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1 Goals

We wish to make some changes to the FirstDatabase projextssisd in class so that it represents a more robust
file-based database system. We will deal with the followirgpbems (described in subsequent sections):

e user interface doesn’t support “remove DVD” operation,
e concurrent access to database file should not be allowed,

e preventing concurrent access to file shouldn’t preventgoreat use of program.

The following sections describe the changes that you mukerwatheFi r st Dat abase project.

2 Remove DVD

Add a remove DVD action, modeled after the existing actidifse J Tabl e includes a method to find the currently
selected rows. Read the javadocs for details. Make surehbatiew of the database updates properly after you
remove the DVD. See theedd DVD method to find out how that’s done.

3 Locking

Most operating systems support the concept of a “file loak Jdva that facility is accessed through the

java. ni 0. channel s. Fi | eChannel class’l ock() andt ryLock() methods. Familiarize yourself with this
class and those methods in particular. Note: as indicatéteidlocumentation you obtainFa | eChannel from a
Fi | el nput St reamor Fi | eQut put St r eamusing theget Channel () method.

Modify the DVDDat abase class so that loading the database locks the database filsasimd) unlocks it. The
| oad method will now also need to handle the case where it faildtaio the lock (because some other process has
the file locked) by informing the user that the file is “in usedmymeone else.” (You can use
j avax. swi ng. JOpt i onPane. showMessageDi al og(...) for this purpose). Ensure that the Ul does not
permit the user to change the database unless they have anatkso once they press save, they’ll have to re-load
the data before they can edit it).

To be a good citizen, it is a good idea to make sure that yoaselany locks you are holding when your program
exits (most operating systems will take care of this for yatlet's be careful about it). Use
JFranme. addW ndowLi st ener (..) to handle the window close event by unlocking (if needed)dambase
file.

Check that your program is working correctly by running itltiple times and verifying that only one of those
running instances actually opens the database succgssiildlo be sure to check that the lock is properly released
when that instance saves or exits.



4 Concurrent access

OK, now you have implemented a simple locking scheme andeigts loss of data by preventing multiple users
from entering data at the same time. This is a substantialawgment from the original version but now you have
a piece of software that is rather inconvenient to use in seshanvironment. We need to take this one step further
by only locking the database for short periods of time. Weeahthis by changing the structure of the database and
the way we save and load it. This is going to be a substant@igd to the existing code. TI¥DLi st Vi ewclass
should not change at all (or maybe very minimally) during thihnase, though.

I will refer to a running instance of our program as a “clieaf'the database. We wish to support multiple clients
without loss of data except in the rare case where two cligwtise conflicting modifications to the database. Among
the many ways to accomplish this is the lock-and-modify epbclinstead of updating the data file each time a change
is made we, instead, keep track of what changes have beendugdg the current session and, upon save, lock and
load the most recent copy of the database, apply our changeben save. This means that the database file will be
locked for only the short time it takes to load it, apply thexfes and save it.

Make changes to thBVDDat abase class to track changes to the database and apply them to steecently
saved version using the mechanism described above. Keejmihthat in order to do this you will have to modify
DVDso that it informs the database whenever one of its settérgdked. You should create classes to represent all of
the different kinds of changes that can be made to the daabas

e add DVD
e remove DVD
e change DVD title

e change DVD number of tracks

You will have to substantially modify the save operation lsat it loads the list of DVD. Once the data is saved the
client’s view of the data should be updated to reflect the mexstintly saved version (that is, it will show other client’s
changes to the data as well).

Hint: In order to replay the changes, each DVD needs to be assigmeid@e id. For new DVD's, this id should
be assigned during the save process. All of the changesfieadd DVD) need to remember tiok of the DVD that
was changed, not the actual DVD object. This should be ctean bur object identity discussions in class.

Note: It is possible for conflicting changes to occur to the databdr example, in one session a client may
delete a DVD while in another session the client might mottiigt DVD. Your save method should detect many of
these cases and inform the user of the conflict. The few chaeg tan't easily detect will be discussed in class.

5 Checking your design

Before you turn in your solution, make sure that your desigriéan. All database-related concepts should be handled
by the DvVDDat abase class. YourDVDLi st Vi ew should only be concerned with user-interface aspects of the
system and informing the database about any changes ngstritim those actions. FinallpVvD should relatively
unchanged from its original version except for the additbthe id field and notifying th®VvDDat abase whenever

one of its setters gets called.

6 Tohandin

e-mail a jar containing all of your source code to meashaf f er @cm or g.



