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Managing Object Interaction with Association 
 
For this project, you will create a system that provides definitions for English-Spanish phrases and translates English phrases 
into Spanish and vice-versa.  Since this is the first project, we will provide you not only with a specification of the system but 
also with a high-level design. 

In large part, the system consists of a collection of inter-related phrases and definitions, indexed by two simple linear indices: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Each phrase consists of a string of words, in either English or Spanish.  A definition is simply a phrase in English.  A phrase 
has an association to one or more definitions; in our system, a definition always has an association to exactly one English 
phrase and exactly one Spanish phrase.  The system will never contain the same English or Spanish phrase more than once, but 
a definition may occur multiple times. 

The system will initialize itself from a supplied list of English-Spanish phrases and definitions, described below. 

Given a phrase, the system must allow the user to find all listed definitions of that phrase, and to find the equivalent phrase in 
the other language.  That is, given a phrase in English, the system must search for phrases in Spanish that are associated with 
the same definition, and given a phrase in Spanish, the system must search for phrases in English that are associated with the 
same definition.  In all cases, if the given phrase is not found the system should report an error. 

 
Program execution: 
 
The name of your program executable is up to you… for this discussion we assume it is translate.exe.   Your program 
must accept three command-line parameters when it is executed: 

translate <init file name> <script file name> <log file name> 

The three file names will simply be strings.  The first two files must already exist when the program is executed.  The program 
will create the third file, overwriting any existing file (in the current directory) with that name.  You should check for the 
existence of each input file on program startup and issue an appropriate error message if one is missing. 
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System initialization: 
 
System initialization requires creating a collection of phrase and definition objects and establishing the proper associations 
among them.  The system must also create two index structures, one for searching for English phrases and one for searching 
for Spanish phrases. 

No phrases or definitions will be added after the system is initialized, but the number of phrases and definitions is unknown.  
Therefore, all phrases and definitions are created dynamically, and the index structures must be created dynamically.  But, 
using a linked structure for the index is unacceptable.  To achieve acceptable performance, the index structures must support 
binary search. 

Therefore, it is necessary to first build two linked structures that index the English and Spanish phrases.  Once all the phrases 
and definitions have been created and linked together, then you must create two array-based structures from the linked indices. 

System initialization may be handled by the Controller, or by pure procedural code or by an auxiliary object you add to the 
design specified below. 

 
Initialization file: 
 
The phrases and definitions will be supplied in a file consisting of lines formatted as follows: 
 

<English phrase><tab><definition><tab><Spanish phrase><newline> 
 
Command set: 
 
The Controller must respond to the commands described in this section.  In all cases, the command word and parameters (if 
any) will be separated by single tab characters, and the final parameter will be followed immediately by a newline character.  
Bold text indicates reserved command words that will be used verbatim.  The commands will be supplied in a text file whose 
name will be given as the second command-line parameter when the program is executed.  We guarantee that all the 
commands will be syntactically correct. 

The command file may contain comment lines, which should be ignored by your program.  Any line beginning with a 
semicolon is a comment. 

Each command must be echoed to a log file.  In addition, for each command, a message confirming it was carried out, or that 
an error was encountered must also be logged.  The log file must be formatted so that it is easy to read, and the echoed 
commands must be numbered, starting at 1.  See the log file section below for more comments. 

Commands that cause a controller action: 

define <phrase> 

 Causes a search for the given phrase.  If the phrase is found, all associated definitions are logged neatly.  If the 
phrase is not found, a message to that effect is logged.  Note that the language of the phrase is unspecified. 

toSpanish <phrase> 
toEnglish <phrase> 
 Causes a search for the given phrase, using the appropriate index for the language.  If the phrase is found, all 

opposite-language phrases to which its definitions are associated are logged.  If the phrase is not found, a 
message to that effect is logged. 

exit  

 Causes the controller to terminate execution.  This should lead to a program shutdown as well.  All resources that 
were allocated dynamically must be properly deleted during shutdown. 

In the command specifications above: 

<phrase> is a character string of arbitrary length, possibly containing spaces, but not tab characters or newlines 
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Log file: 

The program will write a log file containing a complete record of the actions performed during initialization and execution of 
the scripted commands.  The name to be used for the log file will be specified as the third command-line parameter to the 
program. 

The log file should begin with the name of the programmer and the names of the input and output files involved in the current 
execution.  Next the creation of the phrase-definition indices should be logged.  You should log the total number of phrases in 
each language and the total number of definitions. 

