we used as the primary and foreign 
keys in our relational tables. Since we chose to use 
MySQL DB as our backend database, we believe it is 
easier to convert the data from json to csv format to 
easily manipulate and load into MySQL. After the data for 
all vehicles and assembly plants were converted to csv, 
we ended up with 35 columns of raw data that we will 
need to determine the entity-relational diagram for. 
 



ER Diagram 
An Entity Relationship Diagram (ERD) is a graphical representation of an information system that shows 
the relationship between objects or concepts within the system.  It shows the logical structure of 
database. There are three main components of an ERD: entities, relationships and cardinality. Entities 
represents an objects that contains a data. Our ERD represents the information system of vehicle with 
an assembly.   

 
Figure 4: ER diagram 

First, we determined what our entities are, the main objects of a vehicle that can be described with 
attribute(s). From there, we assigned the attributes to the corresponding entity which they describe. 
 
Manufacture: manu_name  
Assembly: assembly_name, street, city, state, zipcode, phone_number, latitude, longitude 
Model: model_name  
Make: name  
Vehicle: description, msrp, invoice, series, door  
Transmission: trans_name, speed, transmission_type  
Drivetrain: drivetrain_type 
Fuel_Economy: highway_mpg, city_mpg  
Engine_fuel: engine_type, fuel_type  
Engine: horsepower, engine_type, cylinder 
Year: year 
Size: size 
Body: body_type 
 
The relationships were the most challenging part when designing the ERD. After many debates, we 
decided to go with the relationships defined in this ERD, which is not in 3rd normal form. 
 



Although a vehicle’s model was almost all unique per vehicle, we did not include it as an attribute of the 
Vehicle table because a user should be able to query for all make and models an assembly plant 
produces without needing to go through the Vehicle, which may or may not have been produced yet.  
Although there are only two values for doors, we decided that it should be an attribute of Vehicle 
instead of being its own table to have better performance. Same as doors, invoice and msrp are also 
attributes of Vehicle because we feel that being in its own table will provide too much overhead.  
Since our application is to provide information about Vehicles and Assembly Plants to Dealers, we only 
have addresses for Assembly Plants, which is why address is part of the Assembly table. 
 

RELATIONAL SCHEMA 
The relational schema serves as a blueprint to implement the database schema into a fully functional 
relational database. The actual implementation can be achieved using a variety of commercial relational 
database technologies and for this project, MySQL was chosen to generate a working database.  The 
relational schema consists of the following elements: attributes, primary keys, foreign keys and tables.  
All four of these elements are translated from the entity relational diagrams.  The entities from the 
entity relational diagram translate to tables in a relational schema.  The attributes from the entity 
relational diagram are represented by the additional columns in each table for the relational schema.  
While the primary keys are represented the same way between ER and relational diagrams with an 
underlined attribute.  Foreign keys are unique to the relational schema and have an additional “FK” 
notation referencing the primary key of another table.  This representation can either be a 1:1 
relationship or a 1:M relationship.  M:N relationships are represented by an additional junction table in 
the relational schema.  The junction table is composed of two 1:M relationships with the foreign key of 
one table referencing one of the respective primary keys of the junction table.  Below is a depiction of 
the relational schema using the Cisco Information Server. 



 
Figure 5: Relational Schema (Cisco Information Server) 

 
Based on our ERD diagram, this is the relational schema generated. Each entity from the ERD 
corresponds to a table and the attributes associated with each entity correspond to the columns in the 
table. The Vehicle table consists of foreign keys mapping to the other tables: body, engine, size, 
transmission, drive_train, fuel_economy, and manufacture_year. 
 
From the Relational Schema, it is clearly depicted that there are two main focal points, Vehicle and 
Assembly.  The Vehicle table and Assembly table represent focal points of our database design and 
schema as they serve as two main subjects in which to quantify data.  The Vehicle table describes the 
actual product that the assembly plant produces.  A particular vehicle can have different engines, makes, 
sizes, bodies, fuel economies, manufacturing years, drivetrains, sizes and transmissions.  An assembly 
plant can produce different models and is owned by different manufacturers. 
 
 



STAR SCHEMA 

 
Figure 6: Star Schema 

 
The Star Schema is the simplest style of data mart schema. It consists of one or more fact tables 
referencing any number of dimension tables. The star schema is an important special case of the 
snowflake schema, and is more effective for handling simpler queries. The star schema separates 
business process data into facts, which hold the measurable, quantitative data about a business, and 
dimensions which are descriptive attributes related to fact data. Examples of fact data include sales 
price, sale quantity, and time, distance, speed, and weight measurements. Related dimension attribute 
examples include product models, product colors, product sizes, geographic locations, and salesperson 
names. 
 
