CS141 Java Programming I
Shoreline Community College


SOLO Assignment 8:  Carbon Footprints
See syllabus/web site for due dates.
Read all the directions before you start your solution.

Focus:  Designing the UIF, file processing, using the API
Synopsis:  Create a program that will prompt for a user's data to calculate a "carbon footprint."  Each session will be logged to a file that could be used in an enhanced version of the program to track the user's progress in reducing his/her impact on global warming.

Background Information:  Individuals and companies have begun buying "voluntary carbon offsets," which allow them to claim someone else's emission reductions as their own.  While this scheme may be more hype than solution, this Java assignment will let you build a tool to help people calculate their carbon reduction – or at least raise their awareness of how their life-style choices may be affecting global warming.  There are several links to additional information at the end of this document.
Requirements:  Plan and implement a program that prompts for the data that you will need complete these computations.  The results are in tons of CO2 equivalents.

driving carbon = annual car mileage ( vehicle's mpg ( 0.00978 ton of CO2 per gallon

air travel carbon = annual air mileage ( 0.0004 ton of CO2 per mile

home energy carbon = 6.2 tons per year for a single-family home or 4.7 tons per year for a town house or 3.1 tons per year for an apartment.

total = the sum of those 3 carbon contributions

Design:  What data must you get from the user?  Make it easy on the user--the computer should do all the calculations.  Begin with a pencil and scratch paper to plan your user interface (the UIF).  It will be text-based and user friendly.  Provide a good introduction to the subject of carbon footprints, followed by an easy-to-use data-entry section, and finished with a clear summary.

Continue to use a top-down design strategy, good naming, focused methods, easy-to-read layout and Javadoc style comments for the class and methods.

After a blank line, the name of the program (CarbonFootprint) and author (you) and another blank line, the introduction should be at least half a screenful (about 20 lines of text).  

In earlier programs, we entered text into the code editor and then wrapped each line with System.out.print/println() statements.  This is certainly do-able, but tedious – and it is really hard to update when the output needs fixing.  

Let's integrate several tools and strategies to optimize the results and minimize the work for you.  Suppose you use Word to continue designing your UIF.  Spell checking and proof reading are easier there.  And then you could Save As plain text (it is safer to copy/paste to Notepad).
That should remove most of Word's compiler-gagging formatting codes.  But wrapping each line with println statements is still tedious and unwieldy.  Instead use a very short Java loop to read all the lines of the text file and System.out.println(…) them.  The same few lines of code could do the job, no matter how much text needs to be presented.  If a few special codes remain in the text file from Word, println will probably handle them reasonably – println is much less picky than the compiler.  Just in case, proof read your output and fix anything (in the text file) that displays incorrectly.  

If you use this strategy for more than one block of text, you could put all the text output in one file.  You could include line count integers in the text file to inform the main program how much data to display for each section.  Would it be easier to put each block in a separate file?

Design the data collection section for the user's ease.

Carbon emission reduction is the long term goal.  A reduction cannot be calculated unless you have previous data as well as current data.  A typical computer loop does not provide enough time between iterations to actually implement any significant carbon reduction, so your program should store the data from its current run in a log file.  When your program is run again, it should use the stored data to enhance the summary with information on how the user has improved (or regressed) since the last report -- in driving, air travel, home energy and total carbon emissions.  Name the file "CarbonLog.txt."  

Your log file should keep the data from every run.  The methods and syntax in Sections 6.1 and 6.4 allow you to open a file to read from it or to write to it.  They do not allow you to just add or append to an existing file.  You will probably need to read the original file, write the original contents to a second file along with the new contents, and rename the second file as the original.  Do you have to close the files first?  Do you have to delete the original before renaming over it?  I encourage you to refer to the Java API for additional ideas, then experiment and observe.  You can look for other Java classes that might make the logging job easier.  Consider writing the new information to the front of the log file instead of the end.

A log file should include date/time stamping -- storing the date and time of each data collection along with the mileage, mpg, etc.  Your program is to include date/time stamps in the log file.    Eventually, it would be helpful to provide rate-of-change information to the user.  Date and time calculations require a lot of conversions – days in a year or month or week, months in a year, hours in day, minutes in an hour, etc.  

Doesn't Java have some class(es) to take care of this?  Yes, of course.  But the original java.util.Date class provided with Java 1.0 was not designed to deal with internationalization.  More robust classes, such as GregorianCalendar, have been added to Java, but they are also more complicated to set up.  For this program, feel free to use the java.util.Date class and its deprecated methods.  The compiler will warn you, but it will not stop you from using the older methods.  There are Date and Time classes in java.sql – I think they could also be used for this program.
Your summary should display the following information:
The driving, air travel, home energy and total carbon calculated from the newest data.

The most recent, prior set of stored data.

The number of times data has been stored. (This count must be greater than 3.)

The date/time of that stored data.

The amounts of change to those 4 values (signed).  The date/time change should identify days, hours and minutes elapsed since the last log.

You need not (but may) include the rate of change in the summary.

Turn in:

Zip the folder with all the source, class and data files into 1 archive named Asgn08F07.zip.  Attach this archive to an email* according to these specifications: 

To:  rshields@shoreline.edu
From:  your name **

Subject:  141 Asgn 8 your_name
* If your email client does not automatically save copies of sent mail, CC yourself.

** Make sure your email reaches me with a "From" name that I will easily recognize as a student in this class.  Otherwise, it will be considered "spam" and deleted.  

Hardcopies:

· Sketch of your user interface.

· Hardcopy of the source code and your CarbonLog.txt (1st page).

· Screen capture—a good demonstration of your program running correctly with this input information:  annual car mileage = 10,000 miles; vehicle's fuel efficiency = 30 mpg; annual air mileage = 8,000 miles; living in an apartment.

Some links for further information:  

Start here:  http://www.myfootprint.org
Terms:  http://archives.seattletimes.nwsource.com/cgi-bin/texis.cgi/web/vortex/display?slug=greenglossary22&date=20070922&query=carbon
Source for formulas above:  http://archives.seattletimes.nwsource.com/cgi-bin/texis.cgi/web/vortex/display?slug=carbon23&date=20070923&query=carbon
Travel footprint:  http://archives.seattletimes.nwsource.com/cgi-bin/texis.cgi/web/vortex/display?slug=webwarmingtips&date=20070921&query=carbon
141Asgn08CO2v2.doc
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