
CSIS0396A Programming Methodology and
Object Oriented Programming (Class A)

Assignment 4
Tutor:gechen@csis.hku.hk, DeadlineMay 13,2002,11:59pm.

Createa CVSrepositoryanddothefollowing two mini-projectsin it, usingtheprojectnameas
theCVSdirectoryname.Wewill readthehistoryrecordedin CVS,somakesurethatyoustart
usingCVSat thebeginningof theproject. Keepmeaningfullog messagethroughout.Handin
yourCVSrepositoryvia thehand-insystemof ourdepartment.

Be remindedto createanemptydirectory, check-outall thefilesfrom therepositoryandcheck
whetheryoucanmaketheprogramstherebeforeyouhand-in.

1. (Project weakptr: Using templates, 40 marks) Createa pair of templateclassesTObject
and TWeakPtr. Conceptually, the classesrepresentan object of a particulartype and a
“weak pointer” to it. Both classesshouldhave exactly onetemplateargument,beingthe
type of the objectstored. Your TObject classshouldhave a constructorwhich allows a
valueof typeT to beusedto createa variableof typeTObject<T>. On theotherhand,a
TWeakPtr<T> is createdfrom a pointerto TObject<T> (e.g.,WeakPtr<int>(&obj)). The
weakpointerworkslikearegularpointer(i.e.,the*, ->and==operatorsaredefined),except
thatwhentheobjectit pointsto is deleted,its valuebecomesNULL automatically;andif a
NULL weakpointeris derefernced,anexceptionof typebad_dereference is thrown. Your
codeshouldlook likethis:

class bad_dereference: public exception ...
template<class T> class TWeakPtr;

template<class T>
class TObject {

friend TWeakPtr<T>;
public:

TObject(const T& another) ...
~TObject() ...
T& Get() ... // Getthevalueof it

private:
T _impl; // Theobjectitself
set<TWeakPtr<T>*> _references; // Ondestruct,setthemNULL

};

template<class T>
class TWeakPtr {
public:

TWeakPtr(TObject<T>* ptr = 0) ...
~TWeakPtr() ...
TWeakPtr& operator=(const TWeakPtr& another) ...
T& operator*() ...
T* operator->() ...
bool operator==(const TWeakPtr& other) ...

private:
TObject<T>* _object; // Whatobjectit pointsto

};

Examplecodeusingit:
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int main() {
try {

TObject<int>* po1 = new TObject<int>(10);
TObject<int>* po2 = new TObject<int>(20);
TWeakPtr<int> ptr1(po1), ptr2(po2);
cout << *ptr1 << ’,’ << *ptr2 << endl; // 10,20
delete po1;
if (ptr1 == 0) // yes

cout << "Null pointer" << endl;
ptr1 = ptr2;
cout << *ptr1 << ’,’ << *ptr2 << endl; // 20,20
delete po2;
cout << *ptr1 << ’,’ << *ptr2 << endl; // throw exception

} catch (bad_dereference&) {
cout << "WeakPtr null" << endl; // printed

}
}

2. (Project listing: Python programming,60 marks) WriteaPythonGUI scriptthatshows
the directory structure of thefilesystemusingtheTkinter library. Theprogramshould
displaymultiple windows. Within eachof themtherearetwo listings,oneshowing the
directorystructure,andtheothershowing thefileswithin achosendirectory. Thereis also
a one-linestatusbarat thebottomof thewindow. At any time,theinformationaboutone
directoryd isshown. Whenanew window iscreated,d is thecurrentdirectory,but thiscan
bechangedasdescribedbelow. Thedetails:

• Thedirectorylist showsthenamesof all directoriesfromtheroottothedirectoryd,and
all sub-directoriesimmediatelywithin thesedirectories.Thenamesof all (immediate)
sub-directoriesof thesamedirectoryshouldappearin sortedorder,while thenamesof
thesub-directoriesof a directoryshouldappearimmediatelyafterthedirectory. The
namesareindentedaccordingto thedepthof thedirectory:theroot directoryappear
with no indentation,andeachdeeperlevel has3 morespacesasindentation.If you
click ononeof theselabels,thedirectoryd shouldbesetto thisdirectory. Filesystem
informationof d, includingthenumberof mega-bytesin thefilesystemandthenumber
of mega-bytesavailablefor use,shouldthenappearin thestatusbar.

Implementation notes: Whenadirectoryis clickedon,somedirectorydisappears,and
someappears.Theeasiestwayto implementit is togetall thenamesof thedirectories
again. However, careshouldbe taken to setthe list so that thenameof the current
directoryremainunchangedon thescreen,if possible.

Exceptional case: What if thedirectorytheuserclicks on is no longerthere?Then
theprogramshoulddisplayanerrormessageon thestatusbar, with d setto thefirst
ancesterof thechosendirectorywhichdoesexist.

• Thefile list shouldcontainsthenamesof all non-directory entries of thedirectoryd,
againin alphabeticalorder. If theuserclick ononeof thesenames,thecommand“file”
shouldbeinvokedon thefile, andtheresultshouldbedisplayedon thestatusbar..

• Finally, thereshouldbe a menubar, allowing the userto open one more window
containingsimilarinformation(butmaybeviewinganotherdirectory),andtoQuit the
program (i.e.,closeall windows).

Hints:
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• Read the documentationof the Python modules “string”, “os”, “os.path” and
“commands”.

• Thenamesof theentriesin thelist box is notsufficientto determinewhatdirectoryto
use. Insteadof guessingthewholedirectorypath,storethefull pathof eachdirectory
in anarrayfor eachwindow.

• You needto manuallybind an event to the “Listbox”. Insteadof using an event
like “<Button-1>”, usethe virtual event “<<ListBoxSelect>>”. It happensafter the
selectionis set,soyoucangetthecurrentselectionin theeventhandler.

• It is quitea challengeto keepthedirectoryentry in thesameplacebeforeandafter
clicking on a directory name. To do so, rememberthe line numberof the entry
beforechangingthedirectoryentries,andfind theline numberof thesameentryafter
changingthe directoryentries.You canthenderive informationaboutwhetheryou
wantto shift theentryup,by callingyview methodof Listbox.

• You’ll have to handlequitesomedatain eachwindow: a setof widgets,thedirectory
full paths,etc. Youprobablywantto haveanobjectstoringall thesedata,sincethere
aremultipleinstancesof them. Theeasiestwayis to deriveaclassfrom Toplevel,and
addall theseinformationto theobjectasdatamember.

• To avoid thepossibilityto closethemainwindow (andthusquit theprogramacciden-
tally), themainwindow shouldbewithdrawn from thescreenat thebeginningusing
the“withdraw” method.

• Oncethe(withdrawn) mainwindow becomestheonly window, you have to quit the
program.To do this,you probablyneedsto keepa counton thenumberof Frames
thatarecreatedbut not closed.Youcando thisby markinga Frameasdeletedwhen
a<Destroy> eventis sentto it.

• Be very carefulaboutinvoking the“file” command:it is possiblethat theuserclicks
on a file that containa specialcharacterlike a singlequoteor a dollar sign. If you
usecommands.getoutput, thestringyou give it is passedto theshellprogram,which
interpretthesecharacters.Youhaveto escapethemby addingaback-slashin front of
eachof thesecharacters.

Instruction to hand-in the repository: changedirectory to the repository (not working
directory!),and type “tar czvf ~/a4.tgz listing weakptr”. Then hand-inthe file
a2.tgz in yourhomedirectory.


