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Managing Object Interaction with Association 
 
This project will simulate the operation of a simple industrial robot with an external controller.  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. 
 
 
SokoBot: 
 
The system consists of a very simple robot, capable of responding to a small number of commands, a robot control center 
that will manage the robot's actions, and simple cargo pallets that the robot can move.  The robot will perform its tasks 
within a warehouse that is defined by a coordinate grid similar to the xy-plane: 
 

(-2, 2) (-1, 2) (0, 2) (1, 2) (2, 2)

(-2, 1) (-1, 1) (0, 1) (1, 1) (2, 1)

(-2, 0) (-1, 0) (0, 0) (1, 0) (2, 0)

(-2, -1) (-1, -1) (0, -1) (1, -1) (2, -1)

(-2, -2) (-1, -2) (0, -2) (1, -2) (2, -2)

 
The grid is divided into squares, which we model with integer coordinates (actually representing the center of the square, 
but that is relatively unimportant).  We will treat the robot as always being exactly at integer coordinates, so movements are 
discrete rather than continuous.  As far as this project is concerned, the grid extends to infinity in all directions. 
 
The robot will receive commands from the controller and attempt to carry them out.  In some cases, it will provide feedback 
to the controller indicating whether a task succeeded, or providing attributes such as its current location.   
 
The robot control center has the responsibility of issuing commands to the robot, and receiving feedback from the robot.  
Rather than try to simulate a human manager, or use pseudo-random input as in a realistic simulation, we will specify the 
controller's decisions by providing a script file.   
 
The controller knows about the robot (it will manage no more than one robot at a time in this assignment), but the robot is 
not a part of the controller.   
 
A cargo pallet is simply an object that the robot can pick up, carry, and put down.  The robot can only carry one pallet at a 
time. 
 
 
Program execution: 
 
The name of your program executable is up to you… for this discussion we assume it is sokobot.exe.   Your program 
must accept three command-line parameters when it is executed: 
 

sokobot <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: 
 
The system must be initialized by creating a Robot object and a Controller object, and establishing the Controller-Robot 
association.  To initialize the Robot, you must know its name and initial location and orientation.  These will be specified in 
an initialization file, whose name will be the first command-line parameter when the program is executed.  The initialization 
file will simply contain the Robot name (a string) and the initial location and orientation separated by tabs: 
 

Huey 5 -2 east

 
Valid orientations are "north", "east", "south" and "west"; we guarantee the initialization file will be syntactically correct. 
 
System initialization is not handled by the Controller.  It may be handled either by pure procedural code or by an auxiliary 
object you add to the design specified below. 
 
 
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: 
 
pallet <ID> <x-coordinate> <y-coordinate> <weight>
 Causes the controller to create a pallet at the given coordinates with the given ID and weight.  The pallets 

should be stored in some sort of data structure; for your convenience we guarantee there will never be more 
than 10 pallets.  We will also not specify the creation of a pallet at a location where another pallet exists 
(unless you put one in the wrong place). 

 
status
 Causes the controller to display the current system status.  This includes the name and location of the robot (if 

there is one), and the ID, stored location and weight of the pallet the robot is holding, if any. 
 
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. 
 
 
Commands that cause a robot action (via the controller): 
 
forward <distance>
 Causes the robot to move the specified distance in the direction it is currently facing. 

turn [right | left]
 Causes the robot to turn 90o in the specified direction. 
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pickup
 Causes the robot to attempt to pick up a pallet at its current location.  In your implementation there must be 

some way for the robot to determine whether there actually is a pallet at that location.  The controller should 
not determine this, the robot should.  It is acceptable to maintain some simple data structure that holds all of 
the existing pallets, and to pass it by reference to the robot to allow the robot to make its decision by 
examining that data structure.  However, that data structure is NOT a part of the robot, nor should the robot 
have a continuous association with it 

 
putdown
 Causes the robot to put down a pallet, if it is holding one.  When the pallet is put down, its location should be 

reset to the current location of the robot.  We will not instruct the robot to put a pallet down in a location 
where a pallet already exists (unless you have put a pallet in the wrong place). 

 
In the command specifications above: 
 

<ID> is a character string of arbitrary length, but will not contain a tab character. 
<x-coordinate>
<y-coordinate> is an integer value. 
<weight> is a positive integer value 
<distance> is a positive integer value 

 
 
System design: 
 
We identify three mandatory classes in the design of this system: 
 
Controller 
 The controller is responsible for all direct interaction with Robot objects, possibly aside from their construction.   
 

The controller must read the script file and manage the commands it contains.  Some of these commands will be 
passed to the robot, and some will be handled directly by the controller.  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 input and output operations, much of the control logic that a 
programmer might normally place in main() really belongs within the Controller. 

 
Robot 
 The Robot is responsible for trying to carry out the commands given to it by the Controller, and providing the 

Controller with feedback indicating whether a command was carried out or not.   
 

The Robot is responsible for keeping track of its location and the direction it is facing.  That is, the Controller will 
not tell the Robot to move to a specific location (say, (4, 5)), but will tell the robot to turn left or right or to move 
forward a certain distance.  So, the Robot will not provide any direct mutators for its data members. 
 
The Robot is responsible for keeping track of which Pallet object, if any, it is holding.  Since it is the Robot's 
responsibility to provide services to pick up and put down the Pallet object, the Robot will not provide any direct 
mutator for the data member the Robot uses to maintain the association. 

 
The Controller may ask the Robot for information about the Robot's state.  The Robot may report the values of any 
of its attributes, except pointers, to the Controller.  Under no circumstances will the robot do any direct input or 
output to the screen or to a file. 
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Pallet 
Pallet objects have very little responsibility in this system.  A Pallet must store its location and weight.  A Pallet 
will not know whether a Robot is holding it.  A Pallet that is being moved will not change its stored location until it 
is put down and the Robot tells it where it is.  In fact, a Pallet will not know whether it is being moved. 
 
A Pallet object can report its attributes to any object that knows it, but will not perform any output operations. 
 

You may also use additional classes if you like.  There are a number of good candidates.  For example, the data structure 
that organizes the Pallet objects is not required to be encapsulated in a class, but it would certainly be better design to do so.  
The location of an object may be stored as two data members, but creating a class to encapsulate that data could lead to a 
more flexible design. 
 
In OO terms, there is an association from the Controller object to the Robot object.  There is no particular reason for a 
Robot object to know about the Controller; i.e., there is no requirement that there also be an association from the Robot 
object to the Controller. 
 
A Robot will form an association with a Pallet object when it picks that object up, and will break the association when it 
puts that object down.   Be careful not to lose track of the Pallet object when this happens; it is entirely possible that the 
same Pallet object will be moved several times. 
 
 
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 Robot, including its initial attributes should be logged. 
 
After that, an entry must be logged for each scripted command.  Each command must be echoed, along with a sequence 
number 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 are now posted on the course website. 
 
 
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. 
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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/ 
 

 

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. 
  
 