Since our application is for dealers to search for vehicles and assembly plant information, we used 
Vehicle, Assembly, Engine, and Transmission as our dimensional tables. These dimensional tables 
contain information about the vehicles and are easy to check and search. We used PRODUCTION as our 
fact table, with some foreign keys, vehicle’s MPG and price information to be analyzed, as they are all 
measurable information. Our project is not aimed to sell cars and vehicle parts, it is an informative 
database that does not require calendar dates.  
 
 
 



ANALYTICAL TABLE DATA ANALYSIS 
 
With our dimensional model consisting of fact and dimensional tables, different queries can be executed 
to analyze the dataset. We created views for our fact and dimensional tables in order to easily run star 
schema queries. The following SQL statements show how the fact and dimension tables are created and 
populated: 
 
create table engineD as 
select  
  engine.engineID,  
  engine.cylinder, 
  engine.engine_size, 
  engine.horsepower, 
  engine_fuel.fuel_type, 
  engine_fuel.engine_type 
from engine, engine_fuel 
where engine.engine_fuelID = engine_fuel.engine_fuelID; 
 
ALTER table `engineD` 
  ADD column `engineKey` int(10) unsigned PRIMARY KEY AUTO_INCREMENT; 
 
create table vehicleD as 
select  
  vehicle.vehicleID, 
  vehicle.description, 
  vehicle.doors, 
  make.make, 
  manufacture_year.year, 
  size.size, 
  drive_train.drive_train, 
  body.type, 
  vehicle.series  
from vehicle,body,size,drive_train, manufacture_year,make 
where vehicle.bodyID = body.bodyID  
and vehicle.sizeID = size.sizeID 
and vehicle.driveID = drive_train.driveID 
and vehicle.yearID = manufacture_year.yearID 
and vehicle.makeID = make.makeID; 
 

ALTER TABLE `vehicleD` 
  ADD column `vehicleKey` int(10) unsigned PRIMARY KEY AUTO_INCREMENT; 
 

CREATE table assemblyd as  
SELECT A.AssemblyID, A.Assembly_Name, A.street, A.city, A.state, A.zipcode, A.Phone, 
B.manufacturer_name 
FROM assembly A, manufacturer B 
WHERE A.manufacturerID = B.manufacturerID; 
 
ALTER TABLE `assemblyd` 
  ADD column `assemblyKey` int(10) unsigned PRIMARY KEY AUTO_INCREMENT; 
 

CREATE table transmissiond as  
SELECT * 
FROM transmission; 



ALTER TABLE `transmissiond` 
  ADD column `transmissionKey` int(10) unsigned PRIMARY KEY AUTO_INCREMENT; 
 
create table productionf as 
select vehicle.vehicleID, 
  engine.engineID, 
  transmission.transmissionID, 
  assembly.assemblyID, 
  fuel_economy.mpg_highway, 
  fuel_economy.mpg_city, 
  vehicle.msrp, 
  vehicle.invoice 
from vehicle, engine, transmission, fuel_economy 
where vehicle.engineID = engine.engineID 
  and vehicle.transmissionID = transmission.transmissionID 
  and vehicle.fuelID = fuel_economy.fuelID 
  and vehicle.assemblyID = assembly.assemblyID; 
 
ALTER TABLE `productionf`  
ADD `vehicleKey` INT(10) NOT NULL FIRST,  
ADD `engineKey` INT(10) NOT NULL AFTER `vehicleKey`,  
ADD `transmissionKey` INT(10) NOT NULL AFTER `engineKey`,  
ADD `assemblyKey` INT(10) NOT NULL AFTER `transmissionKey`; 
 
ALTER TABLE `productionf` ADD INDEX(`vehicleKey`); 
ALTER TABLE `productionf` ADD INDEX(`engineKey`); 
ALTER TABLE `productionf` ADD INDEX(`transmissionKey`); 
 
ALTER TABLE `productionf` ADD FOREIGN KEY (`vehicleKey`)  
REFERENCES `swagg`.`vehicled`(`vehicleKey`) ON DELETE RESTRICT ON UPDATE RESTRICT; 
ALTER TABLE `productionf` ADD FOREIGN KEY (`engineKey`)  
REFERENCES `swagg`.`engined`(`engineKey`) ON DELETE RESTRICT ON UPDATE RESTRICT; 
ALTER TABLE `productionf` ADD FOREIGN KEY (`transmissionKey`)  
REFERENCES `swagg`.`transmissiond`(`transmissionKey`) ON DELETE RESTRICT ON UPDATE RE
STRICT; 
 
update productionf INNER JOIN vehicleD 
set productionf.vehicleKey = vehicleD.vehicleKey 
where productionf.vehicleID = vehicleD.vehicleID; 
 
update productionf INNER JOIN engineD 
set productionf.engineKey = engineD.engineKey 
where productionf.engineID = engineD.engineID; 
 
update productionf INNER JOIN transmissiond 
set productionf.transmissionKey = transmissiond.transmissionKey 
where productionf.transmissionID = transmissiond.transmissionID; 
 
update productionf INNER JOIN assemblyd 
set productionf.assemblyKey = assemblyd.assemblyKey 
where productionf.assemblyID = assemblyd.assemblyID; 