After that, an entry must be logged for each scripted command.  Each command must be echoed, as described earlier.  
Following each echoed command, log the results of the processing of that command.  The exact contents and formatting are up 
to you, but the logged comments must be precise and informative.  The output relating to each command must be formatted so 
that it is easy to distinguish one command from another. 

Sample initialization and script and log files will be posted on the course website. 

 

System design: 
 
We identify several mandatory classes in the design of this system: 

Phrase and Definition 

 Each is responsible for storing a string of words, and maintaining and reporting the necessary associations.  The 
primary difference is that a Phrase object must provide for an arbitrary number of associations to Definition objects, 
while a Definition object provides for exactly two associations to Phrase objects. 

Phrase Index 

 There are two phrase indices, one for English phrases and one for Spanish phrases.  Each index will store pointers to 
Phrase objects, and support efficient search for a given phrase.  This has some implications.  A Phrase Index must 
view Phrase objects in sorted order, and provide for binary search.  That implies that a Phrase Index must be 
organized as contiguous memory (an array).  But, the building of the "constellation" of Phrase and Definition objects 
requires a purely dynamic approach.  So, you must first build linked structures that store pointers to the Phrase 
objects and then create Phrase Index objects that properly organize the Phrase pointers.  

File Manager 

 The File Manager is responsible for mediating communication between the Controller and the script file.  Only the 
File Manager should read the script file.  The File Manager is responsible for dealing with comments in the script 
file, and optionally for breaking the commands into individual tokens. 

Controller 

 The Controller is responsible for all direct interaction with Phrase Index objects, possibly aside from their 
construction.   

The Controller must manage the commands given in the script file.  The Controller will also have the responsibility 
of managing all output.  Optionally, the Controller may use "helper" objects to manage input and output. 

Since the Controller is given responsibility for all output operations, much of the control logic that a programmer 
might normally place in main() really belongs within the Controller. 

You may also use additional classes if you like.  There are a number of good candidates.   

In OO terms, there is an association from the Controller object to the Phrase Index objects.  There is no particular reason for a 
Phrase Index object to know about the Controller; i.e., there is no requirement that there also be an association from the Phrase 
Index object to the Controller. 

The following diagram indicates the relationships among the mandatory objects: 
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Programming Standards: 
The GTAs will be carefully evaluating your source code on this assignment for programming style, so you should observe 
good practice.  See the Programming Standards page on the course website for specific requirements that should be observed 
in this course. 

 

Evaluation:  
Shortly before the due date for the project, we will announce which TA will be grading your project.  You will schedule a 
demo with your assigned TA. The procedure for scheduling your demo will be announced later.  At the demo, you will 
perform a build, and run your program on the test data, which we will provide to the TAs.  The TA will evaluate the 
correctness of your results.  In addition, the TA will evaluate your project for good internal documentation and software 
engineering practice. 

Note that the evaluation of your project will depend substantially on the quality of your code and documentation. 

 

Submitting your program: 

You will submit this assignment to the Curator System (read the Student Guide), but it will not be graded automatically.  
Instructions for submitting are contained in the Student Guide. 

You will be allowed up to five submissions for this assignment.  Test your program thoroughly before submitting it.  Make 
sure that your program produces correct results for every sample data set posted on the course website.  You should also 
construct your own test data. 

The Student Guide can be found at:  http://ei.cs.vt.edu/~eags/Curator.html 

The submission client can be found at: http://eags.cs.vt.edu:8080/curator/ 

 

Controller File Manager 

E-Index S-Index 

E-Phrase S-Phrase Definition



CS 2704   Project 1 DRAFT Spring 2002 

Due date:  TBA  Page 5 of 5 

Pledge: 

Each of your program submissions must be pledged to conform to the Honor Code requirements for this course.  Specifically, 
you must include the following pledge statement in the header comment for your program: 
// On my honor: 
//  
// - I have not discussed the C++ language code in my program with 
//   anyone other than my instructor or the teaching assistants  
//   assigned to this course. 
//  
// - I have not used C++ language code obtained from another student,  
//   or any other unauthorized source, either modified or unmodified.   
//  
// - If any C++ language code or documentation used in my program  
//   was obtained from another source, such as a text book or course 
//   notes, that has been clearly noted with a proper citation in 
//   the comments of my program. 
//  
// - I have not designed this program in such a way as to defeat or 
//   interfere with the normal operation of the Curator System. 
// 
//    <Student Name> 
 

Failure to include this pledge in a submission is a violation of the Honor Code. 

  

 


