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Task 2-1: (learning elementary data analysis in R, part 1) 
 
In this task you will become familiar with some of R's basic functions for data 
manipulation and data analysis. 
 
Please solve each sub-step in such a way that the solution may be read off directly after 
execution without further ado. This is possible for each case with just 1-5 lines of R code. 
The entire solution is much shorter than the task description. To gain a solid basic 
knowledge in R, for each operation read up more in the documentation than needed for 
the given task.  
 
Mostly, the functions needed for the solution are mentioned explicitly. You need not 
necessarily use them; other approaches may work just as well.  
 
The task's focus is mainly on R, not on the data dealt with. Do not expect spectacular 
analysis results, but enjoy the elegance of the approach. Clarify questions concerning the 
approach and style via the mailing list.  
 

a) Get the files jikes.tsv, junit.tsv, zile.tsv und junit200.tsv from the 
lecture's website (data.zip).  

• These are CVS data sections of the projects Jikes (Java-Compiler, 
jikes.sourceforge.net), JUnit (framework for Unit tests in Java, 
www.junit.org) and Zile (Emacs-Clone, zile.sourceforge.net). 

• The files' data are tab-separated.  
• Each line represents a check-in process (commit) in CVS. Given are the file 

name file, the time tstamp, the caller developer, the file's version number 
version, number of lines added or removed with respect to the prior 
version (lines_add, lines_del) and the comment of the check-in description. 

• The file junit200.tsv only contains the first 200 lines of junit.tsv. To save 
time when working at the solution, first concentrate on this subset, until 
you know how to do it, and only then turn to the complete data sets. In 
the tutorial you should then be able to makes statements concerning the 
complete data sets.  

b) Read the file into a data.frame variable. 
• Function needed: read.table or read.delim. 
• Prevent the changing into a factor of the time stamp tstamp, the 

developers' names developer and the files' names file by using an as.is 
argument. 
o Read up thoroughly on factors: ?factor  

These are used very often. Creating a factor is a comfortable way to 
establish the number of different values that exist in a vector without 
counting their frequency as table would do it. Apart from that, factors 
are represented as numbers (as opposed to strings), which can save 
much storage space and CPU time when dealing with them. 

• Explicitly add developer and file to your data frame again as factors 
developerf and filef (via cbind plus assignment to names or simply via $). 

• Delete the column description from your data set (by assigning NULL or the 
function subset). 

• The resulting data set should only contain 8 variables. Get a first overview. 
o Or do you already have a general idea because you first looked closely 

at the text file? Good!  
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o Functions needed: names, nrow, str, summary 
• Now define your own function myread.cvsdata, which will be given a path 

to a file with such tab-separated cvs data and returns a data set with the 
features described above. 
o Read up on functions: help("function") 

c) Answer questions concerning the developers involved: 
• How many different developers have actually committed into the CVS 

overall? (functions: levels, length) 
• How many changes have been made by the five most active developers 

respectively? (functions: sort, table) 
• How many percent of the files did each developer commit at least once? 

There are two approaches here: (1) You count the number of existing files 
for each developer (tapply, levels, length, factor, sort), or (2) you 
draw a frequency table (developer by file) and count for each developer 
the entries that are non-zero (table, apply, length, levels, sum, 
sort). 
Method 1 is slightly shorter to write down and scales better (it requires less 
memory for bigger data); a frequency table (method 2), however, allows 
many other queries. 
o What strikes you when looking at the result concerning the JUnit data? 

d) Understand that the prior as well as all following analysis steps need to be 
performed several times, the analyses differing only in the data set used.   

• You should therefore save the final versions of all commands you have 
developed during analysis in a text file to be able to repeat the analysis 
easily, if needed. In this way, it will not be necessary to save the work 
space; you may safely ignore the question "save work space?". 

• It is helpful to collect all steps in a function myanalyze.cvsdata, which is 
parameterized with the data set. 

• Additionally read up on with, attach, detach, to simplify your code 
considerably.  

e) Now answer questions concerning the files administered in cvs (and realize that 
many of these are analogous to the questions above): 

• How many different files have been committed overall? 
• Which are the five files committed most often? (table, sort) 
• How many files have been committed exactly once, twice, thrice, five times 

and ten times? (table and smart indexing) 
• How many files are there which have been committed exactly by N (for N 

= 1,2,...10) developers? (tapply, levels, length, factor, table) Try 
the same with sapply instead of tapply for a comparison. 

• We now would like to study the files individually according to file type.  
o Expand the data set by one colum filetypef containing merely the file 

type. You can extract it from the field file. (sub("^.*\\.([a-zA-Z0-
9]*)$", "\\1",...) 

o How many files are there of each type? (sort, table) 
o For each file type: How many times were files of this type changed on 

average (arithmetic mean)? We look for statements such as "HTML files 
were changed 13 times on average" (sapply, levels, mean, table) 

Are you able to extend the same table in such a way that the minimum 
and maximum of each type is shown on top of and under the average, and 
additionally in the first row the number of the various files of the type?  
(Note: The function in the sapply may also return a vector. This time, the 
problem would not be solved as elegantly with tapply.) 
o Are you able to label the table adequately at the side? (assign to 

row.names) 
o And to sort the table according to the averages? (order) 



 3 

f) Is there a 80:20 rule for the activities on the files (80% of the changes apply to 
the 20% of files most often changed)? (length, levels, sort, quantile, 
optional: cumsum, max) 

g) The above tasks were helpful to familiarize with R, but do not represent the best 
analysis of the data set.  
Develop at least two interesting questions you can answer based on these data, 
and express the answer with R.  

Send your questions, a short explanation as email und the corresponding R file as email 
attachment by Monday, 03.05.2010, 9:00am to karl.beecher@fu-berlin.de and bring 
a print-out to the next tutorial.  

• The attachment must be named 
<Surname>.<FirstName>.2.R 

• The email must have the following subject: 
[Empir] <Surname>.<FirstName>.2 

Be prepared to present your solutions in the tutorial!  