 

http://localhost/phpmyadmin/url.php?url=http://dev.mysql.com/doc/refman/5.5/en/delete.html
http://localhost/phpmyadmin/url.php?url=http://dev.mysql.com/doc/refman/5.5/en/update.html
http://localhost/phpmyadmin/url.php?url=http://dev.mysql.com/doc/refman/5.5/en/delete.html
http://localhost/phpmyadmin/url.php?url=http://dev.mysql.com/doc/refman/5.5/en/update.html
http://localhost/phpmyadmin/url.php?url=http://dev.mysql.com/doc/refman/5.5/en/delete.html
http://localhost/phpmyadmin/url.php?url=http://dev.mysql.com/doc/refman/5.5/en/update.html


STAR SCHEMA QUERY ANALYSIS 1 

This is the query to find a relationship between the invoice of all vehicles in relation to engine size and 
horsepower.  As expected, the higher the horsepower output, the more expensive the starting price of a 
vehicle is.  There are a few outliers such as the Ford Mustang with ecoboost which does not follow this 
trend.  Further research indicates that the Mustang is a new model which uses new engine technology.  
By this analysis, a relative bargain was identified for the consumer.   
 
SELECT DISTINCTROW p.invoice, v.make, e.horsepower  
from productionf p,engineD e, vehicleD v  
where p.engineKey = e.engineKey  
and p.vehiclekey = v.vehiclekey  
ORDER BY p.invoice; 
 

 
 



STAR SCHEMA QUERY ANALYSIS 2 

This is the query to find a relationship between the invoice price of all vehicles and the fuel economy, 
mpg for highway and city.  The result of the query shows that the fuel economy has no trend with the 
the price of a vehicle. The price can be higher or lower for the same fuel economy figure.  From the 
sample analysis, the make of the vehicle has more effect on the invoice price than the fuel economy 
figures.  This is as expected because vehicles today, due to heavy environment regulation, are required 
to have a minimum miles per gallon rating which result in similar fuel economy numbers for all.  As a 
result, fuel economy is less of a decision point for consumers looking to purchase new vehicles. 
 
SELECT DISTINCTROW p.invoice, v.make, v.series, p.mpg_highway,  p.mpg_city  
From productionf p, vehicleD v  
where p.vehiclekey = v.vehiclekey  
ORDER BY p.invoice; 
 

 
 



STAR SCHEMA QUERY ANALYSIS 3 

This is a query to find a relationship between the invoice and size of the vehicle. Looking at the results, 
we can see that although there are some smaller cars that cost more, all the large cars are near the end 
of the higher invoice spectrum. Midsize vehicles are fairly distributed across, but have a small cluster 
around the middle of the invoice spectrum. 
 
SELECT DISTINCTROW p.invoice, v.make, v.series, v.size  
From productionf p, vehicleD v  
where p.vehiclekey = v.vehiclekey  
ORDER BY p.invoice; 

 

 
 



Going in the opposite direction... 
SELECT DISTINCTROW p.invoice, v.make, v.series, v.size  
From productionf p, vehicleD v  
where p.vehiclekey = v.vehiclekey  
ORDER BY p.invoice DESC; 

 



Example user actions and screenshots of results 
 
This map view allows car dealers to easily identify where in the United States the assembly plants are 
located. 

 
Figure 7: Initial page for website 

 
Each marker on the map is clickable with the assembly plant’s location and phone number.

 
Figure 8: Clickable marker with assembly location 



 

 
Figure 9: Searching the vehicle with make "Tesla" 

 

 
Figure 10: Searching for assembly makes "Toyota" "Camry" model 



 
Figure 11: Searching for assembly makes "Tesla" "model-s" model 

 

 
Figure 12: Searching vehicle with price range from $0 with limited results 



 
Figure 13: Searching vehicle with price range from $0 without limited results 

 

 
Figure 14: Searching vehicle with price range from $0 - $18000 

 



 
Figure 15: Drop down menu for body type of vehicle 

 

 
Figure 16: Searching for sedan with limited results 

 
 



 
Figure 17: Searching for sedan without limited result 

 

 
Figure 18: Searching for vehicle which has 4WD 



 
Figure 19: Searching for vehicle which has 4WD and AWD 

 

 
Figure 20: Drop down menu to retrieve all the information from different table 



 
Figure 21: All the information of assembly 

 

 
Figure 22: All the information of vehicle 



 
Figure 23: Analysis of trend of HP against invoice 

 
 

 
Figure 24: Analysis of trend of transmission against invoice 


