CSI S0396A Programming M ethodology and
Object Oriented Programming (ClassA)
Assignment 4
Tutor.gechen@si s. hku. hk, DeadlineMay 13,2002,11:59pm.

Createa CVSrepositoryanddo thefollowing two mini-projectsn it, usingthe projectnameas
theCVSdirectoryname.We will readthehistoryrecordedn CVS,somake surethatyou start
usingCVSat the beginningof the project. Keepmeaningfullog messagéhroughout.Handin
your CVSrepositoryia thehand-insystemof our department.

Be remindedo createanemptydirectory check-outall thefiles from therepositoryandcheck
whetheryou canmake the programsherebeforeyou hand-in.

1. (Project weakpt r : Using templates, 40 marks) Createa pair of templateclasseSObject
and TWeakPtr. Conceptuallythe classegepresentan objectof a particulartype and a
“weak pointer”to it. Both classeshouldhave exactly onetemplateargumentbeingthe
type of the objectstored. Your TObject classshouldhave a constructorwhich allows a
valueof type T to be usedto createa variableof type TObject<T>. Ontheotherhand,a
TWeakPtr<T> is createdrom a pointerto TObject<T> (e.g.,WeakPtr<int>(&obj)). The
weakpointerworkslik earegularpointer(i.e.,thex, ->and==operatorgaredefined)except
thatwhentheobjectit pointsto is deletedjts valuebecomedNULL automaticallyandif a
NULL weakpointeris dereferncedanexceptionof typebad dereferenceisthrown. 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; /I Theobjectitself
set<TWeakPtr<T>+> references,  // OndestructsetthemNULL
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template<class T>
class TWeakPtr {
public:
TWeakPtr (TObject<T>x ptr =0)...
~TWeakPtr() ...
TWeakPtr& operator=(const TWeakPtr& another) ...
T& operator=() ...
T+ operator->() ...
bool operator==(const TWeakPtr& other) ...
private
TObject<T>+ _object; /I Whatobijectit pointsto
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Examplecodeusingit:



int main() {

try{
TObject<int>+ pol = new TObject<int>(10);
TODbject<int>+ po2 = new TObject<int>(20);
TWeakPtr<int> ptr 1(pol), ptr2(po2);
cout << ptrl<<’) <<s*ptr2<<endl;// 10,20
delete pol;
if (ptr1==0)// yes

cout << "Null pointer" << endl;

ptrl=ptr2
cout << =*ptrl<<’,’ <<«ptr2<<endl;// 20,20
delete po2;
cout << =ptrl<<’,’ <<«*ptr2 << endl; // throw exception

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

}
}

(Project 1 i sti ng: Python programming, 60 marks) Write a PythonGUI scriptthatshows
the directory structure of the filesystemusingthe Tkinter library. The programshould
display multiple windows. Within eachof themtherearetwo listings, one shaving the
directorystructureandtheothershaving thefileswithin achoserdirectory Thereis also
aone-linestatusbar at the bottomof thewindow. At ary time, theinformationaboutone
directoryd is shavn. Whenanew window is createdd is thecurrentdirectory but thiscan
bechangedisdescribedelon. Thedetails:

Thedirectorylist shavsthename®f all directoriesrom therootto thedirectoryd, and
all subdirectoriesmmediatelywithin thesedirectories.Thenameof all (immediate)
subdirectorieof thesamedirectoryshouldappeain sortedordet while thenameof
the subdirectoriesof a directoryshouldappeaimmediatelyafterthedirectory The
namesareindentedaccordingo the depthof the directory:theroot directoryappear
with no indentationandeachdeepeievel has3 morespacessindentation.If you
click ononeof thesdabelsthedirectoryd shouldbesetto thisdirectory Filesystem
informationof d, includingthenumbermf mega-bytesn thefilesystemandthenumber
of mega-bytesavailablefor use shouldthenappeain thestatusar

Implementation notes: Whena directoryis clickedon,somedirectorydisappearsand
someappearsTheeasieswvaytoimplemenit isto getall thenamesf thedirectories
again. However, careshouldbe takento setthelist sothatthe nameof the current
directoryremainunchange@n thescreenif possible.

Exceptional case: Whatif thedirectorythe userclicks onis nolongerthere? Then
the programshoulddisplayan error messag®n the statusbar, with d setto the first
ancesteof thechoserdirectorywhich doesexist.

Thefile list shouldcontainghenamef all non-directory entriesof thedirectoryd,
againin alphabeticabrder If theuserclick ononeof thesenamesthecommandfile”
shouldbeinvokedonthefile, andtheresultshouldbedisplayedon the statuar.

Finally, thereshouldbe a menubar, allowing the userto open one more window
containingsimilarinformation(but maybeviewing anothedirectory) andto Quit the
program (i.e.,closeall windows).

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

*  Thenamesf theentriesn thelist boxis not sufficientto determinavhatdirectoryto
use. Insteadof guessinghewholedirectorypath,storethefull pathof eachdirectory
in anarrayfor eachwindow.

* You needto manuallybind an event to the “Listbox”. Insteadof usingan event
like “<Button-1>", usethe virtual event “<<ListBoxSelect>>". It happensafterthe
selectionis set,soyou cangetthecurrentselectionn theeventhandler

* It is quite a challengeto keepthe directoryentryin the sameplacebeforeandafter
clicking on a directory name. To do so, rememberthe line numberof the entry
beforechanginghedirectoryentriesandfind theline numberof thesameentryafter
changingthe directoryentries. You canthenderie informationaboutwhetheryou
wantto shift theentryup, by callingyview methodof Listbox.

* You'll haveto handlequite somedatain eachwindow: a setof widgetsthedirectory
full pathsetc. You probablywantto have anobjectstoringall thesedata sincethere
aremultipleinstance®f them. Theeasiestvayis to derve aclassfrom Toplevel,and
addall thesenformationto the objectasdatamember

»  Toavoid thepossibilityto closethe mainwindow (andthusquit theprogramacciden
tally), the mainwindow shouldbe withdravn from the screerat the beginningusing
the“withdraw” method.

*  Oncethe (withdravn) mainwindow becomeghe only window, you have to quit the
program. To do this, you probablyneedso keepa counton the numberof Frames
thatarecreatedout not closed. You cando this by markinga Frameasdeletedwhen
a<Destrg/> eventis sentto it.

*  Beverycarefulaboutinvoking the“file” commandit is possiblethatthe userclicks
on afile that containa specialcharactetik e a singlequoteor a dollar sign. If you
usecommandsgetoutput, the stringyou give it is passedo the shell programwhich
interpretthesecharactersYou have to escapehemby addinga back-slashin front of
eachof thesecharacters.

Instruction to hand-in the repository: changedirectory to the repository (not working
directory!),andtype “tar czvf ~/ad.tgz listing weakptr”. Thenhand-inthe file
a2. t gz in your homedirectory



