
CS 8, Winter 2015 

Homework Assignment #? (draft) 

 

 

Assignment Overview 

 

This project allows you to practice more data retrieval, summarization, and tabulation tasks and 

sharpens your skills with all kinds of data structures: string, list, and dictionary.   

 

Background 

 

The National Basketball Association (NBA) is the USA's premier professional men's basketball league. 

It has 30 teams; 29 in the United States and one in Canada. It is an active member of USA Basketball 

(USAB), which is recognized by the International Basketball Federation as the National Governing 

Body (NGB) for basketball in the United States. The NBA is one of the four major North American 

professional sports leagues which are NBA, NHL, NFL and MLB. 

 

Project Specifications 

 

You are to get the raw NBA stats from a file, compute the efficiency of 3924 players, and compare and 

output the most efficient players, as well as some other interesting statistics. Your program is to take 

no other input (except for reading the file) and produce an internal database that can be queried to 

obtain many kinds of results. 

 

The format of this file is easy to understand. The first line tells you the names of all columns. From the 

second line, each line’s data corresponds to one player’s regular season’s statistics. Each field is 

separated by “|” 

 

To understand the meanings of each of the abbreviations, look at the page: 

http://www.databasebasketball.com/about/aboutstats.htm 

 

Efficiency 

 

How do many NBA coaches quickly evaluate a player's game performance? They check his efficiency. 

NBA.com evaluates all players based on the efficiency formula indicated below (and shown on the 

aboutstats.htm page). In this project, we will follow this efficiency formula. Since we are not 

evaluating a player based on one game, we need to divide the average efficiency by the number of 

games the player played. So the formula is: 

 

Efficiency = [ ( pts + reb + asts + stl + blk) − ( ( fga − fgm)+ ( fta − ftm)+ turnover ) ] / gp 

 

The technical words on the right side correspond to the fields in the statistics file. 

 

Other Stats 

 

Besides efficiency, also collect statistics like:  

1. The player who played the most minutes 

2. The player who played the most games 

3. The player who scored the most points 

4. The player who got the most rebounds 

5. The player who got the most penalties 

http://www.databasebasketball.com/about/aboutstats.htm


6. The player who made the most free throws 

 

 

 

Similar to the query of the movie databases, there are multiple ways a query can be posed. In the 

movie search, you can either query an actor to find all the movies that he/she played in or you can 

query a movie to find all the actors in it. Similarly, you can query a player and find all his stats or you 

can query a stat and find all the top players in that particular stat category (accumulatively over the 

career of a player).  

 

 

 

Deliverables 

 

The deliverable for this assignment is the following file: 

 

 NBA.py – the source code for your Python program 

 

Be sure to use the specified file name and submit it for grading via the turnin system before the 

project deadline. 

 

Assignment Notes: 

 

1. When read the input file, you should be careful about the first line which does not contain any 

data. That line is important for you to tabulate and print the query results though.  

2. Don’t forget to convert the string to number. 

3. You cannot use a player’s name as key, as there are multiple players with the same names in 

NBA. Instead, use player ID as the key, but be warned that the ID must be normalized against 

random upper/lower case change.  

4. Be warned that this database project is considerably more complex than either the sunspots or 

Apple stock ones. You need the following functions: 

a.  A function “initDB (filename)” that takes one argument (the input file) and builds 

multiple dictionary structures (how many and what are they are up to you). You should 

also compute the efficiency of a player and add that as a field in your dictionary.  

b. A function “playerLookup (fname, lname)” that looks up a player with all his available 

stats tabulated yearly. Note that as the dictionary is not organized by names, but by ID, 

before you can get to a player’s stats you must call the function below 

c. A function “keyLookup(fname, lname)” that looks up a players unique ID. This 

function should not be called from outside your package, as user of your system should 

not know the player ID but only the player’s name. However, this call is important as 

the given player name might not be unique. If there are multiple players of the same 

names, this function should retrieve multiple IDs (keys) for you to index into the 

database.  

d. A function “statLookup(stat, numberItems) that looks up the player stats, sort them, and 

print out the top numberItems. 

e. A function “efficiency(numberItems) that looks up the most efficient numberItems 

players.   

  



 

Sample Outputs: 

 

If you look up a player “Larry Bird”, as the name in unique, you should get only one hit. You need to 

tabulate all available stats by year and add a line of average stats over the player’s career. Note that in 

the sample implementation, the player’s yearly record is stored in a dictionary, so the display may not 

put the accumulative record at the end.  

 

 
 

If you look up a player “Larry Johnson”, you should get two hits – as there are two NBA players with 

that name. So the keyLookup call should return two keys that allow you to retrieve records of both 

players and display them.  

 

 
 

The following shows stat look up for both non-existent and existing stats.  

 

 
 

The following shows the top 15 efficient players using the stats calculated over their careers.  



 


