Project 3 (The weight of this project is 15% out of 40%) 

Descriptions: MTA has published a set of transit related data (http://www.mta.info/developers/download.html) that is crucial to understand how public transit resources in NYC are being used. Among them, the subway turnstile usage data is a particular interesting one (http://www.mta.info/developers/turnstile.html). Project 3 asks you to design a database using your knowledge on Entity-Relation Model (draw an ER-diagram), convert the diagram into relations and import a week’s turnstile usage data into the relations and perform a set of database operations. 

Background information: 
The NYC subway system consists multiple lines (1/2/3 and A/B/C etc) and multiple stations (uniquely identified by stationid). Subway usage data in a subway station is collected by one ore more control areas uniquely identified by ControlAreaUnitId (artificial) key or a ControlArea key. A group of control areas (one or more) are managed by a remote unit (uniquely identified by a RemoteUnit key). Note that big stations might have multiple remote units while a group of small stations may share a same remote unit. A control area collects data from one or more turnstiles. A turnstile is identified by a Subunit Channel Position (SCP) code within the control area.  All the information of the entities and their relationships can be accessed at: 
A) Station: http://134.74.112.65/CSc336/station.csv
B) The relationship among control areas, remote units, stations and subway lines: http://134.74.112.65/CSc336/controlremote.csv 

C) The relationship between control areas and turnstiles: http://134.74.112.65/CSc336/controlscp.csv 

D) The format of a turnstile record is described at http://www.mta.info/developers/resources/nyct/turnstile/ts_Field%20Description.txt. Note that in addition to Control Area, remote unit and SCP codes,  the following four fields, i.e.,  DATE, TIME, DESc, ENTRIES, and EXIST are repeated 6 times in a line as the logging is taken every 4 fours. Please also note that the numbers of ENTRIES and EXIST are cumulative from a certain time.
Tasks:

As you can see, the data files used to store the relevant information are not well designed from a database perspective. They are not convenient for certain queries either. You have the following tasks in this project. 
Task 1 (30%) Design a good database that clearly shows the relationships among different entity sets, including subway lines, stations, remote units, control areas, turnstiles and turnstile usage (records). Draw an ER-diagram based on the above description. Do not forget to specify keys. Pay special attentions to cardinalities of relationships and weak entity sets. The diagram should be generated by a computer program (e.g., WORD). Hand-drawn diagram will NOT be accepted to avoid ambiguity.

2) Task 2 (30%). Convert the entity sets and relationships to database relations. The relations should be able to be realized in MySQL database, i.e., write SQL statements. Populate the relations (except the real turnstile records) with the data that have been provided in the above links. You may need to write PHP programs to reformat the data before populating the tables. 
3) Task 3 (40%). Write a menu-drive program (e.g. using PHP) to enable the following queries. The weight for each query has been specified (out the 30%).

A) Find all control areas whose numbers of turnstiles are greater than 15. (5%)
B) List remote unit ids that have more than one control areas. (7%)
C) List station names with at least one control area that has more than 15 turnstiles (SCP tuples). (8%)
D) List station names that Line A (A train) stops in descending order of latitude (from north to south) (10%)
E) Tabulate station names, ids and total numbers of control areas in the middle town area, e.g., latitude between 40.750 and 40.760 and longitude between -74.000 and -73.95 (10%). 
Bonus (pick only ONE) 
Option 1) (10%):  continue on Task 3E: Tabulate station names, ids, total numbers of control areas and total numbers of turnstiles in the middle town area, e.g., latitude between 40.750 and 40.760 and longitude between -74.000 and -73.95.  
Option 2) (20%) Write a PHP program to populate your turnstile record table by using a week’s data at http://www.mta.info/developers/turnstile.html. You will need to convert an original turnstile record with 6 time slots into 6 records each with a single time slot. In addition, during your conversion, calculate the numbers of entries and exits from the cumulative ones. If you are successful, then write SQL statements for the following queries: 
A) What are the total numbers of entries and exits during the week?

B) During evening peak traffic slot (16:00-20:00 pm), list all the stations (by name) that have more exits than entries. 

Due Date: 05/08/2012 (Tu), before class. 

What to Submit: (1) ER diagram (2) MySQL SQL statements to create the relations converted from the ER diagram (3) PHP/SQL programs to populate your relations. (4) PHP/SQL programs to execute the queries. 

How to Submit: Please submit your project through Blackboard. 
